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Abstract 
 

 

The original contribution to knowledge from this study is a set of evidence showing that the 

application of global content development guidelines (GCDGs) has a measurable impact on 

the human usability, readability and translatability of online user assistance (UA) 

documentation. A second important research input is the development of the Localisation 

Knowledge Repository (LKR), the first demonstrable system capable of both checking source 

content for guideline transgressions and using XML Localisation Interchange File Format 

(XLIFF) to add, store and reuse metadata throughout the entire global content development 

value chain.  

 

Although the fields of technical communication and localisation are not new, there is still no 

consensus, either in academia or industry, about which is the most effective technique to 

optimise documentation quality. This study investigates the impact that one such technique, 

the application of GCDGs, has on three quality aspects of the online UA documentation that 

correspond the requirements of a global audience: human usability, readability, and 

translatability. A mixed method approach is taken, employing seven different research 

methods: systematic analysis, online survey, feasibility study, content rewrite, controlled 

experiment, readability testing, and translatability triangulation. The research implementation 

involves creating an original data set from real world online UA documentation, rewriting the 

UA to conform to the directives of a set of carefully-selected GCDGs, constructing an edited 

version of the data set with the rewritten UA material, testing the quality of both data sets, and 

comparing the quality evaluation results to gauge what impact the application of the GCDGs 

had on the quality of the online UA material.  

 

The research results show that the application of GCDGs improves the usability and 

translatability of the UA material compiled for this study, as well as some components of its 

readability. However, the findings also show deterioration in other aspects of the UA 

readability. The research results address the lack of empirical evidence demonstrating the 

impact of GCDGs on the quality of documentation, with the LKR offering a practical new 

approach to implement guidelines and address the quality of digital content upstream in the 

global content development value chain.  
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Chapter 1: Introduction 
 

 

This chapter presents an overview of this study in terms of the research problem identified, 

the research question defined to address this problem, and the methodology employed. The 

scope and limitations of the research are also outlined. In addition, this chapter includes a 

brief description of the research context with regard to the academic discipline, theoretical 

framework and underlying theory of the study, affiliated research organisations, and the 

global content development industry in Ireland.    

 

 

1.1 Research Overview 
 

 

Digital content production has exploded in recent years: 

 
 

“If the world's rapidly expanding digital content was printed and bound into books it would 

form a stack that would stretch from Earth to Pluto 10 times”  

        (Wray 2009)  

 

 

At present, 2.5 quintillion bytes of data are created every day, the volume of business data 

worldwide doubles every 1.2 years, and, by the year 2020, data production will be 44 times 

greater than it was in 2009 (Hardie 2013). While approximately 70% of digital content is 

developed by individuals for social reasons1 (Wray 2009), the remaining chunk is developed 

by professional authors to meet the commercial objectives of the enterprises in which they are 

employed2. To meet the requirements of non-speakers of the source language in which 

content is authored, enterprises invest anywhere up to 2.5% of their total annual revenue 

(Dunne 2006) localising software interfaces, digital documentation and multimedia content.  

                                                           
1 I refer to content developed by individuals for social reasons as “personal content.” 
2 I refer to content created by professional authors to meet the commercial objectives of the enterprises in which 
they are employed as “professional content.” 
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The research question that this study interrogates is, “what impact does the application of a 

framework of global content development guidelines have on the usability, readability 

and translatability of online UA documentation?” I choose to investigate this research 

question because, in my professional and academic experience in both technical 

communication and localisation, I noticed a curious situation: although UA documentation is 

essential for customer satisfaction in software users and often requires substantial investment 

to author and localise, it is often of variable quality. After recognising this problem within the 

fabric of the global content development paradigm, one particular idea has always interested 

me: implementing a systematic, measurable approach to improving source text such that it is 

not only of a higher quality for readers fluent in the source language, but also more readable 

for non-native speakers and more amenable to translation and localisation.  

 

I first encountered the concept of global content whilst undertaking my M.A. in Technical 

Communication. For the purposes of this research, I define global content as material that has 

been linguistically optimized during authoring to meet the needs of native and non-native 

speakers of the source language, in such a way that it is also amenable to translation into 

different languages for non-speakers of the source language. During my time working as a 

technical writer and trainer in the localisation industry, I also encountered enterprise processes 

such as internationalisation, pre-editing, and controlled authoring that aim to prepare source 

text for translation. In addition, I gained exposure to technologies designed to enable digital 

content for localisation, such as internationalisation tools and controlled language checkers. 

My initial belief was that those enterprises investing in quality improvement processes and 

technologies had access to solid evidence from internal testing or published research showing 

their effectiveness. Therefore, I was surprised to subsequently learn, through informal 

conversations with documentation and localisation managers3, that several enterprises using 

error checklists, controlled languages, proofreading, minimalism, Six Sigma, and customer 

feedback had neither a systematic approach to implementing the quality improvement 

techniques, nor a quantifiable method of evaluating their effectiveness compared to 

alternative techniques. This situation encouraged me to select one of these quality 

improvement techniques and investigate what impact it actually has on the quality of source 

                                                           
3 One of my responsibilities as a professional trainer was to regularly contact documentation managers and 
localisation managers in software vendors to gather information about their internal processes and assess their 
training requirements.  
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language text. Gray (2014) supports the idea of identifying problems and sourcing research 

topics directly from experiences in the workplace. 

 

Despite there being no universal consensus on how to improve the quality of global UA 

documentation, the research question in this study investigates one particular technique: the 

application of global content development guidelines (GCDGs). I choose this to examine this 

technique because, although researchers and practitioners alike claim that the application of 

GCDGs improves the quality of global documentation4, there is a lack of empirical evidence 

to substantiate this claim. Indeed, several researchers bemoan the dearth of empirical evidence 

to substantiate the frequently-asserted claim that the implementation of guidelines improves 

the quality of global documentation (Bright 2005, O’Brien 2006, Roturier 2006). The few 

scientific experiments that have been conducted to examine the link between the application 

of guidelines and the quality of documentation have limitations such as small data sets, few 

human participants, possible lack of objectivity, and only investigating quality in the context 

of how a text is processed by a specific machine translation system (Fiederer-O’Brien 2009, 

Godden 2002, Kohl 2008, Akis et al. 2003).  

 

Beyond the academic world, although enterprises such as IBM and Ford have developed (and 

continue to use) well-known proprietary style guides and language checking applications, 

there is little published information in the public domain about their quality improvement 

techniques or technologies. I find this lack of published information unusual, as every 

software company that I contacted in my role as a professional trainer used guidelines5 to 

author their UA documentation. In addition, GCDG compilations and language checking 

applications are sold at a considerable price. With this in mind, I felt that an exploration into 

the impact that GCDGs have on the quality of global UA documentation was worthy of 

investigation, both from an academic and an industry point of view. Therefore, the primary 

purpose of this research is to investigate the validity of a widely-held belief that has little 

scientific evidence to support it: that the application of GCDGs improves the quality of global 

documentation (with the subsequent supposition, then, that the substantial investment required 

to implement GCDGs may be worthwhile).  

                                                           
4 In addition, several researchers reiterate the general point that the quality of source language text directly 
impacts on the quality of target language translated versions (often referred to as “garbage in, garbage out”) of 
that text (Lommel 2003, Monahan 2009, Thicke 2009, Brown 2010). 
5 Guidelines were variously referred to as “style rules,” “design heuristics,” “writing principles,” “authoring 
techniques.” 
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To address this gap in existing research, I took the approach of creating an original data set 

from real-world online UA documentation, rewriting the UA to conform to the directives of a 

set of carefully-selected GCDGs, constructing an edited version of the data set with the 

rewritten UA material, testing the quality of both data sets, and comparing the quality 

evaluation results to gauge what impact the application of the GCDGs had on the quality of 

the online UA material6. I used a mixed-method approach consisting of seven research 

methods (systematic analysis, survey, feasibility study, content rewrite, controlled 

experiment, readability testing, and translatability triangulation) and seven corresponding 

surveys and experiments. I then used a variety of data collection, enumeration and analysis 

techniques to generate seven equivalent sets of results: classification and subgrouping of 

existing GCDGs, survey feedback and the GCDGs Framework, feasibility study findings, 

annotated and edited versions of the original data set, usability data, readability data, and 

translatability data. 

 

This methodological framework addresses the shortcomings of previous studies by using a 

substantial data set (two data sets, each consisting of approximately 12,000 words), seven 

different sets of surveys and experiments based on empirical and non-empirical research 

methods (involving a total of over 50 human participants), and a variety of data collection and 

analysis techniques to evaluate three different quality attributes relevant to a global audience: 

usability, readability and translatability. I also developed a bespoke pre-translation QA system 

called the Localisation Knowledge Repository (LKR)7 during this research, to implement the 

guidelines in this study. As well as enabling user-defined checks for quality issues relevant to 

global documentation, the LKR offered a unique method of adding, storing and reusing 

metadata throughout the global content development process. 

 

Although I suspected, prior to any experimentation, that the application of guidelines would 

have a positive impact on the quality of the online UA documentation inspected in this study, 

it was necessary to generate empirical evidence using recognised scientific research methods 

to test this assumption. However, even empirical evidence showing a single instance of 

documentation quality improvement due to the application of GCDGs cannot infer that this 

effect would occur in all cases of guideline implementation, as there are too many variables 

                                                           
6 The rationale for selecting the content for inclusion in the data, and the guidelines to be implemented, are 
discussed in section 2.2, Addressing Quality Upstream in the Value Chain. 
7 The LKR system can be accessed here: http://demo.solas.uni.me/lkr/author/.  

http://demo.solas.uni.me/lkr/author/
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involved. Instead, in this thesis, I aim to refute the hypothesis that the application of a 

framework of global content development guidelines has no impact on the quality of online 

UA documentation. While common sense suggests that the application of guidelines should 

have some effect on the quality of UA documentation, the positivist research paradigm, which 

underpins this scientific research methodology, demands that evidence is generated and used 

as the basis to prove or disprove a research hypothesis. In this way, by showing that GCDGs 

have a measurable effect on the usability, readability and translatability of online UA 

documentation, I intended to disprove the hypothesis that guidelines have no impact on the 

quality of online UA documentation. 

 

The next section in this chapter briefly outlines the scope of this study, as well as the research 

limitations. 
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1.2 Research Scope and Limitations 
 

 

For any research project, it is essential to keep the scope of the research to a feasible size 

(Gray 2014). In order to generate sufficient evidence to address the research question within 

the timeframe available, I narrowed the scope of the research (see Chapter 2, Addressing the 

Quality of Global Documentation Upstream in the Value Chain) to focus on: 

 A specific type of guideline: Existing sentence-level linguistic guidelines that aim to 

improve the usability, readability and/or translatability of English source language UA 

documentation 

 A particular variety of UA material: Text-heavy online UA documentation  

 Three quality attributes relevant to the requirements of a global audience: Human 

usability, readability and translatability   
 

It is important for researchers to acknowledge any weaknesses or limitations in their study 

designs (Gray 2014). This research was limited by time restrictions, financial constraints, 

restricted access to proprietary resources, sampling limitations (due to unknown population 

sizes), and a lack of standardised techniques with which to evaluate human translatability.  In 

terms of time limitations, for example, there were limited periods available to: 

 Collect survey responses 

 Procure, prepare and rewrite a set of UA material for testing  

 Develop a system to apply the guidelines    

 Recruit participants for surveys and experiments  

 

There were also practical financial constraints which made it unfeasible either to purchase 

expensive controlled language technologies, or to financially compensate the participants who 

volunteered for the experiments.  

 

In addition, there were restrictions in defining an appropriate sampling design for some of the 

research methods due to unknown population sizes. Furthermore, there were limitations in the 

translatability evaluation conducted in this research due to the lack of existing recognised 
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translatability evaluation techniques. The next section describes the context in which this 

research was conducted. 
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1.3 Research in Context  
 

 

This section frames the context of this study in terms of the associated research organisations 

and the global content development industry in Ireland. 

 

 

1.3.1 The Localisation Research Centre (LRC) 
 

This research was conducted with the support of the Localisation Research Centre (LRC)8 in 

the University of Limerick (UL) over the period September 2009 to September 2014. The 

LRC was originally established as the Localisation Resources Centre at University College 

Dublin (UCD) in 1995, before being reconstituted as the Localisation Research Centre (LRC) 

in UL in 1999. The primary aim of the LRC is to develop collaborative research between 

localisation students, researchers, teachers, and professionals. The LRC delivers localisation 

postgraduate courses, training, and summer schools in the UL, publishes a peer-reviewed 

localisation journal (Localisation Focus), and hosts an annual localisation conference. The 

LRC provided generous guidance and access to research resources throughout the duration of 

this study. 

 

 

1.3.2 The Centre for Next Generation Localisation (CNGL) 
 

The Centre for Next Generation Localisation (CNGL) is an academia-industry partnership 

that was established in Dublin in 2008. The primary aim of the CNGL is to address 

localisation challenges such as volume, access and personalisation. It addresses these 

challenges via the development of collaborative academic research and demonstrator 

programmes by researchers and industry professionals based in several academic partner, 

industrial partner and international collaborator organisations. CNGL, for example, 

coordinates the development of intelligent localisation systems based on web services, open 

standards and service-orientated architecture such as SOLAS (Software-Oriented Localisation 

Architecture Solution) (Lewis et al. 2009, Aouad et al. 2011). The Enterprise Ireland Centre 

                                                           
8 The Localisation Research Centre website can be accessed at: www.localisation.ie. 

http://www.localisation.ie/
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for Science Engineering and Technology (CSET) Commercialisation Initiative, in association 

with Science Foundation Ireland (SFI), provided the funding for this research via the CNGL. 

 

 

1.3.3 Global Content Development Industry in Ireland 
 

The global content development industry consists of digital content publishers and those 

enterprises that offer translation and localisation services. The origins of the global content 

development industry in Ireland can be traced back to the mid-1980s when large U.S. 

computer companies such as Microsoft, IBM, and Lotus set up regional headquarters in 

Ireland to avail of the comparatively low corporate tax rate, proximately to European markets, 

and availability of an educated, English-speaking workforce (Schäler 2007b, EC 2008).  

 

Localisation emerged as a distinct commercial activity in its own right in the 1980s (Flood 

2005). Ireland became an important centre for localisation from the 1990s onwards, with a 

support network of indigenous language service providers (such as VistaTec), tool providers 

(such as Alchemy Software Development), and freelance translators. These local companies 

were augmented by Irish-based industry associations (such as the Irish Translators 

Association (ITIA)), research centres (such as the LRC), charitable organisations (such as the 

Rosetta Foundation), and universities (Dublin City University and the University of Limerick 

offer postgraduate courses in translation and localisation, respectively) (Flood 2005). 

Indeed, Professor Kenneth Keniston from the Massachusetts Institute of Technology (MIT), 

described Ireland as "the Mecca of localisation" while speaking at the LRC-X conference in 

September 2005. 

 

Multinational digital content developers such as Google, Facebook, LinkedIn, Ebay, and 

Salesforce.com continue to base important regional offices here. In addition, indigenous 

software companies such as Demonware and Havok also continue to achieve success with the 

support of funding bodies such as Enterprise Ireland (Enterprise Ireland 2013). Therefore, 

Ireland looks set to play an important role in the global content development industry.  

 

The next subsection describes the academic discipline, theoretical framework and underlying 

theory that form the foundation of this thesis. 
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1.3.4 Academic Discipline, Theoretical Framework and Underlying Theory 
 

This research covers aspects of two broad subject areas: technical communication and 

localisation. Both areas encompass elements from the academic disciplines of humanities 

(linguistics) and formal sciences (computer science), and are viewed as subdisciplines of one 

or both of these fields. However, it can be argued that since the mid-1990s, both localisation 

and technical communication are beginning to emerge as independent academic disciplines in 

their own right (Lipson and Day 2005).  

 

Although the theoretical framework for global technical communication is quite limited 

compared to more established disciplines, there are several key texts to draw upon by authors 

such as John Kohl, Deborah Andrews, Nancy Hoft, Madelyn Flammia, Barry Thatcher, 

Edmund Weiss and Kirk St. Amant. In terms of localisation, one of the main works in the 

field is Bert Esselink’s A Practical Guide to Localisation, published in 2000. Esselink 

presents an overview of the localisation process as shown in Figure 1, The Localisation 

Process. 

 

 

 
Figure 1: The Localisation Process 

(Esselink, B. (2000) ‘Localization Process’, A Practical Guide to Localization, Amsterdam: John Benjamin 
Publishing Co., p.18) 
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One of the 17 steps in this representation of the localisation process is preparation of source 

material. That Esselink (2000) incorporates content development and linguistic preparation of 

source content as part of the overall localisation process is significant, as prior to this point 

most research considered content creation and localisation to be separate, unrelated processes.  

 

Indeed, one of the underlying theories behind this thesis is that there is some tangible 

relationship between the quality of source language content and the quality of multilingual 

versions of that content. Although it is now commonplace for localisation researchers to 

advocate addressing quality at source (using various terms such as internationalisation, 

enabling, and pre-translation linguistic testing), there is little empirical investigation into this 

approach. The seven chapters that make up this thesis describe the how this research 

addresses the current gap in knowledge. After this opening introductory chapter, Chapter 2, 

Addressing the Quality of Global Documentation Upstream in the Value Chain, reviews the 

relevant literature in the fields of technical communication and localisation, focusing on the 

systematic analysis of existing GCDGs and the identification of the documentation quality 

attributes relevant to a global audience.  

 

Chapter 3, Methodology, explains key aspects of the methodological approach including the 

research methods, data collection and analysis techniques, and ethical considerations. Chapter 

4, Surveys and Experiments, and Chapter 5, Results, describe the implementation of the seven 

sets of surveys and experiments, and present the corresponding seven sets of results, 

respectively. Chapter 6, Analysis and Discussion, delves deeper into the meaning of the 

research results and debates several key discussion points emerging from the study findings. 

The final chapter, Chapter 7, Conclusions and Recommendations, recaps the main points of 

this research, draws general conclusions, outlines the overall contributions, discusses the 

implications for theory and practice, acknowledges the limitations, and offers suggestions for 

future work in the research area.  

 

The next chapter presents the findings of the desk-based literature review and systematic 

analysis conducted for this research.  
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Chapter 2: Addressing the Quality of Global 

Documentation Upstream in the Value Chain  
 

 

This chapter reviews technical communication and localisation literature, and identifies the 

key areas of global content development and documentation quality relevant to this study. The 

first two sections outline the global content development value chain and the concept of 

addressing quality upstream. The remaining three sections examine three quality attributes 

that correspond to the requirements of a global audience: usability, readability and 

translatability. I identify the main researchers and practitioners associated with these quality 

attributes, examine the theoretical context, investigate how to evaluate them, and highlight 

any previous experiments of relevance to this study.  

 

 

2.1 Global Content Development Value Chain 

 

 

It is worth reiterating that, in this study, I define global content as material that is 

linguistically optimized during authoring to meet the needs of native and non-native speakers 

of the source language, in such a way that it is also amenable to translation into different 

languages for non-speakers of the source language.  The global content development cycle 

(also known as the global content development value chain) encompasses the entire process of 

multilingual content creation, from source content production, to translation and localisation 

testing (Kumhyr et al. 1994, Cobbold and Pontes 2007, LISA 2009) (see Figure 2, The Global 

Product Development Cycle). The early phases of design, development and preparation of 

source language content are referred to as being upstream in the global content development 

cycle, while the  later phases translation and localisation activities are referred to as being 

downstream in the value chain (Hurst 2008). 

 

For the purposes of this research I classify digital content as either professional or personal 

content. Professional content is created as part of the paid responsibility of an employee 

working in an enterprise (Ryan et al. 2009). It is usually authored collaboratively by 
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professional authors for commercial reasons, and delivered to users via numerous media 

channels (Rockley 2003). Personal, or user-generated (Perrino 2009), content (such as posts 

on social networking websites like Facebook9) on the other hand, is created for social reasons 

and usually does not involve any financial compensation (Ryan et al. 2009). 

 

 

 
Figure 2: The Global Product Development Cycle  

(LISA 2009) 
 

 

Although professional content accounts for only approximately 30% of the total volume of 

digital content10, far more time, effort and resources are invested to improve its quality 

because it directly impacts on user customer satisfaction and company revenues.  Well-

designed UA documentation, for example, decreases the cost of providing alternative forms of 

human support for users11 (Arnold 1998, Freeman 2006), improves customer satisfaction12 

(Esselink 2004, Beaupre 2010), decreases localisation costs (Bernth and Gdaniec 2001, 

                                                           
9 Facebook had more content in 2012 than the entire Internet had in 2004  
(http://www.zdnet.com/blog/facebook/facebook-is-bigger-than-the-whole-internet-was-in-2004/4451).  
10 Approximately 70% of the information in the digital universe is created by individuals rather than companies 
(The Guardian 2009).  
11 Freeman (2006) refers to high quality technical support documentation as cost-reducing content, as it 
decreases the cost of customer service. A study conducted by research company the Aberdeen Group also reveals 
that high quality documentation generates as much as a 41% decrease in support calls to customer service 
enterprises (Aberdeen Group 2009, Walsh 2010). 
12 A study conducted by research company the Aberdeen Group, reveals that high quality documentation 
generates as much as a 41% increase in customer satisfaction scores (Aberdeen Group 2009, Walsh 2010). 

http://www.zdnet.com/blog/facebook/facebook-is-bigger-than-the-whole-internet-was-in-2004/4451
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Scattergood 2003, Torrejon and Rico 2003, Trieloff 2007) and increases international profits 

(Esselink 2000). 

 

In this study, I focus on the quality of text-heavy online UA material (see Table 1, Examples 

of Text-Heavy Online UA Material) such as web help, online support centres and online 

knowledge bases, for four main reasons:  

 

1. Authoring high quality text-heavy global online UA documentation can be expensive 

(Kehoe and Pitt 2006). Bartell et al. (2006) believe that writing, editing and designing 

information for different audiences is becoming an increasingly complex task.  

 

2. Existing text-heavy global online UA documentation is of variable quality. A 

proliferation of poor quality UA documentation has meant than many users start using 

software applications without referring to the UA documentation at all (Albers 2005, 

Kehoe and Pitt 2006). The variable quality of online UA documentation may be 

explained by the percentage of material written by non-professional technical authors 

(Vouligny and Robert 2005), or by non-native speakers of the source language in 

question (Barthe et al. 1999, Haussteiner 2004). However, studies have shown that 

50% of all professional documents written by native speakers also contain linguistic 

errors (Reuther 1998). Whatever the reason for this abundance of poorly-written UA 

documentation, it frequently frustrates software users who seek solutions when they 

encounter problems (Hackos 1997, Andrisani et al. 2001, Purchase and Worrill 2002, 

Vouligny and Robert 2005), and highlights the need for multinational enterprises to 

improve the quality of their online UA material. 

 

3. Text-heavy global online UA material is more suitable for the application of linguistic 

guidelines than other types of digital content with relatively little text, such as 

technical support videos. Ó Broin (2009, p.14) agrees that guidelines work best with 

“large volumes of structured, technical, procedural texts such as software and user 

assistance strings or online documentation.” 

 

4. Test data was available from the industry partners associated with this research. Most 

software vendors provide some form of online support documentation for their 

customers (Duffy et al. 1992, Purchase and Worrill 2002, Kang et al. 2003), and large 
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multinational enterprises have invested considerable resources in recent years to 

improve the quality of this documentation for global audiences (Kourbani and Tolias 

2005, Kehoe and Pitt 2006). CNGL partners Symantec and Alchemy Software 

Development showed an interest in this research and were willing to offer access to 

their proprietary global style guide and online help system respectively. Blaxter et al. 

(2001) and Gray (2014) support the idea of using existing contacts to obtain access to 

essential research resources, and improve the chances of completing a research project 

successfully. The opportunity to examine real-world material in this study makes its 

findings potentially more interesting to both academia and industry. 

 

 

In an ideal world, software applications would be so user-friendly that no assistance would be 

required to learn how to use them. However, in reality few, if any, software products have 

perfectly intuitive interfaces, and users generally require assistance to overcome impasses 

when attempting tasks13 (Keirnan et al. 2002). When users encounter a problem using a 

software product, they can either seek human assistance (such as asking a colleague or 

telephoning a customer support line) or refer to user assistance (UA) material. Due to 

increased usage of software products, a surge in the production of UA documentation 

occurred from the 1990’s onwards (Rubin and Chisnell 2008). Before the 1990’s, it was 

unusual for non-technical people to interact with computers, but today people use computing 

technology frequently, either in the workplace or in private life (Rubin and Chisnell 2008). 

 

Although the largest stores of professional content have not yet been quantitatively identified 

(Meeker 2010), we can assume that a sizeable chunk of professional content is represented by 

online UA based on the volume of words of this type of documentation published by 

multinational software vendors each year14. In addition, we can surmise that a sizable portion 

of the four million Europeans working in the professional content production sector (Hudson 

2003), and the 330,000 technical writers employed worldwide (Twomey 2012), are involved 

in the authoring and testing of online UA. 

 

                                                           
13 Users especially require assistance when they are confused or cannot find a particular product function (Spool 
1996, Silveira et al. 2001, Kang et al. 2003). 
14 Microsoft, for example, published over one million words of online UA documentation for an updated version 
of Microsoft Office 2010™ alone (Schmidtke and Ørsted 2010). 
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Table 1: Examples of Text-Heavy Online UA Material 
Type of 

online help  
Example  

Web help 

 
Alchemy Software Development (2010) 

Online 

support 

centre 

 
Symantec (2010a) 

Online 

knowledge 

base 

 
Microsoft (2010) 
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Indeed, the volume of professional UA documentation has increased to such an extent that 

enterprises are being forced to become selective about which content they translate for non-

speakers of the source language (Lionbridge Technologies 2001). In his keynote address at 

the Association for Machine Translation in the Americas (AMTA) conference in 2010, Mark 

Lancaster (CEO of translation company SDL) stated that as much as 90% of what could 

currently be translated is not being translated (Way 2010). Furthermore, Common Sense 

Advisory has published a report which shows that 98% of source content is never translated 

(DePalma and Kuhns 2006). 

 

Localisation of digital content is necessary, however, due to the linguistic, regional and 

technical diversity (Lommel 2003, Bernal-Merino 2005, Brys and Vanderbauwhede 2006, 

Geng 2009) in different locales, that makes it virtually impossible to generate generic content 

that is universally understandable, acceptable, and functional worldwide without some type of 

modification (Brys and Vanderbauwhede 2006). However, the lack of a well-established 

theoretical framework or substantial body of scientific research means that there is no 

universally-accepted definition of localisation. To overcome this issue, I examined several 

different definitions (Esselink 2000, Centre for Next Generation Localisation 2013, 

Localisation Research Centre 2013) and identified three components of localisation that seem  

essential in any attempt to definitively describe it: digital content, translation, and technical 

and/or cultural adaptation of content. As a result of this investigation, I propose the following 

definition:  

 

“Localisation is the process of adapting digital content such that it is understandable (via 

translation15), acceptable (by checking cultural appropriateness16) and functional (via 

localisation engineering and testing17) in target locales.”  

 

 

Esselink (2000) describes a typical software localisation project as having 17 steps, from 

project kick-off to project closure, with other researchers and practitioners offering variants of 

                                                           
15 Content is made understandable for different locales by translating it accurately (Kumhyr et al. 1994, Schäler 
2003, Bowker 2005, Pietrangeli 2009). 
16 Researchers advocate checking content to ensure it is acceptable and culturally appropriate (Kumhyr et al. 
1994, Bowker 2005, Pietrangeli 2009, Geng 2009, Schäler 2009). 
17 Existing localisation publications concur that localisation engineering and testing ensures that multilingual 
digital content is functional in target locales (Kumhyr et al. 1994, LISA 2003, Spatolisano 2003, Esselink 2004, 
Bowker 2005, Geng 2009). 
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this model (Maycock and Reynolds 2007). Most depictions of the localisation value chain 

include some or all of the following activities: translation (Scattergood 2003, Trieloff 2007, 

Sichel 2009, Beaupre 2010), localisation engineering (Scattergood 2003), localisation testing 

tasks (Hsu et al. 2005, Arthur and Ward 2007) and project management (Pfemmer 2004, 

Cobbold and Pontes 2007, Zhang 2007). Figure 3, Website Globalisation Model, shows an 

example of these processes in the context of a website localisation project. 

 

 

 
Figure 3: Website Globalisation Model 

(Cadieux, P. (2000) Generic model of the automated process provided by web site globalization 
technologies, ‘Evaluating technologies for web site globalization’, MultiLingual Computing & Technology, 

11 (7), Sandpoint: MultiLingual Computing, Inc.) 
 

 

Large-scale translation and localisation of digital content began in the 1980’s, when 

multinational software companies such as Microsoft and Sun Microsystems began to export 

translated versions of their products to international markets (Hall 2002, Esselink 2003, 

Schäler 2003, Fluixà 2004, Schäler 2007a). Localisation evolved into a multi-million dollar 

industry from the 1990’s onwards, and is now pursued by a diverse range of enterprises, from 

non-profit bodies (Thicke 2004) to heavy equipment manufacturers (Lommel 2007). The 

percentage of revenue from overseas sales continues to grow each year for global enterprises 
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(Kumhyr et al. 1994), with international revenues accounting for more than 50% of the total 

revenues of IBM (Lommel 2003) and many large other U.S. corporations (Raulf 2008, Asnes 

2009a); and in excess of 60% of the total revenues of Microsoft and Oracle (Schäler 2003, 

Lommel 2003, Schäler 2007b). Researchers and industry associations estimate that the total 

value of the localisation industry has increased from $3.7 billion in 2003 (Lommel 2003) to 

$8.8 billion in 2005 (Common Sense Advisory 2006), $10 billion in 2007 (Benninato and 

DePalma 2006), $12.6 billion in 201018 and $30 billion in 2012 (Vandenberg 2011), with the 

Language Technology Centre (LTC) estimating its value at €16.5 billion in 2015 for 

European member states alone (LTC 2009).  

 

Two of the more interesting trends in global content development are crowdsourcing content 

development and translation19 via online platforms Trieloff 2007, Lewis et al. 2009, Perrino 

2009, Pérez Ortiz 2010, Aouad et al. 2011), and addressing the quality of global content at 

source. This study focuses on the latter trend, which is described in more detail in the next 

section. 

 

 

                                                           
18 This figure was retrieved from the website of market research company Common Sense Advisory 
(http://www.commonsenseadvisory.com/Resources/FactsandFigures.aspx). 
19 The Rosetta Foundation, for example, aims to relieve poverty, support healthcare, develop education and 
promote justice by coordinating the non-for-profit crowdsourced translation of digital content (The Rosetta 
Foundation 2012).   

http://www.commonsenseadvisory.com/Resources/FactsandFigures.aspx
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2.2 Addressing Quality Upstream in the Value Chain  
 

 

Although multinational enterprises have attempted to address the quality of multingual 

content at source since before the mid-1990’s, early attempts to do so were crude20, with 

content creation and localisation viewed as completely separate, unrelated processes. 

However, from the mid-1990’s onwards, researchers began to point towards a relationship 

between the linguistic quality of source language text and the quality of corresponding target 

language versions (Mason and Rinsche 1995, Iverson and Kuehn 1998, Murphy et al. 1998, 

Adams et al. 1999, Esselink 2000, Lommel 2003, Haller and Schutz 2001, Caplan 2002, 

Cobbold and Pontes 2007, Akis and Braster 2009, Monahan 2009, Siegel and Pabst 2009, 

Thicke 2009, Brown 2010, Cobbold and Pontes 2007, Sisson 2010)21. Erwin (2001) advised 

that multinational enterprises consider the overall picture of global content development, with 

LISA (2003) calling for such enterprises to implement a global vision throughout their 

organisation. Other researchers drew attention to the cost savings possible by rectifying 

linguistic errors at source, rather than correcting multiple instances of those errors that may 

have been replicated in target language versions (Bernth and Gdaniec 2001, Lommel 2003, 

Braster 2009, Monahan 2009, Thicke 2009, Beaupre 2010, Brown 2010). Although most of 

these recommendations were based on conjecture rather than empirical evidence, they at least 

encouraged global enterprises to consider addressing the quality of global content upstream in 

the global content development value chain (Hurst 2008). 

 

Depending on the type of digital content, different techniques may be implemented to address 

quality at source. Software quality, for example, may be addressed via internationalisation; a 

strategy which goes beyond linguistic preparation and verification of cultural neutrality to 

prepare technical elements such as program code and character encoding for translation 

(Kumhyr et al. 1994, Esselink 2000, Esselink 2003, LISA 2003, Lommel 2003, Schäler 2003, 

Spatolisano 2003, Pailhé 2004, Schildhauer 2004, O’Hagan 2005, Alagappan 2006, Arthur 

and Ward 2007, Cobbold and Pontes 2007, Asnes 2008, Aranberri and Roturier 2009, Asnes 

                                                           
20 Early attempts at preparing digital content for localisation involved the time-consuming, costly and often 
challenging task of reverse engineering the basic logic, display and functionality of existing digital content 
(Kumhyr et al. 1994, LISA 2003, W3C 2004, Asnes 2005, O’Hagan 2005, Asnes 2007, Garcia and Stevenson 
2009, Brown 2010). 
21 The direct correlation between the quality of the source language content and the quality of localised versions 
of that content is often referred to as “garbage in, garbage out” (Lommel 2003, Monahan 2009, Thicke 2009, 
Brown 2010). 
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2009b, LISA 2009, Pietrangeli 2009, Schäler 2009, Brown 2010, Henderson 2010). 

Addressing the quality of digital documentation upstream, on the other hand, focuses mainly 

on enhancing linguistic quality.  

 

In an idyllic world, professional authors would be able to create generic content that would be 

understandable, acceptable, and functional for any user worldwide (Arnold 1998) but, in 

reality, it is practically impossible22 to create a universal written language (Folaron and Vesler 

2003, Weiss 2003). Ikea attempt to overcome this challenge by designing kit-assembly 

documentation in which 80% of the instructions are pictorial, and only the remaining 20% 

text-based content is translated (Aparicio and Durban 2003). However, complex products 

such as software applications require UA with more textual information to outline product 

features for readers (Hargis 2000). Even so, it is still possible to make text-based material as 

universal as possible by developing what I refer to as global content; in other words, content 

that has been optimised not only for speakers of the source language, but also for non-native 

speakers and the translators who render it into different languages (Kelly 2010). Furthermore, 

I refer to the specific process of optimizing the linguistic quality of digital documentation to 

meet the needs of native and non-native speakers of the source language, in such a way that it 

is also amenable to translation into different languages for non-speakers of the source 

language, as global authoring.  

 

However, writing clear, concise content that is suitable for human translation, as well as 

consumption by native speakers, is a challenging process (Clark 2009). Global authoring 

strategies that aim to develop global content include: 

 

 Controlled authoring: Controlled authoring is the process of applying a set of 

predefined style, grammar and punctuation rules, and approved terminology during 

content development to standardise its structure, reduce ambiguity, and increase 

consistency (Murphy et al. 1998, Ó Broin 2009). The strategy aims to produce source 

text that is easier for non-native speakers to read and understand, and more 

translatable for human translators (Murphy et al. 1998, Ó Broin 2009). 

 
                                                           
22 Although international standards exist for communication such as musical notation (which is understandable 
to any global user), the majority of text-based content has no such universal lingua franca, and it is practically 
impossible to author a single version of text-based content that is understandable, acceptable and functional for 
diverse global audiences (Weiss 2003). 
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 Writing for translation23: Writing for translation involves authoring text that is easy to 

translate from the very birth of a document (Iverson and Kuehn 1998, Murphy et al. 

1998, Adams et al. 1999, Esselink 2000, Cobbold and Pontes 2007, Sichel 2009, 

Cobbold and Pontes 2010). While controlled authoring involves standardising 

information structure and facilitating content reuse, writing for translation focuses 

more on producing culturally-neutral documentation with an absence of stereotypes, 

metaphors, slang and humour (Adams et al. 1999, Barnum and Lee 2006). 

 

 Minimalism: Minimalism24 is a strategy that aims to reduce complexity for readers 

and overall word count for translators, by authoring content in an extremely 

economical manner (Carroll 1998, Hargis 2000, Kauffman 2002, Sichel 2009), 

parallelism (Allen 1999, O’Brien 2003, Fawcett 2009, Harris 2009)   

 
 Topic-based authoring: Topic-based authoring techniques such as chunking25 and 

single-sourcing aim to improve the comprehension of documentation via consistency 

of information, and facilitate translation via leverage and reuse of previously 

translated chunks (Scattergood 2002, Rockley 2003, Pfemmer 2004, Ó Broin 2005, 

O’Brien 2006, Hurst 2008, Pietrangeli 2009).     

  

 

In this research, I examine one particular technique that may be employed to implement any 

of the above global authoring strategies: the application of GCDGs. Such guidelines are 

typically presented to authors as a checklist of recommendations in compilations such as style 

guides or controlled languages (Barnum and Lee 2006). I use the term GCDGs specifically to 

refer to those guidelines that aim to optimize the linguistic quality of digital documentation in 

such a way that it meets the needs of native and non-native speakers of the source language, 

and is also amenable to translation by human translators (to make it understandable for non-

speakers of the source language). Although a distinction is sometimes made between the style 

and grammar directives published in style guides and the linguistic rules published in 

                                                           
23 Esselink (2000) states that these techniques are part of the overall process of internationalisation, while Adams 
et al. (1999) believe that they focus specifically on the preparation of linguistic aspects of content for localisation 
rather than the wider-reaching strategy of global design. 
24 Technical writers in the IBM Information Development Group were some of the earlier adopters of minimalist 
principles (Hargis 2000). 
25 Chunking is sometimes also referred to as topic-based authoring, information modelling or single sourcing. 
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controlled languages, I use the generic term GCDGs to refer to the sentence-level 

recommendations published in both of these types of guideline compilations26.  

 

I do, however, classify writing recommendations according to whether they are general or 

specific, and refer to these categories as high-level principles and low-level guidelines27, 

respectively. High-level principles usually offer advice related to document-level or project-

level processes, such as: 

 Develop UA systematically in an iterative process (Horton 1994, Dumas and Redish 

1999, Bailey et al. 2006) 

 Employ early prototyping and continuous revision (Beu et al. 2001, Nielsen 2007), 

develop a user-centred design (Dumas and Redish 1999, ISO 1999, Beu et al. 2001, 

Rubin and Chisnell 2008) 

 Set clear objectives and usability goals (Lindgaard 1994, Horton 1994, Dumas and 

Redish 1999, Bailey et al. 2006) 

 Engage readers (MacDonald 2001) 

 Select the authoring software carefully (Horton 1994, Rockley 2003)   

 Enhance readability (Klare 2000).  

 

High-level principles are often too broad or abstract to be useful in developing concrete 

solutions however (Albers and Kim 2002, Purchase and Worrill 2002, Brys and 

Vanderbauwhede 2006, Thicke 2009). Indeed, one of the main complaints made by technical 

writers is that there is a lack of detailed instructions for specific tasks such as terminology use, 

editing, and avoiding common mistakes (Torrejon and Rico 2003). In this study, then, I focus 

on low-level content development guidelines as they address sentence-level linguistic issues 

and are far more specific in their instruction. Therefore, any mention of GCDGs in this 

research refers to low-level guidelines rather than high-level principles.  

 

A vast number of GCDGs are advocated in academic fields such as technical communication, 

linguistics, human-computer interaction (HCI) and usability engineering (Kehoe and Pitt 

2006, Bevan 2009). For example, more than 1,000 papers are published each year on the 

topics of design and usability alone (Bailey et al. 2006). Significant collections of HCI 
                                                           
26 Although I do not examine CL rules that refer to terminology usage related to a particular controlled 
vocabulary, as this vocabulary may not include all of the terms necessary for a particular set of UA material.   
27 Redish (2000) uses the terms high-level and low-level to distinguish broad, vague suggestions from concise, 
specific directives.   
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(Simpson 1985, Dumas 1988, Mayhew 1992, Shneiderman 1992) and document design 

(Smith and Mosier 1986, Galitz 1989, Duffy et al. 1992, Horton 1994, Schriver 1997) 

guidelines were published in the 1980’s and 1990’s, and more recently, Bailey et al. (2006) 

compiled a set of peer-reviewed usability guidelines. The Nielsen Norman Group currently 

manages an online publications database containing over 750 guidelines for web usability, 

600 guidelines for intranet usability, 100 guidelines for application usability and 300 

guidelines for email usability (Nielsen Norman Group 2009).  

 

In this study, I specifically inspect those GCDGs that aim to improve the quality of a text by 

optimizing its linguistic composition, structure, and presentation (rather than addressing other 

aspects of UA such as navigation or graphic design). Based on the background reading 

conducted during my literature review (Chomsky 1965, Adriaens 1994, Mitamura and Nyberg 

1995, Bernth 1997, Krings 2001, Bausela 2002, O’Brien 2003, Macaulay and Syrett 2005, 

Bankole 2006, Hana 2006, Bosch et al. 2007, Adewuni 2008), I synthesize the properties of 

text into six main groups: lexicology, orthography and writing conventions, morphology, 

syntax, text structure, and text presentation. Table 2, Properties of Text, lists these six 

properties, explaining what components each one consists of.   

 

 
Table 2: Properties of Text 

Text 
Property 

Explanation 

Lexicology  The nature and meaning of words, including vocabulary and terminology. 
Orthography 
& Writing 
Conventions 

The correct way of using a specific writing system in terms of spelling, 
punctuation, capitalisation and writing conventions (such as formatting for 
time, dates, numbers, currency, and units of measurement). 

Morphology The identification, analysis and description of the structure of words (words 
as units in the lexicon are the subject matter of lexicology), including 
inflection, derivation and compounding 

Syntax The grammatical arrangement of words in sentences, including nouns, verbs, 
adjectives, adverbs, interjections, pronouns, prepositions, conjunctions, 
modifiers, negation, clauses, word dividers and word order. 

Text 
Structure 

The organisational arrangements used to present written information, such as 
paragraph structure, sentence structure and length, titles, headings, labels, 
text directionality and information structure (Bausela 2002, Hana 2006). 

Text 
Presentation 

The aesthetic properties of text such as font type and size, colour, alignment 
and highlighting effects (White 1988, Kostelnick 1990, Parker 1997, Schriver 
1997, Albers 2000, Brumberger 2003a, Brumberger 2004). 

 

 

Using this classification system, I categorise the GCDGs that I investigate in this study as 

lexicology guidelines, orthography and writing conventions guidelines, morphology 
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guidelines, syntax guidelines, text structure guidelines, and text presentation guidelines. This 

classification system was also used to organise the guidelines in the GCGGs Framework (see 

section 5.2.3, The GCDGs Framework). A review of relevant literature revealed that the 

guidelines most frequently cited by authors include those which advise authors to write 

clearly (using consistent terminology and avoiding slang, humour and ambiguity), ensure 

correct spelling and capitalisation (avoiding orthographic variants and eliminating semi-

colons, slashes and ellipsis), use the appropriate syntactic constructions (using the active 

voice, imperative mood, present tense, simple sentences and standard nouns and verbs) and 

write short, concise topics (restricting sentences to 20 words or less). Such guidelines are 

typically published in global authoring resources such as:  

 

 Global style guides: Style guides, whether generic or organisation-specific (Reuther 

and Schmidt-Wigger 2000, Haller and Schutz 2001, Allen 2005, Bright 2005, Rascu 

2006), are rulebooks containing standards for writing content (Nübel 2004). Style 

guides detail decisions for consistent spelling, grammar and formatting (Bright 2005), 

and are particularly important for multi-authored works (Bergeron and Balin 1997). 

Global style guides, such as The Global English Style Guide (Kohl (2008), aim to 

improve readability and comprehension for non-native speakers and translators, as 

well as improving the quality of the content for native-speakers of the source 

language.  

 

 Controlled languages: CLs are subsets of a natural language that restrict the grammar, 

style and vocabulary of that language to reduce its ambiguity and complexity, and 

improve its consistency, readability, translatability and retrievability (Bergeron and 

Balin 1997, Reuther 1998, Mitamura 1999, Bernth and Gdaniec 2001, International 

Federation of Library Associations 2005, Bernth 2006, O’Brien 2006, Torrejon and 

Rico 2003, Rascu 2006, Mitamura et al. 2007, Muegge 2009). CLs may be classified 

according to whether they are generic28 or organisation-specific29, what type of 

                                                           
28 Generic controlled languages, such as Basic English, ASD Simplified Technical English, Controlled Language 
Optimised for Uniform Translation (CLOUT) and Controlled Language Authoring Technology (CLAT), are sets 
of CL rules developed for generic content rather than the specific content developed by an individual 
organisation (Nübel 2004, O’Brien 2006, Muegge 2008, Muegge 2009, Basic-English Institute 2010). 
29 Organisation-specific CLs such as Caterpillar Technical English (CTE) and General Motors Controlled 
Automotive Service Language (CASL) aim to improve the quality of the proprietary documentation produced by 
a particular enterprise (Kamprath and Adolphson 1998, Torrejon and Rico 2003, Ó Broin 2009).   
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documentation they address, how many rules they contain30, which quality attributes 

they aim to improve31, or whether they are human-orientated CLs (HOCLs) , machine-

orientated CLs (MOCLs) or dual-orientated controlled languages (DOCLs) (O’Brien 

2003, O’Brien 2006, Ó Broin 2009). Purported benefits of CLs are improved 

consistency (Torrejon and Rico 2003, Kohl 2008b), clarity and readability (Murphy et 

al. 1998, Reuther 1998, Torrejon and Rico 2003, O’Brien 2006, Mitamura et al. 2007, 

Kohl 2008b), translatability (Murphy et al. 1998, Reuther 1998, Torrejon and Rico 

2003, Rico and Torrejon 2005, O’Brien 2006, Mitamura et al. 2007, Kohl 2008b), 

customer satisfaction and corporate image (Murphy et al. 1998, Brown 2005, Muegge 

2009). Other stated advantages of CLs include authoring and translation32 cost savings 

(Murphy et al. 1998, Reuther 1998, Reuther 1998, Allen 1999, Torrejon and Rico 

2003, Rico and Torrejon 2005, Hurst 2008, Kohl 2008b), and the potential for content 

reuse (Allen 1999). 

 

 

During this research, I discovered a promising technology that facilitates global authoring and 

addressing quality at source: controlled language checkers. CL checkers verify that source 

language text conforms to the rules of a specific CL using functions such as rule checking, 

term checking, batch checking, interactive checking and suggestions for word edits and 

sentence rewrites33 (Bernth 1997, Murphy et al. 1998, Akis et. al. 2003). The main objective 

of CL checkers is to improve the consistency and translatability of documentation (Akis et. al. 

2003, O’Brien 2006), with Bernth (1997) stating that they also improve precision, generality, 

customisability and user-friendliness. Enterprises such as Sun Microsystems, Boeing, Bosch, 

General Motors, IBM, Motorola, Philips, SAS Institute, Siemens and Symantec use CL 

checkers to improve the consistency, translatability and comprehensibility of their digital 

documentation (Akis et al. 2003, Ó Broin 2005, Kohl 2008b, Roturier 2009).  

 

                                                           
30 ASD Simplified Technical English, for example, has 61 rules (AeroSpace and Defence Industries Association 
of Europe (ASD) 2010), while CLAT has 73 CL rules (Nübel 2004, Rascu 2006), Nortel Standard English has 
approximately a dozen rules and Caterpillar Technical English (CTE) consists of more than 100 (Muegge 2009). 
31 Some CLs aim specifically to improve readability, comprehensibility, translatability or some other quality 
attribute of documentation. 
32 Indeed Braster (2009) believes that the reuse of words and sentences can reduce content by up to 30% and 
save translation costs by up to 40% per language. 
33 Advanced CL checkers developed by Acrolinx, Smart Communications and Tedopres incorporate more 
sophisticated functionality such as flexibility, customisation and term harvesting (Kohl 2008b). 
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However, despite researchers such as Barr and Rosenbaum (2003) suggesting that 

documentation quality should be a top priority for enterprises, studies have shown that up to 

50% of all professional documents written by native speakers contain linguistic errors 

(Reuther 1998). Therefore, there is clearly a need to improve the quality of professional 

documentation for global audiences. Quality, however, is a subjective element that is difficult 

to define in any context, let alone in relation to digital documentation (Reeves and Bednar 

1994, Dilts 2001, O’Brien 2006, Gladkoff 2010), and academics and practitioners often 

disagree on what constitutes quality in a document (Abbott and Eubanks 2005). To overcome 

this challenge, I narrow the context of my quality evaluation to focus specifically on the 

attributes of documentation quality that are most relevant to the different groups make up a 

global audience.  

 

The term global refers to anything that is independent of geographical, physical, and cultural 

contingencies (Wiegerling 2004), and a global audience refers to users dispersed throughout 

different locales who speak different languages (Arnold 1998, Brys and Vanderbauwhede 

2006). I chose to examine the quality of online UA documentation in a global context 

because, despite the paradigm of English becoming the lingua franca of digital documentation 

(Arnold 1998, DePalma et al. 2006, Bankole 2006, Schäler 2007b, Perrino 2009, Internet 

World Stats 2011) and the languid assumption that consumers “probably” speak English 

(DePalma et al. 2006), the majority of the world’s population can neither read nor understand 

it (Lommel 2003, Robert 2005, Schäler 2007b, Internet World Stats 2013). To classify the 

different groups that make up a global audience, I adopt the approach taken by John Kohl 

(2008), among others (Dunne 2004, Avval 2011), which subdivides a global audience into 

three groups of people based on their proficiency with a given source language: native 

speakers (who speak a source language as their first language), non-native speakers (who 

speak a source language, but not as their first language) and human translators (who convert a 

source language into different languages for non-speakers of the source language).   

 

Before attempting to isolate those attributes of documentation quality that are most relevant to 

the subgroups in a global audience, it was first necessary to compile an exhaustive list of 

generic characteristics indicating documentation quality. In relation to UA documentation, for 

example, research shows that readers prefer compact and coherent information (Kourbani and 

Tolias 2005) that enables them to complete tasks productively (Silveira et al. 2001), is 

accessible (Andrisani et al. 2001) and is presented in a predictable structure (Newman and 
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Riner 1997). Other research reveals the aspects of documentation that readers dislike, such as 

excessive, insufficient, badly-designed or overly-complex information (Albers 2010). Table 3, 

Quality Attributes of Digital Documentation, however, shows that over 30 quality attributes 

of digital documentation were identified during the literature review. 
 
 
 

Table 3: Quality Attributes of Digital Documentation 
Quality Attribute Advocated By  

Acceptability  Chomsky 1965, Cadwell 2008b 
Accessibility  Cadwell 2008b 
Accuracy  Hargis 2000, Fiederer and O’Brien 2009, Beaupre 2010 
Adequacy  Gladkoff 2010 
Clarity  Hargis 2000, Fiederer and O’Brien 2009, Beaupre 2010 
Completeness Hargis 2000 
Comprehensibility Hargis 2000, Kohl 2008a, Birch et al. 2010 
Conciseness Beuhler 2003 
Concreteness Hargis 2000 
Conformance to Industry 
Standards 

Beaupre 2010, Gladkoff 2010 

Consistency  Microsoft 2004, Kourbani and Tolias 2005, Cadwell 2008b, Hurst 
2008, Beaupre 2010, Gladkoff 2010, Symantec 2010 

Dependability  Hurst 2008 
Effectiveness  International Organisation for Standardisation 1998 
Efficiency  International Organisation for Standardisation 1998 
Flexibility  Bevan 2009 
Friendliness  Loorbach et al. 2006 
Fluency Birch et al. 2010 
Grammaticalness  Chomsky 1965, Gladkoff 2010 
Intelligibility  Roturier 2009, Fiederer and O’Brien 2009 
Interest Value Hargis 2000 
Motivation  Loorbach et al. 2006 
Navigability  Katsanos, Tselios and Avouris 2010 
Learnability and Retention 
Levels   

Hargis 2000, Cadwell 2008b, Bevan 2009 

Legibility  Hargis 2000, Cadwell 2008b 
Omissions  Gladkoff 2010 
Organisation Hargis 2000 
Post-Editing Effort  Cadwell 2008b 
Predictability  Hurst 2008 
Readability and Reading 
Speed 

Klare 1963, Chall 1988, DuBay 2004, Fry 2006, Beaupre 2010, 
Gladkoff 2010 

Reliability Hurst 2008, Gladkoff 2010 
Retrievability Hargis 2000 
Satisfaction  International Organisation for Standardisation 1998 
Spelling Accuracy  Gladkoff 2010 
Style  Hargis 2000, Fiederer and O’Brien 2009, Gladkoff 2010 
Task Orientation Hargis 2000 
Terminology  Gladkoff 2010 
Translatability  Hargis 2000, Akis et al. 2003, Microsoft 2004, AeroSpace and 

Defence Industries Association of Europe (ASD) 2010, Cadwell 
2008b, Kohl 2008a, Symantec 2010 

Usability  Cadwell 2008b 
Visual Effectiveness Hargis 2000 
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Given the limitations of this research it was impossible to evaluate all of these quality 

attributes so I selected three quality attributes of UA documentation relevant to the native 

speakers, non-native speakers and human translators that make up a global audience: 

 Human usability: I examine human usability (referred to, in this study, simply as 

usability)  because it is recognised as one of the most important quality attributes of 

systems and documents, with consumers in 11 European countries ranking it second 

only to price as the most important product attribute (Schoeffel 2003). Established 

researchers such as Jakob Nielsen describe usability as one of the most important 

quality attributes of UA documentation, regardless of whether the users are native or 

non-native speakers of the source language (Nielsen 2000b, Barr and Rosenbaum 

2003). In addition, it is widely accepted that usability encompasses several other 

quality attributes such as effectiveness, efficiency, and satisfaction (International 

Organisation for Standardisation (ISO) 1998; Frøkjær et al. 2000; Nielsen 2003b; 

Sauro and Kindlund 2005; Rubin and Chisnell 2008, Doherty et al. 2009). 

  

 Human readability: I examine human readability34 (referred to, in this study, simply as 

readability) because readable English documentation is not only important for the 400 

million native speakers of English worldwide, but also for the non-native speakers 

(almost twice this number) who use English documentation, and the translators who 

render it into different languages (Hargis 2000). Esselink (2000) opines that 

readability is the most important documentation quality attribute for non-native 

speakers, while Fry (2006) states that readability influences other quality attributes 

such as comprehension, retention, reading speed, reading persistence and reading 

enjoyment (Fry 2006). As well as being a significant quality attribute for native and 

non-native speakers of a particular source language, several researchers believe that 

readability is also related to translatability (Means and Godden 1996, Reuther 1998, 

Barthe et al. 1999, Hargis 2000, Bernth and Gdaniec 2001).   

 

 Human translatability: I examine human translatability (abbreviated, in this study, as 

HTran) because researchers such as John Kohl (1999, 2008a) highlight its importance 

as a quality attribute of global documentation. HTran is an even more under-

                                                           
34 I distinguish between human readability and machine readability in this study, as they are two distinct quality 
attributes (Berman 2010). 
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researched attribute than machine translatability (MTran), with no substantial body of 

research and literature associated with it. Another reason for examining HTran, rather 

than MTran, is the risk that placing the entire focus of the translatability evaluation on 

a single MT system presented the possibility of the study becoming obsolete should 

that particular MT system have been discontinued during the course of this research. 

Albrecht and Hwa (2008), for example, believe that this threat is a valid concern for 

researchers. In addition, MTran only refers to how suitable a text is for processing by 

MT systems, and some of the rules that aim to make documentation more amenable to 

the processing requirements of a specific MT system can contradict the guidelines that 

aim to improve the quality of documentation for human readers. For example, 

although long sentences are usually detrimental to the quality of MT output, human 

readers might not always prefer very short sentences over longer, more descriptive 

ones).  

 

The next section describes the first documentation quality attribute examined in this research: 

usability. 
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2.3 Usability  
 

 

The term usability was first used in the computer industry in the early 1980’s when global 

enterprises such as IBM and Apple made concentrated efforts to make their products 

accessible to all users, and not just specialists with technical expertise (Schoeffel 2003). 

Usability is now recognised as an essential quality attribute of products, systems and 

documents (Schoeffel 2003), with several specialised organisations offering usability 

consultancy services and an estimated 10,000 usability professionals employed worldwide 

(Nielsen 2005c). Usability has also emerged as an academic discipline, with universities 

offering dedicated courses on usability and human-computer interaction (Human Factors 

2009). In addition, professional associations such as the Usability Professionals’ Association 

(UPA) host usability conferences, publish usability papers, and promote industry standards 

and guidelines. Recognised authorities in the field of usability include: 

 Jacob Nielsen (co-founder of the Nielsen Norman Group) 

 Don Norman (co-founder of the Nielsen Norman Group) 

 Bruce Tognazzin (co-founder of the Nielsen Norman Group) 

 Jared Spool (founder of User Interface Engineering) 

 Nick Finck (creator one of the first design and usability oriented online magazines, 

Digital Web Magazine) 

 Janice Redish (founder of the Document Design Centre at the American Institutes for 

Research in 1979) 

 

I adopt the International Organisation for Standardisation (ISO) (1998) definition for usability 

in this research, which defines it as: “the extent to which a product can be used by specified 

users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified 

context of use.” I selected this definition because every ISO standard and definition is 

developed by a panel of experts within a technical committee and, therefore, is a reasonably 

dependable source (International Organisation for Standardisation 2014). Although the 

wording of the ISO definition of usability refers to products, researchers agree that 

effectiveness, efficiency and satisfaction are also key elements of document usability (Frøkjær 

et al. 2000; Nielsen 2003b; Sauro and Kindlund 2005; Nielsen 2006, Rubin and Chisnell 

2008, Bevan 2009, Doherty et al. 2009).  
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Effectiveness is the accuracy and completeness with which users achieve specified goals 

(International Organisation for Standardisation (ISO) 1998; Frøkjær et al. 2000, Rubin and 

Chisnell 2008, Bevan 2009), and its primary indicators are task completion rates35 and error 

rates (Frøkjær et al. 2000, Sauro and Kindlund 2005). Efficiency refers to the resources 

expended by users in relation to the accuracy and completeness with which they achieve goals 

(International Organisation for Standardisation (ISO) 1998; Frøkjær et al. 2000) and its 

primary indicator is task completion time (Frøkjær et al. 2000; Sauro and Kindlund 2005, 

Rubin and Chisnell 2008, Bevan 2009). Satisfaction is a gauge of users’ attitudes, 

perceptions, feelings, and opinions toward a product (or document), and their comfort in using 

it (Lindgaard 1994, International Organisation for Standardisation (ISO) 1998; Frøkjær et al. 

2000, Rubin and Chisnell 2008). The primary indicator of satisfaction is the mean satisfaction 

rating of product users (Sauro and Kindlund 2005). Nielsen (2001a) and Rubin and Chisnell 

(2008) agree with using task completion rates, error rates, task completion times and user 

satisfaction as the basic measures of effectiveness, efficiency and satisfaction.  

 

Researchers advocate several methods of capturing usability data including:  

 Usability tests (both informal usability tests36 (Jeffries et al. 1991, Nielsen and Levy 

1994, Kohavi et al. 2007, Nielsen 2007) and controlled experiments) 

 Heuristic evaluation (Keirnan et al. 2002, Nielsen 2005d, The Usability Body of 

Knowledge 2010) 

 Cognitive walk-through (Nielsen and Levy 1994) 

 Fast iteration (Nielsen and Levy 1994) 

 Think-aloud protocol (Jeffries et al. 1991, (Nielsen 2005b, Doherty et al. 2009, The 

Usability Body of Knowledge 2010)  

 System Usability Scale (SUS) (Sauro and Kindlund 2005, Bangor et al. 2009). 

 

In this study, I use controlled experiments (see section 3.3.5, Controlled Experiment) to 

evaluate usability because they employ a recognised empirical research methodology under 

meticulous conditions (Jeffries et al. 1991, Kohavi et al. 2007). Usability testing under 

controlled conditions reveals more issues by user observation (Bailey et al. 1992, Karat et al. 

1992, Desurvive and Jeffries 1992, Jeffries et al. 2001), and generates more reliable data than 

                                                           
35 Frøkjær et al. (2000) also refer to task completion rates as quality of solution. 
36 I refer to usability tests that involve user observation, but do not employ the strict control associated with 
controlled experiments, as informal usability tests.  
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more limited techniques such as heuristic evaluation (The Usability Body of Knowledge 

2010) and System Usability Scale (SUS) (Bangor et al. (2009). Despite sometimes criticised 

for being expensive37, cumbersome, and only providing a gloss after market release 

(Lindgaard 1994), observing small numbers of live users attempt to complete scenario-based 

tasks in a controlled environment is a method advocated by respected usability researchers 

such as Jacob Nielsen (Nielsen 2001a, Nielsen 2007). This evaluation method is also used in 

real-world projects by multinational corporations such as Oracle (Sauro and Kindlund 2005). 

Given the purported benefits of testing usability with users under controlled conditions, I used 

controlled experiments to evaluate usability of the online UA documentation in this study38.  

 

The two main types of personnel involved in usability tests are the test facilitator and the 

participants. Researchers suggest including varying numbers of participants in usability tests, 

as shown in Table 4, Recommended Minimum Number of Usability Test Participants. 

Participants should be representative of typical users of the product, system or document, and 

be familiar with what is being testing without having experience using the specific item itself 

(Gomoll and Nicol 1990, Szafron and Schaeffer 1994, Dilts 2001, Keirnan et al. 2002, 

Faulkner 2003, Nielsen 2003a, Turner et al. 2006a). They should be randomly chosen from 

the relevant population to ensure that the usability test has a true experimental design (Rubin 

and Chisnell 2008). Controlled experiments use independent group methodology, with 

different groups of participants testing two or more versions of a product, system or document 

(Rubin and Chisnell 2008). This prevents the issue of learning transfer, where participants’ 

prior knowledge from testing the original product helps them to complete tasks in subsequent 

testing sessions. Facilitators, on the other hand, are responsible for preparing test materials, 

making arrangements with participants, and observing and recording the behaviour of 

participants. They should be objective39 and never help participants to complete tasks (unless 

otherwise stated) as this can seriously distort test results (Gomoll and Nicol 1990,  Jacobsen 

1998, Hertzum and Johnson 2001, Rubin and Chisnell 2008). 

 

                                                           
37  Usability testing can cost four times as much as other qualitative methods (Nielsen 2001a). 
38 In addition, I uncovered some fundamental elements of usability experiments during the course of an M.A. 
thesis that I submitted to the University of Limerick in 2009, including the level of assistance that facilitators 
should give and how to set successful completion criteria for tasks. 
39 Hertzum and Johnson (2001) refer to variance in results due to the subjectivity of a test facilitator as the 
“evaluator effect.”  
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Table 4: Recommended Minimum Number of Usability Test Participants 
Minimum 
Number of 
Participants 

Advocated By Rationale  

>1 Nielsen (2000a) Spurious behaviour from a single user can distort the 
overall usability results from the test (Nielsen 2000a). 

2 – 3 Dumas and Redish 
(1999) 

Usability tests with two or three participants avoid 
generating results distorted by idiosyncratic behaviour 
from a smaller number of participants (Dumas and Redish 
1999) 

3 Nielsen and Molich 
(1990), Nielsen and 
Landauer (1993)  

Usability tests with three participants reveal between 50% 
(Nielsen and Molich 1990) and 70% (Nielsen and 
Landauer 1993) of the usability problems of a product or 
system. 

3 – 5 Dumas and Redish 
(1999), Woolrych and 
Cockton (2001), 
Faulkner 2003). 

Usability tests with three to five participants are sufficient 
to make meaningful conclusions about a product. 
Meaningful results when the variance for individual 
participants is low, and that more users need to be tested 
where participant variability is high (Woolrych and 
Cockton 2001, Faulkner 2003).  

4 – 5 Nielsen and Landauer 
(1993), Rubin and 
Chisnell (2008) 

80% of problems are detected in usability tests with 
between four and five participants (Nielsen and Landauer 
1993). Four to five participants are adequate for testing 
purposes when a researcher is simply attempting to expose 
as many usability problems as possible in the shortest 
amount of time (Rubin and Chisnell 2008). 

5 Virzi (1992), Nielsen 
(1993), Lewis (1994), 
Nielsen (2000a), 
Faulker (2003)    

Groups of five participants reveal anything from 55% to 
99% of usability problems (Virzi 1992, Nielsen 1993, 
Faulker 2003) and adding more than 5 participants to the 
same test reveals little or no additional information about 
the usability of the item being examined (Virzi 1992, 
Nielsen and Landauer 1993, Lewis 1994, Nielsen 2000a).      

>5 Spool and Schroeder 
(2001), Nielsen (2006) 

Usability tests that include five (or fewer) participants 
reveal just 35% of usability issues. More than five 
usability test participants may be required because of the 
significant differences in performance between different 
users (Nielsen 2006). 

10 - 20 Faulker (2003) Increasing the number of usability test participants to 10 or 
20 reveals a minimum percentage of 80% to 95% usability 
issues respectively (Faulker 2003). 

20 Nielsen (2006) Usability tests with 20 users are suitable for quantitative 
studies requiring a confidence interval of 90%, although it 
can be expensive and challenging to procure this number 
of participants (Nielsen 2006). 

 

 

In a usability test, participants attempt a set number of pre-defined tasks (Blandford et al. 

2008), and the number and composition of these tasks is crucial (Brys and Vanderbauwhede 

2006). Usability evaluation tasks, for example, should be designed as scenarios, rather than 

artificial tasks, to enhance their realism for participants (Hackos and Redish 1998, Purchase 

and Worrill 2002, Rubin and Chisnell 2008). Researchers advocate that scenarios should be 

substantial, realistic, sequenced in order, and matched to participants’ experience (Lindegaard 

1994, Dumas and Redish 1999). When evaluating the quality of documentation, tasks should 
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be program-based rather than help-based, as research shows that it is better to evaluate UA in 

the context of performing tasks by referencing the documentation, rather than simply reading 

the documentation in isolation (Purchase and Worrill 2002). Task analysis is a useful 

approach to understanding how users complete tasks in a real-world environment (Boiarsky 

and Dobberstein 1998, Hackos and Redish 1998), and helps determine appropriate task 

criteria such as complexity, goals, and time conditions (Attfield et al. 2003). Complex tasks, 

for example, can be broken down into a set of functions and goals called subtasks (Lindegaard 

1994, Dumas and Redish 1999). Another important component of usability tests is the 

identification and classification of errors during task attempts (Zapf et al. 1992, Hyland and 

Vrazalic 2002, Albers 2010), as error rates are one of the indicators of effectiveness (Frøkjær 

et al. 2000; Sauro and Kindlund 2005). It is also important to specify the successful 

completion criteria (SCC) for each task, such as the point in the task flow that must be 

reached, or the time limit in which the task must be completed (Rubin and Chisnell 2008).  

 

In terms of collecting data during usability tests, several techniques are available such as: 

 Video recording (Gomoll and Nicol 1990)  

 Screen recording (Lindgaard 1994). 

 Manual note-taking (Lindgaard 1994, Purchase and Worrill 2002, Rubin and Chisnell 

2008) 

 Post-task surveys (Nielsen and Levy 1994, Nielsen 2001b, Purchase and Worrill 2002, 

Sauro and Kindlund 2005).    

 

Several researchers confirm that data related to successful tasks attempts, number of errors, 

time taken to complete each task, and satisfaction are appropriate to the calculation of 

usability (Nielsen and Levy 1994, International Organisation for Standardisation (ISO) 1998, 

Purchase and Worrill 2002, Bartell et al. 2006, Garcia et al. 2005, Sauro and Kindlund 2005, 

Rubin and Chisnell 2008, Bangor et al. 2009). This data can be analysed and processed to 

generate usability metrics, but researchers should be careful to avoid distorted measurements, 

biased results, and over-simplified analysis to ensure generating meaningful results from 

analysis of the data (Nielsen 2004b, Rubin and Chisnell 2008).  

 

The next section describes the second documentation quality attribute examined: readability. 
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2.4 Readability  
 

 

Readability is a measure of how easy or difficult a text is to read in terms of the complexity 

and ambiguity of its vocabulary (Means and Godden 1996). Recognised authorities in the 

field of readability include: 

 Rudolf Flesch (who created the Flesch Reading Ease test and was co-creator of the 

Flesch-Kincaid readability test in 1975) 

 George Klare (a researcher best known for his research on assessing the grade level of 

texts for different readers) 

 Edgar Dale (co-creator of the Dale and Chall Original Formula in 1948) 

 Jeanne Chall (co-creator, along with Edgar Dale, of the Dale and Chall Original 

Formula in 1948) 

 Robert Gunning (creator of the Fog Index readability formula in 1952) 

  

 

While early studies did not necessarily equate readability with reader understanding (by Klare 

1963, Harkins and Plung 1982,  Hargis 2000, DuBay 2004), more recent research often 

considers readability as synonymous with comprehensibility (Crystal 1992, Means and 

Godden 1996, Hargis 2000). Fry (2006) states that readability influences other quality 

attributes such as comprehension, retention, reading speed, reading persistence, and reading 

enjoyment. As well as being a significant quality attribute for native and non-native speakers 

of a source language, readability may also be related to translatability (Means and Godden 

1996, Reuther 1998, Barthe et al. 1999, Hargis 2000, Bernth and Gdaniec 2001). Although 

Reuther (1998) believes that readability rules are a subset of translatability rules, Bernth and 

Gdaniec (2001) found that improving the translatability of a text actually reduced its 

readability. Readability is often confused with legibility, although the latter is concerned with 

typeface and document layout rather than comprehension and reading speed (Hargis 2000, 

DuBay 2004). Other elements of readability include reading speed (Harkins and Plung 1982, 

DuBay 2004), reader interest (DuBay 2004) and reader perseverance (Harkins and Plung 

1982).  
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To gain a consistent understanding of readability, I adopt the Dale and Chall definition which 

describes readability as: 

 

“The sum total (including all the interactions) of all those elements within a given piece of 

printed material that affect the success a group of readers have with it. The success is the 

extent to which they understand it, read it at an optimum speed, and find it interesting.”  

                                                                                               (Dale and Chall 1949, p.5)  

 

 

Although originally conceived over 60 years ago, this definition is one of the founding 

characterisations of readability developed by two of the recognised authorities in the field of 

readability. The definition also encompasses three dimensions of readability frequently cited 

in subsequent definitions: comprehension, reading speed, and reader interest. Although the 

Dale and Chall (1949) definition was constructed prior to the proliferation of digital content 

and specifically refers to printed material, I extend their definition to encompass both printed 

and electronic text in this study. 

 

 In terms of evaluating readability, I categorise the main approaches as follows: 

 

 Readability estimation: Readability estimation simply involves asking professional 

authors to judge how readable a text is (Klare 1974).  

 

 Text analysis: Text analysis involves counting a number of pre-defined language 

elements (such as polysyllabic words or excessively long sentences) in a text, and 

using this data to infer how readable the text is. Readability formulas give a measure 

of how difficult a piece of text is to read based on a score40 derived from data such as 

sentence length and word complexity (Klare 1974, Redish and Selzer 1985, Redish 

2000, DuBay 2004, O’Brien 2006). Although originally developed to assess whether 

school textbooks were appropriate for children at a particular grade level (Redish 

2000), readability formulas they have been used more recently by enterprises such as 

Acrolinx to measure the quality of technical documentation. There are now more than 

                                                           
40 The Flesch Reading Ease score, for example, is based on a 100-point scale from which a higher score indicates 
higher readability, while the Flesch-Kindcaid Grade Level score indicates the U.S. grade-level at which the text 
is written (Berg et al. 2001, Brumberger 2003b, Batova 2010). 
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30 mains types of readability formulas (Klare 2000), with several hundred variations41 

derived from these core formulas (Redish and Selzer 1985, Hargis 2000).  

 
 Reader testing: Reader testing involves observing reader behaviour, collecting metrics 

such as reading speed, reader attitudes, reader retention rates, reader comprehension 

levels, and using these metrics to infer the readability of the text being examined 

(Klare 1974, Klare 1977 (in Harkins and Plung 1982), Davison and Kantor 1982, 

Redish and Selzer 1985, Chall 1988, Bernth 1997, Hargis 2000, Cadwell 2008a, 

Coleman et al. 2010). Although more expensive to implement than techniques such as 

readability formulas, reader testing is ranked as one of the most desirable readability 

evaluation options, as it involves actual readers and, unlike readability estimation and 

text analysis, helps identify places where a document is inaccurate, incomprehensible 

or poorly organised (Redish and Selzer 1985, Schriver 1991, Redish 2000, Schriver 

2000). 

 

 

The next section examines the third quality attribute examined in this research: human 

translatability.  

 

 

                                                           
41 Some enterprises have developed their proprietary readability formulas and applications, such as IBM’s 
EPISTLE, READABLE and Critique, to evaluate the quality of their digital documentation (Hargis 2000).    
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2.5 Human Translatability  
 

 

Human translatability refers to how easy or difficult it is for a human translator to translate 

text from a source language into a given target language (Campbell and Hale 1999, Wilss 

2001, Cadwell 2008a), based on its grammatical quality (Kumhyr et al. 1994, Bernth 1997, 

Akis and Sisson 2010). Recognised authorities in the field of translatability include: 

 Teruko Mitamura (faculty member of the Language Technologies Institute in Carnegie 

Mellon University, involved in controlled language and MT projects including KANT: 

Knowledge-based Machine Translation) 

 John Kohl (charter member of the Association for Machine Translation in the 

Americas, SAS Institute linguistic engineer specialising in  global English, author of 

The Global English Style Guide)  

 Sharon O’Brien (faculty member of the School of Applied Language and Intercultural 

Studies in Dublin City University, author of several publications on the areas of 

controlled language, machine translation, post-editing and localisation) 

 Arendse Bernth (a researcher best known for her publications on natural language, 

documentation quality and MTranslatability) 

 Jeffrey Allen (a researcher known for his early contributions on the concept of author 

memory) 

 

Clear and unambiguous language makes it easier for translators to render a text into different 

languages (Akis and Sisson 2010). Translatability is also affected by the linguistic (Catford 

1965, Ping 1999), intralingual (Ebel 1969, Nida 1984, Newmark 1988, Wilss 2001, Allen 

2002, Collins 2003, MacGuffie and Bjarnestam 2004, Aiwei 2005, Aidewuni 2008) and 

socio-cultural (Bassnett-McGuire 1980, Aiwe 2004, MacGuffie and Bjarnestam 2004) 

challenges of attempting to transfer the semantic meaning conveyed in a source text to that of 

a completely different target language. In addition, the competence of the translator has an 

impact on translatability (Campbell and Hale 1999, Avval 2011). Given the challenges 

involved in accurately translating text from one language into another, Kitamura (1999) and 

Aiwei (2005) believe that this makes it more appropriate to refer to the untranslatability of a 

text. Gdaniec (1994), Bernth and Gdaniec (2001) and Underwood and Jongejan (2001) refer 

to parameters that negatively impact on the translatability of a text as translatability 
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indicators, while O’Brien (2005, 2006) gives them the more specific label of negative 

translatability indicators (NTIs).  

 

Although Means and Godden (1996), Hargis (2000), Reuther (2003) and Cadwell (2008a) 

advocate a relationship between readability and translatability, Bernth and Gdaniec (2001) 

dispute this claim. Hargis (2000) also believes these two quality attributes are distinct entities, 

but states that testing the translatability of a text requires an assessment of its readability. 

Kumhyr et al. (1994) assert that documentation produced under proven translatability 

guidelines is easier and less time-consuming to translate. Haller and Schutz (2001) also claim 

that the way that technical documentation is written has a significant impact on its readability 

and translatability, but they do not conduct any experiments to substantiate this assertion. Iser 

(1996), on the other hand, maintains that translatability aims primarily to improve 

comprehension. 

 

After extensive desk research, I could not identify any standard technique of evaluating the 

HTran of a text (Sichel 2009), most likely because the majority of measures of translatability 

are necessarily subjective (Gdaniec 1994). Despite the lack of a universally recognised 

approach to measuring translatability, an examination of existing literature reveals three broad 

approaches to translatability, which I refer to as:  

 Source text analysis (STA) 

 Human translatability estimation (HTE) 

 Translatability inference (TIN)  

 

Source text analysis involves evaluating the translatability of a source language text by 

counting the number of problematic segments (that could cause difficulties to a human 

translator) in that text. Examples of problematic segments, referred to as negative 

translatability indicators (NTIs) by O’Brien (2006), include polysyllabic words, complex 

noun phrases and lengthy sentences. A quantitative measure for translatability can be derived 

by analysing data such as number of NTIs in a formula called a translatability index (TI) 

(Campbell and Hale 1999, Bernth and McCord 2000, Underwood and Jongejan 2001, 

O’Brien 2006). The TI, then, represents the complexity of a given text, its suitability for 

translation processing, and the time and cost necessary to translate it by generating a 

numerical score for its translatability (Gdaniec 1994, Kumhyr et al. 1994, Bernth and Gdaniec 

2001, Underwood and Jongejan 2001, O’Brien 2005). Unfortunately, all existing TIs such as 
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the Logos TI (Gdaniec 1994), the Translation Confidence Index (TCI) (Bernth 1999a, Bernth 

1999b, Bernth and McCord 2000), the PaTrans TI (Underwood and Jongejan 2001), and the 

Confidence Index (O’Brien 2006), only generate MTran scores that indicate how amenable a 

text is to processing by a particular MT system, rather than how easy or difficult it is for a 

human translator to render into a different language. In fact, the only systematic attempt to 

identify HTran issues in a source text that I could find in during my literature review was 

John Kohl’s Syntactic Cues Strategy (SCS) (Kohl 1999).  SCS involves following a 10 step 

approach to edit problematic linguistic features of a text to improve its HTran (Kohl 1999, 

O’Brien 2006).  

 

Human translatability estimation (HTE) involves asking professional translators to judge how 

easy or difficult it would be to translate a text into another given language. Fiederer and 

O’Brien (2009) caution, however, that although language professionals may yield valuable 

insight into the translatability of a text, the use of human judgement can lead to issues such as 

subjectivity, time, and cost. HTE is similar to the readability estimation technique described 

in the previous section, albeit that it measures HTran rather than readability. 

 

The third approach to translatability evaluation is what I refer to as translatability inference 

(TIN), where the translatability of a source text is inferred from the quality of a translated 

version42 of that text. Unlike TSA and HTE, TIN involves translating a source text using 

human translators, evaluating the quality of the translated text with native speakers of the 

target language (Birch et al. 2010) and inferring, from that quality rating, how translatable the 

original source text was. The technique can be expanded to assess what impact the application 

of guidelines has on the HTran of documentation. Say, for example, that an enterprise 

produces two versions of an online help topic in English: the original version and a version 

that was rewritten to conform to the rules of a style guide or CL. If that enterprise wants to 

find out which version of the English text is easier to translate they could apply a set of 

GCDGs to a set of documentation to create an edited version, translate both versions into a 

given target language using human translators, evaluate the quality of both translated 

versions, and infer, from the quality ratings, which source language version was more 

amenable to human translation.  

 

                                                           
42 Brown (2010) believes that quality of translation is directly related to content creation. 
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One of the main challenges when implementing TIN is generating reliable quality ratings for 

the translated versions of the source documentation. Albrecht and Hwa (2008) call for the 

development of an unbiased metric to assess translation quality but Perrino (2009) dismisses 

this notion, arguing that translation quality is too subjective. Underwood and Jongejan (2001), 

Albrecht and Hwa (2008), Perrino (2009), and Gladkoff (2010) believe that language quality 

is multi-dimensional (see Figure 4, The Dimensions of Language Quality).  

 

 

 
Figure 4: The Dimensions of Language Quality  

(Gladkoff 2010 http://82.165.192.89/initial/index.php?id=212) 
 

 

Indeed, background reading reveals a diverse range of characteristics of translation quality 

including accuracy (Argos 2002, Fiederer and O’Brien 2009), consistency (Argos 2002), 

customer satisfaction (Arevalillo 2010), grammar (Argos 2002, Gladkoff 2010), intelligibility 

(Fiederer and O’Brien 2009), style (Argos 2002, Fiederer and O’Brien 2009), and adherence 

to requirements and expectations (Allen (2002, Durban and Melby 2008). Several techniques 

can be employed to capture data related to these translation quality charateristics, including: 

 

 Human evaluation: Involves asking a group of professional translators or bilingual 

subject matter experts to rate the quality of a translated text using declarative or 

procedural rating systems (Roturier 2006, Kohl 2008a, Fiederer and O’Brien 2009) 

 

 Linguistic analysis: Involves checking a translated text for pre-defined linguistic 

errors, and using taxonomy of errors to determine how critical each error is to the 

http://82.165.192.89/initial/index.php?id=212
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overall quality of the text (Akis et al. 2003, Akis and Sisson 2010). Readability scores 

can also be used to evaluate a translated text in terms of its complexity and ambiguity 

(Bernth and Gdaniec (2001). 

 
 Translation confidence score: Involves gauging how close a translated text is to a pre-

defined “gold standard” translation (Albrecht and Hwa 2008, Roturier 2009, Fiederer 

and O’Brien 2009, Joscelyne 2009b, Birch et al. 2010). Although the majority of 

translation confidence scores such as BLEU (Bilingual Evaluation Understudy) and 

METEOR reflect the quality of machine-translated material, it is conceivable that the 

scores could be adapted to evaluate the quality of human-translated content. 

 
 QA models: Involves assessing the quality of translated content by checking it against 

a set of pre-defined parameters in QA models such the LISA QA Model (Lommel 

2003, Arenas 2008).  

 
 Industry standards: Industry standards such as ASTM F 2575 (the American Society 

for Testing and Materials (ASTM)), CEN 15038/BTTF 138 (European Quality 

Standard for Translation Services), DIN 2345, EN 15038, ISO 9001, SAE 2450 and 

TQM specify the quality of translated content (Lommel 2003, Zhang 2007, Durban 

and Melby 2008, European Commission Directorate-General for Translation 2009, 

Heaton 2008, Monahan 2009, Thicke 2009, Arevalillo 2010, SAE International 2011). 

Despite this variety of standards, Gladkoff (2010) still believes there is a lack of 

defined and reliable quality standards for translated documentation. 

 

 

Despite the dearth of empirical investigation into translatability, I did identify 11 studies that 

utilise a variety of STA, HTE and TIN techniques to evaluate translatability. Table 5, 

Translatability Experiments, lists these experiments along with the researchers involved, size 

of the data set examined, source of the guidelines applied, type of translation method 

employed, and language pair involved. 
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Table 5: Translatability Experiments 
Researcher(s)  Evaluation 

Technique 
Data Set Source of 

Guidelines  
Translation 

Method 
Language 

Pair 
Fiederer-
O’Brien 
(2009) 

TIN Unspecified 
software user 
manual (30 
sentences) 

A bespoke 
machine 
translatability CL 
rule set 

Unspecified 
MT system 

English to 
German 

Kohl (2008) TIN SAS Institute 
user assistance 
material  

Global English 
Style Guide 
guidelines 

SYSTRAN 
MT system 

Unspecified 
language 
pair 

Roturier 
(2006) 

TIN Symantec user 
assistance 
material  

A bespoke 
machine 
translatability CL 
rule set 

Unspecified 
MT system 

Unspecified 
language 
pair 

O’Brien 
(2006) 

TIN Unspecified 
software user 
manual 

A bespoke 
machine 
translatability CL 
rule set 

IBM 
WebSphere™ 
MT system 

English to 
German   

Akis et al. 
(2003) 

HTE and TIN Sun 
Microsystems 
technical 
documentation 
(10 pages)  

SunProof CL rule 
set  

Human 
translators 
and an 
unspecified 
third party 
MT system  

English to 
German, 
Spanish, 
Japanese, 
and 
Chinese 

Godden 
(2002) 

TIN  General 
Motors 
documentation  

Controlled 
Automotive 
Service Language 
(CASL) CL rule 
set 

Unspecified 
MT system 

English to 
French 

Underwood 
and Jongejan 
(2001) 

STA (using a 
bespoke 
translatability 
index (TI)) 

Unspecified 
technical 
documentation 

N/A Unspecified 
MT system 

Unspecified 
language 
pair 

Bernth and 
Gdaniec 
(2001) 

STA/ TIN 
(using the 
Translation 
Confidence 
Index (TCI)) 

IBM technical 
documentation  

A bespoke 
machine 
translatability CL 
rule set 

Unspecified 
MT system 

English to 
German, 
German to 
English 

McCord and 
Bernth (1998) 

TIN Unspecified  
documentation 

EasyEnglish 
Analyzer CL rule 
set (EasyEnglish 
Analyzer CL 
checker) 

Logic-based 
Machine 
Translation 
(LMT) MT 
system 

Unspecified 
language 
pair 

Spyridakis et 
al. (1997) 

TIN Unspecified 
documentation 

Simplified 
English (SE) CL 
rule set  

Human 
translators 

Unspecified 
language 
pair 

Gdaniec 
(1994) 

STA (using 
the Logos 
Translatability 
Index (LTI)) 

Unspecified  
technical 
documentation   

N/A LOGOS MT 
system 

Unspecified 
language 
pair 

 

 

Gdaniec (1994), Bernth and Gdaniec (2001) and Underwood and Jongejan (2001), for 

example, all used the STA technique to assess MTran by calculating the percentage of NTIs 
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in a text and creating a TI to generate an overall translatability score from these percentage 

values. Although the TIs created for these experiments measure MTran only, it is conceivable 

that a similar type of index could be constructed to evaluate HTran also (Underwood and 

Jongejan 2001). The only significant implementation of HTE that I could find in existing 

research is the translatability experiment conducted by Akis et al. (2003). In this experiment, 

the researchers asked editors from the Sun Microsystems Information Products Group to 

judge how translatable two versions of technical documentation were: the original version of 

the documentation and a version that was edited to conform to the rules of the SunProof 

controlled language. The human evaluators rated the latter as the more translatable of the two 

versions, stating that sentence structure was more consistent, ambiguity was reduced and 

readability was enhanced (Akis et al. 2003). 

 

TIN is the most frequently used technique in the 11 previous translatability experiments that I 

examined, being implemented in the Spyridakis et al. (1997), McCord and Bernth (1998), 

Bernth and Gdaniec (2001), Godden (2002), Akis et al. (2003), O’Brien (2006), Roturier 

(2006), Kohl (2008), and Fiederer-O’Brien (2009) experiments. Again, the majority of the 

experiments that employ TIN measure MTran, with only the Spyridakis et al. (1997) 

experiment evaluating HTran. Although it is probable that enterprises have conducted many 

other internal translatability tests in addition to the 11 experiments that I inspected in this 

study43, unfortunately I was not able to access the results of any such tests in the public 

domain.  

 

Because there is currently no universally-recognised technique of assessing translatability, I 

use a triangulation of STA, HTE and TIN to evaluate translatability in this research. These 

evaluation techniques, along with all the other key components of the research methodology 

employed in this study, are discussed in Chapter 3, Methodology. The next subsection 

summarises the main points of the literature review presented in this chapter.  

 

 
                                                           
43 Examples of enterprises that have conducted internal translatability testing include Ford in 1990 (Roturier 
2006, Rychtyckyj 2006), Perkins Engines in 1993 (Pym 1993), Caterpillar in 1996 (Hayes et al. 1996, Kamprath 
et al. 1998, Roturier 2006), Siemens in 1996 (Schachtl 1996, Roturier 2006), IBM in 1997 (Bernth 1997), Xerox 
in 1999 (Adams et al. 1999, Roturier 2006), Diebold Inc. in 2000 (Moore 2000, General Motors in 2001 
(Godden 2002), Sun Microsystems in 2003 (Akis et al. 2003), Symantec in 2006 (Kohl 2008a, Roturier 2006), 
Ford in 2006 (Rychtyckyj 2006, Roturier 2006), Microsoft in 2007 (Aikawa 2007), Konica Minolta in 2008 
(Pabst and Siegel 2009) and SAS Institute in 2008 (Kohl 2008a). 
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2.6 Literature Review Summary  
 

 

This chapter details the exploration into the issues relevant to this study.  

 

The first two sections inspect global content development and examining the concept of 

addressing the quality issues upstream in the global content development value chain, 

respectively. This examination includes an analysis of the different types of guidelines that 

are applied to improve the quality of global documentation.   

 

The three following sections examine three characteristics of documentation quality of 

relevance to a global audience: usability, readability and translatability.In these sections, the 

main researchers of relevance are identified and the existing techniques available to examine 

them are scrutinised.  

 

The research methodology employed in this study is discussed next in Chapter 3, 

Methodology. 
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Chapter 3 Methodology 
 

 

This chapter describes the following components of the methodology employed in this 

research: 

 Research question and hypothesis 

 Research design and methodological approach 

 Research methods 

 Sampling design 

 Data collection 

 Data enumeration 

 Data analysis 

 Ethical considerations 

 

Before describing each individual component of the research methodology, it is worth 

summarising the chronological order in which the research was conducted. First, I conducted 

the literature review and discovered thousands of guidelines advocated by researchers and 

practitioners in academic publications and industry resources. From this vast stockpile of 

guidelines, I selected seven relevant compilations to inspect in this study, consisting of a total 

of 1,001 guidelines. I conducted a systematic analysis of these guidelines, discarding any 

irrelevant or duplicate guidelines, to create a subgroup of 236 unique and relevant guidelines.  

 

I listed all 236 guidelines in this subgroup on an online questionnaire which I distributed to 

professional global authors, asking them to rate each guideline on a scale of 1 to 5 (with 

higher values on the scale indicating more positive attitudes), according to how useful they 

considered them to be to the development of usable, readable and translatable online UA 

documentation. In total, 24 authors agreed to rate all 236 guidelines, and based on their 

responses, I was able to calculate the mean rating assigned to each guideline. I created a 

subset of guidelines by extracting the 127 guidelines that were assigned a mean rating of 4.0 

or higher by questionnaire respondents. I constructed a bespoke compilation of guidelines 

called the GCDGs Framework by transferring these 127 guidelines to a Microsoft Excel™ 

spreadsheet, organising them according to a classification system derived from the literature 
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review, assigning the ratings from the questionnaire, and adding additional useful metadata 

such as examples of guideline transgressions.  

 

Next, I procured sets of online UA material from three software vendors for testing. I 

constructed an original data set by extracting portions of material from the online help 

systems of three software applications and copying them into four separate Microsoft Word™ 

documents (consisting of a total of approximately 12,000 words). I tested the feasibility of 

using any of 18 third-party language checking applications to implement the guidelines in this 

study, but found them all unsuitable for the purposes of this research. 

 

 To overcome this challenge, I developed a bespoke pre-translation QA system called the 

Localisation Knowledge Repository (LKR) specifically for this research, in order to 

implement the guidelines. Unfortunately, it was not possible to develop the LKR system to a 

level of sophistication sufficient for the guidelines implementation task so eventually the 

guidelines were implemented using a combination of Microsoft Word™ and the GCDGs 

Framework. The result of the guidelines implementation was an edited version of the original 

data set, encompassing the four rewritten UA documents (which consisted of a total of 

approximately 12,000 words). 

 

Finally, I evaluated the usability, readability and translatability of both data sets, and 

compared the findings to establish what impact the guidelines had on the quality of the UA 

material. The results of the quality evaluation showed that while the usability and 

translatability of the global online UA documentation increased as a result of the guidelines 

application, the readability of the material decreased. A secondary question arising from this 

investigation is how to apply GCDGs to optimize the quality of global online UA 

documentation. The secondary purpose of the research, then, was to explore alternative 

approaches to implementing GCDGs including third-party language checking applications 

and the bespoke system developed for this research.  

 

The opening section in this chapter reiterates the research question and hypothesis originally 

outlined in Chapter 1, Introduction.  
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3.1 Research Question and Hypothesis 
 

 

The research problem identified in this study was a lack of empirical evidence to support the 

claim that the application of GCDGs improves the quality of documentation. The specific 

research question that I investigated to address this problem was: “what impact does the 

application of a framework of global content development guidelines have on the usability, 

readability and translatability of online UA documentation?”  

 

Research often involves an investigation into the relationship between two or more variables 

(Gray 2014), and a hypothesis is a “tentative answer to a research problem expressed in the 

form of a clearly stated relationship between the independent and dependent variables” 

(Frankfort-Nachmias and Nachmias 1996, p.62). The hypothesis that I derived from this 

research question was: “the application of a framework of global content development 

guidelines has no impact on the usability, readability and translatability of global online UA 

documentation.” Although I expected that the application of GCDGs would have a positive 

impact on the quality of the online UA material in this study, researchers such as Popper 

(1968) caution no theory can ever be proven simply by multiple observations, and that only 

just one instance that refutes a theory would demonstrate it as false. For this reason, I aimed to 

refute the hypothesis that GCDGs have no impact on documentation quality rather than 

attempting to prove a hypothesis that suggests a specific impact that GCDGs might have in 

every instance in which they are implemented.    

 

The hypothesis meets required criteria of being testable (we can detect the effect of the 

guidelines by evaluating the quality of an original data set and an edited version created by 

applying the guidelines), falsifiable (we can prove that the hypothesis is false by showing that 

the guidelines do make an impact) and realistic (realistic for authors to apply guidelines in a 

real-world situation (Frankfort-Nachmias and Nachmias 2007). Gray (2014) suggests that a 

research hypothesis should be a testable proposition about the relationship between two or 

more variables. The dependent variable in this hypothesis was the quality of global online UA 

documentation, and the independent variable was the application of the GCDGs Framework44. 

                                                           
44 It is worth noting that the GCDGs Framework although the framework was referred to as the single 
independent variable in this research, the framework consisted of 127 guidelines, which could be construed as 
representing 127 variables. 
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Therefore, I aimed to disprove the research hypothesis by showing that the application of the 

independent variable had an impact on the dependent variable.  

 

The research design and methodological approach used to obtain and analyse the research 

data are described in the next section.  
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3.2 Research Design and Methodological Approach 
 

 

A research design is the blueprint that guides this type of systematic research, including 

identifying the broad research area, selecting a topic, formulating the research objectives, 

deciding on the approach, formulating a plan, collecting info, analysing data, and presenting 

findings (Alasuutari et al. 2008, Gray 2014). Robust research designs enable comparison, 

manipulation, control and generalisation, and can adopt a quantitative, qualitative, or mixed-

method approach (Frankfort-Nachmias and Nachmias 2007).  

 

This study adopted a mixed-method approach, combining both qualitative and quantitative 

research designs to enhance the validity, reliability and credibility of the research 

measurements (Frey et al. (1991), provide a more complete picture and detailed perspective of 

the research area (Blaxter et al. 2001, Creswell and Plano Clark 2007), and best serve the 

theoretical perspective (Creswell 2003, Alasuutari et al. 2008). In addition, Gray (2014) 

suggests that methodological triangulation helps to balance out the potential weakness of 

individual research methods. Although some researchers were initially resistant to the idea of 

mixed qualitative and quantitative research designs (Smith and Heshusius 1986), more recent 

research adopts a more pragmatic stance by ignoring the paradigmatic differences between the 

different approaches in favour of investigating research questions using as many tools as 

possible (Bryman 2008). A mixed methods approach, for example, “dwells with positivism… 

it rarely reflects a constructionist or subjectivist view of the world” (Giddings 2006, p.200). 

 

The secondary research conducted in this study consisted of a literature review to frame the 

research area, and a systematic analysis of existing guidelines to construct a GCDGs 

compilation for this study. The literature review helped to place the research in the context of 

what has already been done, allowing comparisons to be made and providing framework for 

further research (Blaxter et al. 2001). As well as desk research, four empirically-grounded 

primary research approaches were employed in this study to generate research data: survey, 

simulation, content analysis and experiment. A survey was used in this study to collect 

feedback from professional authors about their attitude toward each of the GCDGs that I 

compiled. The survey approach also formed part of the controlled experiments, with feedback 

obtained from participants via post-task questionnaires. In additional, attitude-rating surveys 
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were used in two of the translatability triangulation techniques: human translatability 

estimation and translatability inference (see section 3.3.7, Translatability Triangulation).  

 

Simulation is an increasingly important methodological approach to theory development, 

which uses computer software to model the operation of real world processes (Davis et al. 

2007). It is a useful method of forecasting what would happen with a real system or in a real 

scenario, without having to purchase an expensive system or play out an actual scenario 

(Goddard and Melville 2004). In this study, the simulation approach was implemented to 

model how GCDGs are implemented by different language checking applications.  

 

Content analysis is an empirically-grounded exploratory research approach (Krippendorff 

2004) that involves quantitative analysis of recorded human communications (Babbie 2010, 

Neuendorf 2011). Although content analysis is traditionally used to analyse information 

published in the public relations and media industries, Neuendorf (2002, 2011) confirms that 

content analysis is not limited as to the types of content being analysed or the types of 

variables being measured. I adopted variations of the approach in three of the research 

methods employed in this study: 

 Content rewrite: The UA documentation was manually inspected for instances of 

guideline transgressions.  

 Readability testing: Readability software automatically analysed the UA 

documentation for instances of lengthy sentences and complex words. Krippendorff 

(2004) confirms the role of content analysis in readability testing. 

 Translatability triangulation: In the STA component of the triangulation, the UA 

documentation was manually inspected for instances of negative human translatability 

indicators (NHTIs).  

 

The experimental approach, on the other hand, underpinned the controlled experiments 

conducted for this study. Experiments can help provide answers to questions involving causal 

inferences, and help us to estimate the effect of an already identified, potential cause on one 

or more outcomes of interest (Mark and Gamble 2009). The experiments conducted in this 

study employed the classic experimental design of A/B testing with a control group and an 

experimental group (see section 3.3.5, Controlled Experiment).  
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This section has outlined the five broad research approaches of relevance to this study: 

secondary research (or desk research), survey, simulation, content analysis, and experiment. 

The next section describes the seven individual research methods, based on these approaches, 

which were employed in this study.  
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3.3 Research Methods 
 

 

Research methodology forms an essential component of the overarching design of any 

research project (Gray 2014), and Blaxter et al. (2001) recommend that research methods 

should be matched to the skills of the researcher. Seven different research methods were 

employed in this study. Table 6, Overview of Research Design, lists the main primary 

research methods employed in this research, as well as the methodological approach, type of 

data generated, sample size (or scope), and overall objective of each method. 

 

 
Table 6: Overview of Research Design 

Research Method Methodological 
Approach 

Type of Data 
Generated 

Sample Size/ 
Scope 

Objective 

SECONDARY RESEARCH 
Systematic analysis Secondary 

research (aka 
desk research) 

Qualitative and 
quantitative  

7 GCDG 
compilations 

Identify and 
compile relevant 
GCDGs 

PRIMARY RESEARCH 
Online survey Survey Qualitative and 

quantitative 
24 
respondents  

Collect ratings 
from professional 
global authors on 
existing GCDGs 

Feasibility study Simulation Quantitative 
only 

18 language 
checking 
applications  

Identify feasible 
means of applying 
guidelines, develop 
a bespoke system   

Content rewrite Content analysis Quantitative 
only 

127 
guidelines 
applied to 
approx. 
12,000 words 

Create an edited 
version of the 
original data set by 
applying GCDGs 

Controlled 
experiment 
 

Experiment and 
survey 

Qualitative and 
quantitative 

20 volunteers 
 

Evaluate usability 
of the original and 
edited data sets 

Readability Testing Content analysis Quantitative 
only 

6 readability 
formulas  

Evaluate 
readability of the 
original and edited 
data sets 

Translatability 
triangulation  

STA Content analysis Quantitative 
only 

10 NHTIs Evaluate HTran of 
the original and 
edited data sets 

HTE Survey Qualitative 
only 

10 volunteers  Evaluate HTran of 
the original and 
edited data sets 

TIN Survey Qualitative and 
quantitative 

5 volunteers  Evaluate HTran of 
the original and 
edited data sets 
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The following seven subsections describe, in chronological order, each of the seven research 

methods that were implemented in this study. 

 

 

3.3.1 Systematic Analysis 
 

A systematic analysis of existing literature was conducted to define the scope and focus of the 

research, and gain a greater understanding about the research area and the variables being 

examined (Gray 2014). A detailed analysis into existing GCDGs was also conducted to:  

 Identify compilations of GCDGs 

 Extract, from these compilations, the GCDGs of relevance to this study 

 Develop a classification system to categorise the relevant GCDGs 

 Use this categorisation to construct a guidelines framework  

 

The procedure followed to implement the systematic analysis is described in section 4.1, 

Systematic Analysis of Existing GCDGs.  

 

 

3.3.2 Online Survey 
 

An online survey was conducted to obtain a rating from professional global authors for each 

of the relevant GCDGs extracted from existing compilations. Face-to-face surveys or 

interviews with target respondents were impractical due to the geographical dispersion of 

professional global authors, so online survey proved a useful alternative. Informal email 

conversations with several professional authors known to this researcher also revealed that 

potential respondents would be more likely to participate in an online survey that they could 

complete in their own time, rather than committing to a lengthy phone call or webinar 

meeting. Indeed, Bawden (2006) states that online surveys are one of the most common 

approaches used to conduct qualitative, information-seeking and cost-effective research.  

 

Although the goal of a survey is usually to gather data representative of a population while 

attempting to minimise alpha and beta error (Bartlett et al. 2001), the objective of this online 

survey was simply to create a smaller subset of the guidelines shortlisted for inclusion in the 
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GCDGs Framework, such that they could be implemented given the scope of this research. 

Brys and Vanderbauwhede (2006) support this approach of extracting a basic layer of 

guidelines from research, with O’Brien and Roturier (2007) arguing that researchers 

implement a small set of effective language rules, as attempting to implement numerous rules 

is too time-consuming. A secondary objective of the online survey was to gain an insight into 

which tools and resources professional global authors use on a regular basis. The process of 

how this survey was employed is described in section 4.2, GCDGs Survey.      

 

  

3.3.3 Feasibility Study 
 

The feasibility study employed the simulation approach to assess three different methods of 

implementing GCDGs: using language checking applications, using a bespoke pre-translation 

QA system developed specifically for this research, and using a word processor in 

conjunction with the GCDGs Framework (see section 5.2.3, The GCDGs Framework). 

Background reading and online searches revealed the existence of 18 software applications 

designed to either implement GCDGs dynamically during authoring, or check a text for 

GCDG transgressions after the content has been authored. Simulation was used to test the 

capabilities of each application where possible45, via a series of informal experiments using a 

test document.  

 

A bespoke pre-translation QA system called the LKR was developed specifically for this 

research. The core concept behind the system was to address the shortcomings identified in 

existing language checking applications by incorporating the following characteristics: 

 

 Facility to add, store and reuse metadata throughout the global content development 

process: The LKR was envisioned to facilitate the addition and storage of localisation-

relevant metadata (by source language authors, who are well-placed to add 

information such as content domain) in an enriched XLIFF project file container, 

which could be subsequently processed downstream in the global content development 

                                                           
45 Where a language checking technology was unavailable in the public domain or its cost was prohibitive, a free 
trial, demo or evaluation version was used in these experiments. In the case of a trial, demo or evaluation version 
not being available, information about the technology was obtained by analysing demo videos, product manuals, 
whitepapers and user reviews. 
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value chain by localisation professionals and technologies46 . 

 

 Customisation: The system was intended to support the creation of custom guideline 

sets for which the system could automatically check a text for transgressions of. 

 

 File support: The LKR was planned as a web application such it could check text from 

multiple sources. Language checking applications that function as a plug-in to a 

specific authoring system, for example, can usually only check content generated by 

that system.  

 
 Open design: The system was imagined to be an open system which could easily be 

updated or customised by the open source development community. 

 
  Accessibility: The LKR was envisioned to be accessible in the public domain at no 

cost; thereby being accessible from any computer with an internet connection without 

any local installation necessary. 

 
 User-friendly design: The LKR user interface was proposed straightforward to use, 

with no prior knowledge of complex installation procedures or text parsing rules 

required.  

 

 
As soon as a working prototype version of the LKR was developed, it was submitted to, and 

accepted by, the Technology Transfer Office (TTO) in the University of Limerick as an 

Invention Disclosure. The capabilities of the LKR were then tested via simulation 

experiments with a test document. This second component of the feasibility study, therefore, 

revealed whether it was practical to use the LKR system to implement the guidelines in this 

study. The third component of the feasibility study tested the viability of using a word 

processing application to implement the guidelines in this study.     

 

                                                           
46 By using the industry open standard for exchange of localisation data (XLIFF), the LKR creates project files 
that are readable by different localisation tools and are not restricted to proprietary technologies. XLIFF is also 
highly extensible and flexible that means that additional metadata may be added to the XML file structure if 
necessary. 
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The results generated by the feasibility study revealed which of the three approaches 

investigated was most suitable for implementing the GCDGs in this study (see section 5.3, 

Feasibility Study Findings). 

 

 

3.3.4 Content Rewrite 
 

The content rewrite involved securing permission from software vendors to inspect their 

online help systems, extracting chunks of UA from these help systems to create a data set, and 

rewriting the UA material to create an edited version of the data set. Text-heavy online UA 

documentation was inspected in this study because it can be difficult and expensive to author, 

and is suitable for the application of linguistic guidelines. Furthermore, existing UA 

documentation is of variable quality despite its importance for customer satisfaction (see 

section 2.1, Global Content Development Value Chain).  

 

After securing permission from the relevant software vendors, a portion was extracted from 

three different online help systems to construct a data set of an appropriate size for testing. A 

duplicate version of the data was created and analysed to highlight all transgressions of the 

guidelines in the GCDGs Framework developed for this study. Any segment found to contain 

an instance of a guideline transgression was rewritten such that it conformed to the 

recommendation of that guideline. Guidelines can be applied during the authoring process (by 

adhering to guideline directives during the writing process), or retrospectively after the 

content has been written (by checking for guideline violations and rectifying these 

transgressions to conform to the guidelines). The latter technique was used in this research, as 

the global UA material tested had already been authored. This exercise resulted in a rewritten 

version of the UA material.  

 

Therefore two data sets were created for quality testing in this study: the original data set and 

an edited version. The process by which both data sets were constructed is described in 

section 4.4, Procurement, Assembly and Rewrite of Online UA Material.       
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3.3.5 Controlled Experiment 
 

Controlled experiments47 were conducted to evaluate usability in this study because they 

employ a recognised empirical research methodology under meticulous conditions, reveal 

more issues by user observation, and generate more reliable data than other methods (see 

Section 2.3, Usability). Controlled experiments also enable examination of an independent 

variable (in this case, the application of content development guidelines), permit control of 

several variables, and are strong on interval validity (Gray 2014). In addition, Hsu (1989) 

advises using controlled experiments when the sample size is small. The controlled 

experiments conducted in this study were based on classic experimental design where a 

control group evaluated a control version of the data set (the original online UA material) and 

an experimental group evaluated a treatment version (see Figure 5, High-Level Flow for an 

A/B Test) containing an element of variance (the rewritten online UA material in the edited 

data set) (Szafron and Schaeffer 1994, Kohavi et al. 2007). Kohavi et al. (2009) describe how 

this approach may be implemented in a controlled experiment, as illustrated in Figure 5, 

High-Level Flow for an A/B Test.  

 

Controlled experiments involve the collection of metrics suitable for retaining or rejecting a 

hypothesis (Kohavi et al. 2007, Blandford et al. 2008). The main differences between 

evaluating usability with controlled experiments rather than informal usability tests are: 

 Random sampling: Participants are selected by random sampling rather than asking an 

employee or customer known to the evaluator 

 Rigid controls: Experimental conditions are tightly controlled to ensure replicability, 

with replicated experiments containing only one variable (the variable relevant to the 

hypothesis being tested)   

 Statistical analysis: Sufficient volumes of quantitative data are generated to 

statistically test a given hypothesis given the appropriate sampling design (Kohavi et 

al. 2007) 

 

Despite these key differences, both methodologies share similar concerns in terms of 

specifying the composition, difficulty level, task specification limits and data collection 

techniques during the experiments. 

                                                           
47 Also referred to as A/B tests, split tests, control/treatment tests or parallel flights. 



60 
 

 
Figure 5: High-Level Flow for an A/B Test 

Kohavi et al. (2009) ‘Controlled experiments on the web: survey and practical guide’, ACM SIG Data 
Mining Knowledge Discovery’09, ACM, p.149 

 

 

 

This meant that the substantial body of existing research on these components of informal 

usability tests could be referenced for the purposes of the usability evaluation in this study. 

The specific type of controlled experiment used in this study was the Post-Test Only Control 

Group Design (PTOCGD) experiment as this type of experiment omits a pre-test group (not 

necessary for this research) and tests for causal inference (in other words, the impact of the 

independent variable on two groups without any pre-test experimentation). Kohavi et al. 

(2007) believe that controlled experiments represent the best scientific design for establishing 

a causal relationship between changes and their influence on user-observable behaviour, with 

Frankfort-Nachmias and Nachmias (2007, p.92) referring to causal inference as “the heart of 

all scientific explanations.” PTOCGD experiments, then, meet most of the criteria for 

research design specified by Frankfort-Nachmias and Nachmias (2007): 

 

 Comparison: PTOCGD experiments enable the comparison of a control group with an 

experimental group. 
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 Manipulation: PTOCGD experiments permit the manipulation of an independent 

variable across the control group and experimental group.   

 

 Control: PTOCGD experiments ensure internal validity by controlling extrinsic and 

intrinsic factors. Extrinsic selection factors were controlled by random assignment of 

participants to the control and experimental groups, while intrinsic factors were 

controlled as both groups were exposed to the same external events and underwent the 

same maturity process48.   

 

 Generalisation: One of the main disadvantages of PTOCGD experiments is that they 

are weak on external validity. The controlled experiments in this study were conducted 

in a lab environment (rather than a workplace setting) with an unrepresentative 

sample, which meant that the results they generated were not generalisable to the 

larger population (and, therefore. could not be used to statistically test the research 

hypothesis). 

 
 
Two sets of controlled experiments were conducted to evaluate usability in this study; the first 

set evaluated the material in the original data set, while the second set tested the material in 

the edited data set. Task-based usability experiments involving user observation usually test a 

product or system, but this study adapts the method to assess UA documentation. The basic 

principle behind this approach is that, by asking participants to read a selection of UA 

material that describes how to complete a task using a software application, and evaluating the 

performance of participants as they attempt to complete that task, the usability of the UA 

material may be determined. In other words, in the context of this research, the usability of 

UA documentation is taken to be the extent to which that documentation enables participants 

to complete pre-defined tasks in a timely, accurate manner, and to the satisfaction of 

participants.  

 

Adopting this approach, however, means that researchers must ensure that the satisfaction 

data relates to the extent to which the UA documentation enables participants to complete a 

task, and not to their attitudes toward the software application used in the task attempt. 

Researchers such as Lindegaard (1994) and Blandford et al. (2008) also recommend that 

                                                           
48 Intrinsic factors associated with pre-testing had no impact on the PTOCGD experimental design. 
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careful consideration be given to controlled experiments in terms of the number and profile of 

test participants required, number and type of tasks in each experiment, instruments used to 

measure essential usability data, and test lab setting.  

 

Previous studies show that any organisation associated with the products or documentation 

tested in a controlled experiment can provide valuable assistance to researchers in developing 

tasks and defining user goals (see section 2.4, Usability). Some aspects of the task design 

were designed with the assistance of the technical support personnel in the software vendors 

that supplied the UA material (such as which portions of the online help systems to extract for 

each task). One of the crucial characteristics of this design, for example, was that participants 

were only allowed to seek additional assistance in the following order: first, by referring back 

to the task UA documentation during a task to reread a topic or to search (unassisted) for an 

alternative help topic (Level 1); then, by asking the facilitator to direct them to the help topic 

that explains how to come the obstacle that they encountered (Level 2); and, finally, by asking 

the facilitator to explain how to overcome the impasse (Level 3)49. Therefore, if participants 

encountered an obstacle, they could ask the facilitator for assistance rather than remaining 

caught at that point during the task attempt until the task time elaspsed. 

 

The error taxonomy used in the controlled experiments defined impasses, mistakes, errors, 

and opportunities for error as follows: 

 

 Impasses: Impasses were defined as any situations during a task attempt that 

obstructed participants such that they could make no further progress in the task. 

Impasses were classified according to the level of assistance required to overcome 

them during a task attempt. A mild impasse, for example, could be overcome with 

Level 1 Assistance, while a serious impasse could only be resolved with Level 2 

Assistance, and a critical impasse could only be overcome with Level 3 Assistance.   

 

 Mistakes: Mistakes were defined as any incorrect actions taken by participants during 

a task attempt that were rectified before the task was completed. Participants were 

deemed to have made a mistake any time that they took an action that was not 

consistent with the goals of the relevant task (for example, selecting the incorrect 

                                                           
49 I originally developed this methodology as part of my M.A. thesis in Technical Communication, submitted in 
2009. 
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software function to achieve the desired result), but corrected that action before the 

task was completed. Therefore, participants could make mistakes and still complete a 

task successfully, as mistakes were defined as incorrect actions that were rectified 

before the task ended. 

 
 Errors: Errors were defined as any incorrect actions made by participants during a task 

attempt that remained unrectified after that task was completed. 

 
 Opportunities for error: Opportunities for error were defined as subtasks that were 

complex enough to require participants to interact with the UA material to learn how 

to complete them. Each subtask only represented one opportunity for error because, 

even though there were multiple ways to make an error while attempting to complete 

it, these errors would all relate to the same component of the controlled experiment 

task (Sauro and Kindlund 2005). Each task was designed to incorporate a sufficient 

number of opportunities for error such that participants needed to read to the UA 

documentation to learn how to attempt each of the subtasks (Purchase and Worrill 

2002).   

 
 

Research suggests that satisfaction ratings can be calculated using a five-point System 

Usability Scale (SUS) questionnaire distributed to users after each task (International 

Organisation for Standardisation (ISO) 1998, Sauro and Kindlund 2005, Rubin and Chisnell 

2008). An examination of 40 usability studies by Nielsen and Levy (1994) shows that the 

majority of them use five-point rating scales to collect feedback from participants, with 

almost all of them using higher values on the scale to indicate more positive attitudes. Sauro 

and Kindlund (2005) also advocate using a five-point rating scale to record the satisfaction of 

participants immediately after each task. Researchers who have used five-point rating scales 

in usability studies include Purchase and Worrill (2002), Bartell et al. (2006), Sauro and 

Kindlund (2005) and Bangor et al. (2009). The post-task questionnaires in this study recorded 

the attitudes of participants toward the UA documentation referenced in each task, including 

their overall satisfaction with the UA document for the task, satisfaction with the lexicology 

of the document, satisfaction with the orthography, writing conventions and morphology of 

the document, satisfaction with the syntax of the document, satisfaction with the text structure 

of the document, satisfaction with the text presentation of the document, readability of the 

document, and usability of the document. 
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Table 7, Characteristics of the Controlled Experiments, lists the fundamental characteristics of 

the controlled experiments, such as tasks and subtasks, difficulty level, time specification 

limits, and success and task failure criteria. 

 

 
Table 7: Characteristics of the Controlled Experiments 

Characteristic Value Rationale 
Time specification 
limit per task 

30 minutes A maximum time limit of 30 minutes was allocated to each task, to 
prevent boredom or frustration setting in for participants.  If this 
specification limit was exceeded, the facilitator stopped the task and 
it was adjudged to be failed 

Maximum number 
of  
subtasks per task 

Maximum of 
6 subtasks 
per task 

As the tasks had a time specification limit of 30 minutes, it was 
determined that each task should contain a maximum of six 
meaningful subtasks.   

Successful 
completion criteria 
(SCC) per task 

3 SCC A task was only considered to be completed successfully when all 
three SCC were completed:  
- All component subtasks were completed successfully with no 
errors 
- All component subtasks were completed within the time 
specification limit 
- Participants required a maximum of Level 1 or Level 2 Assistance 

Task failure 
criteria 

5 conditions 
for task 
failure 

The five conditions for failing a usability experiment task were:  
giving up on a task: 
- Not completing one or more subtasks within the time limit 
making an error in a task 
- Exceeding the time specification limit for a task 
- Seeking Level 3 Assistance to complete a task 

Task difficulty 
(number of 
opportunities for 
error per task)  

Maximum  
of 5 
opportunities 
for error per 
tasks 

Each task was designed to be challenging enough to ensure that 
participants needed to refer to the online UA material to learn how 
to attempt it (Purchase and Worrill (2002), but not so difficult as to 
make it unrealistic for them to complete it successfully within the 
specified time limit of 30 minutes. 

Additional 
assistance 

3 levels of 
additional 
assistance 
permitted 
(Level 1, 
Level 2 and 
Level 3) 

Participants were only allowed to seek additional assistance in the 
following order: first, by referring back to the task UA 
documentation during a task to reread a topic or to search 
(unassisted) for an alternative help topic (Level 1); then, by asking 
the facilitator to direct them to the help topic that explains how to 
overcome the obstacle that they encountered (Level 2); and, finally, 
by asking the facilitator to explain how to overcome the impasse 
(Level 3). 

Overall time limit 
per experiment 

2.5 hours Because participants were asked to partake in the controlled 
experiments on a voluntary basis, 2.5 hours (including the time 
required before and after each task to introduce the task, distribute 
Task Sheets, and collect post-task questionnaires) was estimated to 
be the maximum amount of time that could realistically be asked of 
them without some form of compensation.  

Number of tasks 
per experiment 

4 Given that 2.5 hours was estimated to be the maximum amount of 
time that could realistically asked of participants, and the time limit 
per task was 30 minutes, four tasks were adjudged to be appropriate 
per experiment.    
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Several criteria were used to indicate whether a controlled experiment task was completed 

successfully or failed, as shown in Figure 6, Successful Completion Criteria (SCC) for 

Controlled Experiment Tasks50).  

 

 
 

Figure 6: Successful Completion Criteria (SCC) 
 

 

For example, a task was only considered to be completed successfully when all three 

successful completion criteria (SCC) were met: all component subtasks were completed 

successfully with no errors, subtasks were completed within the time specification limit, and 

subtasks were completed with a maximum of Level 1 or Level 2 (but not Level 3) assistance. 

Consequently, the five conditions for failing a task were: giving up on a task, not completing 

one or more subtasks within the time limit, making an error in a task, exceeding the time 

specification limit for a task, or seeking Level 3 assistance51 to complete a task.  

                                                           
50 This visual representation of Successful Completion Criteria (SCC) for controlled experiment tasks was 
developed as part of the MA thesis I completed in the University of Limerick in 2009.  
51 Level 3 assistance, then, corresponds to ways in which a participant might ask an expert colleague in the 
workplace for assistance in a real-world project. 
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The procedure by which the controlled experiments were conducted is explained in section 

4.5, Controlled Usability Experiments, with the results presented in section 5.5, Usability 

Data. The next subsection briefly describes the method used to test readability in this study.        

 

 
3.3.6 Readability Testing 
 

Readability testing was employed in this study to evaluate the readability of both data sets via 

the application of six readability formulas. Although the primary objective of the controlled 

experiments described in the previous subsection was to evaluate the usability of both data 

sets, I also collected readability-relevant data during their implementation to augment the 

scores from the readability formulas. The reading times and reader satisfaction ratings 

recorded during the controlled experiments, for example, correspond to the components of 

reading speed and reader interest cited in the Dale and Chall (1949) definition of readability. 

 

The readability scores and other readability-relevant data generated in this study are presented 

in section 5.6, Readability Data. The next subsection outlines the translatability triangulation 

method. 

 

 

3.3.7 Translatability Triangulation  
 

Because there was no universally accepted approach of evaluating HTran (see section 2.5, 

Human Translatability), I devised three different techniques for the purposes of this study: 

source text analysis (STA), human translatability estimation (HTE) and translatability 

inference (TIN). I devised these techniques by adapting versions of existing MTran evaluation 

techniques. STA, for example, involved evaluating the HTran of a text by analysing its 

linguistic composition independently of human participants. This analysis involved checking 

text for instances of linguistic issues known to hamper human translation, and inferring from 

the number of issues found, the HTran of that text. Unfortunately, no comprehensive list of 

HTran issues exists. However, during a systematic analysis of existing research, I discovered 

a related technique published in the Technical Communication journal in 1999 called 

Syntactic Cues Strategy (SCS) (Kohl 1999).  
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SCS specifies a 10 step approach52 to increasing the human translatability of a text by 

identifying problematic linguistic structures in its composition. Despite the relatively small 

number of steps in the SCS (compared to, say, the number of style rules in a controlled 

language), they were used as the basis of the STA in this study, because they represented one 

of the few succinct sets of suggestions for improving the human translatability of a text. 

Rather than using the 10 steps in SCS as a set of editing or checking guidelines however, I 

extrapolated how the recommendation offered in each step could be reinterpreted as a 

linguistic issue that would impede the human translatability of a text (should the 

recommendation offered in that particular step not be followed). One of the SCS steps, for 

example, suggests that authors “consider expanding past-participles using that” (O’Brien 

2006).  

 

In this context, any instance of a past particle that did not use “that” where appropriate, could 

be construed as a linguistic issue that impeded translatability. Although several researchers 

refer to linguistic issues that impede translatability as Negative Translatability Indicators 

(NTIs) (Gdaniec 1994, Kumhyr et al. 1994, Bernth and Gdaniec 2001, Underwood and 

Jongejan 2001, O’Brien 2005), these issues relate specifically to machine translatability 

(MTran) rather than human translatability (Tran). To differentiate between the terms referring 

to MTran issues and Tran issues, the linguistic issues examined in the STA conducted in this 

research were referred to as Negative Human Translatability Indicators (NHTIs). The data 

generated by this triangulation component and the techniques used to analyse that data are 

described in sections 3.6, Data Enumeration, and 3.7, Data Analysis, respectively; with the 

process of how the technique was implemented described in Chapter 4, Surveys and 

Experiments.      

 

HTE involved asking several professional translators to evaluate the translatability of both 

data sets, based on how easy or difficult they believed it would be for a human translator to 

translate the material into a given language. It is important to note that the HTE technique 

involved no actual translation; the technique relied solely on the prediction of professional 

translators. The language pair chosen for the HTE was English to Spanish due to the 

availability of translators proficient in this language pair and the fact that Spanish is one of the 

world’s most widely-spoken languages (Ethnologue Languages of the World 2010). Campbell 

and Hale (1999) believe that text translatability can be evaluated irrespective of the target 
                                                           
52 These ten steps are described in detail in O’Brien’s (2006) study. 



68 
 

languages involved so the results generated from the English-Spanish language pair in this 

study still have the potential to be applicable to all target languages. 

 

The final HTran evaluation technique, TIN, adapted the testing method used in previous 

MTran experiments (see section 2.5, Human Translatability). Two versions of a source text 

(the original data set and an edited version), for example, were also examined in this study, 

but both versions were translated by human translators rather than MT systems. To maintain 

consistency in the TIN conducted for this research, the language pair used for the 

translatability inference technique was English to Spanish – the same language pair used for 

the previous technique of human translatability estimation.  

 

The implementation of the three HTran evaluation techniques is described in section 4.7, 

STA, HTE and TIN. The next section in this chapter describes the sampling design associated 

with each research method employed in this study. 
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3.4 Sampling Design 
 

 

Regardless of the approach to a research project, researchers should give careful consideration 

to the issues of sampling and selection (Blaxter et al. (2001). Table 8, Sampling Design, 

shows the sample size and sample profile associated with of the research methods employed 

in this study. 

 
 

Table 8: Sampling Design 
Research Method Sample Size Sample Profile 

Systematic analysis N/A N/A 
Online survey 24 respondents Criteria: 

- Professional global authors with a minimum of 
three years’ professional experience: 
- Experience in developing English UA 
documentation 

Feasibility study N/A N/A 
Content rewrite N/A N/A 
Controlled 
experiments 

20 participants 
(10 participants 
tested the 
original data set, 
10 others tested 
the edited 
version)   

Criteria: 
- Basic level of computer literacy and 
experience in using desktop applications 
- Exposure to translation and localisation 
- Never used the applications in the controlled 
experiments  
- Willing to donate time voluntarily 

Readability testing N/A N/A 
Translatability 
triangulation 

STA N/A N/A 
HTE 10 (5 translators 

rated the HTran 
of extracts from 
original data set, 
with 5 others 
rating the HTran 
of the edited 
version)  

Criteria: 
- Employed as a professional part-time or a full-
time translator 
- Proficient in English to Spanish translation, 
with a minimum of three years’ experience 
- Willing to donate time voluntarily 

TIN 4 translators and 
10 reviewers (5 
reviewers tested 
the original data 
set, with 5 
others testing 
the edited 
version) 

Criteria for translators: 
- Employed a professional part-time or a full-
time translator 
- Proficient in English to Spanish translation, 
with a minimum of three years’ experience 
- Willing to donate time voluntarily 
 
Criteria for reviewers: 
- Native Spanish speakers 
- Basic level of computer literacy and 
experience in using desktop applications 
- Willing to donate time voluntarily 
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The first research method, systematic analysis of existing research, began by examining a 

selection of guideline compilations and extracting 1,001 GCDGs relevant to the production of 

usable, readable and translatable UA documentation.  

 

For the online survey, potential respondents were required to fulfil three criteria before being 

deemed eligible for participation: 

 They were professional global authors with a minimum of three years’ professional 

experience: This criterion ensured that respondents had the necessary experience and 

knowledge to provide reliable ratings for each of the guidelines.  

 They had experience in authoring English UA documentation: This criterion ensured 

that respondents were familiar with the linguistic aspects of online UA material, as 

well as the intricacies of the English language.  

 

Surveys validity depends on the breadth rather than the depth of responses (Blaxter et al. 

2001), and sample sizes for surveys are often determined with formulas that use the 

population size (Bartlett et al. 2001). However, it was impossible to accurately calculate the 

population for this target respondent because there is no published statistic specifying the 

number of professional authors worldwide. The Society of Technical Communicators (STC) 

had an estimated 20,000 members in 2011 (Leavitt 2011), but it was impossible to gauge what 

percentage of the total number of professional authors worldwide that this figure represented, 

or indeed how many STC members were technical communicators (as opposed to managers 

or other professionals). It was also impossible to ascertain how many STC members had three 

or more years’ professional experience, or who wrote UA material in English for global 

audiences. 

 

Although random sampling is recognised as the best method for generalisation (Frey et al. 

1991, Gray 2014), this sampling technique is based on the premise that every individual in the 

population has an equal chance of being selected for study (Blaxter et al. 2001) and therefore, 

could not be employed in this study. Because the population for the online survey remained 

unknown, this meant that it was impossible to accurately calculate standard error, confidence 

intervals, or representative sample size. Instead, it was necessary to use a nonprobabilistic 

sampling technique called convenience sampling design which resulted in an incidental 

sample (Gray 2014). The convenience sampling frame for the online survey was restricted to 

three groups: members of the Institute for Scientific and Technical Communicators (ISTC), 
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members of the Writing for Translation LinkedIn group, and technical writers affiliated with 

the University of Limerick and the Localisation Research Centre (LRC). Given the practical 

constraints of time and resources, it was only possible to obtain complete responses from 24 

respondents from this sampling frame. 

 

Unfortunately this restriction meant that the sample was both unsystematic and 

unrepresentative, which meant that it was impossible to generalise and make inferences about 

the larger population of professional global authors. However, the objective of the survey was 

simply to isolate a subset of the most highly regarded guidelines with which to apply to the 

UA material in this study. Given this objective, the use of a convenience sample for the online 

questionnaire was supported by the Statistical Consulting Unit (SCU) of the University of 

Limerick, so long as the results were not intended to statistically test a hypothesis or make 

inferences about the larger population.  

 

Although sampling was not relevant to the third research method, feasibility study, it is worth 

noting that the scope of this method involved examining 18 existing third-party language 

checking applications, a bespoke pre-translation QA system, and a word processing 

application as potential guideline implementation methods in this study. Like the systematic 

analysis, feasibility study and content rewrite, a sampling design was not relevant to the 

content rewrite. It is worth noting, however, that this method involved securing permission 

from three software vendors to use their professional UA as the basis for quality testing in this 

research, constructing a data set containing portions of the UA material copied into four 

Microsoft Word™ documents (consisting of a total of 12,013 words), and rewriting the 

original material according to the guidelines in the GCDGs Framework to create an edited 

version of the data set (containing the four rewritten documents, and consisting of a total of 

12,635 words).  

 

The fifth research method, controlled experiment, required potential participants to fulfil four 

criteria before being deemed eligible for involvement: 

 

 They had a basic level of computer literacy and experience in using desktop 

applications: This criterion ensured that the experiment results were not distorted by 

participants with no computer experience. 
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 They had some exposure to translation and localisation, either through professional 

experience or academic exposure: This criterion ensured that the experiment results 

were not distorted by participants who were confused by unfamiliar localisation 

terminology. 

 
 They had never used the applications employed in the controlled experiments before: 

This criterion ensured that participants needed to read the online UA material to learn 

how to attempt each task. If, for example, participants were already familiar with the 

software applications in question, there was the risk that they could use their prior 

knowledge to attempt the tasks without referring to the online UA material which, 

therefore, would yield no data about its usability. 

 
 They were willing to donate their time voluntarily: This criterion was important as it 

was not possible to compensate participants, financially or otherwise. 

 

 

For any experiment it is necessary to consider the population size, but this is not always 

feasible (Blandford et al. 2008).  As in the online survey, the unknown population size 

constrained the sampling design in the following ways: 

 Impossible to accurately calculate standard error, confidence intervals or 

representative sample sizes.   

 It was necessary to use a nonprobabilistic convenience sampling design instead of 

random sampling (the convenience sampling frame for the controlled experiments was 

confined to post-graduate students of the University of Limerick.  

 The resultant incidental sample was both unsystematic and unrepresentative, which 

made it impossible to make statistical generalisations or inferences about the larger 

population. 

 

Despite the restrictions of this sampling design, Blandford et al. (2008) believe that an 

unknown population does not invalidate the results of an experiment, and that any well-

designed experiment can give confidence in its findings so long as the findings clearly state 

that they are based on a convenience sample and their true relevance is carefully considered. 

This factor is taken into account in the scrutiny of the research results in Chapter 6, Analysis 

and Discussion. 
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Sampling was not relevant to readability testing, as the application of readability formulas 

does not include human participants. However, it is worth noting that the scope of this 

research method extended to generating scores from six different readability formulas. The 

seventh, and final, research method was the triangulation of three techniques to evaluate 

HTran. Sampling was not applicable to TSA either because, rather than test human 

participants, this HTran evaluation technique involved checking both data sets for instances of 

10 different NHTIs.  

 

However, the other two HTran evaluation techniques implemented in this study, HTE and 

TIN, did involve human participation. Potential HTE respondents were required to fulfil three 

criteria before being deemed eligible for participation:  

 They were currently working as a professional part-time or a full-time translator53 

 They were proficient in English to Spanish translation, with a minimum of three years’ 

experience working with this language pair 

 They were willing to donate their time voluntarily 

 

The unknown population size constrained the HTE sampling design in the same ways as 

mentioned for the online surveys and the controlled experiments. The convenience sampling 

frame for the HTE was restricted to postgraduate students54 of the University of Limerick. 

Unfortunately this restriction meant that the sample for the HTE was both unsystematic and 

unrepresentative, which meant that it was impossible to generalise and make inferences about 

how the larger population of professional translators.  

 

The TIN technique involved two different groups of participants for each component: the 

translators required translating both data sets into the chosen target language, and the native 

speakers of that target language required to assess the quality of the translated material. The 

first component of the TIN technique was to recruit translators willing to translate both data 

                                                           
53 University students that worked as part-time translators were considered to have met this requirement. 
54 Although the student population of UL was the most convenient source of participants for the human 
translatability estimation, Lörscher (1996) found that students with no experience in professional translation 
identified fewer translatability issues in source texts than professional translators. Therefore, any postgraduate 
students recruited for this evaluation technique were required to be also working as a professional translator. 
This did not prove to be a major obstacle however, as several localisation postgraduate students were subsidising 
their educational grants by working as part-time professional translators. 
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sets into Spanish. The criteria for these translators were identical as for those for the HTE; 

namely that:  

 They were currently working as a professional full-time or part-time translators 

 They were proficient in English to Spanish translation, with a minimum of three years’ 

experience working with this language pair 

 They were willing to donate their time voluntarily 

 

The convenience sampling frame for this first component of the TIN was restricted to 

postgraduate students of the University of Limerick, and five localisation companies in the 

Dublin area known to the researcher. However, because the objective of this translation 

component of the TIN was simply to render the data set extracts from English into Spanish 

rather to make any inferences about the general population of English to Spanish translators, 

the sample design was not of the utmost concern here.  Due to the voluntary nature of this 

translation task, the four translators that volunteered for the translation component of the TIN 

were not placed under undue time pressure to complete the translation task.  

 

The second component of the TIN involved asking native speakers of the target language to 

rate the quality of the translated material. TIN volunteers were required to fulfil four criteria 

before being deemed eligible for participation: 

 They were native Spanish speakers: This criterion ensured that respondents were 

qualified to assess the quality of the translated UA material 

 

 They had a basic level of computer literacy and experience in using desktop 

applications: This criterion ensured that the experiment results were not distorted by 

participants who had no computer experience. 

 

 They had some exposure to translation and localisation, either through professional 

experience or academic exposure: This criterion ensured that the experiment results 

were not distorted by participants who were confused by unfamiliar localisation 

terminology. 
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 They were willing to donate their time voluntarily: This criterion was important as it 

was not possible to compensate participants, financially or otherwise. 

 

 

The population for this component of the TIN was also finite but unknown. Although SIL 

International’s Ethnologue research project (SIL International 2013) states that there are over 

400 million native Spanish speakers worldwide, it was not possible to calculate exactly how 

many of these had a basic level of computer literacy and experience in using desktop 

applications, or had some exposure to translation and localisation. The unknown population 

size constrained the TIN sampling design in the same ways as mentioned previously for the 

online surveys, controlled experiments and HTE. The convenience sampling frame for this 

second component of the TIN was again restricted to postgraduate students of the University 

of Limerick, and the same Dublin-based localisation companies known to the researcher.  

 

Generalisation and external validity refer to the effect of a research design in other natural 

settings or on larger populations (Oates 2006, Gray 2014). Researchers attempt to achieve 

external validity and generalisation by employing robust research designs with representative 

samples. As described in this section, the sampling design restrictions in this study made it 

impossible to make statistical generalisations or inferences about larger populations. 

Therefore, although internal validity of the methodology was relatively strong, the external 

validity was limited. 

 

The next section describes the techniques and tools used to collect data in this research. 
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3.5 Data Collection 
 

 

This section describes the techniques and tools that were used to collect data in this study, as 

well as the how the data were recorded and captured. According to researchers such as 

Frankfort-Nachmias and Nachmias (2007) and Gray (2014), the main data collection 

techniques in research projects include: 

 Lab experiment/structured questionnaire (formal settings, verbal responses) 

 Secondary data analyses (formal settings, non-verbal responses) 

 Simulation (formal settings, non-verbal responses) 

 Compilation (formal settings, non-verbal responses) 

 Qualitative research (informal settings, verbal responses) 

 Observation55 (informal settings, non-verbal responses) 

 

Several data collection tools were employed to facilitate the process of gathering research 

data, including software applications (online search engines, survey software, screen capture 

software, word processing applications, readability software, and email applications) and 

note-taking sheets (performance checklists and post-task questionnaires). The data were 

captured in a variety of formats, including electronic video files and documents such as 

performance checklists, tally sheets, and questionnaires. Table 9, Data Collection, lists the 

data collection technique associated with each research method, along with the relevant 

collection tools and how the data was captured.  

 

The systematic analysis, for example, used secondary data analyses to compile qualitative 

(attitudes of researchers and practitioners toward existing guidelines) and quantitative 

(numerical data) data for this study. Online search engines and library catalogues were used to 

collect data which were captured on electronic documents. The online survey used a 

structured questionnaire to collect qualitative (attitudes of respondents toward the GCDGs in 

the framework) and quantitative (number of respondents using global authoring tools) 

primary data for this study.  

 
                                                           
55 Participant observation is a specialised data collection technique that is usually undertaken over an extended 
period of time (often months or years), and should not be confused with the more general type of observation 
that occurs during laboratory experiments.     
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Table 9: Data Collection 
Research 
Method 

Collection  
Techniques 

Responses Setting Collection 
Tools 

Data 
Captured On 

Systematic 
analysis 

Secondary 
data analyses 

Non-verbal Formal Online search 
engines 

Electronic 
documents 

Online survey Structured 
questionnaire 

Verbal Formal Survey 
Monkey™ 
questionnaire 

Exported 
spreadsheet 

Feasibility 
study 

Simulation Non-verbal Formal CamStudio™, 
performance 
checklists 

Video files, 
performance 

checklists, 
Content 
rewrite 

Compilation/ 
secondary 
data analyses 

Non-verbal Formal Microsoft  
Word™ 

Transgressions 
checklists  

Controlled 
experiments 

Lab 
experiment/ 
structured 
questionnaire 

Verbal Formal CamStudio™, 
performance 
checklists, 
post-task 
questionnaires 

Video files, 
performance 
checklists, 
post-task 
questionnaires  

Readability 
testing 

Secondary 
data analyses 

Non-verbal Formal Performance 
checklist 

Electronic 
documents, 
video files, 

performance 
checklists,  

Translatability 
triangulation 
(STA) 

Secondary 
data analyses 

Non-verbal Formal Microsoft  
Word™ 

Tally sheet 

Translatability 
triangulation 
(HTE) 

Structured 
questionnaire 

Verbal Formal Outlook™ 
email client 

Email  
questionnaire 

responses 
Translatability 
triangulation 
(TIN) 

Structured 
questionnaire 

Verbal Formal Outlook™ 
email client 

Email  
questionnaire 

responses 
 

 

The feasibility study used simulation experiments to determine the functionality of different 

language checking applications by processing test data. The CamStudio™ screen recording 

software and performance checklists were used to collect data in the feasibility study, with the 

data captured on video files and performance checklist documents. 

 

The content rewrite compiled a set of canonical data and used secondary analyses to generate 

quantitative primary data (the number of segments in the original data set required editing to 

conform to the guidelines in this research) for this study. The Microsoft Word™ search 

function was used to expedite the process of identifying guideline transgressions, with the 

data captured on transgressions checklists. 

 

The controlled experiments used lab experimentation to collect qualitative (participant 

satisfaction with the usability and readability of the UA) and quantitative (time taken per task 
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and so on) primary data for this study. The CamStudio™ screen recording software, an 

observation notebook and a post-task questionnaire were used to collect data, which were 

captured on video files, performance checklists and post-task questionnaires.  

 

The readability testing method used secondary data analyses to collect quantitative primary 

data (such as the number of words per sentence) for this study. The readability testing also 

incorporated some of the qualitative (satisfaction of participants toward the usability and 

readability of the UA) and quantitative (time taken to read the UA in each task) data collected 

in in the controlled experiments, with the data captured on electronic video files and 

documents such as performance checklists. 

 

STA used secondary data analyses to collect quantitative primary data (such as the number of 

negative translatability indicators) for this study. Microsoft Word™ was used to expedite the 

checking process, with the data captured on NHTI checklists. HTE used the structured 

questionnaire approach to collect qualitative primary data (attitudes of human translators 

toward the HTran of the source text) for this study. The Microsoft Outlook™ email client was 

used to facilitate the collection of the data associated with this triangulation technique, with 

the data captured on email questionnaires. TIN also used the structured questionnaire 

approach to collect qualitative primary data (attitudes of native speakers toward the quality of 

translated versions of data sets) for this study. The Microsoft Outlook™ email client was 

again used to enable data collection, with that data captured on email questionnaires. 

 

The next section describes how the research data were counted and measured in this study.  
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3.6 Data Enumeration 
 

 

This section describes how the data collected in this research were counted and measured. 

Research theories frequently contain abstract concepts that are difficult to measure and test, 

and these concepts must be translated into terms specific enough to define methods suitable 

for collecting the appropriate data (Brewer and Hunter 2006). Data can be enumerated by 

counting, measuring, or ordering, depending on the type of data involved. Qualitative data, for 

example, is categorical data that includes nominal, ordinal, interval and ratio data, while 

quantitative data is numerical data that can be either discrete or continuous data (Blaxter et al. 

2001).  

 

Nominal, ordinal and discrete data are enumerated by counting, with interval, ratio and 

continuous data enumerated by measuring (Frankfort-Nachmias and Nachmias 2007). Ordinal 

data may also be enumerated by ordering. Several tools were used to enumerate the data 

collected in this study, including Survey Monkey™ (to order and analyse the qualitative data 

from the online questionnaire), Microsoft Excel™ (to order the data from the questionnaire 

components of the controlled experiments and translatability triangulation), CamStudio™ (to 

count the number of errors per task), an experimental design criteria checklist (to count the 

number of opportunities for error per task), digital stopwatch56 (to measure time in the 

controlled experiments), and readability software (to measure readability by automatically 

running readability formulas and generating readability scores). 

 

Table 10, Data Enumeration, lists the different ways in which data were enumerated for each 

research method. Systematic analysis was the only research method that compiled secondary 

data; in this case, a synthesis of the global documentation development guidelines currently 

advocated by researchers and practitioners. The remaining six research methods all generated 

qualitative and quantitative primary data. The online survey, for example, generated 

qualitative information in the form of categorical ordinal data (attitudes of respondents toward 

the GCDGs listed on the online questionnaire) which was ordered using a five-point scale.  

                                                           
56 Although a stopwatch was used to measure reading times and task completion times, CamStudio™ was also 
used to capture more precise measurements of reading and task completions time to within a hundredth of a 
second, a degree of accuracy advocated by researchers such as Brumberger (2004). 
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Table 10: Data Enumeration 
Research 
Method 

Data Collected      Data Type 
and Level 

Enumeration 
Technique 

Enumer. 
Tools 

Enumerated 
to Define 

QUALITATIVE DATA  
Systematic 
analysis  

Attitudes (toward  
guidelines) 

Categorical 
(Various) 

N/A N/A Guidelines 
subgroup 

Online 
questionnaire 

Attitudes (toward 
guidelines subset) 

Categorical 
(Ordinal) 

Ordering 
(5-point scale) 

Survey 
Monkey™ 

Subset of the 
guidelines 
subgroup 

Controlled 
experiments 

Satisfaction (with 
the UA usability) 

Categorical 
(Ordinal) 

Ordering 
(5-point scale) 

Microsoft 
Excel™ 

Satisfaction 
rating 

Readability 
testing 

Satisfaction (with 
the UA 
readability) 

Categorical 
(Ordinal) 

Ordering 
(5-point scale) 

Microsoft 
Excel™ 

Satisfaction 
rating 

Translatability 
triangulation 
(HTE) 

Attitudes (toward 
Tran of source 
language UA) 

Categorical 
(Ordinal) 

Ordering 
(5-point scale) 

Microsoft 
Excel™ 

Human Tran 
rating 

Translatability 
triangulation 
(TIN) 

Attitudes (toward 
translated data 
sets) 

Categorical 
(Ordinal) 

Ordering 
(5-point scale) 

Microsoft 
Excel™ 

Inferred Tran 
rating 

QUANTITATVE DATA  
Systematic 
analysis 

Secondary 
numerical data  

Numerical 
(Various) 

N/A N/A Secondary 
data 

Online 
questionnaire 

No. of 
respondents using 
global authoring 
tools 

Numerical 
(Discrete) 

Counting Survey 
Monkey™ 

Usage rate of 
global 
authoring 
technologies 

Feasibility 
study 

No. required 
functions are in 
the applications 
examined 

Numerical 
(Discrete) 

Counting Microsoft 
Excel™ 

Feasibility 
rating for 
applications 
examined 

Content 
rewrite 

No. of guideline 
transgressions 
requiring rewrite 

Numerical 
(Discrete) 

Counting Microsoft 
Excel™ 

Segments 
requiring edit 
during rewrite 

Controlled 
experiment 

No. of 
participants who 
failed a task 

Numerical 
(Discrete) 

Counting Cam 
Studio™ 

Task 
completion 
rate 

 No. of 
participants who 
attempted a task 

Numerical 
(Discrete) 

Counting Cam 
Studio™ 

Task 
completion 
rate 

 No. of errors 
made in a task by 
all participants 

Numerical 
(Discrete) 

Counting Cam 
Studio™ 

Error rate 

 Total no. of 
opportunities for 
error per task for 
all participants 

Numerical 
(Discrete) 

Counting Experiment 
criteria 

Error rate 

 Time taken per 
task for each 
participant 

Numerical 
(Continuous) 

Measuring 
 

Stopwatch Task 
completion 
time rate 

Readability 
testing 

No. of words per 
sentence and no. 
of syllables per 
word  

Numerical 
(Discrete) 

Measuring  
(readability 
formulas) 

Readability 
software 

Text 
complexity 

 Reading time Numerical 
(Continuous) 

Measuring Stopwatch Reading speed 

Translatability 
triangulation 
(STA) 

Number of errors  
(NHTIs)   

Numerical 
(Discrete) 

Counting Microsoft 
Excel™ 

Source text 
complexity 
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The online survey also generated quantitative numerical discrete data (the number of authors 

using global authoring technologies) which were counted.  

 

The feasibility study conducted in this study generated quantitative information in the form of 

numerical discrete data (the number of guideline violations) which were counted. Counting 

was also used to enumerate the numerical discrete data (the number of guideline violations in 

the documentation in the data set) generated by the content rewrite.  

 

The remaining three research methods, controlled experiments, readability testing, and 

translatability triangulation, were implemented to generate data with which to assess the 

quality of the two data sets of global UA documentation in this study. Documentation quality 

(the dependent variable in this research) was impossible to directly observe as a single 

quantifiable entity, so its presence had to be inferred in this study by: 

 

 Isolating the key quality characteristics of documentation: Three quality characteristics 

relevant to a global audience were examined in this study: usability, readability, and 

translatability. 

 

 Classifying the component attributes of each quality characteristic: Usability, for 

example, includes effectiveness, efficiency and satisfaction; while readability entails 

attributes such as comprehension, reading speed, and reader interest.  

 
 Defining the key indicators of each attribute: The key indicator of effectiveness is task 

completion rate, while efficiency is indicated by error rate and task completion time, 

and satisfaction is indicated by user satisfaction ratings. Comprehension may be 

indicated by readability scores, while the key indicators of reading speed and reader 

interest are reading times and reader satisfaction respectively. 

 
 Identifying the data required to calculate each key indicator: Task completion rates, 

for example, are calculated using numerical data such as the total number of total task 

attempts and the number of tasks completed successfully. 
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The controlled experiments generated qualitative information in the form of categorical 

ordinal data (participant satisfaction) which were ordered using a five-point scale. The 

experiments also generated quantitative numerical discrete data (such as total number of 

errors made in a task) which were counted. Continuous data, including the time taken per task 

for each participant, were measured using a stopwatch.  

  

The readability testing incorporated some of the data generated by the controlled experiments: 

readability satisfaction ratings (continuous data ordered on a five-point scale) and reading 

times (measured using a stopwatch). In addition, the readability testing generated quantitative 

information in the form of numerical discrete data (such as number of words per sentence and 

number of syllables per word) which were measured using readability formulas.  

 

Numerical discrete data (the number of negative translatability indicators) were produced and 

counted by the STA translatability triangulation technique. The HTE technique generated 

qualitative information in the form of categorical ordinal data (attitudes toward the Tran of the 

source text before translation) which were ordered using a five-point scale. Finally, the TIN 

technique also produced qualitative information in the form of categorical ordinal data 

(attitudes toward the quality of translated versions of data sets) which were ordered using a 

five-point scale.  

 

Other concepts relevant to data measurement included methodological errors, validity and 

reliability:  

 

 Methodological errors: Errors can be classified as systematic errors (errors that are 

introduced whenever the measuring instrument is used) or random errors (errors that 

affect a research instrument differently each time it is used) (Morris and Langari 

2012). No systematic or random errors were identified in this research. 

 

 Validity: Validity refers to the extent to which a research instrument measures what it 

intended to measure (Gray 2014). The results presented in Chapter 5, Results, show 

that the research instruments used in this study generated the type of data they were 

expected to for analysis in this study. 
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 Internal validity: Internal validity is concerned with the notion that a change in an 

independent variable results in a change in a dependent variable in reality (Oates 2006, 

Mark and Gamble 2009, Gray 2104). Although the limitations of each individual 

research method threatened the internal validity of this study, I attempted to overcome 

this challenge using a methodological triangulation (see section 3.2 Research Design 

and Methodological Approach). 

 

 External validity: External validity refers to the effect of a research design in other 

natural settings or on larger populations (Oates 2006, Frankfort-Nachmias and 

Nachmias 2007). Because the population sizes remained unknown for each of the 

research methods that involved human participants, the external validity of this study 

is limited, and it was impossible to use statistical measures to generalise the research 

results to a larger population.   

 

 Reliability: Reliability refers to the degree to which research instruments are neutral, 

accurate and reliable (Oates 2006). The instruments used to measure data in this study 

were employed in a consistent manner to ensure that the data collection and 

measurement procedure could be easily replicated in other experiments if so required.  

 
 

The next section in this chapter describes how the research data were analysed in this study. 
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3.7 Data Analysis 
 

 

In general, data may be analysed by include coding, annotating, labelling, and summarising 

(Blaxter et al. 2001). The research data in this study were initially prepared by documenting, 

organising, filing and making backup copies of them. These raw data were processed using 

Microsoft Office™ functions such as text search, spelling and grammar check, data sorting, 

chart generation, and file exporting. The organised data were then read through, in detail, to 

form an idea of their overall meaning. From this general impression, a number of broad 

themes were constructed via a deductive approach of referring to existing literature, and were 

used as a means of categorising the data. Next, more precise categories and subcategories 

were developed within these themes to organise the data into meaningful findings. Evidence 

gives validity to research analysis, and several different methods of data analysis were 

performed in this study to extract evidence from the research findings (Ryan 2006).  

 

Analysis is the process of coming up with findings by organising, scrutinising, selecting, 

describing, theorising, interpreting, discussing and presenting research data, and is necessary 

because findings require evidence to convince us of the existence of a certain kind of 

knowledge (Ryan 2006, Gray 2014). The idea of analysis is to find patterns in data, and this 

study used descriptive statistical analysis and visual aids to extract meaningful information 

from the research data, and recognise such patterns. Two types of descriptive statistical 

analysis were performed on the research data: measures of centrality and measures of 

deviation. The mean measure of centrality was used to analyse data generated by the 

following research methods:  

 

 Online survey: Guideline ratings were ordered on a five-point scale, with the mean 

values used to establish which existing guidelines were held in highest regard by 

questionnaire respondents. 

 

 Controlled experiments: Mean task completion time and mean satisfaction ratings 

were used to derive values for the usability indicators of efficiency and satisfaction 

respectively. 
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 Readability testing: Mean sentence length and mean number of syllables per word 

were automatically calculated by the readability software used in this research, and 

used to generate readability scores. 

 
 Translatability triangulation: Ratings from the HTE and TIN questionnaires were 

ordered on five-point scales and used to derive values for HTran.     

  

 

Measures of deviation were also employed to analyse the data generated in the controlled 

experiments via the Sauro and Kindlund (2005) SUM technique. Standard deviations of time, 

errors and satisfaction, for example, were calculated to derive metrics for the usability 

attributes of effectiveness, efficiency and user satisfaction. Visual aids such as tables and 

charts were also used to illuminate the main points of interest in this research, and facilitate a 

data analysis discussion that was selective, rather than exhaustive.  

 

The raw data collected from the controlled experiments, for example, was analysed using 

specific method presented by Jeff Sauro and Erika Kindlund at the Usability Professionals’ 

Association (UPA) Conference in 200557: the Summative Usability Metric (SUM) technique. 

The SUM approach uses a simplified version of Six Sigma58 to calculate numerical values 

(quality level percentages) for the main usability attributes of effectiveness, efficiency and 

satisfaction; based on four indicators derived from the data collected during usability testing: 

task completion rate, error rate, task completion time and satisfaction rating. SUM was chosen 

as the technique to analyse usability data in this research as it is one of the few 

straightforward yet robust methods of analysing data in a manner than enables a direct 

quantitative comparison of the usability of two or more texts. SUM, for example, offers a 

compromise between basic usability testing (that only examines error counts, for example), 

and the complexity of using a sophisticated analysis technique like Six Sigma. 

 

                                                           
57 SUM is currently used in in real-life quality evaluation projects used by usability consultancy firm Measuring 
Usability (Sauro and Kindlund 2005, Sauro 2012). 
58 Six Sigma is a methodology that promotes product or system quality by providing a uniform scale to compare 
processes against goals. Although Six Sigma is used by many Fortune 500 companies in the area of software 
development, little work has been done on applying it to usability testing (Sauro and Kindlund 2005).   
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Table 11: Controlled Experiments Data Analysis 
Usability 

Characteristic 
Indicators Derivation 

Method 
Data Required Calculation of Metric 

Effectiveness Task 
Completion 
Rate 

Process 
Sigma for 
Discrete 
Data 

Number of 
participants who 
failed the task 

Number of participants that 
failed one or more subtasks 
within the overall task 

   Number of 
participants 
attempting the 
task 

Number of participants that 
attempted the task 

Efficiency Error Rate Process 
Sigma for 
Discrete 
Data 

Total number of 
errors made in 
the task by all 
participants 

Sum total of all the errors 
made in the task by all 
participants 

   Total number of 
opportunities for 
error for all 
participants in the 
task 

Number of opportunities 
for error per task X Number 
of participants that 
attempted the task 

 Task 
Completion 
Time 

Process 
Sigma for 
Continuous 
Data 

Mean time taken 
for the task 

Sum total of the times taken 
(minutes) by each 
participant to complete the 
task ÷  Sum total of 
participants that attempted 
the task 

   Specification 
Limit for task 
completion time 

Maximum length of time 
(minutes) considered 
acceptable for each 
participant to be able to 
complete the task  

   Standard 
deviation of task 
completion times 

Standard deviation 
(continuous data) 
calculation for task 
completion times (minutes)   

Satisfaction Satisfaction 
Rating 

Process 
Sigma for 
Continuous 
Data 

Mean participant 
satisfaction rating 
for the task 

Sum of the satisfaction 
ratings (numerical values 
taken from a five-point 
scale) for each participant 
per task) ÷ Total number of 
participants attempting the 
task 

   Specification 
limit  for 
satisfaction rating 
of participants 
(with the UA) 

Minimum satisfaction 
rating (on a scale of 1 to 5) 
considered acceptable for 
each participant toward 
using the UA material 

   Standard 
deviation of 
satisfaction rating  

Standard deviation 
(continuous data) 
calculation for satisfaction 
ratings 

 

 

The SUM technique classifies usability data as either discrete (data that cannot be subdivided 

into smaller meaningful units, such as task success and errors) or continuous data (data that 

can be subdivided into infinitely smaller units that still have meaning, such as task completion 
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times and satisfaction ratings) (Sauro and Kindlund 2005). Effectiveness consists of one 

indicator, task completion rate, which was derived using the process sigma for discrete data. 

The quality level for task completion rate was calculated by subtracting the defective rate (the 

number of participants that failed the task divided by the number of participants attempting 

the task) from 1, and expressing this value as a percentage.  

 

 
Table 12: SUM Approach to Usability Data Analysis (Sauro and Kindlund 2005) 

Effectiveness Indicator: Task Completion Rate (TCR) QL (%) 
Process Sigma 
(Discrete Data) 

Total Defects /Total Opportunities = Defective Rate 

 Defective Rate = Number of participants that failed the task / 
Number of participants that attempted the task 

 Task Completion Rate = 1 – Defective Rate  
Quality Level (%) Task Completion Rate QL% = Task Completion Rate X 100%  

Efficiency Indicator 1: Error Rate (ER) QL (%)  
Process Sigma 
(Discrete Data) 

Total Defects /Total Opportunities = Defective Rate 

 Defective Rate = Number of errors made in the task by all 
participants / Number of opportunities for error for all 
participants in the task 

 Error Rate = 1 – Defective Rate 
Quality Level (%) ER Quality Level (%) = Error Rate X 100% 

Efficiency Indicator 2: Task Completion Time (TCT) QL (%) 
Process Sigma 
(Continuous Data) 

(Sample Mean – Specification Limit) / Standard Deviation = 
Normal Deviate (or z-score) 

 Normal Deviate (or z-score)* = (Mean completion time taken 
for the task - Specification limit for time completion the task) / 
Standard deviation of task completion times) 
* The +/- sign on the z-score should be reversed here; since 
lower task times are the goal 

Quality Level (%) TCT Quality Level (%) = Corresponding Normal Deviate % 
value for the z-score on a Standard Normal Z Table 

Satisfaction Indicator: Satisfaction Rating (SR) QL (%) 
Process Sigma 
(Continuous Data) 

 (Sample Mean – Specification Limit) / Standard Deviation = 
Normal Deviate (or z-score) 

 Normal Deviate (or z-score)* = (Mean satisfaction rating for 
the task – Specification limit for satisfaction rating of 
participants for the task) / Standard deviation of satisfaction 
ratings)  
* The normal deviate % for a negative Z score indicates the 
defective %. This value must be subtracted from 100 to get the 
quality level %. 

Quality Level (%) SR Quality Level (%) = Corresponding Normal Deviate % 
value for the z-score on a Standard Normal Z Table 

 

 

Efficiency, on the other hand, consists of two indicators, error rate and task completion time, 

which were derived using the process sigma for discrete data and the process sigma for 

continuous data respectively. The quality level for error rate was calculated by subtracting the 
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defective rate (the total number of errors made in the task by all participants divided by the 

total number of opportunities for error for all participants in the task) from 1, and converting 

this value to a percentage. The quality level for task completion time was calculated by 

generating a normal deviate z-score value (the mean time taken for the task minus the 

specification limit for task completion time; divided by the standard deviation of task 

completion times), reversing its + or – sign, and converting this value to a percentage from a 

standardised z table.  

 

Satisfaction consists of one indicator, satisfaction rating, which was derived using the process 

sigma for continuous data. The quality level for satisfaction rate was calculated by generating 

a z-score value (the mean participant satisfaction rating for the task minus the specification 

limit for satisfaction rating of participants59; divided by the standard deviation of satisfaction 

ratings), and converting this value to a percentage from a standardised z table. Once these 

calculations were complete, a SUM value was calculated by determining the mean value from 

the task completion rate, error rate, task completion time and satisfaction rating quality level 

percentages. The results of this analysis are tabulated in section 5.5, Usability Data, to 

facilitate comparison of the task completion rate, error rate, task completion time, satisfaction 

rating and SUM percentages for each task in both sets of experiments (Sauro and Kindlund 

(2005). 

 

Readability data was primarily generated via by a user-independent linguistic analysis of both 

data sets via the application of readability formulas, with additional relevant data collected in 

the controlled usability experiments60. Readability scores can be automatically generated with 

specialised readability software or certain word processing applications such as Microsoft 

Word™ (Bernth and Gdaniec 2001). Six different readability formulas were utilised in this 

research: the ARI (Automated Readability Index), Coleman Liau Index, Flesch Reading Ease 

Score, Flesh-Kincaid Grade Level, Gunning Fog Index and SMOG Index (see Table 13, 

Readability Formula Approach to Readability Data Analysis).  

 

 
                                                           
59 According to Sauro and Kindlund (2005), it is appropriate to set the specification limit for satisfaction, from a 
five-point rating scale, at four.   
60 For convenience, rather than organising an additional set of experiments for the readability testing, two 
additional components of readability, reading speed and reader satisfaction, were collected during the controlled 
usability experiments. The collection of this data had no impact on the design of the usability experiments as 
participants were required to read the UA material before attempting the tasks in any case.   



89 
 
 

Table 13: Readability Formula Approach to Readability Data Analysis 
Formula Calculation 

ARI 
(Automated 
Readability 

Index)  

Coleman 
Formula (Meri 
Coleman 1965) 

 

Flesch Reading 
Ease Formula 
(Rudolf Flesch 

1943) 

 

 
Flesh-Kincaid 
Grade Level 

 
Gunning Fog 
Index (Robert 
Gunning 1952)  
SMOG Index 

(Harry 
McLaughlin 

1969) 

 
 

 

Klare (2000a) believes that the most important criteria for selecting an appropriate readability 

formula are the accuracy61, speed62, and popularity of the formula63. I selected the six 

formulas mentioned above for two main reasons: 

 

1. Popularity: Traditionally, the most frequently used readability formulas have been the 

Flesch Readability Ease formula and the Gunning Fog Index (Hargis 2000). The 

Flesch Reading Ease formula has the advantage of being the one most often used and 

the one on which the most research data is available (Redish and Selzer 1985, Klare 

2000). Cadwell (2008a) believes that, in addition to the Flesch formulas and the 

                                                           
61 The Dale-Chall formula, for example, is consistently more accurate than others in comparisons (Klare 2000). 
62 The Farr-Jenkins-Paterson simplification of the Flesch Reading Ease formula is probably the fastest, and ideal 
for the user who wants a “fast” formula that will give rough results (Klare 2000). 
63 The Flesch Reading Ease formula is the most frequently used readability formula (Redish and Selzer 1985, 
Hargis 2000, Klare 2000).  
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Gunning Fog Index, the Automated Readability Index (ARI) and SMOG Index have 

been among the most influential readability formulas in recent years. 

 

2. Practicality: I used these six readability formulas because it was possible to 

automatically generate scores for each of them using Microsoft Word™ and two free 

online readability applications: EditCentral.com’s Style & Diction (EditCentral.com 

2011) and Online-Utility.org’s Readability Calculator (Online-Utility.org 2011)64. 

Both Style & Diction and Readability Calculator were able to generate scores for all 

six readability formulas, while Microsoft Word™, on the other hand, was only capable 

of generating scores for the Flesch Reading Ease and Flesh-Kincaid Grade Level 

formulas. 

 

 

The six formulas used quantitative data (such as the total number of characters, words, 

personal references, affixes and sentences in both data sets) and measures of centrality (such 

as the mean number of characters per word, words per sentence, and syllables per word in 

both data sets) related to the linguistic composition of a text to generate a metric called a 

readability score. Therefore, this component of the data analysis was automated with suitable 

readability software applications. The readability-relevant data collected during the controlled 

usability experiments, on the other hand, was analysed on a basic level with the mean measure 

of centrally used to calculate average values for the reading times and reader satisfaction 

ratings per task.  

 

The data generated by the three translatability triangulation techniques were also analysed on 

a very basic level. The only analysis performed on the STA data, for example, was calculating 

what percentage of the total word count of either data was accounted for by the NHTIs 

identified. The data collected via the HTE and TIN components of the translatability 

triangulation was also analysed on a rudimentary level, with the mean measure of centrally 

used to calculate mean values for the HTran evaluation ratings and the inferred HTran ratings 

respectively.  

 

                                                           
64 These particular applications were used to minimise the time and cost required to conduct the readability 
evaluation in this research. A full license of Microsoft Word™, for example, was available to use, and the two 
web-based readability applications were free to use. 
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After sufficient evidence was extracted from the research findings via the data analysis, it was 

used as the basis with which to make claims about the extent to which the study addresses the 

research problem, if it succeeds in disproving the research hypothesis and, ultimately whether 

it answers the research question. Finally, I speculated on how the findings of my study form 

the foundation of a broader theory, and how this theory relates to previous work that has done 

in the field. I ponder the significance of the results, consider whether they are surprising or 

simply confirmed what I already suspected and examine whether they are supported or 

contradicted by existing research. I also discuss the broader implications for policy; research 

and practice in the worlds of localisation and technical communication (see Chapter 6, 

Analysis and Discussion).  

 

The next section describes the ethical considerations relevant to this research. 
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3.8 Ethical Considerations 
 

 

Researchers have a personal responsibility to be objective and adhere to ethical standards 

(Ntseane 2009). Research ethics refer to the moral principles guiding research projects (ESRC 

2012)The conduct of ethically informed research should be a goal of all social researchers 

(Blaxter et al. 2001). Ntseane (2009) believes that, in a time of globalization, it is important to 

augment existing ethical Western framework with by considering ethical values from diverse 

contexts. 

 

Lincoln (2009) believes that the findings of the Belmont Report (published by The National 

Commission for the Protection of Research Subjects of Biomedical and Behavioural Research 

in 1979) continue to frame our understanding of research ethics. The report outlines three 

basic ethical considerations that should underpin any research conducted with human 

participants: respect for persons, beneficence and justice (Smith Iltis 2006, Lincoln 2009). 

The Belfort Commission presented six norms that should underpin the conduct of research: 

valid research designs, component researcher, clearly identified research consequences, 

appropriate sample selection, voluntary informed consent, and information to participants on 

whether compensation will be issued should harm be caused (Lincoln 2009) 

 

Ethical issues have arisen around 4 frameworks: ethical treatment of those with whom, on 

whom, and for whom we conduct research, the context in which the research is conducted, 

ethical considerations for a globalized ethnographic practice, and ethical considerations 

surrounding the preparation and analysis of data (Lincoln 2009). Blaxter et al. (2001, p.158) 

state that “all social research gives rise to a range of ethical issues around privacy, informed 

consent, anonymity, secrecy, being truthful and the desirability of the research.” Researchers 

concur that the main concerns of ethical research are informed consent, protection of 

confidentiality (anonymity), respect for privacy and avoiding misconduct such as illegality or 

causing harm to participants (Lincoln 2009, Ntseane 2009, Gray 2014). This section examines 

each of these concerns as they relate to this study. 
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3.8.1 Informed Consent 
 

Oliver (2010) states that a fundamental feature of research ethics is the principle that 

researchers should fully inform participants about the details of a research project before 

asking their assent to partake. Informed consent should provide clear information about the 

purpose of the study, how it will be carried out, the expected duration, and any anticipated 

benefits or risks (Ntseane 2009). Other information should include the aims of the research 

aim, who is undertaking it, the type information required and who will have access to that 

information (Gray 2014). Informed consent, therefore, is a mechanism used to enable 

participants to control the access of the researcher (DuBois 2006). Implied consent is slightly 

different from informed consent in that participants do not sign an official informed consent 

form, but their consent is implied by the fact that they are volunteering for a survey or 

experiment (DuBois 2006). 

 

Consent forms should be written in a simple language that a wide variety of participants can 

understand (Smith Iltis 2006). In this study, potential participants were provided with a clear 

and accurate overview of this study, without any deceptive or misleading information, before 

requesting their consent to partake in the research. After initial informal consent was obtained, 

experiment participants and questionnaire respondents were provided with an information 

sheet and a questionnaire cover page, respectively, which outlined: 

 the title and purpose of the study 

 who was undertaking and sponsoring the project 

 a description of the research method, the role of the participant and the length of time 

required 

 how the data would be stored and used after its collection 

 any potential discomforts, inconveniences or risks  

 the type of personal information that were to be collected and how confidentiality, 

anonymity and privacy were to be maintained 

 

Voluntary written informed consent was then obtained from any individual who formally 

agreed to partake in this research, and no assumption of implicit consent was assumed for 

anybody who did not provide this confirmation. Participants who did offer consent were 
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provided with a copy of the consent form, and advised that they were free to withdraw from 

the research at any point, without any negative consequences.  

 

This study avoided targeting people who were perceived as potentially more vulnerable than 

others, such as children under 18 years of age or people with mental disorders or learning 

difficulties (Blaxter et al. 2001, DuBois 2006, Oliver 2010, Gray 2014). Smith Iltis (2006) 

recommends that researchers show research to all persons, especially those not autonomous or 

capable of self-determination. Participants in this research were treated with respect and 

dignity, and not placed under any pressure or coercion to participate. 

 

 

3.8.2 Protection of Confidentiality  
 

Confidentiality means de-identifying participants so that their real names are not used 

(DuBois 2006). There is often a conflict of interest between the demands of confidentiality 

and the desire of a researcher to collect as much study data as possible (Blaxter et al. 2001). 

Regardless of this conflict, it is essential that researchers ensure confidentiality by obtaining 

consent, removing identifiers, using codes or aliases, and permanently deleting data when 

required (DuBois 2006).  

 

Because I distributed the online questionnaires and acted as experiment facilitator in this 

study, I had direct contact with research participants and, therefore, was privy to their 

personal information (such as their full names). Although participants were not anonymous to 

this researcher, their confidentiality was protected in this study by referring to them only by 

number in this thesis (for example, Participant 1, Participant 2 and so on). Participants were 

also assured that any confidential data (such as information about an internal company 

process) collected, accidentally or otherwise, would not be published or divulged to others 

without permission.  
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3.8.3 Respect for Privacy  
 

Privacy refers to the extent to which participants can control the access a researcher has into 

their personal information or behaviour (DuBois 2006). Privacy is based on the right of 

participants’ right to withdraw from a study (Gray 2014), and informed consent usually 

governs this right (DuBois 2006). In this study, follows the recommendation Blaxter et al. 

(2001) by respecting the privacy of participants as outlined in the informed consent.  

 

In addition, to avoid data loss, all the research data collected in this study were stored 

securely, backed up and maintained regularly. Some of the data were stored as paper-based 

documentation (for example, performance checklists and post-task questionnaires) in a secure, 

locked cabinet in the University of Limerick, while other data (electronic documents, video 

files and emailed questionnaire responses) were stored as electronic files on a password-

protected computer (also located in a locked office in the university). Anti-virus software 

installed was installed on this computer to ensure information technology security. 

Incremental back-ups of the research data were performed on a daily basis, with full back-ups 

of the research data made on a weekly basis to avoid potential data loss. Photocopied back-

ups of the paper-based documentation were stored in a secondary secure location, with the 

back-ups of the electronic files stored on a password-protected external hard drive purchased 

from a reputable manufacturer. The password-protection ensured that confidential data was 

secure from the risk of theft and dissemination. 

 

 
3.8.4 Avoiding Misconduct 
 

The mains issues associated with ethical research are gaining the cooperation of research 

subjects and dealing with anything illegal, unethical and unprofessional (Blaxter et al. 2001). 

Misconduct in research studies can take the form of causing harm to participants, deceiving 

them, or exposing them to unacceptable risks or costs (Mark and Gamble 2009). Any research 

that leads to stress, anxiety, humiliation or mental distress cannot be considered ethical (Gray 

2014). This study ensured that no harm was inflicted on participants by ensuring that they 

were not exposed to dangerous or stressful situations, or suffered any affronts to dignity, 

anxiety, embarrassment, exposure to pain, physical or emotional injury, stress, or loss of 

autonomy. None of the participants were placed under undue pressure to behave in a 
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particular way and, where participant observation was required; it was carried out as 

unobtrusively as possible (Gray 2014).  

 

Deception and misleading should be avoided as they are also potentially harmful to 

participants and undermine the trust that participants place in a researcher (DuBois 2006). 

This researcher pledged to avoid misconduct in the form of fabrication, falsification, 

misrepresentation of data and plagiarism (Oliver 2010, Gray 2014). In addition, this research 

complied with all relevant ethical, legal and professional frameworks, obligations and 

standards as required by statutory and regulatory authorities, and by employers, funders and 

other relevant stakeholders.  

 

Researchers should also try to make the benefit-risk ratio acceptable for participants (Mark 

and Gamble 2009). General risks for participants volunteering in research projects include lost 

time or inconvenience, loss of confidentiality, or the research results causing stigmatization or 

embarrassment (DuBois 2006). Because participants were not required to undertake any 

potentially hazardous activities such as ingesting a trial drug, the main risks associated with 

this research were distress to participants or breach of confidentiality. These risks were clearly 

communicated to potential participants before obtaining their consent to partake in this 

research. Measures were also taken to reduce potential risks such as restricted experimental 

time specification limits and informed consent forms.  

 

The main costs to study participants were the time and effort (and in some cases, travel 

expenses) they invested to partake in the study. Although it was not possible to financially 

compensate study participants, some participants expressed a satisfaction with making a 

contribution to science, and gaining a better understanding of the research process. The costs 

to this researcher of conducting the study were the time, effort and opportunity cost involved 

in dedicating a number of years to its completion, but these costs were far outweighed by the 

satisfaction of contributing to the theory and applied knowledge of technical communication 

and localisation.  
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3.8.4 Ethics Committee in the University of Limerick  
 

Any research involving human participants that is conducted by a student in the University of 

Limerick, requires the submission of an Ethics Approval form describing the research 

methods and data collection techniques. Ethics approval, therefore, was required for three 

components of this study: the online survey, the controlled experiments and the translatability 

triangulation. After reviewing the submitted documentation, the Faculty of Science and 

Engineering Ethics Committee granted full approval to each of these surveys and 

experiments.  

 

The final section in this chapter summarises the main points covered. 
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3.9 Summary of Methodological Approach 
 

 

In summary, this chapter set out the mixed-method methodology used in this research, 

reiterated the research question and hypothesis, and explained the research design and 

methodological approach. This included a description of each research method, the data 

collection, measurement and analysis techniques that were implemented, and the overall 

sampling design. Any relevant ethical considerations were also briefly discussed, including 

informed consent, protection of confidentiality, respect for privacy, and avoiding misconduct.  

 

The next chapter describes, in chronological order, the implementation of each of the seven 

sets of surveys and experiments in this study. 
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Chapter 4: Surveys and Experiments 
 

 

The seven sets of surveys and experiments conducted for this research, in chronological order, 

were:  

1. Systematic analysis of existing GCDs  

2. Online GCDG ratings survey 

3. Simulation experiments  

4. Procurement, assembly and rewrite of online UA material  

5. Controlled usability experiments 

6. Readability testing experiments 

7. STA, HTE and TIN translatability experiments 

 

 

This chapter is structured such that the seven sets of experiments and surveys described in the 

following subsections correspond to the seven research methods explained in section 3.3, 

Research Methods. Section 4.1, Systematic Analysis of Existing GCDGs, for example, 

corresponds to the research method explained in section 3.3.1, Systematic Analysis; section 

4.2 GCDGs Survey, corresponds to the research method explained in section 3.3.2 Online 

Survey, and so on.  
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4.1 Systematic Analysis of Existing GCDGs 

 

 

A systematic analysis was conducted to identify relevant GCDGs in existing compilations and 

create a shortlist for inclusion in the GCDGs Framework65. Seven guideline compilations 

were eventually selected as the primary sources from which to extract GCDGs for this study: 

1. Design Guidelines from Research-Based Web Design and Usability Guidelines 

(Bailey et al. 2006) 

2. The Global English Style Guide (Kohl 2008a) 

3. Symantec Global Style Guide (Symantec 2010) 

4. Microsoft Manual of Style for Technical Publications (Microsoft 2004) 

5. ASD Simplified Technical English (ASDS) 

6. Controlled Language Authoring Technology (CLAT) 

7. Cadwell’s compilation of controlled language rules 

 

The guidelines compilation examined was the U.S. Department of Health and Human 

Services’ (HHS) Design Guidelines from Research-Based Web Design and Usability 

Guidelines published in 2006 (Bailey et al. 2006). This compilation was available to 

download free of charge from the HHS website. It was selected for inspection in this study 

because its primary authors amassed a set of 209 peer-reviewed usability guidelines from an 

extensive review of 450 research publications, authored by experts such as Jacob Nielsen 

from 1928 to 2006. The guidelines were organised into 17 different categories, with each 

individual guideline rated by usability experts such as on its relative importance and strength 

of evidence. Relative importance was a gauge of how important each guideline was to the 

success of a website, with ratings for this characteristic provided by a group of 16 

professional web site designers and usability specialists. Strength of evidence referred to the 

extent to which the guideline was supported by research-based evidence, with ratings for this 

characteristic provided by a group of eight professional usability researchers, practitioners and 

authors. Both of these parameters were rated on a five-point scale in order of importance. 

Bevan (2009) describes this compilation as an excellent resource that is even superior in 

presentation and content to its ISO equivalent. 

 

                                                           
65 The guidelines framework constructed for this research is referred to as the GCDGs Framework hereafter. 
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Six other compilations were chosen as additional sources from which to extract GCDGs for 

this study including three style guides, two human-orientated controlled languages (HOCLs) 

and a research-based compilation of rules common to several controlled languages. The 

Global English Style Guide (Kohl 2008a) was examined because it contained a robust set of 

169 guidelines that aimed to improve the comprehensibility and translatability of technical 

documentation for native speakers, non-native speakers, human translators and MT systems. 

Two corporate global style guides, the Symantec Style Guide and the Microsoft Manual of 

Style for Technical Publications (Microsoft 2004) were also examined. The 37 guidelines in 

the Symantec Style Guide aimed to improve the consistency and translatability of the user 

assistance material developed by Symantec (Symantec 2010), while the 502 guidelines in the 

Microsoft Manual of Style for Technical Publications (Microsoft 2004) were designed to 

improve the consistency and translatability of Microsoft’s technical documentation. These 

style guides were selected for inspection in this study because:  

 

 Symantec and Microsoft were ranked in the top twenty software and services 

providers and, therefore, produce significant volumes of global UA documentation 

each year (Forbes 2009). The online documentation for just one of Microsoft’s 

products (Microsoft Office 2010), for example, consisted of over one million words 

(Schmidtke and Ørsted 2010). 

 

 Both style guides were updated and improved as a result of several years of internal 

testing to develop a robust set of GCDGs.    

 

 Although some of the guidelines in both style guides addressed vendor-specific issues, 

a sizeable portion of the guidelines in both resources were applicable to UA 

documentation in general.   

 

 Both enterprises were partners of the CNGL, and were willing to share their global 

style guides for inspection in this study.  

 

 

The controlled language rule sets of two human-orientated controlled languages (HOCLs) 

were also selected as sources from which to extract GCDGs for this study. Although HOCLs 
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typically include a controlled vocabulary of approved terms and a set of style rules, only the 

latter were inspected in this research as they corresponded more closely to the sentence-level 

guidelines inspected in this study. ASD Simplified Technical English (ASDS) was selected 

for inspection as it is one of the best known and most widely-used66 HOCLs, and includes the 

widest range of linguistic rules (Bernth 2006, O’Brien 2006, AeroSpace and Defence 

Industries Association of Europe (ASD) 2010, Braster 2009, Muegge 2009, Ó Broin 2009). 

The 62 ASDS CL rules address the HTran of generic rather than organisation-specific 

content. The Controlled Language Authoring Technology (CLAT) controlled language was 

also examined because, like ASDS, it too is a popular CL67 that aims to improve the 

readability and translatability of generic text from different domains (Carl et al. 2006). 

Unfortunately the full version of this HOCL was not available to access online or to purchase 

so, by necessity, a subset of the rules (extracted by Sun Microsystems for their SunProof CL) 

were inspected in this study instead (Haller and Schutz 2001). 

 

The final compilation from which GCDGs were extracted for this study formed part of an MA 

research dissertation completed in the School of Applied Language and Intercultural Studies 

in Dublin City University. This compilation identified 12 CL rules common to several of the 

better-known HOCLs and MOCLs (Cadwell 2008) that aim to both increase the readability of 

text for non-native speakers and human translators, and improve its suitability for processing 

by MT systems. Cadwell’s publication was available to download from the Localisation 

Research Centre (LRC) website.  

 

Given that UA documentation was the specific type of content evaluated, five criteria were 

used to determine isolate a subbgroup of guidelines relevant to this study, as listed in Table 

14, Scope of Inclusion for the GCDGs Subgroup). Guidelines addressing the quality of text-

heavy UA (in other words, online help systems including online support centres, online 

knowledge bases and web help) because it is more suitable for the application of guidelines 

than other types of UA content containing less text, such as help wizards or technical support 

videos.  

 
                                                           
66 ASD Simplified Technical English (ASDS) is incorporated into the global content development processes of 
multinational enterprises such as European Aeronautic Defence and Space Company (EADS), Boeing, Rolls 
Royce and Saab (Muegge 2008). 
67 CLAT is incorporated into the global content development processes of multinational enterprises such as 
BMW, Siemens, Porsche and Volkswagen (Kamprath and Adolphson 1998, Bernth and Gdaniec 2001, Haller 
and Schutz 2001, Akis et al. 2003, Akis and Sisson 2010). 
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Table 14: Scope of Inclusion for the GCDGs Subgroup 
Within the Scope of this Study Outside Scope of this Study 

Guidelines addressing the quality 
of online help systems  

Guidelines addressing the development 
of content with less text, such as wizards 
or technical support videos 

Guidelines linguistic composition 
and presentation 

Guidelines addressing graphics, 
navigation or other aspects of UA 
design 

Guidelines addressing generic 
sentence-level issues 

Guidelines addressing document-level 
issues or matters only relevant to 
enterprise-specific content  

Guidelines addressing human 
usability, readability and 
translatability 

Guidelines addressing any other quality 
issues 

Guidelines addressing UA written 
in English  

Guidelines addressing any other source 
languages 

 

 

Guidelines addressing the linguistic composition and presentation of UA were scrutinized 

because aspects beyond linguistic quality of UA, such as navigational or graphical aspects, 

were beyond the scope of this study. In addition, guidelines addressing generic sentence-level 

issues were examined because sentences are the fundamental unit of communication (Gordon 

1985), and high-level principles that address document-level issues are often vague and 

difficult to implement. Furthermore, only guidelines addressing the human usability, 

readability and translatability of English UA documentation were also examined because 

these were the quality characteristics, and the source language, selected for investigation in 

this research. Based on these parameters, there were several challenges involved in 

identifying relevant existing GCDGs, including:  

 

1. Huge volume of guidelines: The time available for this research did not permit for a 

detailed analysis of every guideline published in recent years, so an alternative 

approach was required. This challenge was overcome by only examining guidelines in 

peer-reviewed compilations, reputable publications and widely-used industry global 

authoring resources. Ó Broin (2009) agrees with the need to prioritise only the most 

relevant guidelines, with Smith and Mosier (1986) recommending that researchers 

refer to peer-reviewed guideline compilations rather than attempting to examine every 

individual published guideline.  

 

2. Irrelevant guidelines: Some guidelines addressed aspects of UA design beyond the 

scope of this research and, therefore, were not relevant for inclusion in the guidelines 

subgroup. This challenge was overcome by only selecting relevant guidelines for 
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inclusion in the guidelines subgroup, and dismissing any guidelines outside the scope 

outlined in Table 15, Scope of Inclusion for the GCDGs Subgroup.  

 
3. Duplicate guidelines: Some guidelines such as “use short sentences”, for example, are 

advocated are duplicated in multiple sources. This challenge was overcome by only 

selecting unique guidelines for inclusion in the guidelines subgroup in this study. 

 
4. Contradictory guidelines: Some guidelines published in one source may be 

contradicted by one or more guidelines published in alternative sources (Smith and 

Mosier 1986, Dumas 1988, Dumas and Redish 1999, Bright 2005). Duffy et al. (1992) 

and Purchase and Worrill (2002) believe that it is impossible to satisfy all 

contradictory guidelines at the same time. Bernth and Gdaniec (2001) agree that the 

use of human judgement is a sensible approach when two or more guidelines or rules 

are contradictory. Purchase and Worrill (2002) concur, believing that compromises 

need to be made when developing a prioritised set of guidelines.  

 
5. Obsolete guidelines: Although Jacob Nielsen stated in 2005 that about 90% of 

usability guidelines from 1986 are still valid today (Nielsen 2005a), many other 

guidelines become obsolete and irrelevant to the production of modern global UA 

documentation. One of the usability guidelines published by U.S. Air Force in 1986, 

for example, recommended using screen identifiers for mainframe users — a guideline 

which would clutter the screens of modern systems with irrelevant information 

(Nielsen 2005a). This challenge was overcome by only selecting guidelines relevant to 

modern UA documentation for inclusion in the guidelines subgroup, with any 

guidelines referring to obsolete practices or technologies omitted.  

 
6. Vague guidelines: Some guidelines, for example, only offered vague suggestions that 

were open to interpretation and guidelines of this type can be difficult to implement 

(Brys and Vanderbauwhede 2006). This challenge was overcome by only selecting 

clear, concise guidelines with a succinct instruction or directive for inclusion in the 

guidelines subgroup.  

 
7. Organisation-specific guidelines: These types of guidelines were unsuitable for 

applying to more wide-ranging UA documentation. This challenge was overcome by 
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only selecting guidelines that had applicability to UA documentation in general for 

inclusion in the guidelines subgroup. 

 

 

Table 15, Challenges Identifying Guidelines for the Guidelines Subgroup, lists these 

challenges and the solutions that were implemented to overcome them in this study. 

 

 
Table 15: Challenges Identifying Guidelines for the Guidelines Subgroup 

Challenge: How to Deal 
With…  

Solution 

Huge volume of existing 
content development 
guidelines 

Only guidelines from a peer-reviewed compilations and a set 
number of reputable publications and widely-used industry 
global authoring resources were selected for inclusion in the 
guidelines subgroup. 

Irrelevant existing content 
guidelines 

Only relevant guidelines, within the scope defined by this 
study, were selected for inclusion in the guidelines subgroup. 

Duplicate existing content 
development guidelines 

Only unique guidelines were selected for inclusion in the 
guidelines subgroup. 

Contradictory existing content 
development guidelines 

Only the guideline advocated by the majority of reputable 
sources was selected for inclusion in the guidelines subgroup. 

Obsolete existing content 
development guidelines 

Only guidelines relevant to modern UA documentation were 
selected for inclusion in the guidelines subgroup. 

Vague existing content 
development guidelines 

Only clear, concise guidelines, with a succinct instruction or 
directive for inclusion, were selected for inclusion in the 
guidelines subgroup. 

Organisation-specific existing 
content development 
guidelines  

Only guidelines that had applicability to UA documentation in 
general were selected for inclusion in the guidelines subgroup. 

 

 

After defining the scope of the GCDGs to inspect in this study, and overcoming the 

challenges involved in identifying them, a subgroup of 236 existing guidelines were 

shortlisted from the 1,001 relevant guidelines originally discovered in the seven compilations 

examined in this study (see section 5.1, Classification and Subgrouping of Existing GCDGs). 

The next section in this chapter describes how an even more concise subset of guidelines was 

generated from this subgroup, via the ratings obtained from the online questionnaire.  
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4.2 GCDGs Survey 
 

 

The online questionnaire for this study was created using Survey Monkey™. This web-based 

software package included the functionality to automatically distribute questionnaires, collect 

and save responses, and analyse the survey feedback. The main objective of the questionnaire 

was to create a more concise subset of GCDGs guidelines from the subgroup of 236 unique, 

relevant guidelines identified in the systematic analysis described in the previous section.  

 

The online questionnaire consisted of nine sections (see Appendix 1, Online Questionnaire). 

The first two sections, About This Survey and Disclaimer Page, contained explanatory 

information about the aims and structure of the questionnaire, with no questions requiring a 

response from participants. The third section, Professional Profile, asked respondents to 

provide some basic information including their job title, the country they were based in and 

the number of years’ experience they had working as a professional author. Respondents were 

asked what authoring tools and other types of content development software they used, and 

how frequently they did so. Respondents were then asked what authoring resources they used, 

and which types of text-based content they had authored during their professional career (user 

assistance, e-learning content, marketing communication, legal and financial documentation, 

medical documentation or other types of content).  

 

The remaining six sections contained the bulk of the content in the questionnaire. All 236 

lexicology, orthography, morphology, syntax, text structure and text presentation guidelines 

were listed in these sections, with a 5-point rating scale placed next to each individual 

guideline on the questionnaire. Respondents were asked to rate the guidelines by assigning a 

score of 1 to 5 on each corresponding rating scale, where the higher the score, the more useful 

the respondent judged the guideline to be to the production of usable, readable and 

translatable online UA documentation (see Appendix 1, Section 2: Disclaimer Page). Kohavi 

et al. (2007) support this approach of using a five-point widget to collect participant ratings.  

 

Nielsen (2004a) suggests keeping surveys short with clear questions to ensure high response 

rates and to avoid misleading results. Although it was relatively fast and straightforward for 

respondents to rate each guideline using the Survey Monkey rating balloons (shown in 
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Figure 7), I estimated that the questionnaire would take at least 45 minutes to complete. 

However, a pilot study conducted with two of my research colleagues revealed that the 

minimum completion time for the questionnaire was more likely to be 60 minutes.     

 

 

 
Figure 7: Example of the Survey Monkey Rating Balloon System 

  

 

Once approval was obtained from the University of Limerick Ethics Committee, an email 

containing general information about the questionnaire and a request for participation was 

distributed to individuals in three different groups: 

 Members of the Institute of Scientific and Technical Communicators (ISTC) (with the 

kind assistance of the ISTC editor) 

 Members of the Writing for Translation on LinkedIn group (with the kind assistance 

of the Writing for Translation group coordinator) 

 Technical writers affiliated with the University of Limerick and the Localisation 

Research Centre (LRC) (with the kind assistance of the LRC manager) 

 

In total, 50 professional global authors initially agreed to participate in the survey, and a 

Survey Monkey™ link was emailed directly to them. However, of the 50 authors who began 

the online questionnaire, only 24 of them completed it. This considerable discontinuation rate 

was likely due to the estimated one-hour questionnaire completion time causing frustration or 

boredom, despite potential respondents being informed of the estimated survey completion 

time, and Survey Monkey™ offering the option to complete the questionnaire in several 

shorter sessions rather than in one full sitting.  
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The next section describes the simulation experiments that were conducted to assess different 

methods of guideline implementation. 
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4.3 Feasibility Study Simulation Experiments 
 

 

The simulation experiments conducted as part of the feasibility study for this research 

examined the viability of using three different types of applications to apply the guidelines in 

the GCDGs Framework during the content rewrite in this study: existing third-party language 

checking applications, the LKR, and a third-party word processing application. The informal, 

unstructured experiments involved processing sample data with each of these technologies, 

and noting on a performance checklist how many of the required functions were in each 

application. CamStudio™ was also used to record screen capture videos of the simulation 

experiments for later analysis.     

 

The first potential method of guideline implementation investigated in this study was by 

means of existing third-party language checking applications. Five requirements were deemed 

essential for this type of application to be considered as a viable method of applying GCDGs 

in this study:  

 Must be accessible (either in the public domain or via approval from the developer of 

an internal proprietary system)   

 Must be able to check English source text 

 Must be able to check the Microsoft Word™ (.doc) document format (as both data sets 

in this study were saved to this file format)  

 Must be able to check for transgressions of the guidelines in the GCDGs Framework 

 Must be affordable to purchase68 (or have a free demo, trial or evaluation version 

available)  

 

A total of 18 third-party language checking applications were identified via literature review, 

and were reviewed against these requirements in the feasibility study simulations (see 

Appendix 2, Third-Party Language Checking Applications). Where possible, I launched the 

third-party application, processed a test document, noted the functionality of the technology 

on a performance checklist, and saved a screen capture video of the simulation using 

CamStudio™. Every language checking application inspected, with the exception of Cognitas 

Language Checker™ (which only analysed German text for linguistic issues), was capable of 

                                                           
68 Given the limited resources available for this research, “affordable” was defined as €200 or less. 
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checking English source text. Although all the language checking applications were capable 

of checking  text for transgressions of a fixed set of guidelines or rules, SDL 

AuthorAssistant™ appeared to be the only language checking application that enabled users 

to create their own bespoke checking rules via regular expressions (although Acrocheck™ 

gave users the option to download different packs of checking rules). With the exception of 

SDL AuthorAssistant™ (which was only capable of checking Framemaker™ documents), 

every other third-party application (of those that were accessible to examine) was capable of 

checking the text in Microsoft Word™ documents. It is was impossible to say for sure if IBM 

EasyEnglish Analyzer™ and SunProof were able to do so as I did not have access to these 

two proprietary solutions (and could not find any published information to verify this). In 

addition, CLAT™ was only made available to a select number of universities for research and 

development purposes. Furthermore, LingDoc™ Clarity and Simplus™ were discontinued 

products. 

 

However, it was possible to examine the feasibility of the remaining 13 applications that were 

available in the public domain. Because of the financial constraints associated with this 

research, where possible I downloaded a free trial, demo or evaluation version of each 

language checking application to examine in the feasibility study. Fortunately, there were free 

versions available for 10 of the 18 language checking applications that I inspected69. For the 

remaining thee applications available in the public domain, HyperSTE™, MAXit Checker™ 

and RightWriter™, I accessed demo videos, product manuals, whitepapers and user reviews 

to gain information about their functionality.  

 

The second potential method of guideline implementation investigated in this study was by 

means of the LKR. To test the feasibility of the LKR, I launched the system, processed a test 

document, noted the functionality of the technology on a performance checklist, and saved a 

screen capture video of the simulation using CamStudio™.  

 

Because none of the third-party language checking applications inspected or the LKR proved 

feasible for the GCDG implementation in this study, the feasibility of using Microsoft 

Word™ in combination with the GCDGs Framework was also investigated. Once again, a test 

                                                           
69Free trial, demo or evaluation versions were available for Acrocheck™, Cognitas Language Checker™, 
Congree Personal Edition™, CorrectEnglish™ Web, crossAuthor Linguistic™, PerfectIt™, SDL 
AuthorAssistant™ (for Framemaker™ only), Editor™, StyleWriter™ and WhiteSmoke™. 
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document was processed with the functionality of the system recorded on a performance 

checklist and a screen capture video. The guidelines listed in the GCDGs Framework were 

used as a reference to check for, and rectify, guideline transgressions identified in the original 

data set (see Table 16, Top Five Guidelines in the GCDGs Framework, for an example of the 

guidelines in the framework that were implemented during the content rewrite).  

 

 
Table 16: Top Five Guidelines in the GCDGs Framework 

 Top Rated Guidelines  Mean Rating  

1 Once you choose the words to describe something, continue 
to use the same words (particularly Technical Names) 

4.96 

2 Identify your command correctly as a warning or caution 4.75 

3 Be logical, literal, and precise in your use of language 4.67 

4 Define acronyms and abbreviations  4.67 

5 Ensure that all words are spelt correctly  4.67 

 

 

The next section in this chapter describes the process of rewriting the original UA material to 

create an edited data set. 
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4.4 Procurement, Assembly and Rewrite of Online UA Material 
 

 

To obtain material with which to construct a data set, I approached three localisation software 

vendors and requested permission to test their online UA material in this study: Wordfast 

LLC, Alchemy Software Development and Yamagata Europe. These vendors were 

approached for the following reasons: 

 

 Volume of UA documentation: All three vendors developed substantial portions of 

online UA documentation to support the software applications they developed for the 

localisation industry. 

 

 Availability of software licenses: The controlled usability experiments conducted in 

this study not only required access to software UA documentation, but also to the 

corresponding software applications themselves. A demo version of Wordfast™ was 

available to download free of charge from the Wordfast LLC website, which was 

sufficient for the purposes of the controlled experiments. In addition, Alchemy 

CATALYST 9.0™ and QA Distiller™ were already installed in the University of 

Limerick computer labs, thus eliminating the need to invest in expensive software 

licenses. 

 
 Relationship with software vendors: My professional relationship with the vendors 

facilitated the process of obtaining permission to use their online UA documentation 

as part of the test data set, without a requirement for lengthy non-disclosure 

agreements. Blaxter et al. (2001) agrees that researchers should use their existing 

contacts to get access to essential research resources, with Gray (2014) warning that, 

without access to relevant information, material and data, researchers have little 

chance of completing a research project. 

 
 

Having obtained permission from the relevant software vendors to inspect their online help 

systems, portions of UA were extracted to each help system to facilitate the quality testing in 

this study. The online help systems for Wordfast™, Alchemy CATALYST 9.0™ and QA 

Distiller™, for example, consisted of 16,979 words, 130,227 words and 15,650 words 



113 
 
 

respectively70; a total word count which was far too extensive to evaluate, given the scope of 

this research. To overcome this challenge, a segment of material, directly relevant to the tasks 

constructed for the controlled experiments71, was extracted from each online help system for 

testing purposes. The first task in the controlled experiments, for example, required 

participants to create a new project with Wordfast™, translate several strings, attach a 

glossary file, and leverage a translation memory. The content selected for extraction from the 

Wordfast™ online UA, therefore, consisted of the topics that instructed users how to 

complete these specific tasks with the software application (see Appendix 4, Extract from the 

Original Online UA Document 1 (Wordfast™)). In addition, two chunks of content were 

chosen for extraction from the Alchemy CATALYST 9.0™ online UA (see Appendix 

Appendix 5, Extract from the Original Online UA Document 2 (CATALYST™a), and 

Appendix 6, Extract from the Original Online UA Document 3 (CATALYST™b)) to match 

the requirements of the second and third tasks in the controlled experiments (both of which 

used the CATALYST™ software product). Furthermore, a portion of the QA Distiller™ 

online UA (see Appendix 7, Extract from the Original Online UA Document 4 (QA 

Distiller™) was selected for extraction to correspond to the requirements of controlled 

experiment fourth task. 

 

After identifying the relevant help topics in each online help system, they were copied and 

pasted into four separate Microsoft Word documents (one UA document for each of the four 

controlled experiment tasks) to facilitate the task of annotating and editing the material. This 

step was necessary because the source content of each of the online help systems was stored 

either in a proprietary file container or in an internal database, which made it difficult to edit 

and reproduce in the same format. Microsoft Word™ was selected as the editing environment 

because it is straightforward to use, includes useful search functionality, and a license of the 

product was available to use in the University of Limerick. In addition, having both the 

original online UA documents and the rewritten versions in Microsoft Word™ .DOC format 

preserved unity in their visual appearance throughout the two sets of controlled experiments. 

The four Microsoft Word documents in the original data set were named as follows: Task 1 

Original UA (Wordfast™).doc, Task 2 Original UA (CATALYST™a).doc, Task 3 Original 

UA (CATALYST™b).doc and Task 4 Original UA (QA Distiller™).doc. Each of the four 

                                                           
70 These word counts were generated by the statistics function in Alchemy CATALYST 9.0™. 
71 Although the controlled experiments were actually conducted after the content rewrite, the tasks for the 
experiments were designed at an earlier stage, in conjunction with the software vendors in question. 
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original online UA documents72 consisted of roughly 3,000 words, so the original data set 

comprised of a total of approximately 12,000 words.   

 

Next, an electronic copy of each original UA Microsoft Word™ .DOC document was created, 

with the resulting files named as follows: Task 1 UA Annotations (Wordfast).doc, Task 2 UA 

Annotations (CATALYSTa).doc, Task 3 UA Annotations (CATALYSTb).doc and Task 4 

UA Annotations (QA Distiller).doc. These four documents data set were reviewed to identify 

transgressions of the 127 guidelines in the GCDGs Framework. Although by necessity most 

of this task was completed by manual proofreading73, it was possible to use some Microsoft 

Word™ functions (in particular, the spell checker, grammar checker, style checker and find 

function) to provide assistance in checking for guideline violations. However, even these 

Microsoft Word™ functions only partially automated the process of identifying GCDG 

transgressions. Using the find function to search for quotation marks, for example, revealed 

all instances of quotation marks — even though the objective of the check was only to locate 

instances of where quotation marks were used for technical terms or to represent inches or 

feet (see guidelines 39 and 121 in Appendix 3, Microsoft Word™ Functions Used to Check 

for Guideline Transgressions). In addition, it was only possible to use Microsoft Word™ 

functionality to semi-automate searching for transgressions of 23 of the 127 guidelines in the 

GCDGs Framework. Violations of the remaining 104 guidelines, therefore, required manual 

identification by the researcher.  

 

Each time a guideline violation was recognised, the relevant Microsoft Word™ document was 

annotated by adding a comment which specified the guideline that was violated, and whether 

text needed to be added, deleted, modified or moved to rectify the guideline transgression in 

question. Figure 8, Content Rewrite Annotations, shows an example of how the sentence 

“Select Source and Target Language” in the Wordfast™ original online UA material was 

annotated. In this instance, a comment was added to the sentence to highlight two 

transgressions of the same guideline “Do not omit articles.” The comment specified the action 

required  to conform to the guideline in question (“Add Text”), giving a specific instruction 

(add the word “the”) and highlighting where in the sentence the edit should be made (before 

                                                           
72 The four documents were named online UA document 1 (Wordfast™), online UA document 2 
(CATALYST™a), online UA document 3 (CATALYSTb™) and online UA document 4 (QA Distiller™).  
73  I assumed the sole responsibility of implementing the guidelines using this method, as my M.A. in Technical 
Communication and professional experience as a technical writer ensured I had the relevant theoretical and 
practical knowledge to apply the guidelines in a consistent and objective manner. 
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the words “Source” and “Target”). This procedure was used to highlight and annotate all 

guideline transgressions identified in the original data set.  

 

 

 
 
 
 

Figure 8: Content Rewrite Annotations 
 

 

The four annotated Microsoft Word™ files were then used as a blueprint with which to 

rewrite the UA material. Electronic copies of the annotated files were created, with the 

resulting files named as follows: Task 1 Rewritten UA (Wordfast™).doc, Task 2 Rewritten 

UA (CATALYST™a).doc, Task 3 Rewritten UA (CATALYST™b).doc and Task 4 

Rewritten UA (QA Distiller™).doc. Any segment highlighted as violating a guideline from 

the GCDGs Framework was edited by adding, deleting, modifying or moving text as required, 

such that it conformed to the guideline in question.  After implementing the instruction in 

each comment, I deleted the comment and moved onto the next guideline transgression. I 

continued this rewriting process until all guideline transgressions in the four documents were 

rectified. These rewritten documents, then, made up the edited version of data set for this 

study.  
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To summarise, the content rewrite procedure involved the creation of three sets of documents: 

 

 The original data set: This consisted of the four original online UA documents: Task 1 

Original UA (Wordfast™).doc, Task 2 Original UA (CATALYST™a).doc, Task 3 

Original UA (CATALYST™b).doc, and Task 4 Original UA (QA Distiller™).doc. 

 

 The blueprint for the content rewrite: This consisted of the four original UA 

documents, with all guideline violations annotated with comment: Task 1 UA 

Annotations (Wordfast™).doc, Task 2 UA Annotations (CATALYST™a).doc, Task 3 

UA Annotations (CATALYST™b).doc, and Task 4 UA Annotations (QA 

Distiller™).doc. 

 

 The edited version of the data set: This consisted of the four rewritten online UA 

documents (Task 1 Rewritten UA (Wordfast™).doc, Task 2 Rewritten UA 

(CATALYST™a).doc, Task 3 UA Rewritten (CATALYST™b).doc, and Task 4 

Rewritten UA (QA Distiller™).doc. 

 

 

The UA documents that made up the original data set were converted to Portable Document 

File (PDF) protected format for the first set of controlled usability experiments, such that 

participants could open and read the documents, but could not edit them (accidentally or 

otherwise). The four rewritten online UA documents that made up the edited data set were 

also converted to protected Portable Document File (PDF) format for the second set of 

controlled usability experiments 

 

The next section in this chapter describes the controlled experiments conducted for this 

research. 
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4.5 Controlled Usability Experiments 
 

 

Given the practical constraints of time and resources, it was only possible to recruit ten 

participants (five native English speakers and five non-native English speakers) from this 

sampling frame for the initial set of controlled experiments, with an additional ten participants 

(five different native speakers and non-native English speakers) recruited for the second set of 

controlled experiments.  

 

The University of Limerick proved to be an excellent source of potential participants for 

several reasons:  

 

 Numerous university students: In 2008, there were 8,764 undergraduate students, 

1,387 taught postgraduate diplomas and masters students, and 840 research masters 

and PhD students in the University of Limerick74.  

 

 Several university courses related to communication and localisation: Several UL 

undergraduate (such as Applied Languages and Languages, Literature and Film) and 

postgraduate (such as Global Computing and Localisation and Technical 

Communication and E-Learning) courses incorporated communication or localisation, 

and contained students with a potential interest in learning about and using 

technologies such as Wordfast™, Alchemy CATALYST 9.0™ and QA Distiller™.  

 

 Availability of suitable test labs: The computer labs in the University of Limerick 

were convenient for student volunteers to travel to and from, which is an important 

consideration for usability testing (Rubin and Chisnell 2008). The test lab computers 

were also configured with a software build that contained the required software 

licences for this study. 

 

 

                                                           
74 Student statistics taken from the University of Limerick website: 
http://www2.ul.ie/web/WWW/Services/News/Resources_for_Media/UL_Facts_%26_Figures/Student_and_Staff
_Figures_and_Facts 

http://www2.ul.ie/web/WWW/Services/News/Resources_for_Media/UL_Facts_%26_Figures/Student_and_Staff_Figures_and_Facts
http://www2.ul.ie/web/WWW/Services/News/Resources_for_Media/UL_Facts_%26_Figures/Student_and_Staff_Figures_and_Facts
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UL students were contacted via the mailing lists available on the university internal email 

server, with the suitability of potential volunteers verified by email correspondence with any 

student who expressed an interest in participating in the controlled experiments. Due to the 

time restrictions on this study, I chose to conduct each set of experiments with 10 participants. 

Therefore, once I secured willingness from 20 volunteers (10 native English speakers and 10 

non-native speakers) to participate, I sent a follow-up email explaining that a sufficient 

number of participants had been recruited, and proceeded to conduct the first set of 

experiments. Mark and Gamble (2009) suggest using computer software to randomise groups, 

and I used a free online random number generator to assign each of the 10 native English 

speakers to either the control group (testing the usability of the original data set) or the 

experimental group (testing the usability of the edited data set). The same procedure was used 

to assign the 10 non-native speakers to one of the two experimental groups. In this way, both 

sets of experiments involved 10 participants, 5 of whom were native English speakers and 5 

of whom were non-native speakers. Informal consent was procured from potential participants 

via email before officially enrolling them in the study, with a signed informed consent form 

presented to participants at the beginning of the each experiment.  

 

In previous usability experiments (Szafron and Schaeffer 1994, Garcia et al. 2005), 

researchers have found university computer labs to be suitable environments for conducting 

usability evaluation experiments. Based on this approach, I requested permission to use a 

computer lab in the University of Limerick as the test centre for my usability evaluation 

experiments. The head of the Computer Science and Information Systems (CSIS) department 

facilitated this request by giving me permission to book a computer lab specifically for the 

controlled usability experiments. Each computer in the lab was installed with licenses of the 

relevant localisation software (Wordfast™, Alchemy CATALYST 9.0™ and QA Distiller™), 

PDF reading application (Acrobat Reader™) and screen recording software (CamStudio™). 

Each computer was also prepared with desktop folders containing the sample files and PDF 

versions of the UA documentation required for each task.  

 

As recommended in previous usability research, the computer lab environment in UL was 

kept as quiet and interruption-free as possible (Gomoll and Nicol 1990). Therefore, although 

like any artificial lab environment the SSS was unable to replicate a real workplace setting 

(Dilts 2001), it did at least guarantee a distraction-free testing environment. In each of these 

sessions, I assumed the role of experiment facilitator responsible for distributing and 
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collecting participant instruction sheets (see Appendix 8, Controlled Experiment Instruction 

Sheet) and Attitude-Rating Sheets, recording participant behaviour via screen recording 

software and performance sheets (Appendix 9, Controlled Usability Experiment Performance 

Checklist), and offering additional assistance to participants when requested. The Simple 

Single-Room Setup (SSS) was used for this research as it is the most straightforward setup for 

usability testing when resources are limited (Rubin and Chisnell 2008). The SSS used in this 

study was similar to that illustrated in Figure 9, Single-Room Setup). The main differences 

between the test lab used in this study and the SSS shown in Figure 9 were that no observers 

other than the facilitator (who Rubin and Chisnell (2008) refer to as the moderator) 

participated, no web cameras were used to record data, and two participants (rather than just 

one) were involved in each controlled experiment conducted for this research.    

 

 

 

 
Figure 9: Single-Room Setup  

(Rubin, J. and Chisnell, D. (2008) Handbook of Usability Testing, 2nd Ed., New York: John Wiley and 
Sons, p.102) 
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Given that I was the sole facilitator for the experiments, the SSS for the controlled 

experiments facilitated the testing of just two participants per session in both sets of 

experiments75.  

 

Each controlled experiment task consisted of five or six subtasks, with each subtask 

representing a single opportunity for error (see Table 17, Composition of Controlled 

Experiment Tasks). Task 1 and Task 2, for example, each consisted of five subtasks (see 

Appendix 10, Task Sheet for Controlled Experiment Task 1, and Appendix 11, Task Sheet for 

Controlled Experiment Task 2). Task 3, however, consisted of six subtasks (see Appendix 12, 

Task Sheet for Controlled Experiment Task 3) because the first subtask was a repetition of a 

subtask in Task 2 and, therefore, was not considered an opportunity for error (unlike all the 

other component subtasks for the usability test tasks). Like Task 1 and Task 2, Task 4 

consisted of five subtasks (see Appendix 13, Task Sheet for Controlled Experiment Task 4). 

 

 
Table 17: Composition of Controlled Experiment Tasks 

 Task 1 
(Word fast™) 

Task 2 
(Catalyst) 

Task 3 
(Catalyst) 

Task 4 
(QA Distiller™) 

i Create a new project 
and insert a file 

Create a new project 
and insert a file 

Create a new project 
and insert a file 

Create a new project, 
insert a file, analyse 
and add languages 

ii Manually translate 
strings 

Protect strings and 
leave memos 

Mark resources as 
priority and frozen 

Rectify empty 
translations 

iii Reuse translations 
from a terminology 
file 

Manually translate 
strings 

Leverage translations 
from a translation 
memory 

Rectify consecutive 
spaces and 
inconsistent leading 
or trailing spaces 

iv Reuse translations 
from a translation 
memory 

Reuse translations 
from a translation 
memory 

Validate project Rectify non-matching 
pairs of brackets 

v  Extract a localised 
file 

Extract a localised 
file 

Generate a validation 
report (.xml) 

Save a log file 

vi  N/A N/A Generate a statistical 
report (.csv) 

N/A 

  

 

For any experiment, it is important to develop a consistent formal procedure such that every 

participant has the same experience, and experiments may be easily replicated (Blandford et 

al. 2008). At the outset of each experiment, for example, participants were welcomed to the 

test centre upon arrival, asked to sit at one of the two designated computers in the lab, 
                                                           
75 Therefore, the usability evaluation of the original data set consisted of five separate sessions (10 participants in 
total), with the usability evaluation of the edited data set consisting of an additional five sessions (10 participants 
in total). 
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provided with printed information packs, and asked to sign an official informed consent form. 

Participants were also asked to complete a short profile section specifying their age, 

nationality, native language and localisation experience. Next, participants were reminded of 

some important aspects of the controlled experiments:   

 

 It was mandatory for participants to read the relevant UA documentation (saved in the 

desktop folders) for each task in its entirety before attempting the task itself. 

 

 Participants should read the UA documentation carefully so that they could absorb all 

the information necessary to complete each task76 (even though they were permitted to 

refer back to the material during the task attempt if required). 

 

 Participants should close each UA document after reading it in its entirety77, launch 

the relevant localisation tool and attempt the task. 

 

 Participants were permitted to refer back to the printed task sheet instructions at any 

point in the task to remind them of which subtasks needed to be completed as part of 

each task. 

 

 Participants were allowed to seek additional assistance if they encountered an impasse, 

but only in the order described in Chapter 3, Methodology.  

 

 Participants should alert the facilitator should they encounter any confusion or 

discomfort. 

 

 

The task sheet instructions were read aloud before the commencement of each task to reiterate 

the subtasks that needed to be completed successfully78. After this, the CamStudio™ screen 

recording application was initiated on each participant’s computer, the official 

commencement of the task was announced aloud to participants, and a stopwatch timer was 

                                                           
76 Albers and Kim (2002) suggest steering participants away from less meticulous reading behaviour such as 
skimming or scanning. 
77 This facilitated analysis of the screen recording data after testing was complete. 
78 It is common practice to provide a written information sheet about the experiment to participants in this way 
(Garcia et al. 2005, Blandford et al. 2008). 
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started 79. During the experiments, I observed the behaviour of participants and recorded all 

relevant data on a performance checklist (which I refer to as an observer sheet; see Appendix 

8, Controlled Usability Experiment Performance Checklist) during their task attempts 

(Nielsen 2001b). As per best practice in usability testing, I attempted to remain as anonymous 

and unobtrusive as possible during testing (Rubin and Chisnell 2008, Gray 2014) but was 

available, however, to provide additional assistance to participants if required. I also 

announced to participants when 10, 15, 20, 25 and 29 minutes had elapsed during each task 

attempt. If the full 30 minutes elapsed during any attempt, I declared that the time 

specification limit had been reached and proclaimed the task to be finished. Participants that 

completed a task before the allotted time had been exceeded (or who gave up on a task) were 

asked to raise their hand, and the task was considered to be finished at this point. Particpants 

were then requested to complete a post-task questionnaire to register their satisfaction with the 

UA documentation for the task (see Appendix 14, Controlled Experiment Post-Task 

Questionnaires). When all four tasks were completed by both participants in each 

experimental session, I announced that the session was complete, collected the post-task 

questionnaires from participants, thanked them for their time, and escorted them out of the 

test lab. I then transferred the CamStudio™ video capture files from the lab computers to an 

external hard drive, before closing down all applications, deleting any unnecessary test files, 

and shutting down.   

 

The next section describes the process by which the readability of both data sets was tested in 

this research.  

                                                           
79 The measurements for both reading time and task completion time were started from this point.  
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4.6 Readability Formulas and Readability Data Collection 
 

 

Microsoft’s Microsoft Word™, EditCentral.com’s Style & Diction (EditCentral.com 2011) 

and Online-Utility.org’s Readability Calculator (Online-Utility.org 2011) were automatically 

used to calculate readability scores in this study. Table 18, Applications Capable of 

Generating Readability Scores, shows that while Style & Diction and Readability Calculator 

were capable of generating scores for all six readability formulas used in this research, 

Microsoft Word™ was only capable of generating scores for Flesch Reading Ease Score and 

Flesh-Kincaid Grade Level. 

 

 
Table 18: Applications Capable of Generating Readability Scores 

Readability Formula Microsoft 
Word™ 

Readability 
Calculator 

Style & 
Diction 

ARI (Automated Readability Index) No Yes Yes 
Coleman Liau Index No Yes Yes 
Flesch Reading Ease Score Yes Yes Yes 
Flesh-Kincaid Grade Level  Yes Yes Yes 
Gunning Fog Index No Yes Yes 
SMOG Index No Yes Yes 

 

 

Both data sets consisted of four Microsoft Word™ documents, so evaluating their readability 

with Microsoft Word™ simply involved configuring its grammar checker to generate 

readability scores. However, both Style & Diction and Readability Calculator only processed 

plain text, so it was necessary to convert the .DOC documents in both data sets to plain text 

(.TXT) files to generate readability scores with these applications. The same procedure was 

used to generate readability scores to indicate the readability of the original data set and the 

edited version. 

 

Readability-relevant data were also collected during the controlled usability experiments, in 

the form of reading times and reader satisfaction ratings. In these experiments, participants 

were instructed to open the PDF version of the UA as soon as they were ready to begin 

reading it, and to close the PDF as soon as they finished reading the UA material. Reading 

times were then calculated by analysing the CamStudio™ screen recording video files, 

locating the points at which the UA PDF file was opened and closed during the task, and 
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measuring time that it took. These measurements were also verified against the time 

measurements taken using a stopwatch during the task itself. Reader satisfaction ratings were 

also obtained from participants via the post-task questionnaires distributed to participants after 

each task in the controlled experiments. 

 

The next section in this chapter describes the process by which the translatability triangulation 

was implemented in this study.  
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4.7 STA, HTE and TIN 
 

 

This section describes the process by which the translatability triangulation was implemented 

in this study. STA involved analysing the linguistic composition of both data sets to identify 

instances of the 10 negative human translatability indicators (NHTIs) extrapolated from each 

step in Kohl’s Syntactic Cues strategy (SCS). Table 19, NHTIs derived from SCS Steps, lists 

the 10 steps in the SCS and the corresponding NHTI that I extrapolated from each one for 

purposes of this study.  

 

 
Table 19: NHTIs derived from SCS Steps 

Syntactic Cues Strategy Steps (Kohl 1999) Corresponding NHTI 
1. Make sure you have not used a telegraphic style in 
which the articles (a, an and the) and other function 
words are omitted 

The omission of an article 

2. Look for past participles - verb forms that usually end 
in -ed, such as described, provided and specified 

An instance of a past participle 

3. Look for present participles (verb forms that end in -
ING) such as corresponding, describing and using  

An instance of a present participle 

4. Search for all occurrences of the word and An instance of the word and 
5. Search for all occurrences of the word or An instance of the word or 
6. Look for long noun phrases An instance of four or more successive 

nouns 
7. Look for forms of verbs or verb phrases like assume, 
be sure, ensure, indicate, mean, require, specify, suppose 
and verify 

An instance of a noun phrase that uses 
the words assume, be sure, ensure, 
indicate, mean, require, specify, 
suppose or verify   

8. Look for the verbs give and assign An instance of the verb give or assign 
9. Look for the word if An instance of the word if 
10. When an adjective follows a noun, consider 
expanding the adjective into a relative clause. Make a list 
of each such adjective that you find... 

An instance of an adjective that follows 
a noun 

 

 

Because this evaluation technique was devised specifically for this study, there were no 

existing third-party software applications automatically configured to search for NHTIs and 

automatically generate a HTran index. The LKR provided the functionality to automatically 

search for five of the NHTIs, but did not reach the level of sophistication to support searching 

for all 10 NHTIs. In the end, a combination of manual proofreading and the feature set in 

Microsoft Word™ (similar to the process of identifying guideline transgressions in the 

content rewrite) was used to identify instances of NHTIs in both data sets. The Microsoft 

Word™ find function, in particular, was used to expedite the process of identifying NHTIs in 
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both data sets. Transgressions of the NHTI related to the syntactic cue, “search for all 

occurrences of the word and,” for example, were located by using the word “and” as a search 

term in the find function. Each NHTI identified in the UA documentation was annotated with 

a comment in the Microsoft Word™ file specifying which syntactic cue that instance related 

to. The number of each type of NHTI located in each of the four documents in the original 

data set were counted and recorded on a tally sheet. The same procedure was then repeated to 

determine the number of NHTIs in the four rewritten documents in the edited data set. 

Although the technique was limited in terms of the small number of NHTIs examined, the 

lack of a weighting value assigned to each one80, and absence of a formula with which to 

create a HTran index from the number of NHTIs identified, it at least provided some 

operational means of conducting the STA in this study.  

 

HTE involved asking professional translators to rate how amenable the UA material in either 

data set was to human translation, from English into Spanish. An email was distributed to UL 

students explaining the aim and scope of the HTE, and requesting participation from any 

student that worked a full-time or part-time translator. I promised that any volunteer willing to 

rate the translatability of the UA material for this study would receive a complimentary one-

hour localisation tutorial from this researcher as a reward for donating their time. Due to 

limited time available to conduct this study, once I recruited 10 volunteers I proceeded with 

the HTE. Five of the 10 participants were randomly assigned to rate the HTran of the four UA 

documents in the original data set, with the five remaining participants assigned to rate the 

four rewritten UA documents in the edited data set.  

 

After obtaining written informed consent from HTE volunteers, the five participants assigned 

to rate the material in the original data set were emailed the relevant UA material. To ensure 

that they focused specifically on sentence-level linguistic translatability issues, all the 

sentences from both data sets were extracted as string lists and as Microsoft Excel™ (.XLS) 

files81. The .XLS file consisted of two columns: a String List column (where the text from 

each document in the original data set was segmented into a list of language strings) and a 

                                                           
80 O’Brien (2006) cautions researchers to be aware of the trade-off between the time invested in translatability 
evaluation and the robustness of the results obtained. 
81 A Microsoft Excel™ file, containing a string list version of the four UA documents in both data sets was also 
emailed to participants as professional translators often work with technologies that segment documents into 
string lists. I believed that it was prudent to also present the online UA material to participants in this familiar 
format in the event that they preferred to review the text as a string list rather than as a body of text. 
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Comments column (where participants could leave a comment if they so wished) (see Figure 

10, Screenshot of Online UA String Lists).  

 

 

 

Figure 10: Screenshot of Online UA String Lists 
  

 

After distributing the UA material, participants were given one week to read and review the 

HTran of all four documents in the original data set. After this week elapsed, each participant 

was emailed a short, informal questionnaire requesting them to rate each original UA 

document (in both data sets) on a five-point scale as follows: 

 5 = Very easy to translate 

 4 = Easy to translate 

 3 = Ok (neither particularly easy nor difficult to translate) 

 2 = Difficult to translate 

 1 = Almost impossible to translate 

 

Participants were asked to email the completed questionnaires back to the researcher 

immediately upon completion. The same procedure was used to obtain translatability ratings 
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from the other five participants for the rewritten online UA documentation in the edited data 

set.  

 

TIN involved translating a portion of the original data set into Spanish, translating the 

corresponding portion in the edited data set (also into Spanish), asking native Spanish 

speakers to rate the quality of both translated versions, and inferring from that rating which 

was the more translatable source language version.  An email was distributed to UL students 

(via email the mailing lists available on the university internal email server) explaining the 

aim and scope of the TIN, and requesting participation from any student that worked a full-

time or part-time translator. However, because both data sets consisted of approximately 

12,000 words, it proved impossible to recruit any translators willing to translate this volume 

of words without financial compensation. To overcome this challenge, I conducted an 

informal interview with two translation students to establish what word count, in their 

opinion, would be reasonable to ask a translator to translate for research purposes. Given that 

both interviewees suggested that it was unreasonable to expect a volunteer to translate more 

than 1,000 words without financial compensation, I extracted a segment consisting of 

approximately 750 words from two of the four documents in the original data set (Task 1 

Original UA (Wordfast™).doc and Task 2 Original UA (CATALYST™a).doc), with a 

corresponding portion extracted from the equivalent documents in the edited data set (Task 1 

Rewritten UA (Wordfast™).doc and Task 2 Rewritten UA (CATALYST™a).doc). These 

extracted were named as follows: 

 Task 1 Original UA Extract (Wordfast™).doc 

 Task 2 Original UA Extract (CATALYST™a).doc 

 Task 1 Rewritten UA Extract (Wordfast™).doc 

 Task 2 Rewritten UA Extract (CATALYST™a).doc 

 

I then sent a follow-up email to the UL student population explaining that the scope of the 

translation task had been narrowed such that only four translators were required; with each 

participant only expected to translate a single extract of UA material consisting of 

approximately 750 words. I also promised that any volunteer would receive a complimentary 

one-hour localisation tutorial from this researcher as a reward for their time. With this change 

of approach, I was able to recruit four volunteers for the translation component of the TIN. 
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After the translation task was complete, I named the target language version of the extracts as 

follows: 

 Task 1 Original UA Extract (Wordfast™) - Spanish.doc 

 Task 2 Original UA Extract (CATALYST™a) - Spanish.doc 

 Task 1 Rewritten UA Extract (Wordfast™) - Spanish.doc 

 Task 2 Rewritten UA Extract (CATALYST™a) - Spanish.doc 

 

Next, I sent another email to the UL student population requesting participation from native-

speakers of Spanish for the review component of the TIN. Once again, I offered any research 

volunteer complimentary one-hour localisation tutorial as a reward for their time. Ten 

Spanish-speaking students agreed to review the translated UA documentation for this study. 

The 10 participants were randomly assigned to two groups using an online random number 

generator: one group of five participants evaluated the Spanish version of the two extracts 

taken from the original data set, with the other five participants evaluating the Spanish version 

of the two extracts taken from the edited data set. Each volunteer was emailed the relevant 

translated segment and given one week to read and review the material. After the week 

elapsed, participants were emailed an informal questionnaire asking them rate the linguistic 

quality of the translated material on a five-point scale as follows: perfect, good, ok, very poor 

or incomprehensible. As in the HTE, each participant was asked to email the questionnaires 

back to the researcher immediately upon completion. The ratings collected from the 

translatability triangulation are presented in section 5.7, Translatability Data.  

 

The next section summarises the implementation of the surveys and experiments described in 

this chapter. 
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4.8 Summary of Surveys and Experiments 
 

 

This chapter began by describing the systematic analysis and online survey that were 

conducted to locate existing GCDG compilations, identify the guidelines in these 

compilations of relevance to this study, and create a subset of guidelines for inclusion in the 

GCDGs, based on the ratings assigned by professional global authors in the online 

questionnaire.  

 

The simulation experiments conducted as part of the feasibility study were explained next, in 

terms of how a test document was processed by third-party language checking technologies, 

the LKR, and Microsoft Word™ to establish the extent to which they were capable of 

applying the guidelines investigated in this research.  The content rewrite was recounted next, 

with an account of how real world UA material was procured to assemble a test data set, 

checked for guideline transgressions, and rewritten to create an edited version of the data set. 

 

In addition, the procedure by which the quality of the material in each data set was evaluated 

was outlined. The controlled experiment process was described first, in terms of how the 

experiments were administered and how the experimental data was collected.  Next, the 

readability testing was outlined, with a brief mention of how software was employed to 

automatically run readability formulas and generate readability scores. Finally, the process by 

which the three translatability triangulation techniques were implemented to gauge the HTran 

of both data sets was described. 

 

The next chapter in this study, Chapter 5, Results, reveals the data that were generated by the 

experiments and surveys conducted during this research. 
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Chapter 5: Results 
 

 

This chapter presents the results that were generated by each survey and experiment 

conducted during this research. The chapter is structured such that the results presented in 

each subsection correspond to the seven experiments and surveys described in Chapter 4, 

Surveys and Experiments. Section 5.1, Classification and Subgrouping of Existing GCDGs, 

for example, corresponds to 4.1, Systematic Analysis of Existing GCDGs; section 5.2, Survey 

Feedback and the GCDGs Framework, corresponds to section 4.2, GCDGs Survey, and so on. 

The first section in this chapter presents the findings of the systematic analysis of existing 

literature, in particular, a classification system to categorise GCDGs and a subgroup of 

guidelines, extracted from existing compilations and organised according to the classification 

system, relevant to the development of usable, readable and translatable professional 

documentation. 

 

 

5.1 Classification and Subgrouping of Existing GCDGs 
 

 

The first section in this chapter presents the findings of the systematic analysis of existing 

literature, in particular, a classification system to categorise GCDGs and a subgroup of 

guidelines, extracted from existing compilations and organised according to the classification 

system, relevant to the development of usable, readable and translatable professional 

documentation. The guidelines in this study were categorised according to whether they 

addressed lexicology, orthography and writing conventions, morphology, syntax, text 

structure, or text presentation. A total of 1,001 guidelines were identified in the seven 

compilations inspected: 209 in the Research-based Web Design and Usability Guidelines 

compilation, 10 in the SunProof Controlled Language, 12 in Cadwell's Compilation of CL 

Rules, 37 in the Symantec Style Guide, 169 in the Global English Style Guide, 62 in the ASD 

Simplified Technical English HOCL and 502 in the Microsoft Manual of Style for Technical 

Publications.  
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A detailed review of the 1,001 guidelines in these sources revealed that 274 were relevant to 

this study: 47 of the 209 guidelines from the Research-based Web Design and Usability 

Guidelines compilation, 9 of the 10 guidelines from the SunProof controlled language, 6 of 

the 12 guidelines from Cadwell's compilation of CL rules, 17 of the 37 guidelines from the 

Symantec Style Guide, 68 of the 169 guidelines from the Global English Style Guide, 20 of 

the 62 guidelines from the ASD Simplified Technical English CL, and  107 from the 502 

guidelines from the Microsoft Manual of Style for Technical Publications. Table 20, GCDGs 

Selected for the Guidelines Subgroup, lists the seven guideline compilations (and associated 

authors) inspected in this study, details the number of guidelines in each compilation and 

quality attributes they address, and specifies how many were deemed suitable for the 

subgroup in this study. After removing the duplicate guidelines, this left 236 unique 

guidelines in the subgroup created for this study.   
 
 
 

Table 20: GCDGs Selected for the Guidelines Subgroup 
Source of Content 

Development 
Guidelines  

Author and Date 
of Publication 

Number of 
Guidelines  

Selected for 
Inclusion in  

the Subgroup 

Global Quality  
Attributes 
Addressed 

Research-based 
Web Design and 
Usability Guidelines 

Bailey et al. (2006)  209 
guidelines 

47 guidelines Usability 

SunProof 
Controlled  
Language  

Akis et al.  (2003) 10 controlled 
language 
rules 

9 controlled 
language rules 

Readability, 
translatability 

Cadwell's 
Compilation of CL 
Rules 

Cadwell (2008) 12 controlled 
language 
rules 

6 controlled 
language rules 

Readability, 
translatability 

Symantec Style 
Guide  

Symantec (2010) 37 guidelines 17 guidelines Translatability 

Global English Style 
Guide  

Kohl (2008a) 169 
guidelines 

68 guidelines Translatability 

ASD Simplified 
Technical English 

The AeroSpace and 
Defence Industries 
Association of 
Europe (2010) 

62 controlled 
language 
rules 

20 controlled 
language rules 

Translatability 

Microsoft Manual of 
Style for Technical 
Publications  

Microsoft (2004) 502 
guidelines 

107 guidelines Translatability 

 

 

The 236 guidelines selected for the subgroup in this study were categorised according to the 

classification system outlined in Table 20, GCDG Classification System. In total, 37 of the 

236 guidelines were categorised as lexicology guidelines (see Appendix 15, Lexicology 

Guidelines in the Subgroup). The 23 vocabulary and terminology guidelines focused mainly 
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on using clear, familiar words without any unusual or ambiguous vocabulary; while the 

terminology guidelines advocated avoiding the use of confusing technical or internal terms 

and using a standard method of writing company and product names. The main essence of the 

remaining 14 miscellaneous lexicology guidelines was to avoid, where possible, the use of 

abbreviations, acronyms, idioms, colloquialisms, metaphors, prefixes, suffixes, synonyms and 

trademarks. If there were cases where an abbreviation or acronym had to be used, the 

guidelines suggested providing a definition for the reader to avoid confusion.  

 

In total, 66 of the 236 guidelines were categorised as orthography and writing conventions 

guidelines (see Appendix 16, Orthography and Writing Conventions Guidelines in the 

Subgroup). The two guidelines for spelling emphasized that words should be spelled 

correctly, according to the spelling conventions of the locale for which the content was being 

written. The 10 capitalisation guidelines advocated using capitals for proper nouns, bullet 

points, column headings and the beginning of new sentences, but avoiding using them for 

common nouns, spelled-out forms of acronyms and emphasis. The 31 punctuation guidelines 

advocated eliminating the use of colons, semi-colons, parenthetical statements, ellipsis and 

pronominal reference. These guidelines also recommended that ampersands, forward slashes 

and equal signs not to be used in place of words such as “and”, “or” and “is” respectively. In 

addition, the punctuation guidelines offered directives on how to use commas, hyphens, 

parenthesis and quotation marks. Furthermore, the 23 writing conventions guidelines focused 

on writing numbers, measurements, time, dates, phone numbers and web addresses regularly 

and consistently. The numbers and measurements conventions guidelines recommended when 

to write numbers as words or numerals, and how to use decimal points. The time and date 

conventions guidelines offered suggestions on when to write times and dates as words or 

numbers, as well as which format and notations to use to represent them. The guidelines for 

writing phone number and web addresses advocated using international codes for telephone 

numbers, and recommend how to write web addresses consistently. On the other hand, only 

three of the 236 guidelines in the subgroup were morphology guidelines (see Appendix 17, 

Morphology Guidelines in the Subgroup). The first two advocated using hyphens to indicate 

compound numerals, fractions and the first part of compounds. The third guideline suggested 

avoiding suspended compound adjectives as in the phrase upper- and lower-case letters.  

 

In all, 56 of the 236 guidelines selected for the subgroup in this study were categorised as 

syntax guidelines (see Appendix 18, Syntax Guidelines in the Subgroup). The 15 guidelines 
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addressing nouns and articles focused on how to use both linguistic elements correctly in 

noun phrases, and specified how to write the plural and possessive of nouns. These guidelines 

also emphasized the importance of including articles, suggesting using an article or 

demonstrative adjective before a noun (but only using “the” before definite nouns. The 12 

guidelines referring to adjectives, clauses and modifiers suggested using standard adjectives 

and clarifying clauses and modifiers. The 19 guidelines addressing verbs recommended using 

short verb phrases, keeping the subject and verb close together, and using the active voice. 

The guidelines for verbs also suggested avoiding ambiguous verb constructions, idiomatic 

phrasal verbs, series of adjectives or adverbs, mood shifts, the future tense, the progressive 

tense and use of “would” as a modal verb. The guidelines for gerunds advocated 

disambiguating words that end with “ing” and punctuating them correctly. The remaining 

syntax guidelines gave additional recommendations addressing conjunctions and word order, 

and suggested writing instructions in the affirmative.  

 

A further 57 of the 236 guidelines were classified as text structure guidelines (see Appendix 

19, Text Structure Guidelines in the Subgroup). The 18 guidelines for paragraph structure 

recommended limiting the number of words and ideas in each paragraph, making the opening 

sentence of each paragraph descriptive, and presenting new or complex information slowly so 

the reader has time to assimilate to it. The sentence structure guidelines advocate using a 

maximum of 25 words per sentence (without omitting key words), keeping to one topic per 

sentence, avoiding unusual sentence constructions, and limiting the use of interrupting 

sentences, sentence fragments, compound subjects and predicates. The 17 guidelines for 

instructions, tasks, steps, notes, tips, cautions and warnings in the framework suggested that 

authors should write instructions consistently in terms of task sequences, capitalisation and 

punctuation. They also offered recommendations on how to write notes, tips, cautions and 

warnings. The guidelines for writing lists recommended ordering and capitalising list items 

consistently, while the guidelines for tables advised restricting the number of columns per 

table and avoiding page breaks where possible. The titles and headings guidelines advocated 

using descriptive headings with gerunds, keeping headings on one line, and avoiding 

beginning headings with an article or the words “using” or “working with.” Finally, the 

guidelines for word wrapping advised avoiding word breaks if a word has less than three 

letters or if it leaves a single letter at the end of the line.  

 

The remaining 17 guidelines in the subgroup were categorised as text presentation guidelines 
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 (see Appendix 20, Text Presentation Guidelines in the Subgroup). The nine typography 

guidelines recommended using familiar font types with a black colour, of at least 12-point 

font size. They also suggested highlighting critical data and emphasizing importance where 

necessary but limiting the amount of bold and coloured text used to ensure visual consistency. 

The eight text layout guidelines suggested placing important items in a consistent manner at 

the top centre of the page. They also recommended grouping related elements, aligning items 

on the page and using moderate white space to avoid cluttered displays. Finally, the 

guidelines for text presentation advocated leaving enough room for text expansion should the 

content be translated.    

 

The next section in this chapter presents the findings of the online survey. 
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5.2 Survey Feedback and the GCDGs Framework 

 

 

This section presents feedback from the online questionnaire, including a general information 

about the respondents (such as the type of content they authored and the technologies that 

they used.) and the ratings assigned by respondents to each guideline.  

 

 

5.2.1 General Results about Questionnaire Respondents 
 

Questionnaire respondents were based in different countries including Australia, Belgium, 

Canada, England, France, Ireland, and Singapore. The job titles of respondents included 

director of technical communications, documentation manager, and head of technology, 

information developer, technical author, technical editor and technical writer. Figure 11 

shows that all 24 respondents had at least three years’ experience working as a professional 

global author. Six respondents (25%) had 3-5 years experiences, and the remaining 18 

respondents had more than 5 years’ experience.  
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Figure 11: Years of Professional Experience of Survey Respondents 

 

 

Figure 12 shows that the majority (66.7%) of respondents used Microsoft Word™ daily, with 

a further 12.5% using it weekly. Adobe Framemaker™ was the next most frequently used 

authoring tool, with 15% of respondents using it daily and 25% using it weekly.  

 



138 
 

 
Figure 12: Authoring Tools used by Professional Authors (Statistics) 

 

 

The least used authoring tool was Quark Xpress™ with no respondents using it either daily or 

weekly, and 88.9% (16 respondents) having never used the tool at all. Figure 13 displays this 

information in bar chart format. 

 

 

 
Figure 13: Authoring Tools used by Professional Authors (Bar Chart) 
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Respondents were also asked what other types of authoring tools they used in the workplace. 

Figure 14 shows that 42.3% of respondents used web design tools, with a further 9.5% using 

them daily. 

  

 

 
Figure 14: Other Tools used by Professional Authors (Statistics) 

 

 

 

The survey feedback shows that professional global authors may never use technologies such 

as help authoring tools (42.1%), terminology management tools (47.6%) and controlled 

language tools (57.9%) revealed that many respondents never use these tools as shown in 

Figure 15: Other Tools used by Professional Authors (Bar Chart). 
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Figure 15: Other Tools used by Professional Authors (Bar Chart) 

 

 

Respondents were next asked which authoring resources they used in a professional context. 

Figure 16 shows that the two most frequently used authoring resources were dictionaries and 

style guides, with 65.2% of respondents using each of them daily.  

 

 

 
Figure 16: Authoring Resources used by Professional Authors (Statistics) 
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Glossaries were also popular with 43.5% of respondents using them daily. The least 

frequently used resources were controlled languages, with 65% of respondents having never 

used them in a professional context. Figure 17 displays this information in bar chart format. 

 

 

 
Figure 17: Authoring Resources used by Professional Authors (Bar Chart) 

 

 

Respondents were asked what type of content they had developed in their professional career, 

and results show that 23 of the 24 respondents had developed user assistance material. One 

respondent selected the “Other” option but specified “technical training materials for 

engineers” as the content that he or she was responsible for developing. This satisfied the 

original criterion that respondents were required to be familiar with the development of user 

assistance in order to be able to give the guidelines an educated rating. Figure 18 displays this 

information in bar chart format.  
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Figure 18: Type of Content Developed by Survey Respondents (Bar Chart) 

 

 

A full set of the responses for this section of the questionnaire are included in Appendix 21, 

Online Questionnaire Results (Information about Respondents). The next subsection offers an 

overview of the mean ratings assigned to each guideline in the study.     

 

 

5.2.2 Guideline Ratings  
 

Each of the 236 guidelines listed on the questionnaire was assigned 24 ratings, the mean 

values of which were calculated to determine the average rating per guideline. This subsection 

describes the guidelines that received the highest mean ratings and those that received the 

lowest mean ratings in the questionnaire.   

 

The feedback from the questionnaire shows that, on average, the 10 guidelines held in highest 

regard by respondents are:   

 Once you choose the words to describe something, continue to use the same words 

(particularly Technical Names) (mean rating of 4.96 out of 5) 

 Identify your command correctly as a warning or caution (mean rating of 4.75 out of 

5) 

 Be logical, literal, and precise in your use of language (mean rating of 4.67 out of 5) 

 Define acronyms and abbreviations (mean rating of 4.67 out of 5)  

 Ensure that all words are spelt correctly (mean rating of 4.67 out of 5) 
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 Avoid burying procedural information in narrative text; the procedure will be hard to 

find and follow (mean rating of 4.63 out of 5)  

 Avoid surprising or humorous word choices, slang, and sarcasm (mean rating of 4.63 

out of 5)  

 In an instruction, write the verb in the imperative (“commanding”) form (mean rating 

of 4.63 out of 5) 

 Start numbered items at one (mean rating of 4.63 out of 5) 

 Eliminate obscure foreign words (mean rating of 4.58 out of 5) 

 

A further three guidelines also scored the same mean rating (4.58) as the guideline ranked in 

tenth place: “eliminate idioms,” “eliminate metaphors” and “eliminate orthographic 

variants.” 

 

The feedback from the questionnaire also shows that, on average, the 10 guidelines held in 

lowest regard by respondents are:   

 To refer to an entire Web site, as opposed to the home page of the site, it is alright to 

drop the www. at the beginning of the site address (mean rating of 2.13 out of 5) 

 To specify a key sequence, use commas and spaces to indicate the sequence in which 

the keys must be pressed (mean rating of 2.63 out of 5) 

 Use at least a 12-point font (e.g., typeface) on all web pages (mean rating of 2.79 out 

of 5) 

 Use an en dash, not a hyphen, to form negative numbers (mean rating of 2.79 out of 5) 

 Place important items at top centre (mean rating of 2.88 out of 5) 

 Spell out ordinal numbers in text (mean rating of 2.88 out of 5) 

 Do not use a period following the step number unless your document design requires it 

(mean rating of 2.92 out of 5) 

 Do not use semicolons (mean rating of 2.96 out of 5) 

 Spell out the names of months. Use the format month dd, yyyy (mean rating of 3.00 

out of 5) 

 Form the possessive case of a singular noun by adding an apostrophe and an s, even if 

the singular noun ends in s, x, or z (mean rating of 3.04 out of 5) 
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Table 21, Top 10 Highest Rated Lexicology Guidelines, lists the ten lexicology guidelines 

that received the highest mean ratings from the online questionnaire (for a full list of the mean 

ratings assigned to the lexicology guidelines, see Appendix 22, Mean Ratings for the 

Lexicology Guidelines in the Subgroup). 

 

 
Table 21: Top 10 Highest Rated Lexicology Guidelines 
Highest Mean-Rated Lexicology Guidelines  Mean 

Rating 
Once you choose the words to describe something, continue to use the same words 
(particularly Technical Names). 

4.96 

Be logical, literal, and precise in your use of language 4.67 
Define acronyms and abbreviations 4.67 
Avoid surprising or humorous word choices, slang, and sarcasm 4.63 
Eliminate obscure foreign words  4.58 
Eliminate idioms  4.58 
Eliminate metaphors  4.58 
Eliminate wordy phrases 4.54 
Eliminate colloquialisms  4.54 
Avoid using words for something other than their literal meaning 4.46 

 

 

The vocabulary guideline with the highest mean rating from survey respondents was “be 

logical, literal, and precise in your use of language” with a mean rating of 4.67. The lowest 

rated vocabulary guideline was “eliminate repeated words and phrases” with a mean rating of 

3.29. The terminology guideline with the highest mean rating from survey respondents was 

“once you choose the words to describe something, continue to use the same words 

(particularly Technical Names).” with a mean rating of 4.96. The lowest rated terminology 

guideline was “when listing different versions of a product, list the most recent version first” 

with a mean rating of 3.21.  

 

The abbreviations and acronyms guideline with the highest mean rating from survey 

respondents was “define acronyms and abbreviations” with a mean rating of 4.67. The lowest 

rated abbreviations and acronyms guideline was “use abbreviations sparingly” with a mean 

rating of 3.71. The miscellaneous lexicology guidelines with the joint highest mean ratings 

from survey respondents were “eliminate idioms” and “eliminate metaphors,” each with a 

mean rating of 4.58. The lowest rated miscellaneous lexicology guideline was “Do not use a 

prefix to affect an entire phrase” with a mean rating of 4.08.  
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Table 22, Top 10 Highest Rated Orthography and Writing Conventions Guidelines, lists the 

ten orthography and writing conventions guidelines that received the highest mean ratings in 

the online questionnaire (for a full list of the mean ratings assigned to the orthography and 

writing conventions guidelines, see Appendix 23, Mean Ratings for the Orthography and 

Writing Conventions Guidelines in the Subgroup). 

 

 
Table 22: Top 10 Highest Rated Orthography and Writing Conventions Guidelines 

Highest Mean-Rated Lexicology Guidelines  Mean 
Rating 

Ensure that all words are spelt correctly 4.67 
Eliminate orthographic variants 4.58 
Eliminate variant spellings  4.54 
Always capitalize the first word of a new sentence following any end punctuation. 4.54 
Don’t use an ampersand in place of the word and 4.54 
Capitalize user-interface labels as they are capitalized in the interface 4.5 
Avoid ellipsis and pronominal reference 4.5 
Precede local phone numbers with country and city codes if your content will be 
published in more than one country or if you list phone numbers from more than one 
country.  

4.5 

Never use all uppercase for emphasis 4.38 
Use commas to separate main clauses  4.38 

 

 

The spelling and capitalisation guideline with the highest mean rating from survey 

respondents was “Ensure that all words are spelt correctly” with a mean rating of 4.67. The 

lowest rated spelling and capitalisation guideline was “Do not capitalise the spelled-out form 

of an acronym unless the spelled-out form is a proper noun” with a mean rating of 3.42. The 

colon, semi-colon and comma guideline with the highest mean rating from survey 

respondents was “Use commas to separate main clauses” with a mean rating of 4.38. The 

lowest rated colons, semi-colons and commas guideline was “To specify a key sequence, use 

commas and spaces to indicate the sequence in which the keys must be pressed” with a mean 

rating of 2.63.  

 

The hyphens and slashes guidelines with the joint highest mean rating from survey 

respondents were “Use hyphens consistently in the noun and adjective forms of multi-word 

verbs” and “Do not use a hyphen in key combinations; use a plus sign instead, as in 

“ALT+O”,” each with a mean rating of 4.17. The lowest rated hyphens and slashes guideline 

was “Do not use slashes” with a mean rating of 3.42.  
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The quotation marks, parentheses, ellipses and typographical symbols guideline with the 

highest mean rating from survey respondents was “Avoid ellipsis and pronominal reference” 

with a mean rating of 4.5. The joint lowest rated quotation marks, parenthesis, ellipsis and 

typographical symbols guidelines were “Use parentheses to make cross references to 

illustrations and/or text, quote letters or numbers that identify items on an illustration or in 

text, mark text for which separation by commas is not sufficient, set off text that is not part of 

the main statement, but is important enough to be indicated, or indicate the correct 

breakdown level of procedural substeps” and “If a command name or dialog box option ends 

with a colon or ellipsis, do not include this punctuation,” each with a mean rating of 3.46. 

 

The numbers, measurements and time guideline with the highest mean rating from survey 

respondents was “The names of time zones should be treated as proper nouns” with a mean 

rating of 4.33. The lowest rated numbers, measurements and time guideline was “Use an en 

dash, not a hyphen, to form negative numbers” with a mean rating of 2.79. The dates, phone 

numbers and web addresses guideline with the highest mean rating from survey respondents 

was “Precede local phone numbers with country and city codes if your content will be 

published in more than one country or if you list phone numbers from more than one country” 

with a mean rating of 4.5. The lowest rated dates, phone numbers and web addresses 

guideline was “To refer to an entire Web site, as opposed to the home page of the site, it is all 

right to drop the www. at the beginning of the site address” with a mean rating of 2.13.  

 

Table 23, Top Three Highest Rated Morphology Guidelines, lists the three morphology 

guidelines that received the highest mean ratings from the online questionnaire. These mean 

ratings are also listed in Appendix 24, Mean Ratings for the Morphology Guidelines in the 

Subgroup.  

 
 

Table 23: Top Three Highest Rated Morphology Guidelines 
Highest Mean-Rated Lexicology Guidelines  Mean 

Rating 
Avoid suspended compound adjectives  4.33 
Use a hyphen to indicate the first part of a compound  4.17 
Hyphenate compound numerals and fractions 3.75 
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The morphology guideline with the highest mean rating from survey respondents was “Avoid 

suspended compound adjectives” with a mean rating of 4.33. The lowest rated morphology 

guideline was “Hyphenate compound numerals and fractions” with a mean rating of 3.75.             

 

Table 24, Top 10 Highest Rated Syntax Guidelines, lists the 10 syntax guidelines that 

received the highest mean ratings from the online questionnaire (for a full list of the mean 

ratings assigned to the syntax guidelines, see Appendix 25, Mean Ratings for the Syntax 

Guidelines in the Subgroup). 

  

 
Table 24: Top 10 Highest Rated Syntax Guidelines 

Highest Mean-Rated Lexicology Guidelines  Mean 
Rating 

In an instruction, write the verb in the imperative (“commanding”) form 4.63 
When appropriate, use an article (the, e, an) or a demonstration adjective (this, these) 
before a noun. 

4.5 

Avoid the use of a sequence of four or more nouns in succession 4.42 
Avoid progressive tense 4.42 
Use standard verb complements  4.38 
Avoid needless shifts between moods 4.38 
Use nouns as nouns, verbs as verbs, and so on  4.33 
Don’t use non-standard comparative and superlative adjectives 4.33 
Use short, simple verb phrases 4.33 
Eliminate certain idiomatic phrasal verbs  4.33 

 

 

The nouns and articles guideline with the highest mean rating from survey respondents was 

“When appropriate, use an article (the, e, an) or a demonstration adjective (this, these) before 

a noun” with a mean rating of 4.5. The lowest rated nouns and articles guideline was “Form 

the possessive case of a singular noun by adding an apostrophe and an s, even if the singular 

noun ends in s, x, or z” with a mean rating of 3.04. The pronouns and adjectives guideline 

with the highest mean rating was “Don’t use non-standard comparative and superlative 

adjectives” with a mean rating of 4.33. The lowest rated pronouns and adjectives guideline 

was “Revise adjectives that follow nouns” with a mean rating of 3.13. The clauses and 

modifiers guideline with the highest mean rating from survey respondents was “Use that in 

relative clauses” with a mean rating of 4.13, with the lowest rated one, “Clarify ambiguous 

modification in conjoined noun phrases,” achieving a mean rating of 3.38. 

 

The most favoured verbs and adverbs guideline was “Use standard verb complements,” with a 

mean rating of 4.38. The lowest rated verbs and adverbs guideline was “Use "could" only if 
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the sentence contains a conditional clause that is introduced by "if,” with a mean rating of 

3.79. The verb moods, voices and tenses guideline with the highest mean rating from survey 

respondents was “In an instruction, write the verb in the imperative (“commanding”) form” 

with a mean rating of 4.63. The lowest rated verb moods, voices and tenses guideline was 

“Avoid the use of the future tense” with a mean rating of 3.88. The gerunds, conjunctions and 

word order guideline that received the highest mean rating from survey respondents was 

“Don’t use a telegraphic writing style,” with a mean rating of 4.25. The lowest rated gerunds, 

conjunctions and word order guideline was “Consider using if...then” with a mean rating of 

3.5.  

 

Table 25, Top 10 Highest Rated Text Structure Guidelines, lists the ten text structure 

guidelines that received the highest mean ratings in the online questionnaire (for a full list of 

the mean ratings assigned to the text structure guidelines, see Appendix 26, Mean Ratings for 

the Text Structure Guidelines in the Subgroup). 

 

 
Table 25: Top 10 Highest Rated Text Structure Guidelines 

Highest Mean-Rated Lexicology Guidelines  Mean 
Rating 

Identify your command correctly as a warning or caution 4.75 
Avoid burying procedural information in narrative text; the procedure will be hard to 
find and follow 

4.63 

Start numbered items at one 4.63 
Avoid unusual sentence constructions 4.5 
Start a warning or a caution with a simple and clear command 4.5 
If necessary, add a brief explanation to a warning or a caution to give a clear idea of 
the possible risk 

4.5 

Do not omit words to make your sentences shorter 4.46 
Use notes sparingly so that they remain effective in drawing the reader’s attention 4.42 
A caution is a type of note that advises users that failure to take or avoid a specified 
action could result in loss of data (use as such) 

4.33 

Standardize task sequences 4.25 
 

 

The paragraph structure guideline with the highest mean rating from survey respondents was 

“Ensure that (only) necessary information is displayed” with a mean rating of 3.92. The 

lowest rated paragraph structure guideline was “The maximum length of a paragraph is six 

sentences” with a mean rating of 3.17. The sentence structure guideline with the highest mean 

rating from survey respondents was “Avoid unusual sentence constructions” with a mean 

rating of 4.5. The lowest rated sentence structure guideline was “Limit your use of compound 
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subjects and predicates” with a mean rating of 3.79. The instructions, steps and tasks 

guideline with the highest mean rating from survey respondents was “Avoid burying 

procedural information in narrative text; the procedure will be hard to find and follow” with 

a mean rating of 4.63. The lowest rated instructions, steps and tasks guideline was “Do not 

use a period following the step number unless your document design requires it” with a mean 

rating of 2.92.  

 

The notes, tips, cautions and warning guideline with the highest mean rating from survey 

respondents was “Identify your command correctly as a warning or caution” with a mean 

rating of 4.75.  The lowest rated notes, tips, cautions and warning guideline was “Write notes 

so that you give information, not commands” with a mean rating of 3.75. The lists and tables 

guideline with the highest mean rating from survey respondents was “Start numbered items at 

one” with a mean rating of 4.63. The lowest rated lists and tables guideline was “In printed 

content, try to limit tables with long entries to two or three columns” with a mean rating of 

3.13. The titles and headings guideline with the highest mean rating from survey respondents 

was “Provide descriptive page titles” with a mean rating of 4.13. The lowest rated titles and 

headings guideline was “Avoid beginning headings with “using” or “working with,” 

achieving a mean rating of 3.08. The word wrapping guideline with the highest mean rating 

from survey respondents was “Try to avoid breaking function names and parameters” with a 

mean rating of 4.13. The lowest rated word wrapping guideline was “Do not break a word if it 

leaves fewer than three letters at the beginning of the next line” with a mean rating of 3.58.  

 

 
Table 26: Top 10 Highest Rated Text Presentation Guidelines 

Highest Mean-Rated Lexicology Guidelines  Mean 
Rating 

Highlighting information (Do not use two (or more) different ways to highlight the 
same information) 

4.54 

Ensure visual consistency 4.5 
Group related elements 4.42 
If your content is to be localized or might be localized in the future, allow space for 
text expansion 

4.29 

Avoid cluttered displays 4.21 
Use bold text sparingly 4.13 
Place important items consistently 4.08 
Highlight critical data 4.04 
Color-coding and instructions (When using color-coding on your Web site, be sure 
that the coding scheme can be quickly and easily understood) 

4.04 

Align items on a page 4.04 
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Finally, Table 26, Top 10 Highest Rated Text Presentation Guidelines, lists the ten text 

presentation guidelines that received the highest mean ratings in the online questionnaire (for 

a full list of the mean ratings assigned to the text presentation guidelines, see Appendix 27,  

Mean Ratings for the Text Presentation Guidelines in the Subgroup). 

 

The typography guideline with the highest mean rating from survey respondents was “Do not 

use two (or more) different ways to highlight the same information” with a mean rating of 

4.54. The lowest rated typography guideline was “Use at least a 12-point font on all web 

pages” with a mean rating of 2.79. The page layout guideline with the highest mean rating 

from survey respondents was “Group related elements” with a mean rating of 4.42. The 

lowest rated page layout guideline was “Place important items at top centre” with a mean 

rating of 2.88.  

 

 

5.2.3 The GCDGs Framework 
  

The GCDGs Framework was constructed to create an organised structure by which to 

organise and implement the subset of the 236 guidelines from the questionnaire that achieved 

a mean rating of 4.0 out of 5 or higher. Sauro and Kindlund (2005) recommend using a mean 

specification limit of 4.0 (from a five-point scale, where higher values indicate more positive 

ratings) for satisfaction ratings in usability experiments, and I adopted this minimum 

acceptable mean rating level for the guidelines selected for inclusion in the GCDGs 

Framework in this study. 

 

The framework was constructed  in Microsoft Excel™ as a spreadsheet document, with 

column headings for the guidelines and additional metadata including guideline category and 

subcategory, guideline expansion, example of a transgression, quality attribute addressed by 

the guideline, and mean rating based on the feedback from the online questionnaire (see 

Figure 19, Screenshot of the GCDGs Framework). 
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Figure 19: Screenshot of the GCDGs Framework 

 

 

This framework was populated with the 127 guidelines that scored a mean rating of 4.0 or 

higher from the feedback in the online questionnaire (see Appendix 28, Guidelines included 

in the GCDGs Framework). Therefore, the implementation of the GCDGs Framework 

described in section 4.4, Procurement, Assembly and Rewrite of Online UA Material, actually 

involved applying 127 variables to the original data set.  

 

The next section presents the findings of the simulation experiments in terms of the optimum 

means of implementing GCDGs in this study. 
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5.3 Feasibility Study Findings 
 

 

This section presents the findings of the simulation experiments conducted with third-party 

language checking technologies, the LKR, and Microsoft Word™. A series of informal, 

unstructured experiments were conducted to assess the viability of using these methods to 

implement the 127 guidelines in the GCDGs Framework. These experiments involved 

processing a test document with the each relevant technology, and noting its functionality on a 

performance checklist.  

 

 

5.3.1 Simulation Results: Third-Party Language Checking Applications 

 

Eighteen language checking applications were investigated in the feasibility study to 

determine their suitability for the implementing the 127 GCDGs selected for this study. Table 

27, Synopsis of Third-Party Language Checking Applications, lists all 18 existing third-party 

language checking applications examined, outlining relevant information for these 

technologies such as cost, functionality, accessibility, and customisability.The simulation 

experiments revealed that none of the 18 third-party language checking applications were 

suitable for implementing the guidelines in this study because: 

 Five language checking applications were unavailable in the public domain (either 

unavailable in the public domain or discontinued products) 

 One language checking application was not capable of checking English source text 

 One language checking application was not capable of checking Microsoft Word™ 

documents or plain text 

 Seven language checking applications had fixed rule sets that were not capable of 

implementing the majority of the rules in the GCDGs Framework 

 Three language checking applications were too expensive to purchase for this research 

  One language checking application was too complex to install and use   
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CLAT™, IBM EasyEnglish Analyzer™ and SunProof, for example, were automatically 

discounted as guideline implementation options for this study as they were not sold 

commercially, and LingDoc™ Clarity and Simplus™ were also disregarded because they 

were discontinued products and no longer available to purchase or download. 

 
 

Table 27: Synopsis of Third-Party Language Checking Applications 
Application CES NCRs SCRs CBCR CMW FDEV FPP  

Acrocheck™ (by 
Acrolinx) 

Yes N/A Yes* No? Yes Yes $50K - 
$100K 

+++   
Cognitas Language 
Checker™ (by 
Cognitas) 

No 
(German 

only) 

N/A N/A  N/A No+ Yes €305 

CLAT™ (by the 
University of 
Saarbrucken)** 

Yes N/A N/A N/A Yes No $50K - 
$100K 

+++   
Congree Personal 
Edition™ (by 
Congree) 

Yes N/A N/A N/A Yes Yes $199 

CorrectEnglish™ 
Web (by Correct 
English) 

Yes N/A N/A No (set list 
of rules) 

Yes Yes $79 per 
year 

crossAuthor 
Linguistic™ (by 
Across) 

Yes N/A N/A N/A Yes Yes >€200 
++ 

Editor™ (by 
Serenity Software) 

Yes 23 N/A No (MLA 
rules only) 

Yes Yes $75 

HyperSTE™ (by 
Tedopres 
International) 

Yes 57 N/A No (STE 
rules only) 

Yes No $1,799 
++ 

IBM EasyEnglish 
Analyzer™ (by 
IBM)** 

Yes 40 N/A Yes N/A No N/A**  

LingDoc™ Clarity 
(by Palstar)*** 

Yes N/A N/A No (set list 
of rules) 

Yes No N/A*** 

MAXit Checker™ 
(by Smart 
Communications) 

Yes N/A N/A No (STE 
rules only) 

Yes No $1K - 
$5K 
+++ 

PerfectIt™ (by 
Intelligent Editing) 

Yes 28 Yes No (set list 
of rules) 

Yes Yes $90 

RightWriter™ (by 
Elite Minds) 

Yes N/A N/A No (set list 
of rules) 

Yes No $29.95 

SDL 
AuthorAssistant™ 
(by SDL) 

Yes 19 Yes N/A Yes Yes+ £1,200 

Simplus™ (by 
Lingua 
Technologies) 

Yes N/A N/A N/A N/A No N/A*** 

StyleWriter™ (by 
Editor Software) 

Yes N/A N/A N/A Yes Yes Yes 
($150) 

SunProof (by Sun 
Microsystems)** 

Yes N/A N/A No (CLAT 
rules only) 

N/A No N/A** 

WhiteSmoke™ (by 
WhiteSmoke) 

Yes 43 N/A N/A Yes Yes $139.95 
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Note: The following abbreviations and notations are used in Table 27: 

 CES: Checks English source text? 
 NCRs: Number of checking rules?  
 SLCRs: Selectable list of checking rules?  
 CBCRs: Create bespoke checking rules?   
 CMW: Checks Microsoft Word documents? 
 FDEV: Free demo or evaluation version available in the public domain? 
 FPP: Purchase price 

 
In addition, the following notations are also used: 
 * Different guideline “packs” available 
 ** Not available in the public domain 
 *** Discontinued product 
 + For Adobe Framemaker only 
 ++ As advised by verbal or email contact with the sales department of the relevant vendor 
 +++ According to an article by Uwe Muegge in TranslationDirectory.com in 2007 

 
 

It was not feasible to use Cognitas Language Checker™ to implement the guidelines in this 

study as it only checked German source text, and SDL AuthorAssistant™ was also unsuitable 

as it was only capable of checking Framemaker™ documents.  In addition, CorrectEnglish™ 

Web, Editor™, PerfectIt™ and RightWriter™ also proved unsuitable for implementing the 

guidelines as they were only capable of checking a text for a fixed, pre-defined list of 

guideline transgressions. Although Congree Personal Edition™, Simplus™, StyleWriter™ 

and WhiteSmoke™ contained more flexible lists of user-selectable linguistic checks, the 

types of linguistic issues that these applications checked for did not correspond with the 127 

guidelines in the GCDGs Framework in this study. 

 

This left just four viable options from the original 18 third-party language checking 

applications examined: Acrocheck™, crossAuthor Linguistic™, HyperSTE™ and MAXit 

Checker™. Unfortunately, Acrocheck™, HyperSTE™ and MAXit Checker™ all cost in 

excess of €1,000 per license, which ruled out their unfeasibility for this study also. The 

remaining third-party language checking application, crossAuthor Linguistic™, also had to be 

discarded due to a complex installation process involving configuration of servers, APIs, and 

so on. Given the limited time frame available to complete this research, and my lack of 

experience with server-based installation procedures, it was necessary to discount crossAuthor 

Linguistic™ as a potential guideline implementation option for this study.  

Therefore, this first component of the feasibility study revealed that none of the 18 existing 

third-party language checking applications was suitable for implementing the 127 guidelines 
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in the GCDGs Framework for this research. The next subsection describes the simulation 

results of the LKR.   

 

 

5.3.2 Simulation Results: The LKR 
 

Because it proved unfeasible to use any of the 18 existing third-party language checking 

applications to implement the 127 guidelines in the GCDGs Framework, I developed the LKR 

during the course of this study as an alternate means of GDCG application. This subsection 

shows the results of this research and development, giving a brief overview of how the 

bespoke system works. 

 

The LKR is a web-based system; a demo of which is available at the following location: 

http://demo.solas.uni.me/lkr/author/.  

 

The user configures which guidelines the LKR will check for transgressions of before 

uploading any content to the system. Before uploading any content to the LKR however, it 

was necessary for the user to define which guidelines the system would check for violations 

of. After defining these checks, the next step is to upload the content to the LKR. Any text 

uploaded to the LKR is automatically parsed and segmented (according to the Segmentation 

Rules eXchange (SRX) standard (LISA 2010) into a string list consisting of three columns: 

the Original Text column (displaying the original text for reference purposes), the Editable 

Text column (where problematic strings were rewritten) and the Comments column (where 

relevant notes were added) (see Figure 20: Localisation Knowledge Repository (LKR) Author 

Area). 

 

 

http://demo.solas.uni.me/lkr/author/
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Figure 20: Localisation Knowledge Repository (LKR) Author Area 
 

 

As soon as the user clicks the “Analyse” button, the system automatically generates a count of 

how many segments in the text violate the selected guidelines, highlights any segment that 

contains a guideline transgression, and provides information in the Comments columns 

specifying the exact guideline that was violated and a general suggestion on how the segment 

could be rewritten to conform to that guideline (although it was beyond the scope of this 

research to develop the LKR to such an extent that it could automatically rewrite it).  

 

To rectify a guideline transgression, the user selects the segment containing the issue, chooses 

the Editable column, makes the changes required, clicks Ok82,  and saves the changes made 

(see Figure 20: Localisation Knowledge Repository (LKR) Author Area). The user submits 

the changes to a project manager (PM) who can either sign off the material or send the job 

back to the author for further editing. When all the editing is completed in the LKR authoring 

environment, an edited version of the original file format is exported from the system. Before 

exporting the file however, the LKR user specifies which type of metadata to include in an 

XLIFF-based project container. XLIFF is a variety of XML that supports the storage of both 

language strings and metadata (Savourel 2003). User-specified metadata such as author name, 
                                                           
82 SunProof uses a similar method by underlining errors and displaying explanations for them in an Error 
Message pane. 
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email address, domain and comment, is augmented with other metadata automatically 

generated by the system (such as job ID, word count, source language, and a record of the 

edits made to the text strings); all of which is stored in an enriched XLIFF-based project 

container file (see Figure 21, Localisation Knowledge Repository (LKR) Project Manager 

Area). 

 

 

 
 

Figure 21: Localisation Knowledge Repository (LKR) Project Manager Area 
 

 

Therefore, the LKR project file not only contains the original and edited strings, but also a set 

of metadata which can be processed by professionals or technologies downstream in the 

global content development process. A localisation manager, for example, could check the 

word count and subject domain of a set of source language documentation to assess the scope 

of a translation project. Table 28, Synopsis of the LKR, lists the features of the LKR that were 
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relevant to the content rewrite in this study. 

 

 

Table 28: Synopsis of the LKR 
Feature  Description 

Checks English source 
text? 

Yes: English is the only language that the LKR prototype 
checks 

Number of checking 
rules?  

25 checking rules (see Table 29, LKR Guideline Checks)  

Selectable list of checking 
rules?  

Yes: The user can select as many or as few of the 25 LKR 
guideline checks as he or she wishes. 

Create bespoke checking 
rules?   

Limited: The user can create a list of stop words in the LKR, 
with the system flagging a potential issue in any string that 

contains one of these words or phrases.  
Checks Microsoft Word™ 
documents? 

No: The LKR prototype is currently only able to upload and 
check .TXT and .XLIFF files. 

Internet connection 
required? 

Yes: The LKR functions as a web application so an internet 
connection is required. 

Free demo or evaluation 
version available in the 
public domain? 

Yes: A demo of the LKR is available at the following 
location: http://demo.solas.uni.me/lkr/author/.  

Purchase price N/A: The prototype version of the LKR was developed for 
research purposes and is not sold commercially.  

 

 

Several simulation experiments were conducted to test the feasibility of using the LKR as a 

means of GCDG application. Although the initial intention was that the LKR would be able to 

implement all the guidelines in the GCDGs Framework, given the limitations of this research, 

it was not possible to develop the LKR to this level of sophistication (see Table 28, Synopsis 

of the LKR). Table 29, LKR Guideline Checks, lists the 25 guideline checks from the GCDGs 

Framework that the system was capable of implementing, offering a description of each 

guideline, the source it was derived from, and the quality attribute that it addresses. Having 

determined the LKR to be unsuitable as a guidelines implementation option for this research, 

the next subsection presents the results of the final component of the feasibility study: 

assessing the suitability of implementing the guidelines using an existing word processing 

software application. 

 

 

 

http://demo.solas.uni.me/lkr/author/
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Table 29: LKR Guideline Checks 
Guideline 

Classification 
Guideline  

Description 
Source  Addresses 

Lexicology Define acronyms and abbreviations RWUG Us 
Orthography Don’t use quotation marks to represent inches or 

feet 
GESG Com, Tran 

 Always capitalise the first word of a new 
sentence following any end punctuation. 

MSSG Con, Trans 

 Avoid starting a sentence with a numeral MSSG Con, Tran 
 Form the plural of a number by adding an s with 

no apostrophe 
MSSG Con, Tran 

 If you include www. in the site address, with or 
without the protocol name, the entire address is 
in lowercase 

MSSG Con, Tran 

 Do not add ly, as in firstly and secondly MSSG Con, Tran 
 Avoid A.M. and P.M. notation MSSG Con, Tran 
 Avoid using Greenwich Mean Time or GMT 

alone 
MSSG Con, Tran 

 Do not use semicolons ASDS, GESG, 
SPCL 

Com, Tran 

 Do not use slashes GESG, 
MSSG, SSG 

Com, Con, 
Tran 

 Do not use parenthetical statements GESG, SPCL, 
SSG 

Com, Con, 
Tran 

 Don’t use (s) to form plural nouns  GESG Com, Tran 
 Don’t use an ampersand in place of the word 

and 
GESG, MSSG Com, Con, 

Tran 
 Don’t use an equal sign in place of text GESG Com, Tran 

Morphology Avoid suspended compound adjectives MSSG Con, Tran 
Syntax Avoid the use of personal pronouns, except 

“you” 
MSSG, SPCL, 
SSG 

Con, Tran 

 Use the active voice ASDS, CCCR, 
GESG, 
MSSG, 
RWUG, SSG 

Com, Con, 
Read, Tran, 
Us 

 Eliminate certain idiomatic phrasal verbs  GESG Com, Tran 
 Eliminate repeated words and phrases GESG Com, Tran 
 In an instruction, write the verb in the 

imperative (“commanding”) form 
ASDS Tran 

 Avoid “would” (modal verbs) SSG Con, Tran 
 Avoid the use of the future tense GESG, 

MSSG, SPCL 
Com, Con, 
Tran 

Text 
Structure 

Sentences should not be longer than 25 words 
for descriptive text 

ASDS, CCCR, 
GESG, 
MSSG, SPCL 

Com, Con, 
Read, Tran 

 Keep procedural sentences as short as possible 
(20 words maximum) 

ASDS Tran 

 

 

The next subsection presents the findings of the final component of the feasibility study.  
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5.3.3 Simulation Results: Microsoft Word™ 

 

This subsection presents the findings of the simulation experiments that assessed the viability 

of using Microsoft Word™ as a means of implementing the GCDGs in this study. Microsoft 

Word™ was selected as the existing word processing application to investigate for several 

reasons: 

 Microsoft Word™ contains robust functionality (it was possible, for example, to use 

the Find function to search for a variety of words or symbols associated with different 

guidelines transgressions) 

 Microsoft Word™ is capable of checking English source text 

 Both data sets constructed for this research consisted of four .DOC documents files so 

Microsoft Word™ was the obvious choice to both check and edit the documents 

 A full licence of Microsoft Word™ was available to use in the University of Limerick, 

making it unnecessary to purchase the application 

 

Although it was only possible to semi-automate the implementation of 23 of the 127 

guidelines in the GCDGs Framework using Microsoft Word™, this approach of using a word 

processing application in combination with the framework at least provided a feasible, if time-

consuming, guidelines implementation option. Therefore, Microsoft Word™ was used to 

implement the guidelines in this study, and I used my professional and academic technical 

writing experience to perform the task. 

 

The next section presents the results of the content rewrite, including a report of the linguistic 

composition of both data sets. 
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5.4 Annotated and Edited Versions of the Original Data Set 
 

 

This section presents the results of the content rewrite conducted for this research. The first 

subsection gives an overview of the linguistic composition of the original data set, with the 

second subsection outlining how many transgressions of the 127 guidelines in the GCDGs 

Framework were identified in the original data set. The third subsection then provides an 

overview of the linguistic composition of the edited data set to show what impact the 

guideline implementation had. 

 

 

5.4.1 Linguistic Analysis of the Original Data Set 
 

The statistics function in Alchemy CATALYST™ was initially used to measure the total 

number of words in the online help systems for Wordfast™, CATALYST 9.0™ and QA 

Distiller™: 16,979 words, 130,227 words and 17,630 words, respectively. Microsoft Word™ 

was then used to generate word counts for the extracts taken from the help systems for the 

original data set: 3,089 words, 2,883 words, 3,118 words and 2,923 words, respectively. Table 

30, Composition of the Original Data Set, displays the word counts for the full three online 

help systems and the extracts taken for the original data set.       

 

 
Table 30: Composition of the Original Data Set 

 Source Used to Create 
Online UA Material 

for Testing 

Topics Extracted from Online Help 
Systems to Microsoft Word™ 

Word Count 
of Extracted 

Topics 
Task 1 

Original UA 
(Wordfast™) 

Wordfast™ online help 
system (16,979 words) 

Create new project, translate strings, 
attach glossary, leverage from a 
translation memory, save files 

3,089 words 

Task 2 
Original UA 
(CATALYST

™a) 

Alchemy CATALYST 
9.0™ (130,227 words) 

Create new project, filter, lock and 
translate strings, leave memo, attach 

glossary, extract localised files 

2,883 words 

Task 3 
Original UA 
(CATALYST

™b) 

Alchemy CATALYST 
9.0™ (130,227 words) 

Create new project, mark resources as 
frozen and priority, leverage from a 
translation memory, validate project 

3,118 words 

Task 4 
Original UA 

(QA 
Distiller™) 

QA Distiller™ 
(17,630 words) 

Create new project, configure 
languages and QA Settings, locate and 

rectify errors, save log file 

2,923 words 
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A segment of 3,089 words, for example, was extracted from the Wordfast™ online help 

system for the first task in the initial set of controlled experiments (Task 1 Original UA 

(Wordfast™).doc). Segments of 2,883 words and 3,118 words were also extracted from the 

Alchemy CATALYST 9.0™ online help system for the second and third tasks in the first set 

of controlled experiments (Task 2 Original UA (CATALYST™a).doc and Task 3 Original 

UA (CATALYST™b).doc, respectively). Furthermore, a segment of 2,923 words was 

extracted from the QA Distiller™ online help system for the fourth task in the initial set of 

controlled experiments (Task 4 Original UA (QA Distiller™).doc).  

 

Therefore, each of the segments extracted from the help systems consisted of a similar 

number of words, with a variance of just 235 words between the segment with the fewest 

words (Task 2 Original UA (CATALYST™a).doc) and the segment with the most words 

(Task 3 Original UA (CATALYST™b).doc). Table 31, Linguistic Analysis of the Original 

Data Set, provides an overview of the linguistic composition of the four original UA 

documents in terms of number of characters, number of words, number of sentences, mean 

number of words per sentence, mean number of characters per word, mean number of 

syllables per word and source language (statistics generated by the Online-Utility.org web 

application).   

 

 
Table 31: Linguistic Analysis of the Original Data Set 

 Task 1 
Original UA 
(Wordfast™) 

Task 2 Original 
UA 

(CATALYST™a) 

Task 3 Original 
UA 

(CATALYST™b) 

Task 4 Original 
UA (QA 

Distiller™) 
Number of 
characters 
(without spaces) 

15,358 14,482 15,696 14,489 

Number of words 
(total word count) 

3,089 2,883 3,118 2,923 

Number of 
sentences 

292 211 200 163 

Mean number of 
words per 
sentence 

10.58 13.66 15.59 17.93 

Mean number of 
characters per 
word 

4.97 5.02 5.03 4.96 

Mean number of 
syllables per 
word 

1.64 1.68 1.71 1.65 

Source language English (US) English (US) English (US) English (US) 
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Although Task 3 Original UA (CATALYST™b) contained the largest volume of text, Task 1 

Original UA (Wordfast™) contained the most sentences. This was because Task 1 Original 

UA (Wordfast™) had the lowest mean number of words per sentence (10.58), in contrast to 

the mean of 13.66 words per sentence in the Task 2 Original UA (CATALYST™a), 15.59 

words per sentence in the Task 3 Original UA (CATALYST™b) and 17.93 words per 

sentence in Task 4 Original UA (QA Distiller™).  

 

The mean number of characters per word was similar across all four original UA documents, 

with values ranging from a mean of 4.96 characters per word in Task 4 Original UA (QA 

Distiller™), to a mean of 5.03 characters per word in Task 3 Original UA (CATALYST™b). 

The mean number of syllables per word was also comparable in the original four UA 

documents, ranging from a mean of 1.64 syllables per word in Task 1 Original UA 

(Wordfast™) to a mean of 1.71 syllables per word in Task 3 Original UA (CATALYST™b).  

 

The next subsection reveals how many transgressions of the 127 guidelines in the GCDGs 

Framework were present in the four documents that made up the original data set. 

 

 

5.4.2 Results of the Content Analysis and Guidelines Implementation 

 

The four UA documents that made up the original data set were checked for transgressions of 

the 127 top rated guidelines in the GCDGs Framework, with each violation annotated with a 

comment in the relevant Microsoft Word™ file. The checking process revealed a total of 

1,525 guideline transgressions in the original online UA material: 

 350 guideline violations in the Task 1 Original UA (Wordfast™) 

 439 guideline violations in the Task 2 Original UA (CATALYST™a) 

 437 guideline violations in the Task 3 Original UA (CATALYST™b) 

 299 guideline violations in the Task 4 Original UA (QA Distiller™) 

 

Table 32, Top Five Guideline Transgressions in the Original Data Set, reveals which 

guidelines were most frequently violated in each of the four documents in the original data 
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set.  

 

 
Table 32: Top Five Guideline Transgressions in the Original Data Set 

Rank Guideline  
Description 

Number of 
Transgressions 

 Task 1 Original UA (Wordfast™):  
350 guideline transgressions in total 

 

1 Always capitalize the first word of a new sentence following 
any end punctuation  

101 

2 Define acronyms and abbreviations  66 
3 Use the active voice 37 
4 Be logical, literal, and precise in your use of language 27 
5 Eliminate trademark violations 13 
 Task 2 Original UA (CATALYST™a):  

439 guideline transgressions in total 
 

1 Do not use standalone pronouns with an unclear reference  94 
2 Use the active voice 44 
3 Don’t capitalize common nouns  43 
4 Be logical, literal, and precise in your use of language 36 
5 Define acronyms and abbreviations 30 
 Task 3 Original UA (CATALYST™b):  

437 guideline transgressions in total 
 

1 Do not use standalone pronouns with an unclear reference  56 
2 Use the active voice 54 
3 Define acronyms and abbreviations 51 
4 Don’t capitalize common nouns 40 
5 Eliminate trademark violations 32 
 Task 4 Original UA (QA Distiller™):  

299 guideline transgressions in total 
 

1 Use the active voice 61 
2 Eliminate trademark violations 47 
3 Be logical, literal, and precise in your use of language 41 
4 Do not use standalone pronouns with an unclear reference 41 
5 Define acronyms and abbreviations 20 

 

 

The top five guideline transgressions across all four documents in the original data set 

involved the violation of the same seven GCDGs. Indeed, these seven unique guidelines made 

up 934 of the total 1,525 guideline violations in the original data set: 

 Use the active voice (196 transgressions) 

 Do not use standalone pronouns with an unclear reference (191 transgressions) 

 Define acronyms and abbreviations (167 transgressions) 

 Be logical, literal, and precise in your use of language (104 transgressions) 

 Always capitalize the first word of a new sentence following any end punctuation (101 

transgressions) 
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 Eliminate trademark violations (92 transgressions) 

 Don’t capitalize common nouns (83 transgressions) 

 

The process of checking all four documents in the original data set for transgressions of the 

127 guidelines listed in the GCDGs Framework, annotating all 1,525 transgressions (with 

both a description of the guideline that was violated and a suggestion for rewriting the word, 

phrase or sentence to conform to that guideline), and rectifying the transgressions (by 

rewriting the appropriate words, phrases or sentences to conform to the guidelines in 

question) turned out to be an extremely time-consuming task.  

 

The next subsection gives an overview of the composition of the edited data set to show what 

impact the guideline implementation had. 

 

 

5.4.3 Linguistic Analysis of the Edited Data Set 
 

Microsoft Word™ was also used to analyse the linguistic composition of the edited data set.  

Table 33, Linguistic Analysis of the Edited Data Set, presents an overview of the linguistic 

composition of the four rewritten UA documents in the edited data set in terms of the number 

of characters, number of words, number of sentences, mean number of words per sentence, 

mean number of characters per word, mean number of syllables per word and source 

language:   
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Table 33: Linguistic Analysis of the Edited Data Set 
 Task 1 

Rewritten UA 
(Wordfast™) 

Task 2 Rewritten 
UA 

(CATALYST™a) 

Task 3 Rewritten 
UA 

(CATALYST™b) 

Task 4 
Rewritten UA 

(QA Distiller™) 
Number of 
characters 
(without spaces) 

17,693 15,769 16,917 16,322 

Number of 
words (total 
word count) 

3,451 2,959 3,103 3,122 

Number of 
sentences 

286 204 173 164 

Mean number of 
words per 
sentence 

12.07 14.50 17.94 19.04 

Mean number of 
characters per 
word 

5.13 5.33 5.45 5.23 

Mean number of 
syllables per 
word 

1.67 1.76 1.83 1.71 

Source language US English US English US English US English 
 

 

Although Task 3 Original UA (CATALYST™b) contained the largest volume of text in the 

original data set, after the content rewrite Task 1 Rewritten UA (Wordfast™) contained the 

largest number of words, characters and sentences. This updated version of the UA material 

for Task 1 increased by 362 words as a result of the content rewrite — from 3,089 words in 

the original version to 3,451 words in the rewritten version. The increased word count was 

due to the addition of text during the content rewrite to conform to guidelines related to 

defining abbreviations and avoiding trademark violations. The volume of text in two of the 

other original online UA documents also increased as a result of the content rewrite — Task 2 

Rewritten UA (CATALYST™a), for example, increased by 76 words (from 3,089 words in 

the original version to 2,959 words in the rewritten version) and Task 4 Rewritten UA (QA 

Distiller™) increased by 199 words (from 2,923 words in the original version to 3,122 words 

in the rewritten version). The increases in word count were also due to the addition of text 

during the content rewrite required to conform to particular guidelines.  

 

Task 3 Rewritten UA (CATALYST™b), however, decreased by 15 words (from 3,118 words 

in the original version to 3,103 words in the rewritten version) as a result of the content 

rewrite. This reduction in word count was due to the original version containing 54 

transgressions of the guideline “use the active voice.” Rewriting sentences in this UA material 

to change from the passive to the active voice often resulted in sentences with fewer words, 
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explaining the decrease in the overall word count after the content rewrite. Table 34, 

Comparison of Results from Linguistic Analysis of the Original and Edited Data Sets, 

summarises the extent to which the UA material changed as a result of the content rewrite.     

 

 
Table 34: Comparison of Results from Linguistic Analysis of the Original and Edited Data Sets 

Linguistic Property Task 01 UA 

(Word fast™) 

Task 02 UA 

(Catalyst) 

Task 03 UA 

(Catalyst) 

Task 04 UA   

(QA Distiller™) 

Number of characters 
(without spaces) 

    

Original 15,358 14,482 15,696 14,489 

Rewritten 17,693 15,769 16,917 16,322 

Number of words     

Original 3,089 2,883 3,118 2,923 

Rewritten 3,451 2,959 3,103 3,122 

Number of sentences     

Original 292 211 200 163 

Rewritten 286 204 173 164 

Mean number of 
characters per word 

    

Original 4.97 5.02 5.03 4.96 

Rewritten 5.13 5.33 5.45 5.23 

Mean number of syllables 
per word 

    

Original 1.64 1.68 1.71 1.65 

Rewritten 1.67 1.76 1.83 1.71 

Mean number of words 
per sentence 

    

Original 10.58 13.66 15.59 17.93 

Rewritten 12.07 14.50 17.94 19.04 

Mean number of 
characters per word 

    

Original 4.97 5.02 5.03 4.96 
Rewritten 5.13 5.33 5.45 5.23 

Mean number of syllables 
per word 

    

Original 1.64 1.68 1.71 1.65 
Rewritten 1.67 1.76 1.83 1.71 

 

 

The mean number of characters per word was quite similar in the four rewritten UA 

documents, with values ranging from a mean of 5.13 characters per word in the rewritten Task 

1 Rewritten UA (Wordfast™), to a mean of 5.45 characters per word in Task 3 Rewritten UA 

(CATALYST™b). This implied that the words in the rewritten online UA material were quite 

short. The mean number of syllables per word was also quite similar in all four UA 

documents, ranging from a mean of 1.67 syllables per word in Task 1 Rewritten UA 
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(Wordfast™) to a mean of 1.83 syllables per word in Task 3 Rewritten UA 

(CATALYST™b).  

 

The next section in this chapter presents the usability data collected in the controlled 

experiments. 
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5.5 Usability Data 
 

 

This section presents the results of both sets of controlled experiments that were conducted to 

evaluate the usability of the data sets in this research. The most important data collected from 

both sets of controlled usability experiments were UA reading times, task completion times, 

number of errors, number of successful task attempts, and satisfaction ratings. 

 

In the first set of experiments, only one of the 10 participants was able to use Task 1 Original 

UA (Wordfast™) to complete the first task successfully, with the remaining nine participants 

failing the task. The mean time it took participants to complete the task was 28:37, and the 

mean satisfaction rating that they assigned to the documentation was 2.6 out of 5. Five of the 

10 participants were able use Task 2 Original UA (CATALYST™a) to complete the second 

task successfully, with the remaining five participants failing the task. The mean time it took 

participants to complete the task was 26:45, and the mean satisfaction rating that they 

assigned to the documentation was 3.3 out of 5. Two of the 10 participants were able use Task 

3 Original UA (CATALYST™b) to complete the third task successfully, with the remaining 

eight participants failing the task. The mean time it took participants to complete the task was 

25:54, and the mean satisfaction rating that they assigned to the documentation was 3.5 out of 

5. Seven of the 10 participants were able use Task 4 Original UA (QA Distiller™) to 

complete the fourth task successfully, with the remaining three participants failing the task. 

The mean time it took participants to complete the task was 17:50, and the mean satisfaction 

rating that they assigned to the documentation was 3.5 out of 5. 

 

In the second set of experiments, seven of the 10 participants were able to use Task 1 

Rewritten UA (Wordfast™) to complete the first task successfully, with the remaining three 

participants failing the task. The mean time it took participants to complete the task was 

24:07, and the mean satisfaction rating that they assigned to the documentation was 3.6 out of 

5. Seven of the 10 participants were able to use Task 2 Rewritten UA (CATALYST™a) to 

complete the second task successfully, with the remaining three participants failing the task. 

The mean time it took participants to complete the task was 25:19, and the mean satisfaction 

rating that they assigned to the documentation was 4.1 out of 5. Nine of the 10 participants 

were able to use Task 3 Rewritten UA (CATALYST™b) to complete the third task 
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successfully, with the remaining participant failing the task. The mean time it took 

participants to complete the task was 22:47, and the mean satisfaction rating that they 

assigned to the documentation was 3.9 out of 5. All 10 participants were able to use Task 4 

Rewritten UA (QA Distiller™) to complete the fourth task successfully, with no participants 

failing the task. The mean time it took participants to complete the task was 13:47, and the 

mean satisfaction rating that they assigned to the documentation was 4.6 out of 5. 

 

Tables 36, 37, 38 and 3983 show a side-by-side comparison of the usability data collected 

across all four tasks in both sets of controlled experiments. In each of these tables, any data 

collected from a participant who was a non-native speaker of English is marked with an 

asterisk. Another important point to note is that task completion time refers to the total time 

that it takes a participant to read the online UA and complete the associated task, while UA 

reading time refers to the time taken to read the UA documentation only.  

 

Table 35, Usability Data for Both Versions of Task 1 UA (Wordfast™), for example, displays 

the UA reading time, task completion time, number of errors made, task completion status, 

and satisfaction ratings for each group of participants that used Wordfast™ to attempt Task 1 

in both sets of controlled experiments (for the full set of data collected during Task 1 in both 

sets of controlled experiments, see Appendix 29, Usability Data for Original Online UA 

Document 1 (Wordfast™) and Appendix 30, Usability Data for Rewritten Online UA 

Document 1 (Wordfast™)). In general, participants using the rewritten version of the 

associated documentation (Task 1 Rewritten UA (Wordfast™)), performed better than those 

using the original version in this task. The mean time it took participants to read Task 1 

Original UA (Wordfast™), for example, was 11:40 but this fell to 09:55 for the rewritten 

version. The total task completion time also decreased from 28:37 to 24:07 for participants 

using the rewritten version of the documentation. On average, participants made less than 1 

error per task using the rewritten online UA material, compared to an average of 1.6 errors per 

task using the original version. Only one out of the 10 participants that attempted Task 1 

using the original online UA documentation completed the task successfully, but seven out of 

the 10 participants that attempted the task were successful using the rewritten version. Overall 

user satisfaction also increased from a mean value of 2.6 out of 5 for the 10 participants using 

the original UA documentation, to 3.6 out of 5 for participants using the rewritten version. 

 
                                                           
83 Satisfaction is abbreviated to “Sat.” in these tables. 
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Table 35: Usability Data for Both Versions of Task 1 UA (Wordfast™) 
 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 Mean 

UA Reading 
Time  

           

Original  08:03 08:15* 12:14* 12:51 12:25* 09:36 13:51* 15:47 11:16* 12:19 11:40 
Rewritten 12:52* 10:42* 13:08* 06:48 05:04 12:14* 06:22 08:06 16:09* 07:45 09.55 
Task 
Completion 
Time 

           

Original  20:46 28:29* 30:00* 29:19 30:00* 29:44 30:00* 30:00 30:00* 27:52 28:37 
Rewritten 24:49* 29:55* 30:00* 21:53 13:45 26:49* 19:56 23:05 29:07* 21:51 24:07 
Number of 
Errors 

           

Original  0 0* 3* 1 3* 1 3* 2 3* 0 1.6 
Rewritten 3* 0* 3* 0 0 0* 0 0 0* 0 0.6 
Task Success            
Original  No No* No* No No* No No* No No* Yes 1Y/9N 
Rewritten No* Yes* No* Yes Yes Yes* Yes Yes Yes* No 7Y/3N 
Overall Sat. 
Rating 

           

Original  2 4* 3* 3 2* 4 3* 1 2* 2 2.6 
Rewritten 3* 3* 2* 4 5 5* 3 4 4* 3 3.6 
Lexicology 
Sat. Rating 

           

Original  5 4* 3* 3 2* 3 4* 3 4* 4 3.5 
Rewritten 4* 4* 4* 3 4 5* 2 4 3* 2 3.5 
Orth/Morph 
Sat. Rating 

           

Original  4 4* 4* 3 3* 5 4* 4 4* 5 4.0 

Rewritten 5* 4* 4* 4 4 5* 4 5 5* 3 4.3 

Syntax Sat. 
Rating 

           

Original  3 4* 4* 3 2* 4 4* 2 3* 3 3.2 
Rewritten 5* 3* 3* 4 2 5* 4 5 4* 3 3.8 
Text Structure 
Sat. Rating 

           

Original  4 4* 4* 3 3* 3 4* 4 4* 3 3.6 
Rewritten 5* 4* 2* 2 4 5* 3 4 5* 2 3.6 
Presentation 
Sat. Rating 

           

Original  5 2* 3* 3 3* 5 3* 3 3* 3 3.3 
Rewritten 5* 4* 4* 3 3 5* 5 4 5* 2 4 
Readability 
Rating 

           

Original  3 4* 3* 3 2* 2 2* 2 2* 2 2.5 
Rewritten 5* 4* 4* 3 4 4* 4 3 2* 2 3.5 
Usability 
Rating 

           

Original  2 3* 3* 3 2* 2 2* 2 2* 3 2.4 
Rewritten 5* 3* 2* 4 4 5* 3 4 4* 3 3.7 

 

 

Table 36, Usability Data for Both Versions of Task 2 UA (CATALYST™a), shows that, in 

general, participants using the rewritten version of the UA for this task (Task 2 Rewritten UA 

(CATALYST™a)) performed better than those using the original version (for the full set of 
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data collected during Task 2 in both sets of controlled experiments, see Appendix 31, 

Usability Data for Original Online UA Document 2 (CATALYST™a) and Appendix 32, 

Usability Data for Rewritten Online UA Document 2 (CATALYST™a)).  

 

 
Table 36: Usability Data for Both Versions of Task 2 UA (CATALYST™a) 

 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 Mean 
UA Reading 
Time  

           

Original  08:17 07:55* 09:25* 10:11 10:41* 07:54 10:40* 15:47 03:05* 11:44 09:34 
Rewritten 06:06* 12:04* 02:17* 12:22 05:31 06:23* 05:24 10:42 12:35* 04:00 07:44 
Task 
Completion 
Time 

           

Original  16:58 21:02* 25:11* 30:00 30:00* 26:30 30:00* 30:00 29:15* 28:35 26:45 
Rewritten 27:30* 30:00* 29:32* 25:53 15:10 26:03* 21:02 26:04 30:00* 22:00 25:19 
Number of 
Errors 

           

Original  0 0* 0* 2 3* 3 4* 0 0* 0 1.2 
Rewritten 3* 4* 3* 0 0 0* 0 0 9* 0 1.3 
Task Success            
Original  Yes Yes* Yes* No No* No No* No Yes* Yes 5Y/5N 
Rewritten No* No* Yes* Yes Yes Yes* Yes Yes No* Yes 7Y/3N 
Overall Sat. 
Rating 

           

Original  4 4* 4* 3 4* 4 2* 1 4* 3 3.3 
Rewritten 5* 3* 4* 5 5 5* 5 4 2* 3 4.1 
Lexicology 
Sat. Rating 

           

Original  2 4* 4* 3 3* 4 3* 3 4* 2 3.2 
Rewritten 4* 2* 4* 3 4 5* 5 5 3* 3 3.8 
Orth/Morph 
Sat. Rating 

           

Original  3 4* 4* 3 2* 4 3* 4 4* 1 3.2 

Rewritten 5* 3* 4* 3 3 5* 5 4 4* 3 3.9 

Syntax Sat. 
Rating 

           

Original  4 3* 4* 3 2* 4 3* 2 4* 2 3.1 
Rewritten 5* 3* 4* 2 4 5* 5 4 3* 3 3.8 
Text Structure 
Sat. Rating 

           

Original  4 4* 4* 3 4* 5 2* 4 4* 3 3.7 
Rewritten 5* 3* 2* 5 4 5* 5 4 3* 2 3.8 
Presentation 
Sat. Rating 

           

Original  4 4* 3* 3 4* 5 3* 3 4* 3 3.6 
Rewritten 5* 2* 3* 5 5 5* 5 2 3* 3 3.8 
Readability 
Rating 

           

Original  2 4* 4* 3 3* 5 2* 2 4* 2 3.1 
Rewritten 4* 3* 4* 4 4 5* 5 4 2* 2 3.7 
Usability 
Rating 

           

Original  5 4* 4* 3 3* 4 2* 2 4* 2 3.3 
Rewritten 4* 3* 2* 5 5 5* 5 4 2* 3 3.8 
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The mean time it took participants to read Task 2 Original UA (CATALYST™a), for 

example, was 09:34 but this fell to 07:44 for the rewritten version. The total task completion 

time also decreased from 26:45 to 25:19 for participants using the rewritten version of the 

documentation. However, while participants made a mean of 1.2 errors per task using the 

original UA documentation, this increased slightly to 1.3 errors per task for participants using 

the rewritten version. Five out of the 10 participants who attempted Task 2 using the original 

online UA documentation completed the task successfully, but seven out of the 10 

participants who attempted the task using the rewritten version completed it successfully. 

Overall user satisfaction also increased from a mean value of 3.3 out of 5 for the 10 

participants using the original UA documentation, to 4.1 out of 5 for participants using the 

rewritten version.  

 

Table 39, Usability Data for Both Versions of Task 3 UA (CATALYST™b), shows that, in 

general, for Task 3, the participants referring to Task 3 Rewritten UA (CATALYST™b) 

performed better than those using the original version (Task 2 Rewritten UA 

(CATALYST™a)) performed better than those using the original version (for the full set of 

data collected during Task 3 in both sets of controlled experiments, see Appendix 33,  

Usability Data for Original Online UA Document 3 (CATALYST™b) and Appendix 34, 

Usability Data for Rewritten Online UA Document 3 (CATALYST™b)). The mean time it 

took participants to read the original version of the associated documentation (Task 3 Original 

UA (CATALYST™b)), for example, was 07:29 but this fell to 06:25 for the rewritten 

version. The total task completion time also decreased from 25:54 to 22:47 for participants 

using the rewritten version of the documentation. Participants made an average of two errors 

per task using the original UA documentation, which decreased to just 0.2 errors per task 

when using the rewritten version. Only two out of the 10 participants that attempted Task 3 

using the original online UA documentation completed the task successfully, but nine out of 

the 10 participants that attempted the task using the rewritten version completed it 

successfully. Overall user satisfaction also increased from a mean value of 3.5 out of 5 for the 

10 participants using the original UA documentation, to 3.9 out of 5 for participants using the 

rewritten version. 
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Table 37: Usability Data for Both Versions of Task 3 UA (CATALYST™b) 
 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 Mean 

UA Reading 
Time  

           

Original  09:03 09:46* 06:36* 10:11 03:35* 07:05 07:30* 13:09 00:57* 07:01 07:29 
Rewritten 07:14* 06:08* 03:00* 11:39 07:26 04:20* 04:24 06:46 10:25* 02:48 06:25 
Task 
Completion 
Time 

           

Original 18:46 19:44* 23:35* 30:00 30:00* 28:59 29:20* 30:00 24:30* 24:06 25:54 
Rewritten 23:25* 29:35* 25:17* 25:40 14:30 22:04* 23:12 22:41 24:44* 16:48 22:47 
Number of 
Errors 

           

Original 2 0* 1* 3 4* 3 4* 2 1* 0 2 
Rewritten 0* 0* 0* 0 2 0* 0 0 0* 0 0.2 
Task Success            
Original No Yes* No* No No* No No* No No* Yes 2Y/8N 
Rewritten  Yes* Yes* Yes* Yes No Yes* Yes Yes Yes* Yes 9Y/1N 
Overall Sat. 
Rating 

           

Original 4 4* 3* 2 4* 4 3* 4 4* 3 3.5 
Rewritten 4* 2* 4* 5 3 5* 4 4 4* 4 3.9 
Lexicology 
Sat. Rating 

           

Original 4 4* 3* 3 3* 3 4* 1 4* 2 3.1 
Rewritten 4* 3* 4* 4 3 5* 5 4 3* 3 3.8 
Orth/Morph 
Sat. Rating 

           

Original  4 4* 3* 3 4* 5 4* 4 4* 1 3.6 

Rewritten 4* 3* 4* 3 3 5* 5 4 3* 3 3.7 

Syntax Sat.  
Rating 

           

Original 5 4* 3* 3 4* 4 3* 4 4* 2 3.6 
Rewritten  5* 3* 4* 4 4 5* 4 4 3* 3 4 
Text Structure 
Sat. Rating 

           

Original  5 4* 4* 3 4* 5 3* 4 4* 3 3.9 
Rewritten 5* 3* 4* 3 2 5* 4 4 2* 2 3.5 
Presentation 
Sat. Rating 

           

Original 5 4* 3* 3 4* 5 4* 4 4* 3 3.9 
Rewritten 5* 3* 4* 5 4 5* 4 4 2* 2 3.9 
Readability 
Rating 

           

Original  5 4* 4* 3 3* 5 4* 4 4* 2 3.8 
Rewritten 4* 4* 4* 3 3 5* 4 4 3* 3 3.8 
Usability 
Rating 

           

Original  5 4* 3* 3 4* 4 3* 1 4* 2 3.3 
Rewritten 4* 2* 4* 5 2 5* 4 4 3* 3 3.7 

 

 

Table 38, Usability Data for Both Versions of Task 4 UA (QA Distiller™), shows that, in 

general, for Task 4, participants using the rewritten version of the UA documentation (Task 4 

Rewritten UA (QA Distiller™)), performed better than those using the original version (for 
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the full set of data collected during Task 4 in the both sets of controlled experiments, see 

Appendix 35, Usability Data for Original Online UA Document 4 (QA Distiller™) and 

Appendix 36, Usability Data for Rewritten Online UA Document 4 (QA Distiller™)). 

 

 
Table 38: Usability Data for Both Versions of Task 4 UA (QA Distiller™) 

 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 Mean 
UA Reading 
Time  

           

Original 08:45 09:39* 08:17* 11:07 05:31* 06:12 08:57* 15:47 01:15* 07:01 08:15 
Rewritten 05:42* 09:21* 05:30* 09:45 05:46 02:56* 02:55 05:25 08:30* 03:13 05:55 
Task 
Completion 
Time 

           

Original  17:25 19:02* 13:20* 20:17 18:21* 14:50 21:55* 30:00 08:53* 14:17 17:50 
Rewritten 12:35* 19:01* 20:06* 17:26 11:57 11:26* 07:30 10:48 17:32* 09:27 13:47 
Number of 
Errors 

           

Original  0 0* 1* 0 3* 0 1* 0 0* 0 0.5 
Rewritten 0* 0* 0* 0 0 0* 0 0 0* 0 0 
Task Success            
Original  Yes Yes* Yes* Yes No* Yes No* No Yes* Yes 7Y/3N 
Rewritten Yes* Yes* Yes* Yes Yes Yes* Yes Yes Yes* Yes 10Y/0N 
Overall Sat. 
Rating 

           

Original  3 4* 3* 3 4* 4 4* 1 5* 4 3.5 
Rewritten 5* 4* 4* 5 5 5* 5 4 4* 5 4.6 
Lexicology 
Sat. Rating 

           

Original  3 4* 3* 3 4* 3 4* 3 4* 4 3.5 
Rewritten 5* 4* 4* 4 5 5* 5 4 3* 3 4.2 
Orth/Morph 
Sat. Rating 

           

Original  4 4* 3* 3 4* 5 4* 4 4* 5 4.0 

Rewritten 5* 4* 4* 4 4* 5* 5 4 3* 3 4.1 

Syntax Sat.  
Rating 

           

Original  3 4* 3* 3 4* 5 4* 2 4* 5 3.7 
Rewritten 5* 4* 4* 4 3 5* 5 4 4* 3 4.1 
Text Structure 
Sat. Rating 

           

Original  4 4* 3* 3 3* 4 4* 4 4* 4 3.7 
Rewritten 5* 5* 4* 4 5 5* 5 4 4* 5 4.6 
Presentation 
Sat. Rating 

           

Original  4 4* 4* 3 4* 5 4* 3 4* 4 3.9 
Rewritten 5* 5* 4* 4 3 5* 5 4 4* 4 4.3 
Readability 
Rating 

           

Original  2 4* 4* 3 4* 5 3* 2 4* 5 3.6 
Rewritten 5* 4* 4* 4 4 5* 5 4 4* 4 4.3 
Usability 
Rating 

           

Original  3 4* 3* 3 4* 5 4* 2 4* 4 3.6 
Rewritten 5* 3* 4* 5 4 5* 5 4 3* 4 4.2 
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The mean time it took participants to read Task 4 Original UA (QA Distiller™), for example, 

was 08:15 but this fell to 05:55 minutes for the rewritten version. The total task completion 

time also decreased from 17:50 to 13:47 for participants using the rewritten version of the 

documentation. Participants made an average of 0.5 errors per task using the original UA 

documentation, which decreased to zero errors per task when using the rewritten version.  

Although seven out of the 10 participants who attempted Task 4 by referring to Task 4 

Original UA (QA Distiller™) completed the task successfully, all 10 participants who 

attempted the task using the rewritten version completed it successfully. Overall user 

satisfaction also increased from a mean value of 3.5 out of 5 for the 10 participants using the 

original UA documentation, to 4.6 out of 5 for participants using the rewritten version. 

 

It is helpful to use visual aids to compare the different task completion times, number of 

errors, number of successful task attempts, and satisfaction ratings per task in both sets of 

experiments. Figure 22, Comparison of Mean Task Completion Times per Task, for example, 

shows that participants using the rewritten online UA material had a lower mean task 

completion time than participants using the original version across all four tasks. In usability 

testing, a lower mean task completion time can imply that a more usable product or document 

enabled participants to complete a task more quickly.   
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Figure 22: Comparison of Mean Task Completion Times per Task 
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Figure 23, Comparison of the Mean Number of Errors Made per Task, shows that, in most 

cases, participants using the rewritten online UA material made fewer mean errors per task 

than participants using the original version. In usability testing, fewer errors per task can 

imply that a more usable product or document has enabled participants to complete tasks 

more accurately.       
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Figure 23: Comparison of the Mean Number of Errors Made per Task 
 

 

Figure 24, Comparison of the Number of Successful Attempts per Task, shows that 

participants using the rewritten online UA material had a higher mean number of successful 

task attempts than participants using the original version, in all four tasks. In usability testing, 

a higher success rate per task can imply that a more usable product or document has enabled 

participants to complete tasks more accurately.  
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Figure 24: Comparison of the Number of Successful Attempts per Task 
 

 

Figure 25, Comparison of the Mean Satisfaction Ratings for Each Task, shows that, in all four 

tasks, participants using the rewritten online UA material also had a higher mean satisfaction 

rating than participants using the original version. In usability testing, higher satisfaction 

ratings can imply that a more usable product or document has resulted in more positive user 

attitudes. 
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Figure 25: Comparison of the Mean Satisfaction Ratings for Each Task 
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For detailed information about the quality level calculations, see Appendix 37, Quality Level 

Calculations for the Original Data Set, and Appendix 38, Quality Level Calculations for the 

Original Data Set. Table 39, Usability Quality Level and SUM Comparisons, compares the 

quality levels for each indicator of usability for all four UA documents in both data sets.     

 

 
Table 39: Quality Level and SUM Comparisons 

 Task 1 UA 
(Wordfast™) 

Task 2 UA 
(CATALYST™a) 

Task 3 UA 
(CATALYST™b) 

Task 4 UA (QA 
Distiller™) 

Task Completion Rate QL 
Original UA 10% 50% 20% 70% 

Rewritten UA 70% 70% 90% 100% 
Error Rate QL 

Original UA 68% 76% 60% 90% 
Rewritten UA 88% 74% 96% 100% 

Task Completion Time QL 
Original UA 68% 76% 83% 98% 

Rewritten UA 88% 84% 95% 100% 
Satisfaction QL 

Original UA 7% 25% 24% 32% 
Rewritten UA 34% 54% 56% 88% 

SUM Value 
Original UA 38% 57% 47% 73% 

Rewritten UA 70% 71% 84% 97% 
 
 

These tabulated results show that in all but one case (the error rate quality level for Task 2 

Original UA (CATALYST™a), the quality levels for task completion rate, error rate, task 

completion time rate and satisfaction rating were improved for the rewritten online UA 

material than those for the original version. The Single Usability Metric (SUM) value 

(calculated as the mean value of the quality level percentages for task completion rate, error 

rate, task completion time rate and satisfaction rating for each online UA document) is also 

higher for all four rewritten online UA documents than the original versions. 

 

Figure 26, Comparison of Task Completion Rate QLs per Task, shows that, in all tasks, the 

task completion rate QLs for the rewritten online UA material are superior to those of the QLs 

for the original version. The task completion rate QLs for Task 1 Rewritten UA (Wordfast™) 

and Task 3 Rewritten UA (CATALYST™b), in particular, experienced a significant 

improvement, from 10% to 70% and from 20% to 90%, respectively.       
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Figure 26: Comparison of Task Completion Rate QLs per Task 
 

 

Figure 27, Comparison of Error Rate QLs per Task, shows that, in all tasks bar one (Task 2), 

the error rate QLs for the rewritten online UA material are also superior to those of the error 

rate QLs for the original version. The task completion rate QL for Task 3 Rewritten UA 

(CATALYST™b), in particular, experienced a significant improvement from 60% to 96%.       
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Figure 27: Comparison of Error Rate QLs per Task 
 

 

In addition, Figure 28, Comparison of Task Completion Time QLs per Task, shows that, in all 
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tasks, the task completion time QLs for the rewritten online UA material were superior to 

those of the task completion time QLs for the original version. The improvement in each task 

is slight however, with the greatest enhancement (12%) occurring in the rewritten online UA 

document associated with Task 3. However, although this document experienced the greatest 

improvement, the enhancement is relatively minor at just 12%. 
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Figure 28: Comparison of Task Completion Time QLs per Task 
 

 

Furthermore, Figure 29, Comparison of Satisfaction Rating QLs per Task, shows that, in all 

tasks, the satisfaction rating QLs for the rewritten online UA material are superior to those for 

the original version. The satisfaction rating QL for Task 4 UA (QA Distiller™), in particular, 

experienced a significant improvement from 32% to 88% as a result of the guidelines 

implementation.       
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Figure 29: Comparison of Satisfaction Rating QLs per Task 
 

 

Figure 30, Comparison of SUM values per Task, shows that, in all tasks, the SUM value 

percentages for the rewritten online UA material are superior to those of the original version. 

The SUM value percentage for the rewritten online UA document associated with Task 3, in 

particular, experienced a significant improvement from 47% to 84% as a result of the 

guidelines implementation.       
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Figure 30: Comparison of SUM values per Task 
 

 

The next section presents the readability data collected in this research. 
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5.6 Readability Data 
 

 

This section presents the three types of readability data that were collected to evaluate the 

readability of both data sets: readability scores, reading times and reader satisfaction. 

 

 

5.6.1 Readability Data Related to the Original Data Set 
 

Table 40, Readability Scores Generated for the Original Data Set, shows the readability scores 

that were calculated for the four UA documents that made up the original data set. The scores 

from six different readability formulas were automatically generated by three different 

software applications: Microsoft Word™, Readability Calculator and Style & Diction.  

 
 
 

Table 40: Readability Scores Generated for the Original Data Set 
Text Property  Calculated By Task 1 UA 

(Wordfast™) 
Task 2 UA 

(CATALYST™a) 
Task 3 UA 

(CATALYST™b) 
Task 4 UA  (QA 

Distiller™) 
ARI (Automated 
Readability Index) 

Readability 
Calculator 

7.28 9.06 10.08 10.88 

 Style & Diction 7 8.9 10.8 11.1 
Coleman Liau 
Index 

Readability 
Calculator 

10.65 11.59 11.93 11.72 

 Style & Diction 10.3 11.5 12.3 11.8 
Flesch Reading 
Ease Score 

Microsoft 
Word™ 

57.3 52.4 39.5 59.4 

 Readability 
Calculator 

57.65 51.12 45.93 49.33 

 Style & Diction 73.9 65.7 58.8 65.2 
Flesh-Kincaid 
Grade Level 

Microsoft 
Word™ 

7.7 9.3 11.5 9.6 

 Readability 
Calculator 

7.85 9.52 10.73 10.83 

 Style & Diction 5.6 7.5 9.2 8.7 
Gunning Fog 
Index 

Readability 
Calculator 

8.52 11.28 12.18 12.03 

 Style & Diction 8.5 11.3 12.8 12.4 
SMOG Index Readability 

Calculator 
10.02 11.62 12.40 12.30 

 Style & Diction 8.8 10.7 11.7 11.3 

 

 

The readability testing of the original data set was supplemented by data collected from the 

initial set of controlled experiments, as outlined in Table 41, Additional Readability Data 

Related to the Original Data Set. 
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Table 41: Additional Readability Data Related to the Original Data Set 
Original Online  

UA Material  

Mean  

Reading Time 

Mean Readability  

Satisfaction Rating 

Task 1 Original UA (Wordfast™) 11:40 2.5 

Task 2 Original UA (CATALYST™a) 09:34 3.1 

Task 3 Original UA (CATALYST™b) 07:29 3.8 

Task 4 Original UA (QA Distiller™) 08.15 3.6 

 

 

The results collected from the initial set of controlled experiments show that the mean reading 

times for the original online UA material ranged from 07:29 (Task 3 Original UA 

(CATALYST™b)) to 11:40 (Task 1 Original UA (Wordfast™)). The mean readability 

satisfaction ratings that participants assigned to the original online UA material ranged from 

2.5 (Task 1 Original UA (Wordfast™)) to 3.8 (Task 3 Original UA (CATALYST™b)).     

 

The next subsection presents the readability testing findings for the edited data set. 

 

 

5.6.2 Readability Data Related to the Edited Data Set 
 

Table 42, Readability Scores Generated for the Edited Data Set, presents the readability 

scores that were generated for the rewritten documents in the edited data set.  

 

 
Table 42: Readability Scores Generated for the Edited Data Set 

Text 
Property  

Calculated By Task 01 UA 
(Wordfast™) 

Task 02 UA 
(CATALYST™a) 

Task 03 UA 
(CATALYST™b) 

Task 04 UA  
(QA Distiller™) 

ARI 
(Automated 
Readability 
Index) 

Readability 
Calculator 

8.75 10.92 13.22 12.71 

 Style & 
Diction 

8.4 10.7 13.5 12.6 

Coleman 
Liau Index 

Readability 
Calculator 

11.91 13.52 14.64 13.42 

 Style & 
Diction 

11.5 13.2 14.7 13.1 

Flesch 
Reading 
Ease Score 

Microsoft 
Word™ 

50.5 41.8 23.3 51.3 

 Readability 
Calculator 

53.53 43.44 34.15 42.94 

 Style & 
Diction 

67.8 58.7 47.4 58.6 

Flesh-
Kincaid 
Grade 
Level 

Microsoft 
Word™ 

8.8 10.9 12.0 10.7 

 Readability 
Calculator 

8.79 10.80 12.95 12.00 
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 Style & 
Diction 

6.8 8.7 11.3 9.9 

Gunning 
Fog Index 

Readability 
Calculator 

10.05 13.03 15.04 13.52 

 Style & 
Diction 

10.01 13.1 15.5 13.9 

SMOG 
Index 

Readability 
Calculator 

10.83 12.60 14.17 13.17 

 Style & 
Diction 

9.9 11.9 13.6 12.4 

 

 

The readability evaluation of the edited data set was supplemented by data collected from the 

second set of controlled experiments, as outlined in Table 43, Additional Readability Data 

Related to the Edited Data Set. 

 

 
Table 43: Additional Readability Data Related to the Edited Data Set 

Original Online  

UA Material  

Mean  

Reading Time 

Mean Readability  

Satisfaction Rating 

Task 1 Original UA (Wordfast™) 09:55 3.5 

Task 2 Original UA (CATALYST™a) 07:44 3.7 

Task 3 Original UA (CATALYST™b) 06:25 3.8 

Task 4 Original UA (QA Distiller™) 05:55 4.3 

 

 

The data collected from the second set of controlled experiments show that the mean reading 

times for the rewritten online UA material ranged from 05:55 (Task 4 Original UA (QA 

Distiller™) to 09:55 (Task 1 Original UA (Wordfast™)). The mean readability satisfaction 

ratings that participants assigned to the original online UA material ranged from 3.5 (Task 1 

Original UA (Wordfast™)) to 4.3 (Task 4 Original UA (QA Distiller™)). 

 

Table 44, Comparison of Readability Scores for Both Data Sets, compares the readability 

scores that were generated for each of the four documents that made up the original and the 

edited data sets. The following abbreviations are used to denote which application was used to 

generate each different readability score: 

 MSW: Microsoft Word™ 

 RC: Readability Calculator 

 S&D: Style & Diction 
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The readability scores suggested that the readability of all four online UA documents 

decreased as a result of the guidelines implementation.  

 

 
Table 44: Comparison of Readability Scores for Both Data Sets 

Readability Score  Task 01 UA 
(Word 
fast™) 

Task 02 UA 
(Catalyst) 

Task 03 UA 
(Catalyst) 

Task 04 UA  (QA 
Distiller™) 

ARI (RC)     
Original  7.28 9.06 10.08 10.88 
Rewritten 8.75 10.92 13.22 12.71 
ARI (S&D)     
Original  7 8.9 10.8 11.1 
Rewritten 8.4 10.7 13.5 12.6 
Coleman Liau Index 
(RC) 

    

Original  10.65 11.59 11.93 11.72 
Rewritten 11.91 13.52 14.64 13.42 
Coleman Liau Index 
(S&D) 

    

Original  10.3 11.5 12.3 11.8 
Rewritten 11.5 13.2 14.7 13.1 
Flesch Reading Ease 
Score (MSW) 

    

Original  57.3 52.4 39.5 59.4 
Rewritten 50.5 41.8 23.3 51.3 
Flesch Reading Ease 
Score (RC) 

    

Original  57.65 51.12 45.93 49.33 
Rewritten 53.53 43.44 34.15 42.94 
Flesch Reading Ease 
Score (S&D) 

    

Original  73.9 65.7 58.8 65.2 
Rewritten 67.8 58.7 47.4 58.6 
Flesh-Kincaid Grade 
Level (MSW) 

    

Original  7.7 9.3 11.5 9.6 
Rewritten  8.8 10.9 12.0 10.7 
Flesh-Kincaid Grade 
Level (RC) 

    

Original  7.85 9.52 10.73 10.83 
Rewritten 8.79 10.80 12.95 12.00 
Flesh-Kincaid Grade 
Level (S&D) 

    

Original  5.6 7.5 9.2 8.7 
Rewritten 6.8 8.7 11.3 9.9 
Gunning Fog Index 
(RC) 

    

Original  8.52 11.28 12.18 12.03 
Rewritten 10.05 13.03 15.04 13.52 
Gunning Fog Index 
(S&D) 

    

Original  8.5 11.3 12.8 12.4 
Rewritten 10.01 13.1 15.5 13.9 
SMOG Index (RC)     
Original  10.02 11.62 12.40 12.30 
Rewritten 10.83 12.60 14.17 13.17 
SMOG Index (S&D)     
Original  8.8 10.7 11.7 11.3 
Rewritten 9.9 11.9 13.6 12.4 

 

 

It is important to note that, for all but one of the six readability formulas used in this study, a 

lower readability score indicates a higher level of readability (the exception is the Flesch 
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Reading Ease formula, for which a higher readability score indicates a higher level of 

readability). The ARI scores imply deterioration in the readability of the edited data set by 

suggesting that a higher US grade reading level would be required to read and understand the 

rewritten documents. The Coleman Liau Index scores also imply a decrease in the readability 

of the edited data set by suggesting that a higher US grade reading level would be required to 

read and understand the rewritten documents.  

 

The Flesch Reading Ease scores are interpreted differently to the scores generated by the 

other five readability formulas used in this study however, with higher scores indicating better 

readability. Flesch Reading Ease scores are rated out of 100, with a score of 91 – 100 

indicating a text is “very easy” to read (4th grade reading level), a score of 81 - 90 indicating 

that it is “easy to read” (5th grade reading level) and so on (Flesch 1949). In general, scores of 

60 -100 indicate that a text can be read and understood by 11 – 15 year olds (4th to 8th grade), 

while scores of 30 or less designate that the text is suitable for the reading level associated 

with university graduates (and upwards). The Flesch Reading Ease scores generated for all 

four documents in both sets, by all three readability software applications, suggest that the 

readability of the rewritten UA material decreased after the guidelines application.  

 

Although Gunning Fog Index scores do not equate to exact US grade levels, lower scores still 

indicate higher levels of readability. A Gunning Fog Index score of 12, for example, indicates 

that a text is suitable for the reading level of a U.S. high school senior, while texts requiring 

near-universal understanding generally need an index less than 8. SMOG Index scores rate 

readability on a scale from 0 – 19, with a score of 0 – 6 indicating that a text is suitable for 

readers with a low literacy level, and scores of 19 or more implying that the text is only 

appropriate for readers with postgraduate degree educational level (or higher).  

 

Table 45, Comparison of Additional Readability Data for Both Data Sets, compares two 

additional types of readability-relevant data collected in both sets of controlled experiments. 

These results reveal that, for all four tasks, the mean reading time for the rewritten online UA 

material (in the edited data set) was lower than that of the original version (in the original data 

set). Although the faster reading times may imply that participants found the rewritten version 

easier to read, it should be noted that the results may be due to other factors (see section 6.1.5, 

Analysis of Readability Testing Results). 
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Table 45: Comparison of Additional Readability Data for Both Data Sets 
 Task 01 UA (Word 

fast™) 
Task 02 UA 
(Catalyst) 

Task 03 UA (Catalyst) Task 04 UA  (QA 
Distiller™) 

Mean Reading Time     

Original 11:40 09:34 07:29 08:15 

Rewritten 09:55 07:44 06:25 05:15 

Mean Readability 

Satisfaction Rating 

    

Original 2.5 3.1 3.8 3.6 

Rewritten 3.5 3.7 3.8 4.3 

 

 

The other data relevant to readability that I collected during the controlled experiments were 

the attitude ratings of participants toward the readability of the online UA documents that they 

referred to during each task. I collected their attitudes via a five-point scale (with higher 

values on the scale indicating more positive attitudes) that was part of the post-task 

questionnaire that was distributed to participants after each task.  

 

For all but one task (Task 3(CATALYST™b)), the mean readability satisfaction rating is 

higher for the rewritten online UA material than for the original version. Even in Task 

3(CATALYST™b)), the mean readability satisfaction rating assigned to the rewritten version 

of the UA remained the same rather than decreasing. Although the higher mean satisfaction 

ratings may imply that participants found the rewritten documentation easier to read, I again 

concede that that the results could be due to other factors (different reading preferences of 

individual participants, for example). Therefore, although the mean reading times and 

readability satisfaction ratings do not provide conclusive evidence about the readability of the 

online UA material in this study, they do at least supplement the scores generated by the 

readability formulas (which evaluate readability independently of human readers).  

 

It is helpful to see a graphical comparison of the mean reading times and the readability 

satisfaction ratings per task for the 10 participants using the original online UA 

documentation and the 10 others using the rewritten version. Figure 31, Comparison of Mean 

Reading Times for Both Data Sets, for example, shows that mean reading times for 

participants using the rewritten online UA material were less than those for participants using 

the original version in all tasks.   
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Figure 31: Comparison of Mean Reading Times for Both Data Sets 
 

 

Figure 32, Comparison of Mean Reader Satisfaction Ratings for Both Data Sets, shows how 

participants’ mean readability satisfaction ratings for the rewritten online UA material were 

less than those for the original version in all tasks.   
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Figure 32: Comparison of Mean Reader Satisfaction Ratings for Both Data Sets 
 

 

The next section in this chapter presents the findings of the three techniques used to evaluate 

the translatability of both data sets in this research. 
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5.7 Translatability Data 

 

 

This section presents the results of the three triangulation techniques: STA, HTE and TIN. 
 

 

5.7.1 Translatability Source Analysis Results 
 

The three most frequently occurring NHTIs identified in the original online UA material, 

across all four UA documents, were: 

 

 NHTI 2. Look for past participles… (493 instances) 

 

 NHTI 3. Look for present participles… (327 instances) 

 
 NHTI 4. Search for all occurrences of the word and (211 instances) 

 

 

Table 46, Source Text Analysis of the Original Data Set, shows the number of NHTIs 

identified in the original data set. Task 1 Original UA (Wordfast™), Task 2 Original UA 

(CATALYST™a), Task 3 Original UA (CATALYST™b) and Task 4 Original UA (QA 

Distiller™) contained a total of 352, 298, 326 and 336 NHTIs respectively, giving a mean 

count of 328 NHTIs per document.  
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Table 46: Source Text Analysis of the Original Data Set 
Syntactic Cues 

Strategy (SCS) Steps  
(Kohl 1999) 

Corresponding  
NHTI 

NHTIs in 
Task 1 

Original 
UA  

NHTIs in 
Task 2 

Original 
UA  

NHTIs in 
Task 3 

Original 
UA 

NHTIs in 
Task 4 

Original 
UA  

1. Make sure you 
have not used a 
telegraphic style in 
which the articles (a, 
an and the) and other 
function words are 
omitted 

The omission 
of an article  

12 17 5 10 

2. Look for past 
participles - verb 
forms that usually 
end in -ed, such as 
described, provided 
and specified 

An instance of 
a past participle 

99 124 156 114 

3. Look for present 
participles (verb 
forms that end in -
ING) such as 
corresponding, 
describing and using  

An instance of 
a present 
participle 

110 56 64 97 

4. Search for all 
occurrences of the 
word and 

An instance of 
the word and 

48 62 50 51 

5. Search for all 
occurrences of the 
word or 

An instance of 
the word or 

46 27 18 28 

6. Look for long noun 
phrases 

An instance of 
four or more 
successive 
nouns 

3 2 2 0 

7. Look for forms of 
verbs or verb phrases 
like assume, be sure, 
ensure, indicate, 
mean, require, specify, 
suppose and verify 

An instance of 
a noun phrase 
that uses any of 
the listed words  

4 3 10 2 

8. Look for the verbs 
give and assign 

An instance of 
the verb give or 
assign 

0 0 0 1 

9. Look for the word 
if 

An instance of 
the word if 

26 5 19 33 

10. When an 
adjective follows a 
noun, consider 
expanding the 
adjective into a 
relative clause. Make 
a list of each such 
adjective that you 
find... 

An instance of 
a postnominal 
adjective (not 
written as a 
relative clause) 

4 2 2 0 

 Total number 
of NHTIs 

352 298 326 336 
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The three most frequently occurring NHTIs identified in the original online UA material 

were: 

 NHTI 3: Look for present participles… (327 instances) 

 NHTI 2: Look for past participles… (298 instances) 

 NHTI 4: Search for all occurrences of the word and (183 instances) 

 

 

Table 47, Source Text Analysis of the Edited Data Set, shows the number of NHTIs identified 

in the edited data set. Task 1 Rewritten UA (Wordfast™), Task 2 Rewritten UA 

(CATALYST™a), Task 3 Rewritten UA (CATALYST™b) and Task 4 Rewritten UA (QA 

Distiller™) contained a total of 294, 208, 223 and 291 NHTIs respectively, giving a mean 

count of 254 NHTIs per document.  
 
 



193 
 
 

Table 47: Source Text Analysis of the Edited Data Set 
Syntactic Cues 

Strategy (SCS) Steps  
(Kohl 1999) 

Corresponding  
NHTI 

NHTIs in 
Task 1 

Rewritten 
UA  

NHTIs in 
Task 2 

Rewritten 
UA  

NHTIs in 
Task 3 

Rewritten 
UA 

NHTIs in 
Task 4 

Rewritten 
UA  

1. Make sure you 
have not used a 
telegraphic style in 
which the articles (a, 
an and the) and other 
function words are 
omitted 

The omission 
of an article 

0 0 0 0 

2. Look for past 
participles - verb 
forms that usually 
end in -ed, such as 
described, provided 
and specified 

An instance of 
a past participle 

63 72 86 77 

3. Look for present 
participles (verb 
forms that end in -
ING) such as 
corresponding, 
describing and using  

An instance of 
a present 
participle 

115 56 52 104 

4. Search for all 
occurrences of the 
word and 

An instance of 
the word and 

47 47 37 52 

5. Search for all 
occurrences of the 
word or 

An instance of 
the word or 

43 28 18 26 

6. Look for long noun 
phrases 

An instance of 
four or more 
successive 
nouns 

0 0 0 0 

7. Look for forms of 
verbs or verb phrases 
like assume, be sure, 
ensure, indicate, 
mean, require, specify, 
suppose and verify 

An instance of 
a noun phrase 
that uses the 
words assume, 
be sure, ensure, 
indicate, mean, 
require, 
specify, 
suppose or 
verify   

1 2 7 1 

8. Look for the verbs 
give and assign 

An instance of 
the verb give or 
assign 

0 0 1 1 

9. Look for the word 
if 

An instance of 
the word if 

21 1 20 30 

10. When an adjective 
follows a noun, 
consider expanding 
the adjective into a 
relative clause. Make 
a list of each such 
adjective that you 
find... 

An instance of 
a postnominal 
adjective (not 
written as a 
relative clause) 

4 2 2 0 

 Total number 
of NHTIs 

294 208 223 291 
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Table 48, Comparison of the Mean Number of NHTIs in Both Data Sets, summarises the 

number of NHTIs identified in both data sets. 

 

 
Table 48: Comparison of the Mean Number of NHTIs in Both Data Sets 

Syntactic Cues  
Strategy (SCS) Steps  

(Kohl 1999) 

 NHTIs in 
Task 1 UA 

NHTIs in 
Task 2 UA 

NHTIs in 
Task 3 UA 

NHTIs in 
Task 4 UA 

1. Make sure you have not 
used a telegraphic style… 

Original  12 17 5 10 

 Rewritten 0 0 0 0 
2. Look for past 
participles… 

Original  99 124 156 114 

 Rewritten 63 72 86 77 
3. Look for present 
participles… 

Original  110 56 64 97 

 Rewritten 115 56 52 104 
4. Search for all 
occurrences of the word 
and 

Original  48 62 50 51 

 Rewritten 47 47 37 52 
5. Search for all 
occurrences of the word 
or 

Original  46 27 18 28 

 Rewritten 43 28 18 26 
6. Look for long noun 
phrases 

Original  3 2 2 0 

 Rewritten 0 0 0 0 
7. Look for forms of verbs 
or verb phrases… 

Original  4 3 10 2 

 Rewritten 1 2 7 1 
8. Look for the verbs give 
and assign 

Original  0 0 0 1 

 Rewritten 0 0 1 1 
9. Look for the word if Original  26 5 19 33 
 Rewritten 21 1 20 30 
10. When an adjective 
follows a noun… 

Original  4 2 2 0 

 Rewritten 4 2 2 0 
Total number of NHTIs Original  352 298 326 336 
 Rewritten 294 208 223 291 

 

 

It is helpful to see a graphical representation of the decrease in NHTIs as a result of the 

guidelines implementation. Figure 33, Comparison of Number of NHTIs in Both Data Sets, 

shows the reduction of NHTIs in the each of the four rewritten online UA documents as a 

result of the guidelines implementation. 
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Figure 33: Comparison of Number of NHTIs in Both Data Sets 
 

 

The next subsection in this chapter reveals the findings of the HTE. 

 

 

5.7.2 Human Translatability Estimation Results 
 

This subsection presents the results of the HTE, with Table 49, Human Translatability 

Estimation of the Original Data Set, showing the HTE results for the original data set. The 

figures in this table represent the translatability ratings (on a scale of one to five, with higher 

ratings indicating more positive attitudes) assigned by five professional translators to the four 

documents in the original data set.  
 

 

Table 49: Human Translatability Estimation of the Original Data Set 
 Rating for Task 1 

Original UA 

(Wordfast™) 

Rating for Task 2 

Original UA 

(CATALYST™a) 

Rating for Task 3 

Original UA 

(CATALYST™b) 

Rating for Task 4 

Original UA (QA 

Distiller™) 

Translator 1 5 4 5 5 

Translator 2 3 2 4 4 

Translator 3 4 3 2 5 

Translator 4 4 3 4 4 

Translator 5 4 4 4 4 

Mean Rating 4 3.2 3.8 4.4 
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Table 50, Human Translatability Estimation of the Edited Data Set, shows the translatability 

ratings (on a five-point scale, with higher ratings indicating more positive attitudes) assigned 

by five other translators to the four rewritten documents in the edited data set.  

 

 
Table 50: Human Translatability Estimation of the Edited Data Set 

 Rating for Task 1 

Rewritten UA 

(Wordfast™) 

Rating for Task 2 

Rewritten UA 

(CATALYST™a) 

Rating for Task 3 

Rewritten UA 

(CATALYST™b) 

Rating for Rewritten 

Online UA Document 

4 (QA Distiller™) 

Translator 6 5 5 5 5 

Translator 7 5 4 5 5 

Translator 8 4 4 4 4 

Translator 9 4 5 4 5 

Translator 10 5 5 5 5 

Mean Rating 4.6 4.6 4.6 4.8 

 

 

 

Table 51, Comparison of HTE Results for Both Data Sets, compares the HTE results for the 

original data set with those of the edited data set. The values in the table represent the 

translatability ratings that participants assigned to the extracts taken from the four documents 

in both the original and the edited data sets. It is helpful to see a graphical representation of 

the increase in mean translatability ratings as a result of the guidelines implementation. 

 

 
 

Table 51: Comparison of HTE Results for Both Data Sets 
 Task 01 UA (Word fast™)  

 Translator 1 Translator 2 Translator 3 Translator 4 Translator 5 Mean 

Original  5 3 4 4 4 4 

 Translator 6 Translator 7 Translator 8 Translator 9 Translator 10 Mean 

Rewritten 5 5 4 4 5 4.6 

 Task 02 UA (Catalyst)  

 Translator 1 Translator 2 Translator 3 Translator 4 Translator 5 Mean 

Original  4 2 3 3 4 3.2 

 Translator 6 Translator 7 Translator 8 Translator 9 Translator 10 Mean 

Rewritten 5 4 4 5 5 4.6 

 Task 03 UA (Catalyst)  

 Translator 1 Translator 2 Translator 3 Translator 4 Translator 5 Mean 

Original 5 4 2 4 4 3.8 

 Translator 6 Translator 7 Translator 8 Translator 9 Translator 10 Mean 

Rewritten 5 5 4 4 5 4.6 



197 
 
 

 Task 04 UA  (QA Distiller™)  

 Translator 1 Translator 2 Translator 3 Translator 4 Translator 5 Mean 

Original 5 4 5 4 4 4.4 

 Translator 6 Translator 7 Translator 8 Translator 9 Translator 10 Mean 

Rewritten 5 5 4 5 5 4.8 

 

 

Figure 34, Comparison of Mean HTE Ratings for Both Data Sets, compares the mean 

translatability ratings for the four documents in both the original data set and the edited 

version.  
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Figure 34: Comparison of Mean HTE Ratings for Both Data Sets 
 

 

The next subsection presents the results of the TIN. 

 

 

5.7.3 Translatability Inference Results 
 

This subsection outlines the results of the TIN, with Table 52, Evaluation of the Translated 

Extracts from the Original Data Set, showing the results for the original data set. The figures 

in this table represent the quality ratings (on a scale of one to five, with higher ratings 

indicating more positive attitudes) assigned by five target language speakers to the translated 

extracts taken from the four documents in the original data set.  
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Table 52: Evaluation of the Translated Extracts from the Original Data Set 
 Rating for Translated Version of 

Original Online UA Document 1 

(Wordfast™) 

Rating for Translated Version of  

Original Online UA Document 2 

(CATALYSTa™) 

Native Spanish Speaker 1 4 3 

Native Spanish Speaker 2 5 4 

Native Spanish Speaker 3 4 4 

Native Spanish Speaker 4 3 2 

Native Spanish Speaker 5 4 3 

Mean Rating 4 3.2 

 

 

The values in Table 53, Evaluation of the Translated Extracts from the Edited Data Set, 

represent the quality ratings (on a scale of one to five, with higher ratings indicating more 

positive attitudes) assigned by an additional five target language speakers to the translated 

extracts taken from the four rewritten documents in the edited data set. 

 

 
Table 53: Evaluation of the Translated Extracts from the Edited Data Set 

 Rating for Translated Version of 

Rewritten Online UA Document 1 

(Wordfast™) 

Rating for Translated Version of  

Rewritten Online UA Document 2 

(CATALYSTa™) 

Native Spanish Speaker 1 5 4 

Native Spanish Speaker 2 4 5 

Native Spanish Speaker 3 5 4 

Native Spanish Speaker 4 5 4 

Native Spanish Speaker 5 4 4 

Mean Rating 4.6 4.2 

 

 

Table 55, Comparison of TIN Results from Both Data Sets, compares the TIN results for the 

original data set with those of the edited data set. The values in the table represent the quality 

ratings (out of 5) that participants assigned to the translated extracts taken from both data sets.  
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Table 54: Comparison of TIN Results from Both Data Sets 
 Task 01 UA (Word fast™)  

 Translator 1 Translator 2 Translator 3 Translator 4 Translator 5 Mean 

Original  4 5 4 3 4 4 

Rewritten 5 4 5 5 4 4.6 

 Task 02 UA (Catalyst)  

 Translator 1 Translator 2 Translator 3 Translator 4 Translator 5 Mean 

Original  3 4 4 2 3 3.2 

Rewritten 4 5 4 4 4 4.2 

 

 

It is helpful to see a graphical representation of the increase in mean quality ratings assigned 

to the translated extracts taken from the edited data set. Figure 35, Comparison of Mean TIN 

ratings for Both Data Sets, compares the mean translation quality ratings for the four 

documents in both the original data set and the edited version. 
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Figure 35: Comparison of Mean TIN ratings for Both Data Sets 
 

 

The next section summarises the main research findings presented in this chapter. 
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5.8 Recap of Research Results 

 

 

This chapter began by presenting the results of the systematic analysis and online survey that 

were used to isolate a subgroup of relevant GCDGs from existing compilations, and create a 

subset of these guidelines in for inclusion in the GCDGs Framework, respectively.  

 

The results of the feasibility study and content rewrite were outlined next, to show which 

guideline implementation option was selected for this study, and the impact that the 

implementation had in terms on the both data sets.  

 

The next three sections presented the finding of the quality evaluation experiments; in other 

words, the usability, readability and translatability data.    

 

These results are explored in further detail next in Chapter 6, Analysis and Discussion.  
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Chapter 6: Analysis and Discussion 
 

 

This chapter presents an analysis and discussion of the findings yielded by this research. The 

chapter is divided into three main sections. The first section, Analysis of Research Results, 

delves deeper into the results generated by the survey, feasibility study, controlled usability 

experiments, readability testing, and translatability triangulation. This section examines what 

each set of results mean, the most likely cause for them as well as possible alternate 

explanations, whether they are surprising or expected, how they relate to previous findings, 

and what they mean in a broader context. 

 

The second section debates five main discussion points that were derived from the research 

findings: 

1. The value of implementing GCDGs  

2. A universally-applicable framework of GCDGs 

3. A new method of GCDG implementation  

4. Using established product usability testing techniques to evaluate document quality 

5. Developing improved quality metrics for readability and HTran  

 

The final section summarises the main points of these chapter. 
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6.1 Analysis of Research Results 

 

 

This section dissects the findings of this research in terms of the meaning of each set of 

results, the most likely cause for them as well as possible alternate explanations, whether they 

are expected or surprising, how they relate to previous findings, and what they mean in a 

broader context. 

 

 

6.1.1 Analysis of Survey Results 
 

This subsection scrutinizes the results of the online survey, and examines how they relate to 

previous findings.   

 

 

6.1.1.1 Attitudes of Practitioners toward Existing GCDGs  

 

The 10 GCDGs that were assigned the highest mean ratings from questionnaire respondents 

correspond to the following four characteristics of documentation: 

 Consistency: The highest ranked guideline and ninth-ranked guideline (as well as the 

guideline “eliminate orthographic variants,” which achieved the same mean rating as 

the tenth-ranked guideline) relate to consistency  

 Conciseness: The third-ranked guideline, fourth-ranked guideline, sixth ranked 

guideline and eighth-ranked guideline relate to conciseness 

 Clarity: The second-ranked guideline, third-ranked guideline, fourth-ranked 

guidelines, seventh-ranked guideline and tenth-ranked guideline (and the guidelines 

“eliminate idioms” and “eliminate metaphors” which achieved the same mean rating 

as the tenth-ranked guideline) relate to clarity 

 Correctness: The fifth-ranked guideline relates to correctness 

 

The results of the questionnaire reveal that professional global authors primarily hold those 

guidelines that address clarity and conciseness in highest regard, along with some that address 

consistency. The high ratings assigned by professional authors to those guidelines pertaining 
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to clarity and conciseness show that practitioners do support several of the GCDGs in existing 

compilations. However, the disregard shown toward certain guidelines such as “do not use 

semicolons” (which was assigned a mean rating of only 2.96 out of 5), suggests that global 

authors also trust their own instincts when it comes to producing quality documentation for 

global audiences, and do not blindly follow existing rules prescribed in industry or academia. 

Previous research (Akis et al. 2003, Bright 2005, Hurst 2008) also shows that, in some cases, 

professional authors dislike being confined to using a fixed set of writing guidelines, and 

resent being dictated to in terms of what is considered to be the best way to write. Despite this 

finding, it would appear that global enterprises are insisting that their authors use style guides, 

as 62.5% of questionnaire respondents use them daily, and a further 25% use them on a 

weekly basis (although the proportion of respondents using CLs is significantly smaller, with 

just 15% using a CL daily and only a further 20% using one on a weekly basis). Therefore, if 

global enterprises believe that guidelines improve the quality of online UA and insist that 

professional authors apply them, but the authors themselves either dislike implementing them 

(or are in disagreement about which guidelines work best), this suggests the need for a peer-

reviewed framework of GCDGs that is recognised by a majority of global authors. This 

concept is explored in more detail in section 6.2.2 A Universally-Applicable Framework of 

GCDGs.  

 

Strangely however, some of the other consistency-related guidelines (as well as several others 

addressing punctuation) are among the guidelines rated most unfavourably by practitioners. 

Therefore, although there is strong support for clear, concise UA documentation (albeit 

without the need to have perfect punctuation) when authoring for global audiences, the results 

show that there is still no consensus from the authoring community about how important 

consistency is for human readers. It is hardly surprising that practitioners have high regard for 

guidelines related to clarity and conciseness — after all researchers often include these two 

characteristics when advocating the “3 C’s,” “5 C’s” or “7 C’s” of high quality technical 

writing and sentence construction (Tyagi and Misra 2011). The disparate attitudes toward 

those guidelines related to consistency may be explained by the fact that the highest rated 

guidelines address lexical consistency (standardising terminology, for example) while the 

lowest rated guidelines focus more on maintaining consistent writing conventions. Consistent 

lexicology, therefore, is perhaps particularly beneficial for human readers, while consistent 

punctuation and writing conventions may be more suited to content reuse (such as single 

sourcing and author memory) or MT processing. Those guidelines that address consistency, 
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however, seem quite open to interpretation. Asking professional authors to use the “same 

words” to describe something, for example, may require the provision of a glossary, 

terminology database or controlled vocabulary of approved terms. Indeed, the results of the 

online questionnaire show that the guideline “use a pre-approved vocabulary” is ranked 77th 

out of the 236 guidelines, with a mean rating of 4.21 out of 5. Global enterprises and authors, 

therefore, should consider this requirement when deciding whether to implement guidelines 

that address text consistency.        

 

Some of the guidelines listed in the questionnaire are held in lower esteem by professional 

global authors than I expected. I am surprised, for example, that one of the guidelines most 

frequently advocated by researchers and practitioners in existing research, “keep sentences 

short,” is not one of the 10 highest ranked guidelines by questionnaire respondents. Indeed, 

the corresponding guideline in the questionnaire, “sentences should not be longer than 25 

words for descriptive text” only scores a mean rating of 3.54, and is ranked 195th out of the 

total of 236 guidelines. I suspect the reason for this guideline achieving a lower than expected 

mean rating is because it is more relevant for machine translatability rather than HTran. 

Several of the researchers that advocate writing short sentences, for example, simply refer to 

it as improving translatability, without specifying whether they are referring to HTran or 

MTran. Short sentences would also seem to lend themselves especially to the processing 

requirements of MT systems rather the needs of a global audience. Non-native human readers, 

for example, may prefer that sentences contain linguistic items that facilitate comprehension, 

even if they do not provide additional meaning to the sentence (Yano et al. 1994).  

 

Another guideline regularly cited by researchers and published in style guides is to avoid 

writing in the future tense (Kohl 2008, Microsoft 2004), as this tense can be more difficult to 

read and translate than the present or past tenses. The corresponding guideline in the online 

questionnaire however, “avoid the use of the future tense” only scores a mean rating of 3.88, 

and is ranked 144th out of the 236 guidelines.  

 

Researchers often advocate using the active rather than the passive voice to author usable, 

readable and translatable technical documentation. Indeed, six of the seven sources of 

guidelines examined for this study contain a guideline that advises professional authors to use 

the active voice. However, although the corresponding guideline in the online questionnaire, 

“use the active voice,” has a mean rating of 4.21, it is ranked much lower than expected, at 
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81st out of the 236 guidelines. The recommendation to use the active voice, however, seems to 

correspond more closely to improving MTran rather than HTran, which may explain the 

lower than expected mean rating. In addition, human readers may prefer the flow of a 

sentence written in the passive rather than the active voice. Based on the results of the online 

questionnaire, it seems that practitioners, in general, feel that should they choose to write in 

the passive voice, it will not have a negative impact on the usability, readability and human 

translatability of the text.  

 

In addition, other guidelines listed in the online questionnaire have a lower than expected 

mean rating. The guideline “have no more than one idea per paragraph,” for example, only 

has a mean rating of 3.88, giving it an overall ranking of 146th out of the 236 guidelines. I 

expected the global authors that participated in the online questionnaire to rate this particular 

guideline more favourably, given that the recommendation to write concise technical 

documentation is quite prevalent in existing literature and industry resources. The guideline 

“do not use slashes,” also only scores a mean rating of 3.42, giving it a ranking of 205th out of 

the 236 guidelines in the initial subgroup. Again, the suggestion to use the word “or” instead 

of a slash mark appears in style guides such as the Symantec global style guide, the Microsoft 

Manual of Style for Technical Publications and the Global English Style Guide, so it is quite 

surprising that the corresponding guideline in the GCDGs Framework has not a higher mean 

rating from the questionnaire respondents.  

 

We can speculate that, in some instances, the low ratings assigned to GCDGs may well be due 

to the length and complexity of a guideline. The following lengthy guideline, for example, 

was only assigned a mean rating of 3.46 out of 5: “Use parentheses to make cross references 

to illustrations and/or text, quote letters or numbers that identify items on an illustration or in 

text, mark text for which separation by commas is not sufficient, set off text that is not part of 

the main statement, but is important enough to be indicated, or indicate the correct breakdown 

level of procedural substeps” and “If a command name or dialog box option ends with a colon 

or ellipsis, do not include this punctuation,” each with a mean rating of 3.46. 

 

Conversely, other guidelines listed in the online questionnaire are held in higher esteem by 

global authors than I expected. The guideline “do not omit words to make your sentences 

shorter,” for example, scores a mean rating of 4.46, which gives it a ranking of 32nd out of the 

236 guidelines. This would seem to contradict the notions of minimalism and concise writing 
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commonly advocated in existing literature and industry resources. In addition, as we have 

already seen in the previous paragraph, questionnaire respondents do not rate the guideline to 

keep sentences short particularly highly. However, rather than assume that respondents 

disregard the concept of economical writing, I suspect that they hold a more pragmatic view 

of including all words necessary to make sentences both understandable and linguistically 

correct. The guideline “avoid progressive tense,” also scores a higher than anticipated mean 

rating of 4.42, meaning that it is ranked 36th out of the 236 guidelines in the online 

questionnaire. It is interesting that this guideline achieves such a high mean rating, as 

recommendations in existing research to avoid the progressive tense and gerunds more 

frequently refer to MTran.  

 

This type of variance is hardly surprising however, as researchers and practitioners often 

disagree on which constitutes a useful guideline. Furthermore, for every researcher that 

advocates the value of using a particular style guide, controlled language or individual 

guidelines, another may summarily dismiss it. Some guidelines are based solely on the 

personal opinions of individuals, for example without any recognised references to support 

them. Smith and Mosier (1986) believe that guidelines cannot take the place of experience, 

and that experts may know more about a specific topic than can be represented in brief 

guidelines. Indeed, some researchers have shown that professional authors develop fine-

grained internal knowledge that is unavailable to others (Abbott and Eubanks 2005). Other 

guidelines advocated in technical communication publications do not provide any indication 

as to whether they represent a consensus of opinion, or if they have been derived from an 

individual, non-replicated study. Given this diversity of opinion toward GCDGs, perhaps it is 

not surprising that there is no universally-accepted compilation of guidelines used by global 

authors today. 

 

 

6.1.1.2 Survey Results: Relationship to Previous Findings  

 

Despite the existence of numerous styles guides, controlled languages and other guideline 

compilations, there is a surprising lack of research into the attitude of practitioners toward the 

guidelines in these compilations. Specific guidelines advocated by individual researchers, 

practitioners or institutions are regularly published in academic journals, industry magazines, 

style guides, CLs, or company websites without being tested by the advocate, or rated by a 
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peer. This lack of peer-review means that any existing guidelines that are advocated, or new 

guidelines that are proposed, by a researcher or practitioner, are very much influenced by the 

subjective preferences of the advocate. Enterprises may also develop and use internal style 

guides consisting of guidelines that have not been approved or tested in real world 

documentation projects. The purpose of the online survey conducted in this study was identify 

those guidelines most useful to the development of usable, readable and translatable online 

UA, by using the ratings assigned by professional global authors to create a subset of the 

GCDGs from the initial subgroup of 236 extracted from existing guideline compilations.  

 

After considerable desk research, the only evidence of a peer-reviewed compilation of 

usability guidelines that I could locate was the U.S. Department of Health and Human 

Services' (HHS) Design Guidelines from Research-Based Web Design and Usability 

Guidelines (Bailey et al. 2006). For this compilation, an initial set of 500 usability guidelines 

was extracted from an extensive review of 450 style guides, published research articles, 

research summaries, and usability test reports available in the public domain. An internal 

review by relevant personnel in the U.S. Department of Health and Human Services (HHS) 

reduced this number to 398 guidelines. Next, 16 external reviewers rated the “relative 

importance” of each guideline on a five-point scale. Dismissing those guidelines deemed to 

have little or no relative importance reduced the number in the compilation to 287. A group of 

eight usability researchers, practitioners and authors (all of whom were published researchers 

with doctoral degrees) were then recruited to judge the strength of evidence for each guideline 

and assign a rating on a five-point scale. Finally, after updating the Research-Based Web 

Design and Usability Guidelines by revising 21 existing guidelines and adding 22 new ones, 

the final version of the compilation consisted of 209 peer-reviewed and rated usability 

guidelines (Bailey et al. 2006).  

 

Unfortunately, I could not locate a similar compilation of readability or translatability 

guidelines. Although several researchers have attempted to compile guidelines to improve the 

MTran of documentation (Bernth and Gdaniec 2001, O’Brien 2006, Roturier 2006, Fiederer-

O’Brien 2009), the only guidelines compilation I could find that even mentions HTran was 

John Kohl’s The Global English Style Guide (Kohl 2008). Even this compilation only assigns 

the tag “HT” to any guidelines in the compilation that have the potential to be useful for 

human translators. It is, of course, entirely possible that several of the guidelines developed 

and compiled to address MTran might also improve HTran, but this has not been empirically 
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proven to date. 

 

In this study, I attempt to address this gap by extending the scope of the Research-Based Web 

Design and Usability Guidelines compilation to address global content development. The 

result of this endeavour, the GCDGs Framework, is a rudimentary attempt to compile peer-

reviewed usability, readability and HTran guidelines to facilitate the development of 

documentation for a global audience. Admittedly however, the 24 survey respondents who 

rated the usefulness of these guidelines (although having minimum of three years’ 

experience), did not share the credibility as those experts who rated the guidelines in the 

Research-Based Web Design and Usability Guidelines compilation. For this reason, I propose 

that the basic premise of the GCDGs Framework be expanded to develop a universally-

applicable framework of GCDGs that includes input from experts in the fields of global 

quality attributes such as translatability (see section 6.2.2, A Universally-Applicable 

Framework of GCDGs).  

 

The next subsection analyses the results of the feasibility study. 
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6.1.2 Analysis of Feasibility Study Results 
 

This subsection scrutinizes the findings generated by the simulation experiments conducted as 

part of the feasibility study. 

 

 

6.1.2.1 Analysis of Existing Third-Party Language Checking Applications   

 

The results generated by the feasibility study reveal the advantages and disadvantages of 

using existing language checking applications to implement GCDGs. It is important to note 

that I assessed the suitability of existing third-party language checking applications as a 

means of GCDG implementation purely in the context of the resources available for this 

research. Clearly there are multinational enterprises with much larger budgets available to 

purchase global authoring technologies than I had for this research, for example. Therefore, 

any mention of the feasibility of an existing language checking application refers only to its 

suitability for the requirements of this study. Despite this constraint, the feasibility study does 

yield results that are likely to be useful to global enterprises and professional authors.    

 

The (albeit surface-level) simulation experiments uncover five key limitations in current state-

of-art language checking applications:  

1. Inaccessibility (proprietary checking applications are unavailable in the public 

domain)  

2. Inflexibility (some applications only check for transgressions of  with a fixed set of 

guidelines) 

3. Expense (language checking applications can cost up to €100,000) 

4. Complexity (some checking applications with difficult installation or configuration 

procedures) 

5. No provision for metadata reuse  

 

The first limitation of existing language checking applications is that several are developed as 

proprietary systems purely for internal company use and, therefore, are not available in the 

public domain. The inaccessibility of these proprietary systems means that they are 

unavailable to enterprises that may have an interest in using technology to implement GCDGs 
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during the global content development process. The second limitation of existing language 

checking applications is their inflexibility, with most offering a fixed set of checking rules 

(often based on a particular style guide or controlled language). CLAT™, for example, checks 

the rules of the CLAT CL, HyperSTE™ checks the rules of the ASD Simplified Technical 

English CL, IBM EasyEnglish Analyzer™ checks the rules of the IBM EasyEnglish CL, 

MaxIT™ checks the rules of the SMART Controlled English CL, and SunProof checks the 

rules of the Sun Controlled English CL. Although in most cases, users may select or deselect 

which rules to implement or check for violations of, they are still confined, in most cases84, to 

the rule set that is embedded in the application that they are using. In this study, for example, 

none of the existing language technologies that I investigated had the capability to implement 

all 127 guidelines in the GCDGs Framework. This inflexibility in existing language checking 

technologies limits the range of guidelines that a professional global author can implement (or 

check for transgressions of), and although it may be wishful thinking, the ideal solution would 

be to provide users with a system that enables them to develop their own custom rules and 

guideline checks. Even if the software industry fails to show interest in developing a 

commercial software product of this type, we have seen examples of the collaborative efforts 

of an open source community overcoming the challenge of a heavy development workload in 

projects such as OpenOffice. I propose that this type of development model be utilised to 

develop a language checking application that enables users to define their own guideline 

checks in section 6.2.3, A New Method of GCDG Implementation. 

 

The third, and perhaps most obvious, shortcoming of language checking applications is their 

prohibitive cost. Desk research reveals that, although eight of the 18 systems that I examined 

in this study are available for less than €500, they only offer basic style and grammar 

checking functionality similar to that of word processors such as Microsoft Word™. Systems 

that offer more advanced features such custom guideline checks, terminology management, 

author memory, domain-specific glossaries and SDK plug-ins, for example, can cost up to 

€100,000 (Muegge 2007). While large multinational corporations in the medical (Philips 

Healthcare), automobile (Audi, BMW, Volkswagen) and software (SAS Institute, Symantec) 

industries may have the budget to invest in these types of applications, it is less likely that a 

small or medium-sized enterprise would be willing (or able) to pay €1,000 - €5,000 for a 

licence of SDL AuthorAssistant™, HyperSTE™ or MAXit Checker™; or €50,000 - €100,000 

                                                           
84 Acrolinx, however, offers some degree of customisation should clients require additional bespoke rules to be 
incorporated into Acrocheck™. 
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for an installation of Acrocheck™ or CLAT™ (Muegge 2007). Considering the lack of 

comprehensive empirical evidence to support the claim that GCDGs improve the quality of 

global documentation, this premium pricing strategy would seem to alienate smaller 

enterprises, and explain why 58% of the global authors who responded to the online 

questionnaire in this study claim to have never used language checking applications. For this 

reason, I suggest the concept of developing a free (or “on-demand”) language checking 

application to help smaller companies to overcome the financial barrier associated with using 

some of the more expensive language checking applications in section 6.2.3, A New Method 

of GCDG Implementation. 

 

The poor adoption rate of language checking applications in the digital content development 

industry is paralleled by low usage rates of translation memory technology in the localisation 

industry. A survey conducted in 2005, for example, revealed that only 27% of translators use 

a TM tool (The Association of Translators and Interpreters of Ontario 2005). I believe that it 

is worth examining the low adoption rate of both CL checkers and TM technologies more 

closely at to determine whether the cause is indeed is indeed due to excessive cost, or if some 

other factor is the cause. An alternative explanation for the low adoption rate of language 

checking applications, for example, could simply be that authors dislike using these 

technologies. Sun Microsystems, for example, experienced issues with their proprietary CL 

checker when, several months after its implementation, 16% of their technical authors still 

claimed to be uncomfortable using it (Akis et al. 2003). Indeed, authors may dislike using any 

type of application or rule which restricts the way in which they can write (O’Brien 2006), 

and companies such as Caterpillar admit it can be difficult at times to enforce CL rules 

(Kamprath and Adolphson 1998). Kohl (2008b) agrees with this assessment, stating that the 

imposition of stylistic or terminological restrictions on authors can result in a failure to 

properly implement a language QA software application. Reuther (1998), O’Brien (2006), and 

Kohl (2008b) recommend that linguistic checking tools be flexible and customisable to reduce 

the imposition of too many restrictions on authors. The future of technical authoring may 

involve more automated tasks (such as self-authoring or automatic checking using artificial 

intelligence) than manual human ones, but, for now, it seems that the human element is still 

essential when checking online UA for guideline transgressions.  

 

The fourth limitation of existing language checking applications is the complex installation 

and configuration procedures associated with some systems. During the feasibility study, for 
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example, I encountered difficulties such as having to install additional software on a server, 

enable macros in an associated word processing application, change network settings, and 

download plug-ins to support different file formats. I suspect that issues of this type could 

possibly frustrate professional authors and discourage them from using such applications.  

 

The fifth limitation of existing language checking applications is that no existing technology 

enables the addition, storage and reuse of metadata throughout the entire global content 

development process, from content creation to localisation. Therefore, a significant 

contribution of this research is the identification of an opportunity to improve the efficiency 

of global content production via an open, flexible, free (or on-demand) and usable language 

checking application that provides a mechanism to add, store and reuse metadata within an 

XLIFF project container file. The functionality of the LKR, and the feasibility of using it to 

implement the guidelines in this study, are discussed in the next subsection.   

 

 

6.1.2.2 Analysis of the LKR 

 

To address the shortcomings of existing language checking applications, I conceived a system 

that would be accessible (an open, web-based system), flexible (with user-defined 

customisable rules), affordable (free or on-demand system), easy to use (no installation 

required) system, that uses XLIFF as a container to generate, store and reuse localisation-

relevant metadata.  

 

After over two years of design, development and testing, a prototype version of the LKR was 

accepted as an Invention Disclosure by the Technology Transfer Office in the University of 

Limerick. The objective of the system is to assist human authors with the implementation of 

guidelines, as well as adding, storing and reusing localisation-relevant metadata during the 

global content development process. The unique functionality of this system has several 

potential benefits: 

 

 Metadata reuse: Because the LKR uses XLIFF as a storage mechanism for the 

addition, storage and reuse of localisation-relevant metadata, it has the potential to 

deliver a unique means of bridging the divide between the processes of content 

development and localisation. Metadata added during content creation, for example, 
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could be processed and reused by localisation professionals and technologies 

throughout the global content development process. Henderson (2010) states that 

when human translators have to translate material without the context provided by 

metadata, it often leads to lower quality translations. To understand the type of context 

given by metadata that is reused throughout the global content development process 

take, for example, a QA professional reviewing a technical manual that has been 

translated from English into Spanish. Should that QA professional discover any 

translation quality issues, he or she would have access to the metadata such as the 

author who created the manual, the tools that he or she used to create it, and the date 

the manual was published.  

 

 Flexibility and usability: Because it is envisioned to be a flexible and usable system, 

the LKR has the potential to be more widely used than existing technologies which 

can be difficult to install and have complex user interfaces. Hurst (2008) suggests that 

usable global authoring technologies may overcome the challenge of professional 

authors who are reluctant to dedicate the time required (O’Brien 2006) to implement 

guidelines published in printed style guides. 

 

 Accessibility for small enterprises and freelance writers: Because the LKR is 

conceived to operate as a free or open source system, it has the potential to be 

especially useful to smaller companies or freelance writers that don’t have the 

resources to purchase expensive style guides or language checking applications, or 

develop their own proprietary technologies in-house. Indeed, informal conversations 

with managers in several small or medium sized enterprises (including Civa85) during 

this research revealed an interest in using the LKR to “clean” their source content. 

Applen (2002) and Ó Broin (2005) believe that using technology to automate the 

implementation of GCDGs can result in significant cost savings, regardless of the size 

of the enterprise that implements them.  

 

 

                                                           
85 The Centre for Innovation in Voluntary Action (CIVA) is a consultancy organisation that coordinates 
crowdsourced information and initiatives for social projects. 
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The prototype version of the LKR has several limitations however. The first limitation is that 

the system can only check plain text (.TXT) and XLIFF files. Therefore, in order to have used 

the LKR to implement the GCDGs in this study, I would have had to: 

 Convert the Microsoft Word™ files in the original data set into .TXT or .XLIFF 

format 

 Upload the .TXT or .XLIFF file to the LKR system 

 Configure the LKR to check for transgressions for the relevant GCDGs   

 Use the LKR editor to rectify these transgressions  

 Export and save the edited text in .TXT or .XLIFF file format 

 Copy and paste the text from the .TXT or .XLIFF files to Microsoft Word™ .DOC 

files for inclusion in the edited data set 

 Reformat those Microsoft Word™ files such that the edited data set has the same 

presentation and layout as the original version   

 

I deemed this process to be too complicated and time-consuming to be suitable for 

implementing the guidelines in this study. In addition, the LKR prototype only had the 

capability to check for transgressions of 25 of the 127 guidelines in the GCDGs Framework, 

so, therefore, was unsuitable for the content rewrite task.  

 

It is hardly surprising that language checking applications can provide a viable means of 

GCDG implementation — after all global enterprises such as Ford, IBM and Sun 

Microsystems have developed, and continue to use, their own internal systems to check 

source text. However, the prototype developed for this research proves that, even with limited 

resources available, it is possible to develop a system capable of checking documentation for 

adherence to a s et of GCDGs. Given the continual claims that GCDGs improve 

documentation quality, and the evidence that a basic language checking application can be 

developed with relatively little time and cost, it is perhaps surprising that more enterprises do 

not develop their own bespoke language applications as an alternative to purchasing 

expensive third-party systems (the questionnaire responses show that 58% of global authors 

have never used a CL application). The results of the LKR component of the feasibility study, 

then, suggest that although a rudimentary language checking application can be developed 

with relatively little time or effort, building a more sophisticated system would probably 

require a far higher level of investment.  
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The results of this third component of the feasibility study show that it is possible to 

implement GCDGs by checking and editing documentation with a relatively inexpensive 

word processing software (such as Microsoft Word™). It is not surprising the combination of 

word processing software and a guidelines list facilitates the implementation of GCDGs – 

after all, authors have used traditional paper-based style guides and word processors to 

implement style rules for many years. Although eliminating the need to purchase or develop 

expensive language checking applications, the obvious issue with this approach is the time 

required for authors to familiarise themselves with the relevant guidelines, proofread the text 

to locate transgressions of these guidelines, and manually edit the text to adhere to them. For 

example, despite my experience as a technical writer, it took me a minimum of 85 hours to 

learn how to implement the 127 highest rated guidelines in the GCDGs Framework, identify 

the 1,525 transgressions in the 12,000+ words that comprised the four UA documents in the 

original data set, and edit the text to rectify these transgressions (see section 5.4.2, Results of 

the Content Analysis and Guidelines Implementation). Therefore, the results of this 

component of the feasibility study confirmed what I already suspected: manually 

implementing GCDGs via the combination of a word processing application and guidelines 

compilation can be a relatively cheap and easy, albeit extremely time-consuming, means of 

implementing GCDGs. 

 

 

6.1.2.3 Feasibility Study Results: Relationship to Previous Findings 

 

Some multinational enterprises appear to be aware of the advantages of compiling and 

implementing guidelines. Caterpillar, Ford and IBM have developed proprietary compilations 

such as Caterpillar Technical English (CTE), Ford Standard Language (SLang), and 

EasyEnglish, respectively. However, other than the Akis and Sisson (2010) case study 

describing the implementation of guidelines by the SunProof CL checker, I could not locate 

any studies that describe how a language checking application works. Existing studies that 

examine guideline application, for example, focus more on the guidelines that are being 

implemented (and the content they are being applied to), rather than on how they are being 

applied by language checking applications. We can assume that any company that develops or 

purchases a language checking technology conducts some type of internal testing, but without 

direct access to such investigations, it is difficult to speculate.  
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I also found it challenging to obtain pricing information from the vendors of language 

checking applications. Unsurprisingly, the websites of software vendors that sell language 

checking applications proclaim the benefits of their products, but these websites often fail to 

provide basic information about product information or pricing. Approximate pricing 

information for crossAuthor Linguistic™ and HyperSTE™, for example, had to be collected 

via verbal or email contact with the sales personnel of Across and Tedopres International 

respectively as no pricing information was published online.  

 

Despite the extensive desk research conducted for this study, it was also difficult to find any 

independent evaluations of existing language checking applications. Controlled language 

researcher Uwe Muegge does review a small selection of CL checkers (Muegge 2013a, 

20014b) but his reviews are brief and do not include detailed product or pricing information.  

Despite these limitations, the results have merit in that they compile information about the 

functionality and pricing of language checking applications which was not previously 

available in this format in the public domain. 

 

Having developed the LKR as a potential means of implementing GCDGs in this study, it is 

worth comparing and contrasting two aspects of its functionality with that of existing 

language checkers: 

 

 The LKR checks content after it has been authored: Most language checking 

applications either highlight guideline transgressions interactively during authoring, or 

check for guideline violations after the content has already been written (O’Brien 

2006, Kohl 2008b). SunProof, appears to be one of the few technologies that can run 

in either interactive mode or batch mode, but it is not sold commercially (Akis al. 

2003). A study completed by Sun Microsystems shows that professional authors may 

prefer to verify the quality of their writing after it is completed rather than constantly 

checking for compliance to guidelines during the authoring process  (Akis and Sisson 

2010), and thus the LKR is designed to operate in this manner.  

 

 The LKR facilitates the checking for, and rectifying of, guideline transgressions: 

Existing language checking applications often contain two separate modules: a 

checker to identify guideline transgressions, and a corrector to edit text such that the 

transgressions are rectified (Murphy et al. 1998, Mitamura and Nyberg 2001, Rascu 
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2006, Mitamura et al. 2007). Although some researchers suggest that corrector 

modules automatically generate suggestions for professional authors on how to rewrite 

a piece of text such that it conforms to a particular guideline (Mitamura and Nyberg 

2001, Rascu 2006), such modules can generate complex error messages and incorrect 

rewriting suggestions which only serve to confuse and annoy technical writers (Rascu 

2006). Although it was beyond the scope of the LKR prototype to provide a 

specialised rewriting suggestion for each individual guideline violation, the LKR does 

offer generic recommendations on how to rectify transgressions of different types of 

guidelines.  

 

 

Future iterations of the LKR are envisioned to incorporate a crowdsourced knowledge 

repository of GCDGs that have been peer-reviewed by experts in the field of global content 

development. Like any other knowledge base, this aims to transform the knowledge of experts 

into information that can be used by others (Boling et al. 2000). The LKR vision echoes the 

objectives of initiatives such as ELECT Online, which attempted to provide a knowledge 

repository of localisation news, glossaries, publications, research projects, job listings and 

professional directories (Bourke 2003).  

 

The next subsection analyses the results of the controlled experiments.
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6.1.3 Analysis of Controlled Experiments Results 

 

This subsection scrutinizes the controlled experiment results and examines how they relate to 

previous findings. The first five sub-subsections describe the impact the GCDGs had on the 

usability indicators of task completion rate, task completion time, error rate, satisfaction 

ratings, and usability ratings, with the sixth sub-subsection gauging the overall impact that the 

guidelines had on the usability of the online UA material. The seventh sub-subsection outlines 

how the results of the controlled experiments relate to previous findings.          

 

 

6.1.3.1 Impact of GCDGs on Task Completion Rate   

 

The results of the controlled experiments reveal that, in general, participants using the 

rewritten UA in the second set of controlled experiments completed more tasks successfully. 

In Task 1, for example, only one of the 10 participants using the original UA completed this 

task successfully, but seven of the 10 participants using the rewritten UA did so. In Task 2, 

only five participants using the original UA completed this task successfully, but seven 

participants using the rewritten UA completed it successfully. In Task 3, only two of the 10 

participants using the original UA completed this task successfully, but nine of the 10 

participants using the rewritten UA did so. In Task 4, seven participants using the original UA 

completed this task, while all 10 participants using the rewritten UA completed it 

successfully. Although I expected a result of this nature (because the GCDGs implemented in 

this study are compiled from peer-reviewed sources and are rated highly by experts), I am 

surprised at the extent to which task completion rate improved for participants using the 

rewritten version of the UA. 

 

For participants using the original UA, the main reason for failing Task 1 is exceeding the 

time specification of 30 minutes. Indeed, five of the nine participants who failed the task did 

so for this reason (although in some cases there were additional reasons for task failure, such 

as making errors). The main reasons for failing Task 2 are exceeding the time specification of 

30 minutes and making errors; all five participants who failed the task did so for one (or both) 

of these reasons. In Task 3, the main reason for failing the task is making errors; all eight of 

the nine participants who failed the task did so for this reason (in some cases there are 
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additional reasons for task failure, such as making errors). Two of the three participants who 

failed Task 4 using the original UA material did so due to making errors during the task 

attempt. We can reason that a slow UA reading time may account for the time specification 

limit being exceeded, as several of the participants who ran out of time during a task attempt 

took longer than the mean reading time to read the UA before attempting the task. 

Conversely, one might conclude that shorter reading times of the UA could have resulted in 

errors being made during the task attempts, as several participants who made errors took less 

than the mean reading time to read the UA before attempting the task.  

 

The most obvious reason for the improvement in task completion rate is that the application 

of the GCDGs improved the linguistic quality of the UA material to such an extent that it 

enabled participants to complete more tasks successfully. Half of both experiment groups 

were non-native speakers, so improving the linguistic quality of the UA may have 

significantly improved comprehension for these non-native speakers. Alternatively, 

participants using the rewritten UA might just be more comfortable with using software (even 

though the sampling design attempted to ensure that the participants in both groups were as 

similar as possible). 

 

Other than the suggestion that the application of GCDGs helped participants to complete tasks 

successfully in this study, there are no other apparent patterns or trends emerging from the 

research data. In a broader context, the notion that GCDGs improve task completion rates has 

implications for any enterprise that develops task-based documentation. 

 

 

6.1.3.2 Impact of GCDGs on Task Completion Time   

 

The results of the controlled experiments also show that, in general, participants using the 

rewritten UA in the second set of controlled experiments had faster overall task completion 

times. In Task 1, for example, five of the 10 participants using the original UA ran out of time 

attempting this task, while only one of the 10 participants using the rewritten UA exceeded 

the time specification limit. Mean task completion time was more than four minutes faster for 

participants using the rewritten UA (24:07) than those using the original version (28:37) to 

attempt this task. In Task 2, three participants using the original UA exceeded the time 

specification limit attempting this task, while none of the participants using the rewritten UA 
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reached the 30 minute time limit. Mean task completion time was more than a minute faster 

for participants using the rewritten UA (25:19) than those using the original version (26:45) to 

attempt this task. In Task 3, three of the 10 participants using the original UA exceeded the 

time limit, while none of the 10 participants using the rewritten UA ran out of time. Mean 

task completion time was more than three minutes faster for participants using the rewritten 

UA (22:47) than those using the original version (25:54) to attempt this task.  In Task 4, one 

of the participants using the original UA failed the task due to running out of time; while none 

of the 10 using the rewritten UA did so. Mean task completion time was more than four 

minutes faster for participants using the rewritten UA (13:47) than those using the original 

version (17:50) to attempt this task. 

 

The most plausible reason for these results is that the application of the GCDGs improved the 

linguistic quality of the UA documentation to such an extent that it enabled participants to 

read the material more quickly and complete tasks more efficiently. Initially, I suspected that 

the slower task completion times associated with the participants using the original UA could 

be due to non-native speakers struggling to interpret difficult linguistic constructs in the 

original material. However, upon closer inspection, the experiment results show that the non-

native speakers in the first set of experiments, on average, actually read the original UA more 

quickly than the non-native speakers in the second set of experiments using the rewritten 

version (see section 6.1.5.2, Impact of GCDGs on Reading Times and Readability Ratings). 

An alternative explanation for the lengthy task completion times associated with the initial set 

of experiments could be differences in the abilities of participants in both experimental 

groups. Even though the sampling design attempted to ensure that participants in both groups 

were as similar as possible in terms of software experience and ability, it is possible, for 

example, that the participants in the experiments evaluating the rewritten UA were simply 

more proficient in using software and were able to complete the tasks more quickly.     

 

I find it surprising that so many participants using the original version of the UA material ran 

out of time during the first set of experiments; especially in Task 1, where half the participants 

exceeded the time specification limit. Each task was designed in collaboration with the 

relevant software vendors to give participants with no previous experience of using the 

localisation applications a realistic chance of completing the tasks successfully within the 

time limit, so I did not anticipate that so many participants would run out of time during the 

experiments. I am equally surprised at the improvement in task completion times for 
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participants using the rewritten version of the UA because, although I expected that rewriting 

the content might improve overall task success rates, I did not predict such an overall positive 

impact on task completion times. 

 

In Task 1, the only participant to complete this task successfully spent longer than the mean 

time to read the UA; three of the seven who successfully completed the task using the 

rewritten UA also spent longer than the mean time reading the UA material. However, in Task 

2, four of the five participants who completed the task successfully using the original UA 

spent less than the mean time reading the it, with five of the seven that successfully completed 

the task using the rewritten UA also spending less than the mean time reading the UA 

documentation. Similarly in Task 3, one of the two participants who completed this task 

successfully using the original UA spent less than the mean time reading the UA, with five of 

the nine that successfully completed the task using the rewritten UA also spending less than 

the mean time reading the UA documentation. Conversely, in Task 4, four of the seven 

participants who completed this task successfully using the original UA spent longer than the 

mean time reading the UA. In addition, three of the 10 that successfully completed the task 

with the rewritten UA also spent longer than the mean reading time. Therefore, based on these 

varying results a solid relationship between UA reading times and task success rates cannot be 

inferred; neither in suggesting that shorter reading times leave more time for participants to 

use the relevant software and complete the task successfully, nor in surmising that longer 

reading times lead to more assimilation of the instructional material by participants and more 

successful task attempts. 

 

The research results showing an overall reduction in reading times and task completion times 

after the application of GCDGs have important implications for publishers of instructional 

material for which reading times and task completion times are essential. The findings of this 

study, for example, may encourage the application of GCDGs to domains outside of software 

user assistance documentation where timely task completion is crucial, such as a first aid or 

safety information.  
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6.1.3.3 Impact of GCDGs on Error Rate   

 

The results of the controlled experiments reveal that, in general, participants using the 

rewritten UA in the second set of controlled experiments made fewer errors during their task 

attempts. In Task 1, for example, four of the 10 participants using the original UA made three 

errors each, along with another three participants who made either one or two errors each. 

Although two of the 10 participants using the rewritten UA also made three errors each 

attempting Task 1, none of the other eight participants made any errors. In Task 2, three of the 

participants using the original UA made three or more errors each, along with another three 

participants who made one or two errors apiece. Although four participants using the 

rewritten UA made three or more errors each, no other participants made any errors. 

Similarly, in Task 3, four of the 10 participants using the original UA made three or more 

errors each, along with another four who made one or two errors apiece. Only one participant 

made any errors in Task 3 using the rewritten UA. The results of Task 4 in both sets of 

controlled usability experiments are even more convincing, with three participants making 

errors using the original UA but none of the participants using the rewritten UA making any 

errors whatsoever.  

 

The most obvious explanation for these results is that the application of the GCDGs improved 

the linguistic quality of the UA material to such an extent that it enabled participants to 

complete tasks with fewer errors. Based on the experimental findings of Task 1, for example, 

I would speculate that the fewer number of errors made by participants using the rewritten UA 

was as a result of the edited UA material being easier to understand for non-native speakers.  

In this task, four of the five non-native speakers using the original UA made errors in the first 

set of experiments, but only one of the five non-native speakers using the rewritten version 

made errors in the second set of experiments.  

 

The results of Task 2, where all four participants that made errors using the rewritten version 

of the UA were non-native speakers, would seem to contradict this supposition however. This 

finding may imply that either the application of GCDGs did not in fact improve 

comprehension for non-native speakers or the non-native speakers in the evaluation group 

were less proficient in the English language and found the material more difficult to 

understand. Despite the results of Task 2, the findings of Task 3 and Task 4 seem to support 

the notion that the application of the GCDGs resulted in rewritten UA content that was more 
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comprehensible for non-native speakers. In Task 3, for example, four of the five non-native 

speakers using the original UA made errors in this task, while none of the non-native speakers 

using the rewritten version made any errors. In addition, in Task 4, the only three participants 

that made errors using the original UA were all non-native speakers, whereas none of the five 

non-native speakers attempting the task using the rewritten version made any errors 

whatsoever. One possible alternative explanation for the reduction is errors is that, because 

the participants using the rewritten UA read through the material much faster than the 

participants using the original version, it gave them more time to rectify mistakes while using 

the software during the task attempt, which resulted in fewer errors. 

 

Having collaborated with technical support personnel in the relevant software vendors to 

design tasks which were suitable for new users, I did not anticipate so many errors being 

made by participants using the original UA while attempting tasks in the first set of controlled 

experiments. One might suggest that the errors made were due to the software applications 

used in the experiments having complex or confusing user interfaces, and not due to any 

usability issues with the UA documentation itself. However, having delivered professional 

training courses for The Institute of Localisation Professionals (TILP) which incorporated 

these tools, I do not consider the complexity of the software applications nor the task design 

to be of a sufficient complexity to account for the number of errors made. Of course it is 

possible that, despite efforts to recruit participants of similar background and expertise for 

both experimental groups, that the first group using the original UA material were simply less 

proficient with using software than the second group and therefore, made more errors. 

 

In terms of the rewritten UA material, like the improvement in successful task completion 

rates, I expected the application of the GCDGs to have a positive impact on the number of 

errors made by participants. It is surprising, however, the extent of the positive impact that the 

guideline application made on the errors rates, especially in Task 3 and Task 4. Interestingly, 

the majority of participants who made errors in the controlled experiments spent longer than 

the mean time reading the UA documentation. One might assume that spending a longer time 

reading UA material would result in greater knowledge of a software application and less 

errors in task attempts. Conversely, the results of Task 1 show that five of the seven 

participants who made errors using the original UA spent longer than the mean reading time 

of 11:40. The two participants who made errors using the rewritten UA also spent longer than 

the mean time of 09:55. Similarly, in Task 2, three of the four participants who made errors 
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using the original UA spent longer than the mean time of 09:34 reading the material. Two of 

the four participants who made errors using the rewritten UA also spent longer than the mean 

reading time of 07:44. In Task 3, four of the eight participants who made errors in this task 

using the original UA spent longer than the mean reading time of 07:29 minutes. The single 

participant who made errors using the rewritten UA also spent longer than the mean reading 

time of 06:25. Likewise, in Task 4, two of the three participants who made errors using the 

original UA spent longer than the mean reading time of 08:15. 

 

The suggestion that GCDGs application reduces the amount of errors made by users in task 

attempts when using UA documentation  has significant implications for publishers of 

documentation for which zero errors are essential. For example, developers of medical 

information, such as instructional material for clinical trials, may consider implementing 

GCDGs to reduce errors.  

 
 
6.1.3.4 Impact of GCDGs on Satisfaction Ratings   

 

The results of the controlled experiments also show that participants using the rewritten UA in 

the second set of controlled experiments were more satisfied overall with the extent to which 

the UA documentation enabled them to attempt the experiment tasks. The original UA for 

Task 1, for example, only achieved a mean satisfaction rating of 2.6 out of five, while the 

rewritten version was assigned a mean rating of 3.4. The original UA for Task 2 was assigned 

a mean satisfaction rating of just 3.3 out of five, but the rewritten version was assigned a more 

positive mean rating of 4.1. Similarly, the original UA for Task 3 only achieved a mean 

satisfaction rating of 3.5 out of five, while the rewritten version was assigned a slightly higher 

mean rating of 3.9. Likewise, while participants assigned a mean satisfaction of 3.5 out of 5 to 

the original UA for Task 4, the participants using the rewritten version assigned it a 

significantly higher mean satisfaction rating of 4.6. 

 

The most plausible explanation for the improved satisfaction ratings assigned to the rewritten 

version of the UA is that the application of the GCDGs improved the linguistic quality of the 

UA to such an extent that participants were more satisfied with the extent to which it enabled 

them to complete tasks in the controlled experiments. This is evident from the overall increase 

in mean satisfaction ratings for the rewritten version of the UA across all four tasks, 
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especially in Task 1 and Task 4. This finding is not unexpected; after all, the rewritten version 

was created by editing the original UA such that it conformed to a set of peer-reviewed 

GCDGs so it is natural to assume that it may be more helpful to users. In Task 1, for example, 

given that seven of the 10 participants completed this task successfully using the rewritten 

UA, I expected them to be more satisfied with the UA than the 10 participants that attempted 

the task using the original version (nine of whom failed the task). In Task 2, seven 

participants also completed the task successfully using the rewritten UA, so I expected them 

to assign higher satisfaction ratings than the 10 participants who attempted the task using the 

original version (five of whom failed the task). In Task 3, given that nine of the 10 

participants completed this task successfully using the rewritten UA, I expected them to be 

more satisfied with the UA than the participants who attempted the task using the original 

version (eight of whom failed the task). The fact that all participants using the rewritten UA 

completed Task 4 successfully, also led me to anticipate that they would assign higher 

satisfaction ratings to the UA than the participants who used the original version (three of 

whom failed the task). 

 

An alternative explanation for the increase in satisfaction ratings however, could be that non-

native speakers based their ratings on the linguistic quality of the UA material, rather than the 

extent to which it enabled them to complete the tasks successfully. In Task 1, for example, the 

mean satisfaction rating assigned by non-native speakers to the original UA was 2.8, with a 

mean rating of 3.4 assigned to the rewritten version. Similarly, in Task 2, the mean 

satisfaction rating assigned by non-native speakers to the original UA was 3.6, with a mean 

rating of 3.8 assigned to the rewritten version. The mean satisfaction ratings for Task 3 were 

the exact same as in Task 2; Task 4 also shows an improvements in mean satisfaction ratings, 

from 3.8 for the original UA to 4.2 for the rewritten version. On closer inspection, there is 

evidence to suggest that some participants based their satisfaction ratings purely on their how 

linguistically correct they felt UA material was, despite being informed during the 

experiments that their satisfaction ratings should be based on the extent to which they felt the 

UA documentation enabled them to complete a task. In Task 1, for example, one of the 

participants using the original UA material assigned a satisfaction rating of 4 out of 5, despite 

failing the task. In Task 2, one of the participants using the original UA assigned a satisfaction 

rating of 4 of 5 despite failing the task, while one of the participants using the rewritten 

version assigned a rating of 5 out 5 in spite of failing to complete the task successfully. 

Similarly, in both Task 3 and Task 4, two of the participants using the original UA assigned a 
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satisfaction rating of 4 of 5, even though both failed during both task attempts. Participants 

were not told during the experiments whether they had completed a task successfully or failed 

it however, so I did not expect that knowledge of task success or failure would have a tangible 

impact on participant satisfaction. However, it is an interesting peripheral result to discover 

that software users can be satisfied with the UA documentation even if they fail to complete 

tasks successfully when referring to that instructional material.  

 

Unfortunately, the subjective nature of satisfaction ratings mean that we cannot infer from the 

research results that the application of GCDGs will improve satisfaction every time they are 

applied to content such as online UA. For example, evaluating the original or rewritten UA 

material with 10 different participants could yield a completely different set of satisfaction 

results, even if the task completion rate, time completion rate and error rate are exactly the 

same.  

 

 

6.1.3.5 Impact of GCDGs on Usability Ratings   

 

The usability ratings collected from the post-task questionnaires in the controlled experiments 

show that, in general, participants considered the rewritten UA material to be more usable 

than the original version. In Task 1, for example, the mean rating assigned to the usability of 

the original UA was only 2.4 out of 5, but for the rewritten UA this increased to 3.7. 

Likewise, in Task 2 and Task 3, the mean rating assigned to the usability of the original UA 

was 3.3, but this increased to 3.8 and 3.7, respectively, for the rewritten version. Likewise, in 

Task 4, the usability of the rewritten UA was also more highly rated with a mean rating of 4.2 

out of 5, as opposed to a mean rating of 3.6 for the original version. 

 

These results correspond with the observational data collected during the controlled 

experiments in suggesting that the rewritten UA is more usable than the original version. 

However, although the assumption here is that the ratings relate specifically to the usability of 

the UA material (as participants were explicitly requested to base their ratings on the usability 

of the UA and not any other aspect of the UA design), it is conceivable that the ratings 

assigned participants were influenced by factors such as the software user interface or the 

design of the task. Also, although participants were provided with a definition of usability at 

the beginning of each experiment and the facilitator attempted to ensure that they understood 
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how they should rate the usability of the UA documentation for each task, it is possible that 

some of the participants may not have fully comprehended the concept of documentation 

usability and how to rate it. In addition, we should exercise caution when analysing the 

participant usability ratings in isolation because, like any other qualitative research data, they 

are dependent on the subjective preferences of research volunteers. However, when 

considered in conjunction with the observation data collected during the experiments, the 

participant usability ratings provide additional weight to the argument that the application of 

the GCGDs improved the usability of the UA material in this study. 

 

 

6.1.3.6 Overall Impact of GCDGs on the Usability of Online UA 

 

The overall finding of the controlled experiments, based on analysis of the results for task 

completion rates, error rates, task completion times, satisfaction rates and usability ratings, is 

that the rewritten UA is more usable than the original version. This assumption is based on 

calculating values for each of the three attributes specified in the ISO definition of usability 

(see section 2.3, Usability) for the original UA and the rewritten UA, deriving a SUM for each 

version from these values, and comparing these SUM values. Because ISO standards and 

definitions are developed by panels of experts from the relevant subject areas, we can be 

reasonably sure that the attributes of effectiveness, efficiency, and satisfaction referenced in 

the ISO definition are the most important dimensions to focus on when evaluating usability. 

However, focusing on just these three attributes of usability, albeit the most significant ones, 

forsakes an inspection of some of the other usability dimensions advocated in academia, such 

as ease of use (Schoeffel 2003, Nielsen 2006, Rubin and Chisnell 2008), fitness for purpose 

(Quesenbery 2001), learnability and memorability (Shackel 1991, Nielsen 2003b, Nielsen 

2006, Rubin and Chisnell 2008), flexibility (Shackel 1991) and the degree to which the 

product, system or document supports user tasks (Lindgaard 1994, Dumas and Redish 1999, 

Beu et al. 2001, Brinck et al. 2002, Nielsen 2003b, Bevan 2009). Therefore, when interpreting 

the results of the controlled experiments, we should remember that these other aspects of 

usability were not included in the evaluation of the usability of the online UA in this research.  

 

The most apparent explanation for the increase in usability is that the application of the 

GCDGs improved the linguistic quality of the original UA material in this study to such an 

extent that the rewritten version enabled users to complete the controlled experiments tasks 
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more successfully, in less time, and with fewer errors. The overall improvement in task 

performance by participants using the rewritten UA, along with higher satisfaction ratings, 

implies that the GCDGs resulted in an improvement in the usability of the UA material in this 

study. Given that researchers such as Jakob Nielsen have submitted for years that guidelines 

have the potential to improve the usability of documentation, it is hardly surprising that the 

usability of the UA material in this study improved after the application of the GCDGs. 

However, I did not expect the almost universal improvement across all the components of 

usability examined in this research. For example, the task completion rate quality level 

percentages increased for participants using the rewritten version of the UA across all four 

tasks: from 10% to 70% for Task 1, from 50% to 70% for Task 2, from 20% to 90% for Task 

3, and from 70% to 100% for Task 4. The error rate quality level percentages increased for 

participants using the rewritten version of the UA across three of the four tasks: from 68% to 

88% for Task 1, from 60% to 96% for Task 3, and from 90% to 100% for Task 4. The error 

rate quality level percentage did decrease slightly for participants using the rewritten version 

of UA Document 2 in Task 2 however, from 76% to 74%. The task completion time quality 

level percentages improved for participants using the rewritten version of the UA across all 

four tasks in the controlled experiments: from 68% to 88% for Task 1, from 76% to 84% for 

Task 2, from 83% to 95% for Task 3, and from 98% to 100% for Task 4. Similarly, the 

satisfaction quality level percentages increased for participants using the rewritten version of 

the UA across all four tasks: from 7% to 34% for Task 1, from 25% to 54% for Task 2, from 

24% to 56% for Task 3, and from 32% to 88% for Task 4. The overall SUM quality level 

percentages, derived by calculating the mean values of the four quality level percentages for 

task completion rate, error rate, task completion rate and satisfaction rate, also show an 

increase for participants using the rewritten version of the UA across all four tasks: from 38% 

to 70% for Task 1, from 57% to 71% for Task 2, from 47% to 84% for Task 3, and from 73% 

to 97% for Task 4.  

 

In a wider context, the findings of the controlled experiments may be of interest for any 

publisher of digital documentation for which user performance and satisfaction are important. 

It is useful, for example, for these publishers to have quantitative data generated by empirical 

research methods examining a substantial data set, to confirm that the application of 

guidelines does indeed improve the usability of user assistance documentation. Any 

limitations or threats to the validity of these findings are discussed later in this chapter (see 

section 7.4, Research Limitations). 
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6.1.3.7 Controlled Experiments Results: Relationship to Previous Findings   

 

Two significant experiments that use the methodological approach of procuring a set of 

professional documentation, rewriting it according to a set of guidelines to create an edited 

version, and testing both versions to determine the impact that guidelines had on the usability 

of the documentation, are the Morkes and Nielsen (1998) experiment and the Nielsen (1994) 

experiment (see Table 55, Comparison with Previous Similar Usability Experiments). 

 

 
Table 55: Comparison with Previous Similar Usability Experiments 

Previous 
Experiment 

Similarities in Previous 
Experiments 

Differences in Previous 
Experiment 

Morkes and 
Nielsen (1998) 

Tested English source language 
material; tested a relatively large 
data set (approx. 4,000 words), 
used user-based testing; created a 
guidelines compilation 

Tested  web pages; evaluated 
usability only 

Nielsen (1994) Tested English source language 
material; used user-based testing; 
created a guidelines compilation 

Tested a company intranet; 
evaluated usability only 

 

 

Like the Morkes and Nielsen (1998) experiment, for example, my study tests English source 

language material, employs user-based testing to evaluate usability (including measurement of 

task times, task errors, memory and subjective satisfaction), tests a relatively large data set 

(although the data set that I inspected consisted of approximately 12,000 words, in contrast to 

their data set of approximately 4,000 words), and uses a researcher-created compilation of 

guidelines for the experimentation. Unlike the Morkes and Nielsen (1998) experiment, 

however, my study tests UA documentation (rather than the web pages evaluated in their 

experiment) and evaluates usability, readability, and HTran (rather than just evaluating 

usability, as in their experiment). The results of the Morkes and Nielsen (1998) experiment 

show that the usability score for the rewritten website was 159% higher than the score for the 

original version. Therefore, the usability results of my study agree with the findings of this 

experiment.  

 

One of the most convincing existing usability studies is the now-famous 1994 experiment by 

Jakob Nielsen, then an engineer at Sun Microsystems, who evaluated the usability of the 

SunWeb intranet (Nielsen 1994c, Guren 2014). Like this Nielsen (1994) experiment, my 

study tests English source language material, employs user-based testing to evaluate usability 
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(although I employ controlled experiments rather than card sorting, intuitiveness testing, card 

distribution and thinking aloud walkthrough used in his experiment) with more than five 

participants, and uses a researcher-created compilation of (mainly minimalistic) guidelines for 

the experimentation. Unlike the Nielsen (1994) experiment, however, my study tests UA 

documentation (rather than the intranet pages inspected in his experiment) and evaluates 

usability, readability and HTran (rather than just evaluating usability as in their experiment). 

The results of the Nielsen (1994) experiment show that the overwhelming majority of users 

found the rewritten version of the intranet to not only be better, but more information-rich 

(Guren 2014). Therefore, the usability results of my study agree with the findings of this 

experiment. 

 

The next subsection considers the findings of the readability testing. 

 

 

6.1.4 Analysis of Readability Testing Results 
 

This subsection scrutinizes the readability testing results and examines how they relate to 

previous findings. 

 

 

6.1.4.1 Impact of GCDGs on Readability Scores   

 

I adopt the Dale and Chall (1949, p.5) definition of readability for this study, which 

encompasses three dimensions of readability: comprehension, reader speed and reader interest 

(see section 2.4, Readability). The task performance results from the controlled experiments 

suggest that UA comprehension levels for participants using the rewritten documentation may 

have been higher than those using the original version, especially as mean task completion 

rates, error rates and task completion times all improved after the application of the GCDGs.  

 

Interestingly however, the scores derived from the readability formulas (which equate reader 

comprehension with the average sentence length and word complexity in a text), indicate that 

the comprehension levels associated with the rewritten UA documentation decreased. The 

ARI score generated by Readability Calculator for the Task 1 UA (Wordfast™), for example, 
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deteriorated from a Grade Level 7 to a Grade Level 9 requirement. This decrease implies that 

the original version of that UA material is suitable for the reading level of a 7th grader, but the 

rewritten version is only suitable for the reading level of 9th graders (and upwards). Although 

Style & Diction produced slightly different ARI scores, they too indicate that the documents 

in the edited data set are less readable than those in the original data set. Indeed, all the ARI 

scores generated by both Readability Calculator and Style & Diction suggest that the 

readability of each document in the edited data set worsened as a result of the guidelines 

application.  

 

The Coleman Liau Index score generated by Readability Calculator for the Task 1 UA 

(Wordfast™) also deteriorated from a Grade Level 11 requirement to Grade Level 12 

suitability. This implies that the original version of that UA material is suitable for the reading 

level of an 11th grader, but the rewritten version is only suitable for the reading level of 12th 

graders (and upwards). Although Style & Diction produced slightly different Coleman Liau 

Index scores, they too indicate that the documents in the edited data set are less readable than 

those in the original data set. Indeed, all the Coleman Liau Index scores generated by both 

Readability Calculator and Style & Diction suggest that the readability of each document in 

the edited data set worsened as a result of the guidelines application.  

 

In addition, the Flesch Reading Ease scores generated in this study indicate deterioration in 

the readability of the four rewritten online UA documents in the edited data set. The score 

generated by Readability Calculator for the Task 01 online UA material (Word fast™), for 

example, deteriorated from 58 (which almost equates to “standard” readability) for the 

original version, to 54 (meaning “fairly difficult” to read) for the rewritten version. Although 

Style & Diction and Microsoft Word™ produced slightly different scores, they too indicate 

that the documents in the edited data set are less readable than those in the original data set. 

Indeed, all the Flesch Reading Ease scores generated by Readability Calculator, Style & 

Diction and Microsoft Word™ suggest that the readability each document in the edited data 

set worsened as a result of the guidelines application. The Flesh-Kincaid Grade Level scores 

again show deterioration in the readability of the edited data set by suggesting that a higher 

US grade reading level would be required to read and understand the rewritten documents. 

The score generated by Readability Calculator for the Task 01 online UA material, for 

example, deteriorated from a Grade Level 8 requirement to Grade Level 9 suitability. This 

implies that the original version of that UA material is suitable for the reading level of an 8th 
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grader, but the rewritten version is only suitable for 9th graders (and upwards). Although Style 

& Diction and Microsoft Word™ produced slightly different scores, they too indicate that the 

documents in the edited data set are less readable than those in the original data set. Indeed, 

all the Flesh-Kincaid Grade Level scores generated by Readability Calculator, Style & 

Diction and Microsoft Word™ suggest that the readability each document in the edited data 

set worsened as a result of the guidelines application. 

 

The Gunning Fog Index scores show deterioration in the readability of the edited data set by 

indicating that the original version is suitable for a wider audience. Although Style & Diction 

produced slightly different scores, they too indicate that the documents in the edited data set 

are less readable than those in the original data set. Indeed, all the Gunning Fog Index scores 

generated by Readability Calculator and Style & Diction suggest that the readability each 

document in the edited data set worsened as a result of the guidelines application. The SMOG 

scores for the rewritten version of the online UA are slightly higher than those for the original 

version, indicating that the readability of the rewritten material in the edited data set 

deteriorated after the application of the guidelines. Although Readability Calculator and Style 

& Diction produced slightly different SMOG scores in this study, all the scores generated by 

both applications suggest that the readability each document in the edited data set worsened as 

a result of the guidelines application. 

 

These readability scores unanimously infer that, on average, sentences are longer and words 

are more complex in the rewritten version of the UA material. This suggestion is confirmed 

by the result of the linguistic analysis performed on the rewritten UA material (see section 

5.4, Annotated and Edited Versions of the Original Data Set). The analysis shows that the 

Task 1 Original UA (Wordfast™) contained a mean number of 10.58 words per sentence, 

which increased to a mean of 12:07 words per sentence after the content rewrite. Similarly, 

Task 2 Original UA (CATALYST™a) had a mean number of 13.66 words per sentence, but 

after the application of the GCDGs this increased to a mean of 14.5 words per sentence. The 

average sentence length in Task 3 Original UA (CATALYST™b) was also greater after the 

content rewrite, with a mean of 15.59 words per sentences in the original version increasing to 

a mean of 17.94 words per sentences in the rewritten version. Likewise, Task 4 Original UA 

(QA Distiller™) used in the first set of experiments had a mean number of 17.93 words per 

sentence, but after the application of the GCDGs this increased to a mean of 19.04 words per 

sentence. The linguistic analysis also validates the suggestion from the readability scores that 
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word complexity increased as a result of the guidelines application. In Task 1, for example, 

the mean number of syllables per word increased from 1.64 in the original UA material for the 

task, to 1.67 syllables per word in the rewritten version. Similarly in Task 2 and Task 3, the 

mean number of syllables per word increased from 1.68 and 1.71 syllables per word 

respectively, to 1.76 and 1.83 syllables per word, respectively, in the rewritten version. Task 4 

Original UA (QA Distiller™) also had a mean number of 1.65 syllables per word, which 

increased to 1.71 syllables per word after the content rewrite. 

 

On closer inspection, the increased mean sentence length in the rewritten UA is probably due 

to the application of GCDGs that demanded the insertion of additional words to improve the 

linguistic quality of sentence in the UA, such as: 

 “Do not omit articles” 

 “In a series of noun phrases, consider including an article in each noun phrase” 

 “Do not use standalone pronouns with an unclear reference” 

 “Do not omit words to make your sentences shorter” 

 

Readability formulas gauge word complexity in terms of the number of characters or syllables 

per word. Therefore, the suggestion from readability formulas that word complexity increased 

in the rewritten UA could be due to the application of a guideline such as: “Once you choose 

the words to describe something, continue to use the same words (particularly Technical 

Names).” In this instance, editing the UA material to maintain consistent terminology may 

have increased the number or syllables of a particular term throughout the material, which a 

readability formula might then identify as an increase in word complexity. 

 

It is important to note that the deterioration in readability scores could be due to one simple 

reason: the guideline that recommended writing short sentences didn’t achieve a mean rating 

of 4.0 (or more) in the online questionnaire and so wasn’t selected as one of the guidelines 

used to rewrite the original UA material. That the omission of a single guideline should cause 

such an impact on the scores generated by readability formulas suggests that we should be 

careful about interpreting what a readability score is actually ‘saying’ about the quality of a 

document. It is also worth mentioning that, because the readability scores are based on 

calculations for average sentence length and word complexity, we can only use them to make 

inferences about the comprehensibility component of readability cited in the Dale and Chall 
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(1949) definition. We cannot, for example, use readability scores to gauge the other two 

components mentioned in the definition, reading speed and reader interest. Even bearing this 

restriction in mind, it is surprising that the readability scores would seem to contradict the 

results of the controlled experiments which imply that comprehensibility increased in the 

rewritten UA. Due to the application of more than 200 GCDGs that aim to increase the 

documentation quality, I anticipated a significant improvement in the comprehensibility of the 

rewritten UA as a result of the GCDGs application. Although only 15 of the 236 guidelines in 

the GCDGs Framework (nine guidelines extracted from the SunProof CL and six guidelines 

taken from Cadwell's Compilation of CL Rules) specifically aim to address readability, I still 

expected that they, in combination with the additional 221 guidelines in the framework that 

address usability and HTran, would have had a positive impact on readability of the online 

UA in this study. Given that the results of the controlled experiments indicate the application 

of the GCDGs improved the usability of the online UA and (as we shall see in section 6.1.6, 

Analysis of Translatability Triangulation Results), the results of the translatability 

triangulation suggest an enhancement in HTran, it is especially surprising that the readability 

scores indicate deteriorated readability. 

 

In a broader context, one might question then whether it is more reliable to use controlled 

experiments or readability formulas to gauge the comprehensibility of documentation. I would 

suggest that, if the time and resources are available, experiments should always be used to 

evaluate comprehensibility, simply because they incorporate users in the testing. Readability 

formulas, on the other hand, simply calculate the average number of words per sentence, 

syllables per word and so on, and infer comprehensibility with these calculations 

independently of human readers. Therefore, this approach is extremely limited and completely 

ignores reader comprehension and satisfaction, task performance metrics, and differences in 

individual readers such as age, education level and reading behaviour. I would also challenge 

the notion that short sentences are necessarily more readable than long sentences, or those 

words with more characters or syllables are less readable. Readability formulas were 

originally developed to evaluate the complexity of school material, so perhaps this is where 

the notion of long sentences and words equating to complexity originated from.    
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6.1.4.2 Impact of GCDGs on Reading Times  

 

Data for reading times were collected in this study to examine the impact of the GCDGs on a 

second component of readability mentioned in the Dale and Chall (1949) definition: reading 

speed. In general, mean reading times were lower for the rewritten UA than they were for the 

original version. In Task 1, for example, the mean reading time for the 10 participants using 

the original UA in the first set of experiments was 11:40, but this decreased to 09:55 for the 

10 participants using the rewritten UA in the second set of experiments. Similarly, in Task 2, 

the mean reading time for participants using the original UA was 09:34, but this decreased by 

two minutes as participants in the second set of experiments took an average of 07:34 to read 

the rewritten UA. Likewise, in Task 3, the mean reading time for the 10 participants using the 

original UA in the first set of experiments was 07:29, but this decreased to 06:25 for the 10 

participants using the rewritten UA in the second set of experiments. The mean reading times 

in Task 4 also decreased for participants using the rewritten UA, with participants taking an 

average of 05:55 to read it, compared to the mean reading time of 08:15 for the original 

version. Given that the rewritten version of the UA was created by applying over two hundred 

GCDGs, I expected that the edited content might be easier to read and result in reduced mean 

reading times. It is surprising, however, that while the readability scores analysed in the 

previous subsection seem to suggest that the complexity of the UA material increased as a 

result of the GCDGs application, the shorter mean reading times may imply that the material 

is actually easier to comprehend (as it takes less time to read through). 

 

The most obvious reason for the decrease in mean reading times is that the application of 

GCDGs improved the linguistic quality of the rewritten UA to such an extent that the material 

was easier to read, thus explaining the lower mean reading times for the rewritten UA. 

Interestingly, although I initially suspected that the application of GCDGs would improve 

reading times for the non-native speaker participants in particular, the mean reading times 

show that the five non-native speakers participating in the first set of experiments actually 

read through the original version of the UA more quickly than the five non-native speakers 

using the rewritten version in the second set of experiments. In Task 1, for example, it only 

took an average of 11:36 for the five non-native speakers to read the original UA material, as 

opposed to the mean time of 13:01 that it took the five other non-native speakers to read the 

rewritten UA. In Task 2, the five non-native speakers also using the original UA also had 

slightly faster mean reading times (05:40) than the five non-native speakers in the second set 
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of experiments using the rewritten UA (06:13). The results of Task 3 and Task 4 also show 

only a very small difference of less than one minute between the mean times that it took non-

native speakers to read the UA in both sets of experiments.  

 

However, rather than assuming that mean reading times reduced because the GCDGs made 

the UA more comprehensible and easier to read through quickly, an alternate explanation for 

the results could be that, in tasks, readers simply skimmed through the material without 

reading through it carefully to gain the required knowledge necessary to attempt the task. In 

this case, the quick reading time would only be due to the reader choosing to glance through 

the material rather than read it fully, and would yield no information about the readability of 

the UA documentation. I attempted to negate this risk by explaining to participants, during the 

controlled experiments that they were required to read through the UA documentation in its 

entirety before attempting the task with the relevant software application.  

  

However, it is apparent that participants occasionally ignored this request, as reading times of 

less than four minutes were recorded in some cases. Given that UA material for each task 

consisted of approximately 15,000 words, it is not feasible that a participant could have 

carefully read through the material in this time. In Task 2, for example, one of the reading 

times recorded for participants using the rewritten UA was just 02:17, and another was 

exactly four minutes. Similarly, in Task 3, one of the reading times recorded for participants 

using the original UA was 03:17, and another was just 00:57. Two of the participants 

attempting this task in the second set of experiments also apparently took under four minutes 

to read the UA material for the task. In Task 4, a reading time of less than four minutes was 

recorded from one of the participants using the original UA, while another three reading times 

of less than four minutes were recorded from participants using the rewritten version. These 

outlying results certainly impacted the mean reading time values, and this should be noted 

when analysing the overall impact of the GCDGs on the readability of the UA material in this 

study. 
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6.1.4.2 Impact of GCDGs on Readability Ratings  

 

Data for reader satisfaction were collected in this study to correspond to the third component 

of readability mentioned in the Dale and Chall (1949) definition: reader interest86. In general, 

reader satisfaction ratings were higher for the rewritten UA than they were for the original 

version. In Task 1, for example, the mean participant rating assigned to the readability of the 

original UA was only 2.5 out of 5, but for the rewritten UA this increased to 3.5. Likewise, in 

Task 2, the mean participant rating for the readability of the original UA was 3.1 out of 5, 

which increased to 3.7 for the rewritten version. Although the mean participant readability 

ratings for the original UA and the rewritten version remained the same in Task 3 (with a 

mean participant readability rating of 3.8 out of 5 for both sets of experiments), the results of 

Task 4 show that the mean participant readability rating assigned to the original UA (3.6 out 

of 5) again increased for the rewritten version (4.3 out of 5). 

 

The most likely cause for the improved readability ratings assigned to the rewritten UA is that 

the application of GCDGs increased the linguistic quality of the UA to such an extent that 

participants rated the edited version as more readable than the original version. However, 

although the higher mean readability ratings may imply that participants found the rewritten 

documentation easier to read, I concede that that the results could be due to other factors. 

When analysing reader satisfaction ratings, there is a strong positive correlation between task 

performance and satisfaction which researchers (Nielsen and Levy 1994) and readers may 

have based their readability ratings purely on how well they performed in the tasks, rather 

than on how readable they perceived the documentation to be. Reader satisfaction is highly 

subjective and expert users, for example, may become frustrated with lengthy explanations of 

basic concepts even if they find the overall documentation to be satisfactory (Andrisani et al. 

2001, Tsuji and Yoshikazu 2001, Pfemmer 2004). Another explanation for the result could be 

that participants using the rewritten UA did not fully understood the term readability, and 

designated readability satisfaction ratings based on grammatical accuracy rather than 

comprehensibility, reading speed and reader interest. I attempted to negate this risk by 

reiterating the concept of readability to participants before every task attempt in the controlled 

experiments that they were required to read through the UA documentation in its entirety 

before attempting the task with the relevant software application.  

                                                           
86 For the purposes of this research, we equate the readability satisfaction ratings collected in the controlled 
experiments with the reader interest component of the Dale and Chall (1949) definition of readability. 
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Given that the readability scores indicate deterioration in the readability (or at least the 

comprehensibility) of the rewritten UA, it is surprising that participants rate the readability of 

this version of the UA more highly than the readability of the original version. However, the 

high readability ratings assigned to the rewritten UA correspond to the observational data 

collected during the controlled experiments, which show improved task performance for 

participants using the rewritten UA. We can speculate that this improvement, for example, is 

due to more readable UA documentation facilitating greater comprehension of the material by 

participants and, therefore, more successful task attempts.   

 

Taken in isolation, the reader satisfaction ratings cannot be used as a reliable indicator of UA 

readability due to the subjective nature of the data, and the small sample size involved. The 

ratings can, however, be used in conduction with the data related to comprehensibility and 

reading times to suggest the impact that the GCDGs has on the readability of the UA in this 

study.   

 

 

6.1.4.3 Overall Impact of GCDGs on Readability   

 

The overall finding of the readability testing is that the application of GCDGs has a mixed 

impact on the readability of UA documentation, in terms of the three components identified in 

this study: 

 

 Comprehension: The readability scores indicate that the comprehensibility of the 

rewritten UA material decreased after the application of the GCDGs in this study.   

 

 Reading speed: The readability times recorded in the controlled experiments indicate 

that, on average, participants read through the rewritten UA material more slowly.   

 

 Reader interest: The reader satisfaction ratings recorded in the controlled experiments 

indicate that, on average, participants were more satisfied with the readability of the 

rewritten UA material. We may deduce from this finding that reader interest level 

improved.   
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Due to this mixed impact, it is difficult to speculate on whether the application of the GCDGs 

had an overall positive or negative effect on the readability of the UA material. It is perhaps 

surprising that there wasn’t a complete improvement in all three readability components as the 

application of the GCDGs, especially as the other two quality attributes show inspected in this 

study showed a unanimous improvement. However, given that the limitations of readability 

formulas, and the fact that the readability scores are the only metric that indicate deterioration 

in the quality of the UA material as a result of the GCDGs application, in a broader context, 

we could question the validity of the scores as a reliable indicator of documentation 

readability.  

 

 

6.1.4.4 Readability Testing Results: Relationship to Previous Findings   

 

The methodological approach of procuring a set of professional documentation, rewriting it 

according to the directives given by a set of guidelines`, and testing the readability of both 

versions to assess the impact of the guidelines for global users, has been employed in several 

experiments and studies. Table 56, Comparison with Previous Similar Readability 

Experiments, lists several related experiments conducted in recent years. Although, most of 

these experiments are quite dated at this stage however, and do not focus on the quality of 

online UA, they do at least provide a baseline with which to compare the results of this study.   

 

Like the Doherty (2012) experiment, for example, my study tests English source language UA 

material and employs readability formulas to evaluate readability. Unlike the Doherty (2012) 

experiment, however, my study uses a researcher-created compilation of guidelines for the 

experimentation (rather than using a single pre-defined compilation such as the Symantec 

Global Style Guide guidelines used in his study) and evaluates usability, readability and 

HTran (rather than just evaluating readability and MT quality as in his experiment). The 

results of the Doherty (2012) experiment show a slight but insignificant improvement in 

readability scores for the rewritten material as a result of the guidelines implementation. 

Therefore, the results generated with the readability formulas in my study disagree with the 

findings of this experiment, in that readability scores deteriorated after the guidelines 

implementation (even though usability, reading times and reader satisfaction all improved.)  
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Table 56: Comparison with Previous Similar Readability Experiments 
Previous 

Experiment 
Similarities in Previous 

Experiments 
Differences in Previous 

Experiment 
Doherty (2012) Tested English documentation; 

used readability formulas 
Used the Symantec Global Style 
Guide; evaluated readability and 
MT quality only 

Bernth and 
Gdaniec (2001) 

Tested English documentation; 
used readability formulas; 
employed STA and TIN; created 
a guidelines compilation  

Evaluated readability and MTran 
only 

Davison and 
Kantor (1982) 

Tested English documentation; 
employed readability formulas; 
created a guidelines compilation 

Tested educational material; 
evaluated readability only 

Redish, Felker 
and Rose (1981) 

Tested English documentation; 
employed user-based readability 
tests; created a guidelines 
compilation 

Tested educational material; 
evaluated readability only 

Charrow and 
Charrow (1979) 

Tested English documentation; 
employed a combination of user-
based readability tests and 
readability formulas; created a 
guidelines compilation 

Tested legal documentation; 
evaluated readability only 

Kintsch and 
Vipond (1977) 

Tested English documentation; 
employed user-based readability 
tests; created a guidelines 
compilation 

Tested legal documentation; 
evaluated readability only 

 

 

Similar to the Bernth and Gdaniec (2001) experiment, my study tests English UA 

documentation, employs STA and TIN to evaluate translatability (albeit adapted versions 

devised to assess HTran rather than MTran), employs readability formulas to evaluate 

readability, and uses a researcher-created compilation of guidelines for the experimentation. 

Unlike the Bernth and Gdaniec (2001) experiment however, my study uses human translators 

(rather than an MT system like the one used in their experiment) for the translation 

component of the translatability testing, and evaluates usability, readability and HTran (rather 

than just evaluating MTran and readability as in their experiment).  

 

It was beyond the scope of my study, however, to generate a TI like the TCI they developed 

to represent MTran (Bernth and Gdaniec (2001). The results of the Bernth and Gdaniec 

(2001) experiment show that, after the guidelines implementation, three evaluators rated the 

quality of the translated version of the rewritten documentation as higher than that of the 

translated version of the original documentation, suggesting that the rewritten version was the 

more translatable. Therefore, the results of my study agree with the findings of this 

experiment (albeit in terms of HTran rather than MTran). However, the findings of the Bernth 

and Gdaniec (2001) experiment also show that, after the guidelines implementation, the 
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readability of the documentation decreased. This would seem to debunk the previously-held 

notion that readability and translatability are closely-related concepts because, although the 

translatability of the document increased, its readability decreased. The results of my study 

agree with the findings of this experiment in that, although the translatability of the 

documentation appeared to have improved as a result of the guidelines implementation, the 

readability scores seems to suggest that its readability decreased. 

 

Like the Davison and Kantor (1982) experiment, for example, my study tests English source 

language material, employs readability formulas to evaluate readability and uses a researcher-

created compilation of guidelines for the experimentation. Unlike the Davison and Kantor 

(1982) experiment, however, my study tests UA documentation (rather than the educational 

material evaluated in their experiment) and evaluates usability, readability and HTran (rather 

than just evaluating readability as in their experiment). The results of the Davison and Kantor 

(1982) experiment show that the readability scores for the material improved as a result of the 

guidelines implementation. Therefore, the results generated with the readability formulas in 

my study disagree with the findings of this experiment, in that readability scores deteriorated 

after the guidelines implementation (even though usability, reading times and reader 

satisfaction all improved.)  

 

Similar to the Redish, Felker and Rose (1981) experiment, my study tests English source 

language material, employs an element of user-based readability testing (as part of the 

controlled usability experiments)  to evaluate readability, and uses a researcher-created 

compilation of guidelines for the experimentation. Unlike the Redish, Felker and Rose (1981) 

experiment, however, my study tests UA documentation (rather than the Federal 

Communications Commission regulatory document evaluated in their experiment) and 

evaluates usability, readability and HTran (rather than just evaluating readability as in their 

experiment). The results of the Redish, Felker and Rose (1981) experiment show that subjects 

using the revised document answered more questions correctly, were significantly better in 

identifying the correct section, took less time to answer questions, and rated the revised 

document as much easier to use. From these findings, the researchers concluded that the 

readability of the rewritten document had improved as a result of the guidelines 

implementation (Redish, Felker and Rose (1981, Redish and Selzer 1985). Therefore, the 

readability-related data collected in the controlled usability experiments in my experiment 
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agree with the findings of this experiment, in that the improved reading times and reader 

satisfaction indicated a possible improvement in readability.  

 

Comparable to the Charrow and Charrow (1979) experiment, my study tests English source 

language material, employs a combination of user-based readability testing (as part of the 

controlled usability experiments) and readability formulas to evaluate readability, and uses a 

researcher-created compilation of guidelines for the experimentation. Unlike the Charrow and 

Charrow (1979) experiment, however, my study tests UA documentation (rather than the legal 

documentation evaluated in their experiment) and evaluates usability, readability and HTran 

(rather than just evaluating readability as in their experiment). The results of the Charrow and 

Charrow (1979) experiment show that although the comprehensibility of the rewritten 

documentation improved, in many cases the corresponding readability scores deteriorated. 

The results of the readability evaluation in my study correspond to these findings, in that the 

improved reading times and reader satisfaction that indicate a possible readability 

improvement in the rewritten online UA documentation, are somewhat contradicted by the 

worsened readability scores.  

 

Like the Kintsch and Vipond (1977) experiment, my study tests English source language 

material, uses a researcher-created compilation of guidelines for the experimentation, and 

employs a combination of user testing (as part of the controlled usability experiments) and 

readability formulas to evaluate readability. Unlike the Kintsch and Vipond (1977) 

experiment, however, my study tests UA documentation (rather than the legal documentation 

evaluated in their experiment) and evaluates usability, readability and HTran (rather than just 

evaluating readability as in their experiment). The results of the Kintsch and Vipond (1977) 

experiment show that readers preferred the rewritten versions of the documentation, even 

though the readability scores indicated that readability had decreased. The results of the 

readability evaluation in my study correspond to these findings, in that the improved reading 

times and reader satisfaction that indicate a possible readability improvement in the rewritten 

online UA documentation, are somewhat contradicted by the worsened readability scores.  
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6.1.5 Analysis of Translatability Triangulation Results 

 

This subsection scrutinizes the translatability triangulation results and examines how they 

relate to previous findings. There is an argument that, because increasing numbers of global 

enterprises are implementing MT systems to automate or semi-automate the translation 

process, HTran is not a topic that warrants extensive research. However, I would counter this 

point by arguing that human translators will still be required for high accuracy quality 

translation tasks for the foreseeable future, and MT systems are still some way from 

replicating the output of an expert human translator. The results of the STA, HTE, and TIN all 

show an improvement in the translatability of the edited data set after the guidelines were 

implemented in this study. 

 

 

6.1.5.1 Impact of GCDGs on Number of NHTIs   

 

The STA results show a unanimous reduction in the number of NHTIs in the rewritten version 

of the UA material. In Task 1 Original UA (Wordfast™), for example, the number of NHTIs 

decreased from 352 in the original UA, to 294 in the rewritten version. The number of NHTIs 

in Task 2 Original UA (CATALYST™a) decreased from 298 to 208 after the content rewrite. 

Similarly, in Task 3 Original UA (CATALYST™b), the number of NHTIs decreased from 

326 in the original UA to 223 in the version rewritten according to the GCDGs. The number 

of NHTIs also decreased in Task 4 Original UA (QA Distiller™), from 336 NHTIs in the 

original version, to 291 after the content rewrite. The reduced number of NHTIs suggests that 

there are less linguistic issues likely to impede human translators in the rewritten version of 

the UA material.  

 

The decrease in number of NHTIs is a direct result of the content rewrite in this study, which 

in turn suggests that the application of GCDGs improves the HTran of online UA 

documentation. I am not surprised that the guidelines application resulted in fewer NHTIs in 

the rewritten UA, as several of the guidelines in the GCDG Framework directly address the 

linguistic issues associated with the NHTIs inspected in this research. For example, the fourth 

of the 10 NHTIs compiled for the STA (which is extrapolated from the syntactic cue “make 

sure you have not used a telegraphic style in which the articles (a, an and the) and other 
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function words are omitted”) refers to the omission of articles and other function words in 

sentences. Presumably, the logic behind this syntactic cue is that omitting articles and other 

function words makes it more difficult for human translators to translate. However, one of the 

guidelines applied during the content rewrite was “don’t use a telegraphic writing style,” the 

implementation of which involved adding articles and other function words to sentences 

where applicable. Therefore, I fully expected the implementation of this guideline during the 

content rewrite to reduce the number of instances of this NHTI. This assumption is supported 

by the findings of the STA. In Task 1 Original UA (Wordfast™), for example, there were 12 

instances of the NHTI related to the omission of articles and other function words. In Task 2 

Original UA (CATALYST™a) and Task 3 Original UA (CATALYST™b), there were 17 and 

five instances of this NHTIs, respectively. Ten instances of the NHTI were also discovered in 

Task 4 Original UA (QA Distiller™). However, after the content rewrite, an analysis of the 

edited data set revealed that there were no instances of the NHTI related to the omission of 

articles and other function words. Clearly, this finding suggests that the reason for the 

elimination of this NHTI across all four UA documents was the application of the guideline, 

“Don’t use a telegraphic writing style.”  

 

In a broader context, although the findings of the STA show that the application of GCDGs 

reduced the number of NHTIs in this study, it is not appropriate to suggest that a reduction in 

NHTIs would necessarily result in an improvement in HTran because, at present, no empirical 

investigation into the correlation between NHTIs and HTran has been conducted. The 

limitations of STA are discussed in section 7.4, Research Limitations. 

 

 

6.1.5.2 Impact of GCDGs on HTran Ratings of Human Translators    

 

The findings of the HTE show that the mean HTran ratings assigned by professional 

translators were higher for the rewritten version across all four UA documents. The mean 

HTran rating assigned to Task 1 Original UA (Wordfast™), for example, was 4 out 5, but this 

increased to 4.6 for the rewritten variety. Similarly, the Task 2 Original UA 

(CATALYST™a) document was assigned a mean rating of 3.2 out of 5, which increased to 

4.6 for the rewritten version. Also, the mean HTran rating allocated to Task 3 Original UA 

(CATALYST™b) was 4 out 5, but for the rewritten variety this increased to 4.6. In addition, 
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Task 4 Original UA (QA Distiller™) was assigned a mean rating of 4.4 out of 5, which 

increased to 4.8 for the rewritten version.  

 

Complimentary to the TSA results, these HTE suggest that the application of GCDGs 

improved the HTran of the UA material in this research. However, it is important to note that 

no actual translation took place during the HTE, and the ratings assigned by the participants 

were based on how easy or difficult they judged the material to be to translate, if it were to be 

translated. Therefore, the HTE results are dependent on the subjective judgement of the 

professional translators involved, and it is possible that recruiting a different group of 

participants could yield different results. Another factor to consider when analysing the HTE 

results is that participants only rated HTran for the English-to-Spanish pair in which they 

work, and that ratings obtained from additional participants for a different language pair (such 

as English-to-Russian, for example) could be entirely different. Fiederer and O’Brien (2009) 

advise caution when using human judgement to evaluate translatability, as there is a trade-off 

between the sample size and integrity of the results. There is also issue that language 

professionals may be more critical of the quality of translated material than end users would 

be (Roturier 2009, Bowker and Ehgoetz 2007). Therefore, we can conclude that HTE results 

add weight to the findings of the STA, rather than generating any watertight independent 

evidence in their own right. 

 

In a wider context, although the findings of the HTE imply that the application of GCDGs in 

this study resulted in text that is easier to translate into a given language, due to the subjective 

nature of the data collection, it is not appropriate to suggest that the guidelines would have 

this type of impact in every instance. In addition, I devised the HTE technique of evaluating 

HTran specifically for this research, and the limitations of taking this approach are discussed 

in section 7.4, Research Limitations. 

 

 

6.1.5.3 Impact of GCDGs on the Quality Ratings assigned to Translated Extracts    

 

The TIN results show that the native Spanish speakers recruited for this experiment assigned 

higher quality mean ratings to translated extracts of the rewritten online UA than they did to 

translated extracts of the original version. For Task 1 UA (Wordfast™), for example, a mean 

quality rating of 4 out of 5 was assigned to the translated extract from the original version but 
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this rating increased to 4.6 for the rewritten version. Similarly, for Task 2 UA 

(CATALYST™a), a mean quality rating of 3.2 out of 5 was assigned to the translated extract 

from the original version but this rating increased to 4.2 for the rewritten variety. In 

accordance with the logic underpinning the TIN approach, one might deduce from these 

findings that the application of the GCDGs resulted in an improvement in the HTran of the 

UA material in this study. In other words, we can speculate that the reason the translated 

extracts of the rewritten UA material were assigned higher quality ratings than those assigned 

to the original version is because the source language rewritten version of the UA was more 

translatable than the original version that was not modified using GCDGs; thereby making it 

easier for human translators to translate into a high quality Spanish equivalent.  

 

However, the human element involved in the translation and review components of the TIN 

mean that there could be alternative explanations for the higher quality ratings assigned to the 

rewritten UA. Although I attempted to recruit translators of similar background and 

experience to translate the extracts taken from the original UA and the rewritten version, it is 

possible that the translators who translated the rewritten UA were more proficient that those 

who translated the original version. In this case, the “better” translation would have been due 

to the capabilities of the more skilled translators who translated the rewritten UA, rather than 

the text necessarily being more translatable. Because the quality ratings assigned to the 

translated material are based purely on the subjective attitudes of the reviewers, another 

explanation for the improved ratings could due to reviewer preferences rather than the HTran 

of the source text. Say, for example, that a participant happened to dislike to the style of 

writing in a piece of translated text (even it was grammatically accurate) and assigned a low 

quality rating based on this attitude, the rating would reflect the attitude of the reviewer rather 

than revealing any meaningful information about the translatability of the source language 

text. I attempted to negate this risk by requesting that participants reviewing the translated 

extracts in this study. In addition, the Spanish-speaking reviewer were asked to rate the 

“linguistic quality” of the translated material in the TIN experiments. This instruction, 

admittedly, is rather broad and is open to interpretation by different evaluators.  

 

Given that the results of STA and HTE components indicate a possible increase in the HTran 

of the rewritten UA material, it is not surprising that the TIN findings concur. Therefore, 

despite the limitations of the TIN findings, they do add weight to the findings of the STA and 
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the HTE in showing that the application of guidelines improved the HTran of the online UA 

material in this study.  

 

 

6.1.5.4 Overall Impact of GCDGs on Human Translatability 

 

In a wider context, although each individual translatability triangulation technique devised for 

this study is based on a simplistic design, it at least addresses some of the limitations of 

previous translatability experiments such as the number of participants, size of the data set, 

objectivity of the researcher, or quality attributes evaluated (see section 7.4, Research 

Limitations, for a more detailed description about the limitations of this research method). 

The results of the triangulation, taken in combination, provide evidence to suggest that the 

application of the guidelines in the GCDGs Framework improved the HTran of online UA 

documentation inspected in this research. This finding adds additional validity to the results of 

existing translatability experiments. 

 

 

6.1.5.5 Translatability Triangulation Results: Relationship to Previous Findings    

 

The results of the TSA, HTE and TIN components of the translatability triangulation all 

indicate that the application of GCDGs improved the translatability of the online UA material 

inspected in this study. These findings are corroborated by all 11 previous translatability 

experiments that I discovering in existing research (see Table 58, Comparison with Previous 

Similar Translatability Experiments). Of these 11 experiments, three use the STA technique, 

one employs HTE, and a further nine incorporate TIN (several of these experiments use more 

than one technique to evaluate translatability). Before comparing the results generated by 

STA, HTE and TIN in this study with the corresponding findings in previous research, it is 

important to note that only two of the 11 previous experiments, Akis et al. (2003) and 

Spyridakis et al. (1997), evaluate the HTran component of translatability. Even though the 

other nine experiments inspected the MTran component of translatability only, I compare the 

results of this study with their findings because they still assess translatability as a general 

concept, and use a similar methodological approach. 

 

 



248 
 

Table 57: Comparison with Previous Similar Translatability Experiments 
Previous 

Experiment 
Similarities in Previous 

Experiments 
Differences in Previous Experiment 

Fiederer-
O’Brien (2009) 

Tested English UA/technical 
documentation; used TIN, 
created a guidelines compilation 

Tested a small data set (30 sentences); 
translated material using an MT 
system; evaluated MTran only 

Kohl (2008) Tested English UA/technical 
documentation; used TIN; 
created a guidelines compilation 

Translated material using an MT 
system (SYSTRAN); evaluated MTran 
only 

Roturier (2006) Tested English UA/technical 
documentation; used TIN; 
created a guidelines compilation 

Translated material using an MT 
system; evaluated MTran only 

O’Brien (2006) Tested English UA/technical 
documentation; used TIN; 
created a guidelines compilation 

Translated material using an MT 
system (IBM WebSphere™); evaluated 
MTran only 

Akis et al. 
(2003) 

Tested English UA/technical 
documentation; used HTE and 
TIN; tested a substantial data set 
(10 pages), translated some 
material using human translators; 
evaluated HTran  

Used an existing guidelines 
compilation (SunProof CL rule set); 
translated some  material using an MT 
system; evaluated MTran as one of the 
quality attributes examined 

Godden (2002) Tested English UA/technical 
documentation; used TIN  

Used an existing guidelines 
compilation (Controlled Automotive 
Service Language (CASL) CL rule 
set); translated material using an MT 
system; evaluated MTran only 

Underwood and 
Jongejan (2001) 

Tested English UA/technical 
documentation; used STA 

Constructed a TI to assess MTran 

Bernth and 
Gdaniec (2001) 

Tested English UA/technical 
documentation; used STA and 
TIN; used readability formulas; 
created a guidelines compilation  

Used a TI (TCI); translated material 
using an MT system; evaluated MTran 
and readability only 

McCord and 
Bernth (1998) 

Tested English UA/technical 
documentation; used TIN 

Used an existing guidelines 
compilation (EasyEnglish Analyzer CL 
rule set) (EasyEnglish Analyzer CL 
checker); translated material using an 
MT system (Logic-based Machine 
Translation); evaluated MTran only 

Spyridakis et al. 
(1997) 

Tested English UA/technical 
documentation; used TIN;  
translated material using human 
translators; evaluated HTran  

Used an existing guidelines 
compilation (Simplified English (SE) 
CL rule set) 

Gdaniec (1994) Tested English UA/technical 
documentation; used STA  

Used a TI (LTI); translated material 
using an MT system (LOGOS MT); 
evaluated MTran only 

 

 

As in this study, three of the 11 experiments listed in Table 57, Comparison with Previous 

Similar Translatability Experiments, used STA to evaluate translatability; the Underwood and 

Jongejan (2001), Bernth and Gdaniec (2001), and Gdaniec (1994) experiments. The 

Underwood and Jongejan (2001) experiment, for example, involved gauging the MTran using 

a TI constructed specifically for this study. Their TI generated an MTran score based on 

sentence length, instances of multiple coordination, and the number of missing finite verbs, 
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subclauses, homographs and nominal compounds in the text. Therefore, like my study, 

Underwood and Jongejan (2001) analysed a source text for translatability issues, but went a 

step further in generating an index score from this analysis. They did not, however, go so far 

as to implement guidelines to create an edited version of the documentation that they 

analysed.  

 

The Bernth and Gdaniec (2001) experiment incorporated STA by creating a TI called TCI, 

designed to gauge the MTran of documentation. During the experiment, a compilation of 

guidelines was applied to a set of existing documentation to create an edited version of it. The 

TCI scores generated for both versions of the content indicated that the rewritten version had 

a higher level of MTran. This STA finding corresponds, to some extent, to the results of my 

study, in showing that the application of guidelines has a positive impact on translatability. 

Bernth and Gdaniec (2001) experiment also included a TIN component in their experiment, as 

we shall see later in this subsection. Claudia Gdaniec also created a TI to assess the MTran 

called Logos Translatability Index (LTI) in an experiment in 1994. However, this TI was 

constructed specifically to evaluate how suitable a text was for processing with the LOGOS 

MT system. 

 

Only one of the 11 experiments listed in Table 57 employed HTE to evaluate translatability; 

the Akis et al. (2003) experiment. Like the HTE component in this study, the Akis et al. 

(2003) experiment involved the application of a set of guidelines (the SunProof CL rule set) 

to a sizeable chunk (10 pages) of technical documentation to create an edited version, and 

asking professional human translators to rate the translatability of each version were they to 

be translated. Similar to the findings of this research, the results of the Akis et al. (2003) 

experiment show that translators rated the HTran of the rewritten documentation more highly 

than the HTran of the original version, implying that the application of the GCDGs improved 

the translatability of the content. Akis et al. (2003) also incorporated TIN as part of their 

experiment, as described later in this subsection.  

 

TIN is by far the most common approach to evaluating translatability, with nine of the 11 

experiments listed in Table 57 utilising this technique. These nine experiments followed the 

same basic methodological approach that I adopt in this research in that guidelines were 

applied to a set of documentation to create an edited version, both versions were translated, 

and the quality of the translated varieties were evaluated and compared to infer which source 
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language version had a higher level of translatability: the original documentation or the 

rewritten version. The main difference is that these experiments used an MT system to 

translate the documentation, and MTran was the attribute evaluated. The Fiederer-O’Brien 

(2009), Kohl (2008), Roturier (2006), and O’Brien (2006) experiments, for example, all used 

the TIN technique to evaluate the impact of guidelines on the MTran of technical 

documentation. The Fiederer-O’Brien (2009) study involved applying a set of guidelines to 

30 sentences of technical documentation to create an edited version, while the Kohl (2008) 

experiment used the guidelines from the Global English Style Guide to rewrite a set of 

documentation published by SAS Institute. The Roturier (2006) and O’Brien (2006) 

experiments also involved applying a compilation of guidelines to a set of existing 

documentation to create an edited version. In all four experiments, both versions of the source 

language text were translated using an MT system such as SYSTRAN or IBM WebSphere™, 

with the quality of the translated varieties reviewed by human evaluators. A comparison of the 

quality ratings was then used to infer which source language version of the documentation 

was more amenable to MT: the original documentation or the rewritten version. The results of 

all four experiments show that the quality of the rewritten version of the documentation was 

rated more highly than that of the translated version of the original documentation, suggesting 

that the application of guidelines resulted in more translatable source language content. 

Therefore, the results of this study agree with the findings of these experiments, albeit in 

terms of HTran rather than MTran.  

 

The Akis et al. (2003) translatability experiment incorporated both HTE and TIN. The TIN 

evaluation involved translating both the original source language 10 pages of documentation 

and the rewritten version of this material (created by applying the SunProof CL rule set) using 

an MT system, asking a group of human evaluators to rate the quality of each version, and 

inferring from these ratings which of the source language versions were more translatable. 

The results of the TIN component of the Akis et al. (2003) experiment show that, after the 

guidelines implementation, members of Sun Microsystem’s Translation Technology Group 

rated the quality of the translated version of the rewritten documentation as higher than that of 

the translated version of the original documentation, suggesting that the rewritten version was 

the more translatable. Therefore, the results of my study also agree with the findings of this 

experiment.  
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The Godden (2002), Bernth and Gdaniec (2001), and McCord and Bernth (1998) experiments 

are further examples of TIN, although all three investigate MTran rather than HTran. Godden 

(2002), for example, describes the implementation of Controlled Automotive Service 

Language (CASL) rules to a set of existing documentation to create an edited version. Bernth 

and Gdaniec (2001) implemented a bespoke compilation of guidelines, while McCord and 

Bernth (1998) applied the EasyEnglish Analyzer CL rule set. All three experiments used an 

MT system to translate the original documentation and the rewritten version, and asked 

human evaluators to rate the quality of both translated varieties. Godden (2002), Bernth and 

Gdaniec (2001), and McCord and Bernth (1998) reasoned that if the translated variety of the 

original documentation received higher quality ratings than that of the rewritten version, then 

it indicated that the original source language documentation was more amenable to MTran  

than the rewritten source language version, and vice versa. The results of the Godden (2002) 

experiment show that, after the guidelines implementation, a professional translator and 

bilingual technician rated the quality of the translated version of the rewritten documentation 

as higher than that of the translated version of the original documentation, suggesting that the 

rewritten version was the more translatable. Again, the results of my study agree with the 

findings of this experiment (albeit in terms of HTran rather than MTran).   

 

The results of the Bernth and Gdaniec (2001) experiment also show that, after the guidelines 

implementation, three evaluators rated the quality of the translated version of the rewritten 

documentation as higher than that of the translated version of the original documentation, 

suggesting that the rewritten version was the more translatable. However, the findings of the 

Bernth and Gdaniec (2001) experiment also show that, after the guidelines implementation, 

the readability of the documentation decreased. This would seem to debunk the previously-

held notion that readability and translatability are closely-related concepts because, although 

the translatability of the document increased, its readability decreased. The results of my 

study agree with the findings of this experiment in that, although the translatability of the 

documentation improved as a result of the guidelines implementation, readability scores 

indicate that its readability decreased. Likewise, the results of the McCord and Bernth (1998) 

experiment show that, after the guidelines implementation, a native speaker of the target 

language rated the quality of the translated version of the rewritten documentation as higher 

than that of the translated version of the original documentation, suggesting that the rewritten 

version was the more translatable. In conclusion, the results of my study agree with the 
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findings of the Godden (2002), Bernth and Gdaniec (2001) and McCord and Bernth (1998) 

experiments (albeit in terms of HTran rather than MTran). 

 

The Spyridakis et al. (1997) experiment corresponds most closely to the methodology adopted 

in this research, in that it employed TIN, involving human translators, to evaluate HTran. 

Their study involved implementing the Simplified English (SE) CL rules to create an edited 

version of an existing technical document, translating both versions using professional human 

translators, and rating the quality of both translated varieties to infer which version the source 

language documentation was more translatable: the  original documentation or the rewritten 

version . The results of the Spyridakis et al. (1997) experiment show that, after the guidelines 

implementation, the quality of the translated version of the rewritten documentation was rated 

higher than that of the translated version of the original documentation, suggesting that the 

rewritten version was the more translatable. Therefore, the results of my study correspond 

with the findings of this experiment as well. 

 

Furthermore, as well as the general consensus that the application of guidelines improves the 

translatability, the translatability triangulation results corroborate the findings of the Bernth 

and Gdaniec (2001) experiment in debunking the previously-held notion that readability and 

translatability may be closely-related concepts. Both sets of findings, for example, reveal an 

increase in translatability after the application of guidelines, but a mixed impact (and in some 

cases, deterioration) on readability. The next subsection summarises the unexpected findings 

generated by the research instruments in this study.     

 

 

6.1.6 Summary of Unexpected Results 

 

During the course of the desk research conducted at the outset of this study, I was initially 

surprised at the lack of empirical investigation into what impact the application of GCDGs 

have on the quality of professional documentation. I was also surprised at lack of previous 

research conducted on a key quality aspect of global documentation: translatability. The 

online questionnaire and feasibility study conducted during this study also revealed some 

unexpected findings: 
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 58% of the global authors who responded to the online questionnaire in this study 

claim to have never used language checking applications to implement, or check for 

transgressions of, GCDGs, despite the repeated claims that GCDGs improve 

documentation quality. 

 

 Some of the GDCGs related to consistency were among the most poorly rated by 

practitioners.  

 

 One of the guidelines most frequently advocated by researchers and practitioners is to 

keep sentences short, but the associated guideline in the GCDGs Framework in this 

study, “sentences should not be longer than 25 words for descriptive text”, was only 

assigned a mean rating of 3.54 (and was ranked 195th out of the 236 guidelines listed 

in the online questionnaire).  

 

 The suggestion to use the word “or” instead of a slash mark regularly appears in 

guideline compilations such as the Symantec global style guide, the Microsoft Manual 

of Style for Technical Publications and the Global English Style Guide. The 

corresponding guideline in the GCDGs Framework, “do not use slashes,” only scored 

a mean rating of 3.42 however (and was only ranked of 205th out of the 236 guidelines 

that were rated in the online questionnaire). 

 

 Researchers and practitioners often advocate concise and minimalist writing. 

However, the ratings assigned to one of the guidelines listed in the online 

questionnaire would seem to contradict this recommendation. The guideline “do not 

omit words to make your sentences shorter,” for example, scored a relatively high 

mean rating of 4.46 out of 5, meaning that it was ranked 32nd out of the 236 

guidelines.  

 

 Although basic style and grammar checkers are available for less than €500, more 

robust language checking applications are generally priced between €1,000 and €5,000 

per license. However, at the extreme end of the price scale, Acrocheck (from 

Acrolinx) and CLAT (Controlled Language Authoring Tools) (from IAI) fall within 

the €50,000 - €100,000 price range (Muegge 2007). 
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In addition, several surprising results emerged from the controlled experiments, readability 

testing and translatability triangulation conducted to assess the quality of the UA material in 

this study: 

 

 There was an almost universal improvement across all the components of usability 

examined in this research. The task completion rate, in particular, improved drastically 

for participants using the rewritten UA in the second set of controlled experiments. 

 

 The majority of participants using the original version of the UA material ran out of 

time or made errors during the first set of controlled experiments, despite careful 

attention the design of each experimental task.  

 

 The task completion times for participants using the rewritten version of the UA in the 

second set of controlled experiments improved considerably.  

 

 Some of the participants that failed tasks using the original version of the UA in the 

first set of controlled experiments still assigned relatively high satisfaction ratings to 

it, considering that they had not been able to complete the task successfully 

 

 There was only a mixed impact on the three readability component examined: 

although improved reading times and reader satisfaction implied that readability may 

have improved as a result of the application of the GCDGs, the readability scores 

suggest that readability actually deteriorated. 

 

 Although I initially suspected that the application of GCDGs would improve reading 

times for the non-native speakers in particular, the mean reading times show that the 

five non-native speakers participating in the first set of experiments actually read 

through the original version of the UA more quickly than the five non-native speakers 

using the rewritten version in the second set of experiments.  

 

The next section presents several key discussion points that emerged from the analysis of the 

results in this study. 
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6.2 Discussion Points 

 

 

This section explores five key discussion points that emerged from the analysis of the results 

covered in the previous section. The first discussion point focuses on the value of GCDGs 

given the time and effort it takes to implement them. The second topic of debate proposes the 

creation of a universally-recognised framework of peer-reviewed GCDGs, adaptable to all 

types of content. The third point of discussion presents the idea of using an XLIFF based 

system to implement GCDGs, while the fourth area recommends adapting established product 

usability evaluation techniques to assess the quality of documentation. The fifth talking point 

extracted from the research results suggests developing improved quality metrics to more 

accurately represent readability and HTran.  

 

 

6.2.1 The Value of Implementing GCDGs  

 

Having established that GCDGs have the potential to improve several aspects of 

documentation quality, this subsection examines some of the challenges associated with their 

implementation. I then speculate as to whether the benefits of GCDGs justify the effort 

associated with implementing them.  

 

The first challenge to overcome is the time that it takes to implement GCDGs, whether during 

the authoring process or after content has been developed. Professional authors, for example, 

need time to familiarise themselves with new guidelines and to understand how a word, 

phrase or sentence should be modified to comply with the directive in each guideline. 

Guidelines specifying morphosyntactic alignment, for example, might require an author to 

conduct research to understand what the terminology used in the guideline means. Vague 

guidelines, such as “write concisely,” may also need to be clarified such that they can be 

applied consistently throughout the authoring process. In addition, guidelines such as “do not 

use slashes” may have exceptions to the rule. It may be permissible, for example, to use 

slashes when writing calendar dates, but not to replace the word “or.” If the guidelines are 

applied retroactively after documentation has been authored, the person responsible for 

checking that the content conforms to the guidelines (which may be the same author that 
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developed the original material, but could be a different editor, proof-reader or QA specialist) 

also needs time to learn need time to familiarise themselves with the guidelines to understand 

how the content should have been written to conform to them. It is probable that professional 

authors might implement guidelines more efficiently once they become more familiar with 

how to apply them. However, for global enterprises that publish millions of words of text 

each year, it is probably not viable to have human authors learn how to implement a large set 

of GCDGs, manually check documentation for guideline transgressions, and rectify these 

transgressions given the time that this process takes.  

 

If the time involved in implementing GCDGs to improve documentation quality is an 

impediment, the obvious solution would be to invest in language technologies to automate (or 

at least semi-automate) the task (Mitamura 1999). Presuming that an enterprise has the budget 

available to develop or purchase a language checking application, time is still required to 

design (if developing) or evaluate (if purchasing) a system, install and customise, and train 

users how to use it. If language checking technologies are incorporated into the authoring 

process, professional authors may experience a disruption in their workflow should they have 

to stop writing repeatedly to edit content such that it conforms to a set of guidelines. Using 

language checkers to check and post-edit batches of content after it has been written can be a 

much faster way to implement guidelines. However, the reviewers may need to consult with 

the original authors of the material before editing terminology, sentence structure and so on, 

lest the meaning of the content be altered in some way. 

 

The other drawback of using language technology is the cost involved, which can make the 

implementation of guidelines a very expensive process. Purchasing a robust application 

capable of checking for transgressions of multiple guidelines, for example, can cost between 

€1,000 and €5,000 per license. Customisable systems with additional functionality can cost 

between 50,000 and €100,000 (Muegge 2007). Additional costs may also be incurred such as 

training, technical support and product updates. Although the development of the LKR in this 

study shows that a basic language checker can be developed at a relatively low cost, the 

research and development process required for a more complex solution would presumably be 

far more expensive. As well as the initial cost of purchasing or developing a language 

technology, additional costs may be incurred in customising and testing language checking 

applications. Even if expensive technology is not used to develop global documentation, 
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purchasing paper-based global style guides and controlled language rules sets, and training 

author can be expensive to implement. 

 

Another challenge to consider is resistance from professional authors, who may be adverse to 

the constraints of writing guidelines. Authors may be reluctant to attempt to memorise large 

volumes of guidelines (Kohl 2008a). They may also dislike the imposition of rules to the 

creative process of writing and, become disillusioned with writing standards if they are not 

accessible (Sharples 1996, Akis et al. 2003, Bright 2005). The imposition of stylistic or 

terminological restrictions, for example, could limit the constructions they would instinctively 

use (Hutchins 1998, Reuther 1998, O’Brien 2006 and Kohl 2008b). Some writers may feel 

that the parameters of a style guide or readability formula can lead to mechanical writing and 

take away some of the individuality of style (Klare 2000). Others are reluctant to edit their 

work at all, let alone write for translation or readability (Campo 2009). It is also worth noting 

that there are certain situations where it is not permitted for an author to select guidelines to 

implement; if an organisation preferred to use its own “house style” for example.  

 

As well as a resistance to the guidelines themselves, there may also be opposition to the 

technologies that are used to automatically implement guidelines. Despite claims of positive 

results from the implementation of CL checkers, and the assertion that professional authors 

would welcome their introduction in the global content development process (Kamprath et al. 

1998, Haller and Schutz 2001, Mitamura et al. 2007), Thicke (2009) believes there may be 

resistance from writers to use them. Sun Microsystems, for example, found that 16% of their 

technical writers were not comfortable using the SunProof internal CL system (Akis et al. 

2003). Some authors dislike using any type of application or rule which restricts the way in 

which they can write (O’Brien 2006), and companies such as Caterpillar admit it can be 

difficult at times to enforce CL rules (Kamprath and Adolphson 1998). Kohl (2008b) agrees 

with this assessment, stating that the imposition of stylistic or terminological restrictions on 

authors can result in a failure to properly implement a language QA software application. 

Reuther (1998), O’Brien (2006), and Kohl (2008b) recommend that linguistic checking tools 

should be flexible and customisable to reduce the imposition of too many restrictions on 

authors.  

 

Given the time, cost, and possible resistance from authors when implementing GDCGs, it is 

worth considering whether it is worthwhile to make the effort to incorporate GCDGs into the 
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global content development process. For example, although the results of this study 

corroborate the claims made by numerous researchers and practitioners that GCDGSs 

improve the quality of documentation, we may question whether this quality improvement 

justifies the effort involved. However, for some enterprises, optimising documentation quality 

is of paramount importance, regardless of the effort involved. Any enterprise that develops 

documentation for the medical industry, for example, is required to produce content of the 

highest possible quality standard.  Such enterprises may be required to conform to legal 

requirements by regulatory bodies such as the Food and Drug Administration (FDA), and be 

subject to regular audits examining their internal documentation production processes. I 

would hazard that, for enterprises where documentation quality is so essential, that a proven 

quality improvement technique would be embraced regardless of a hefty investment in time, 

effort or cost. For example, the results generated by this study, showing the positive impact 

that GCDGs can have on task completion rates, error rates and task completion times in this 

study, for example, could provide a rationale for investing the resources required to 

implement GCDGs. However, for enterprises less concerned with documentation quality, or 

with fewer available resources, it is debatable as to whether the quality argument alone would 

be sufficient to justify the effort required to implement GCDGs. In this case, it may be useful 

to investigate the cost savings possible by applying guidelines. 

 

Unfortunately, it was beyond the scope of this research to examine the return on investment 

associated with implementing GCDGs, although this is certainly an area worthy of further 

investigation (see Chapter 7, Conclusions and Recommendations).  However, we can 

speculate about the value of GCDGs in terms of the benefits that they provide to offset the 

time, cost and effort involved in implementing them. We do know, for example, that 

improving the usability of online UA increases customer satisfaction and reduces the need to 

provide alternative forms of support to users. These two benefits alone could go a long way 

toward offsetting the effort involved in applying the guidelines. Improving translatability and 

addressing the quality of global content upstream in the development process also has the 

potential to reduce the overall cost of creating multilingual documentation for global 

audiences. Say, for example, that the source language version of a set of UA documentation 

that is due to be translated into 20 different languages contains multiple instances of NHTIs. 

These issues not only make translation more difficult and time-consuming for human 

translators, but carry the risk that they could be replicated in each of the 20 target languages 

after translation. Implementing GCDGs addresses the quality of the content at source, rather 
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than attempting to rectify the same linguistic issue that has been replicated in 20 different 

target languages. This reduction in QA and testing time has the potential to generate 

significant cost savings in the global content development process. However, we should bear 

in mind that significant cost savings due to the application of GCDGs may be more 

achievable for enterprises that publish millions of words each year, than for enterprises that 

publish less substantial volumes of global documentation.   

 

Although we can speculate on the costs and benefits associated with GCDGs,  

it is inappropriate to make sweeping statements or generalisations about the overall value of 

incorporating guidelines into the global content development process, as that value depends 

heavily on specific factors such the type of technology, number of professional authors 

involved, and the volume of documentation to which the guidelines are applied. In addition, 

there is no universally-recognised technique of evaluating documentation quality, which 

prevents a direct comparison of the effectiveness of different quality improvement techniques. 

Estimations of documentation quality, for example, may be based on customer feedback, 

technical support data, user testing results, readability scores, or internal reviews. With such a 

variety of quality testing techniques, there is no universal yardstick with which to reliability 

measure and compare the impact of different quality improvement techniques. This restriction 

makes it extremely challenging to compare and contrast the value of GCDG implementation 

with other methods of quality improvement such as training, hiring of proof readers or editors, 

or compliance with industry standards. Devendorf (2007) emphasises how difficult it is to 

determine the effectiveness of a style guide, and calls for the establishment of a formal 

method to assess how successful a style guide is. 

 

The next discussion point emerging from the research results is the call for a universally-

application framework of GCDGs. 

 

 

6.2.2 A Universally-Applicable Framework of GCDGs  

 

The GCDGs Framework constructed for this study is an attempt to compile a generic subset 

of guidelines to improve the usability, readability and HTran of all types of UA 

documentation. Although numerous compilations of usability guidelines are in existence, very 
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few translatability guideline compilations are available and I could not find any compilations 

of guidelines specifically addressing readability. In the compilations that I inspected, 

numerous guidelines have limited applicability due to being too vague, organisation-specific, 

duplicates of other guidelines, contradictory to other guidelines, or unsubstantiated by 

recognised researchers. Therefore, the GCDGs Framework represents a unique attempt to 

amass a collection of unique and useful guidelines, addressing several quality attributes of 

global UA documentation. Unfortunately no such compilation of guidelines currently exists.  

 

If the reason for the lack of a widely-accepted guidelines compilation is that professional 

authors cannot come to a consensus on which guidelines are most effective, then one possible 

solution would be to compile a comprehensive list of all generic guidelines that are accepted 

by the majority of researchers and practitioners alike. Reuther and Schmidt-Wigger (2000) 

and Wittner (2004) advocate the concept of having a single source for content development 

guidelines from which a “shopping list” of rules can be extracted to meet the requirements of 

specific projects. Knops and Depoortere (1998) also support the idea of building a rule library 

with tagged guidelines that can be extracted to meet the needs of different customers or 

projects. Technology could be implemented to create a guidelines compilation that is both 

easy to access and update. Indeed, in terms of content development guidelines, Devendorf 

(2007) believes that there is “a need and definite perceived value in implementing a digital 

content knowledge repository.” Wittner (2004) agrees with the value of compiling best 

practices into a repository to improve content development, internationalisation and 

localisation. The need to invest in knowledge repositories to manage policies, ideas and best 

practices is also recognised by Davenport et al. (1998), Ruggles (1998) and Boling et al. 

(2000), with Laffey (1995) and Raybould (1995) suggesting that they are integral to 

performance. Bright (2005) suggests creating a guideline compilation that can be updated as 

industries and organisations change, but Boling et al. (2009) caution that items submitted to a 

repository like this should be approved by a subject matter expert.  

 

Although enterprises that develop their own style guides and controlled languages may be 

reluctant to share their proprietary resources to contribute towards a universal framework of 

content development guidelines, in many cases the uniqueness of these rules is based more on 

their presentation and style, with many rules sharing the same underlying writing principle 

(Reuther and Schmidt-Wigger 2000). It could also be argued that it is impossible to compile 

such a set of guidelines because of the variant perspectives of different global enterprises and 
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professional authors on which guidelines are most useful. However, in 2011, the German 

Professional Association for Technical Communication (Gesellschaft fur Technische 

Kommunikation e.V. (Tekom) did just this, by compiling a list of the most effective existing 

CL rules (39 rules concerned with sentence construction, 29 rules dealing with issues at the 

textual level, and 27 rules on spelling and word formation) for professional authors 

developing technical documentation in German (Höfler 2012). Tekom intend for this 

compilation to serve both as an industry standard and a reference point for professionals and 

researchers as it is a recent publication, reflects state of the art practices, and is grounded both 

in professional experience and linguistic research (Höfler 2012). The fact that it consists of 

just 95 generic CL rules makes the Tekom compilation more accessible than some corporate 

style guides (the Microsoft Manual of Style for Technical Publications, for example, consists 

of over 500 style rules). Although the extent to which German professional authors support 

this compilation is not yet clear, the fact that it is published and maintained by a respected 

organisation like Tekom certainly lends weight to its value to industry.  

 

Given that a compilation of guidelines has been developed as a standard for developing 

technical documentation in German, it is conceivable that an industry organisation could 

compile a similar list of guidelines for technical documentation written in English. After 

completing the desk research for this study, however, I quickly realised how many content 

development principles and guidelines have been published over the past 50 years or so. I 

attempted to identify the most effective guidelines by extracting the most relevant ones from a 

selection of popular guideline compilations and collecting ratings from the professional global 

authors as to how effective they felt that each guideline was (to the development of usable, 

readable and translatable online UA for global audiences). It is conceivable that such an 

approach be extended to compile a universally-accepted, standard set of guidelines for 

developing technical documentation for global audiences. For example, one could be argue 

that The Research-Based Web Design and Usability Guidelines compilation (Bailey et al. 

2006) might command the same level of respect as the Tekom compilation because it 

references a massive amount of source material, is peer-reviewed by authoring practitioners 

and was published by the U.S. Department of Health and Human Services (HHS). However, 

the compilation contains an unwieldy volume of over 200 guidelines, focuses on many issues 

outside the realm of the typical professional author (such as adjusting the level of screen 

flicker), ignores linguistic aspects of text (such as punctuation) completely and focuses on 

usability in isolation (with no heed taken of readability and translatability for non-native 
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speakers or translators). Clearly, professional authors that write technical documentation in 

English have a requirement for a manageable, concise, straight-forward and effective list of 

guidelines, preferably published by a respected industry organisation, peer-reviewed, and 

accepted by a significant portion of the professional authoring community. Should this 

happen, it could have a seismic impact, both on developing a consensus as to which 

guidelines are “best,” and the number of authors that implement them on a regular basis. 

Naturally, any speculation arising from the research results needs to be tempered with 

reference to limitations in the scope of the research, but hopefully this call for a universal set 

of guidelines for authoring technical documentation in English will be heeded by an industry 

association.   

 

Tekom have attempted to answer the call for a universally-applicable compilation of GCDGs 

by publishing Rule-Based Writing – English for Non-Native Writers; a list of guidelines, 

compiled by authors Erdmann et al. (2014), that specifically aims to improve the quality of 

English documentation for non-native speakers. This may provide the impetus for other 

organisations to begin compiling lists of guidelines addressing other quality attributes or 

specific subject domains, and might prove to be a stepping stone toward a widely applicable 

framework of peer-reviewed GCDGs addressing the quality of English global documentation. 

Due to the diverse range of digital content, it may never be possible to create a single static 

compilation of GDCGs guidelines that is universally applicable. This obstacle may be 

overcome, however, by using technology to develop a dynamic framework of peer-reviewed 

guidelines.  

 

It is worth noting, at this point, that a category of guidelines noticeably absent from the 

majority of the guideline compilations that I inspected (and outside the scope of this study) is 

cultural guidelines. Cultural appropriateness, also referred to as “homologation” (Deignan 

2004), is generally checked during post-authoring linguistic testing, with any potentially 

offensive words or images highlighted for editing (O’Sullivan and Hyland 2004). Cultural 

appropriateness can also be considering during the authoring process by performing an 

audience analysis and writing according to accepted cultural values of that audience. 

Audience analysis and relevant cultural factors that should be considered for global users are 

highlighted by numerous authors, including Duffy et al. (1992), Horton (1994), Kumhyr et al. 

(1994), Arnold (1998), Boiarsky and Dobberstein (1998), Barthe et al. (1999), Esselink 

(2000), Redish (2000), Spyridikis (2000), Andrisani et al. (2001), Dilts (2001), Tsuji and 
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Yoshikazu (2001), Bausela (2002), Aparicio and Durban (2003), Bottitta (2003), Pfemmer 

(2004), Bernal-Merino (2005), Edwards (2005), Barnum and Lee (2006), Brys and 

Vanderbauwhede (2006), O’Brien (2006), Schäler (2007b), Hofstede (2008) and Beaupre 

(2010).  Although some of these researchers advocate guidelines that attempt to remove 

cultural nuances from source text during authoring, it is questionable if a text can be rendered 

culturally-neutral as language itself is the expression of a culture (Gabrielatos 1998). 

However, even though I did not make a concentrated effort to compile guidelines that seek to 

make a text independent of cultural references, some of those guidelines (such as avoiding 

ambiguity, standardizing terminology and authoring precise information (Braster 2009)) do 

appear in the global style guide and HOCLs that I inspected. In any case, cultural references 

are generally more prevalent in domains such as fictional literature than they are in UA 

documentation.  

 

The next subsection explores the possibility of developing a system that contains a 

comprehensive list of guidelines addressing multiple quality attributes across all types of 

content and subject domain, which may be filtered according to the requirements of a specific 

content development project. 

 

 

6.2.3 A New Method of GCDG Implementation  

 

One of the most tangible original contributions of this research is the LKR. The guiding 

principle behind the LKR is to have a system that contains a repository of peer-reviewed 

GCDGs, and is capable of automatically checking content for guideline transgressions, 

offering suggestions to authors on how to rectify these transgressions, exporting an edited 

version in the same file format as the original content, and storing all relevant project 

metadata in an XLIFF container. 

 

The idea of developing a bespoke language checking application is not new, and companies 

such as Ford, IBM and Sun Microsystems have all built their own proprietary systems. 

However, as well as automatically checking text for transgressions of user-defined guidelines, 

the LKR provides a unique XLIFF-based storage system to facilitate the addition and reuse of 

localisation-relevant metadata which can be processed and reused by professionals and 
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technologies throughout the global content development process. Using XLIFF as a container 

to store and reuse metadata from content development through to localisation and testing is an 

concept, and is not feature found in any other language technology at this time. The real 

innovation of the LKR stems from its attempt to address the following shortcomings in 

existing language checking technologies:  

 

 Facility to add and reuse metadata: No existing language tool supports the storage and 

reuse of metadata throughout the entire global content development process. The LKR 

aims to address this issue by incorporating an XLIFF storage container into its design 

to facilitate the addition, storage and reuse of metadata throughout the global content 

development process  

 

 Flexibility: Most existing technologies check text for transgressions of a set of pre-

defined style rules (usually taken from a specific style guide or controlled language), 

and do not allow users to define their own rules. In addition, language checking 

applications such as Acrocheck and SDL function as plug-ins to authoring 

applications such as Microsoft Word™ and Adobe Framemaker™ (Acrolinx 2010, 

SDL 2010), which restricts users to checking text stored in the file format native to 

these applications. The LKR aims to address these issues by enabling users to create 

their own bespoke guideline checks for content stored in any file format, via a copy 

and paste approach. Several researchers support this idea of creating a single source 

library of tagged content development guidelines from which customised sets of rules 

can be extracted to meet the requirements of individual projects (Reuther and 

Schmidt-Wigger 2000, Knops and Depoortere 1998). 

 

 Cost: Current language checking applications vary in price from $29.95 for 

RightWriter™ to $50,000-$100,000 for Acrocheck and CLAT™ (Muegge 2007)87. 

The LKR aims to overcome the cost barrier by adopting a free or software as a service 

(SaaS) pricing model if commercialised. 

 

                                                           
87 It was not possible to obtain accurate pricing information for several of the language checking applications 
examined because two applications were discontinued products (LingDoc™ Clarity and Simplus™), two 
applications were proprietary technologies (IBM EasyEnglish Analyzer™ and SunProof) and another application 
had no pricing information published online (crossAuthor Linguistic™). 
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 Accessibility: Language checking applications such as CLAT™, IBM EasyEnglish 

Analyzer™ and SunProof are proprietary or research systems that are unavailable in 

the public domain. The LKR aims to address this issue by being hosted in the public 

domain as an open source application.  

 

 Complexity: Some third-party language checking technologies are difficult both to 

install and to use. The LKR aims to address this issue by being delivered as a user-

friendly web application, with no installation necessary. 

 

 

The LKR has the potential to deliver several benefits to companies, including: 

 

 Improving the quality of UA documentation: Mitamura (1999) states that the quality 

of text is maximised if GCDGs and CL rules are implemented and verified using a 

controlled language checker. Hutchins (1998) also advocates the use of supporting 

software in the authoring process to implement the rules from style guides and 

controlled languages.  However, although the integration of linguistic checking tools 

has the potential to increase the quality of global content, it is worth noting that the 

implementation and deployment of such technology can take from 3 months to 30 

months (Haller and Schutz 2001). The LKR has the potential to provide the benefit of 

improving global documentation without the need to complex installation procedures 

or lengthy training requirements. 

 

 Automating GCDG implementation: As seen in this research, documenting a large 

volume of guidelines in an accessible medium is a “daunting and overwhelming” task 

(Bright 2005). The LKR has the potential to automate this task to save time and effort 

for professional global authors. 

 
 Providing a competitive advantage: Authoring environments controlled by style 

guides facilitate the production of content suitable for translation memory and 

machine translation (Lionbridge Technologies 2002), giving enterprises an edge over 

competitors not using a style guide (Allen 1996). The LKR, then, could potentially 

optimize the translatability of global documentation for both human translators and 

MT. 
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Ultimately, the success of an open source system like the LKR depends on how well it is 

embraced by the developer community. Given this support, however, the LKR has the 

potential to pool the collective knowledge of the open source community, and dramatically 

increase the quality and consistency of the professional content being published worldwide.  

Dale Scultz (Globalisation Test Architect for IBM), for example, believes88 that “a 

centralised, online repository of data from subject matter experts in different regions could 

have enormous benefits for multinational corporations developing digital content for 

international audiences.” Several translation managers that I spoke to during the course of the 

research (but who preferred to remain unnamed) believe that using a system like the LKR to 

clean linguistic issues in source language content could even impact on the service fee 

charged by localisation vendors in the future. Despite this promising initial reaction to the 

concept behind the LKR, there are several challenges to overcome.  

 

The first challenge is technical; parsers will have to be developed to support the myriad of file 

formats that content developers currently work with. As the LKR is not a commercial system, 

creating these new parsers would depend on support from the open source community. A 

second challenge is the time and effort required to compile a comprehensive list of peer-

reviewed GCDGs and program the system to be able to check for transgressions of each 

individual guideline. Detecting violations of syntax guidelines, for example, often requires 

sophisticated text parsing, and analysis algorithms. In addition, some guidelines such 

“standardize task sequences” may always require human intelligence to implement them in 

the recommended way, and it may never be able be feasible to fully automate their 

implementation with technology.  

 

In conclusion, although the LKR system has not currently been developed to a sufficient level 

of maturity to be suitable for implementing GCDGs in live projects, it may point the way 

forward towards a new paradigm of optimizing the quality of global content via the 

application of project-specific guidelines and reuse of metadata through the global content 

development process.  

 

                                                           
88 I conversed with this global content development professional at the annual LRC Conference in Limerick in 
2009. 
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The next subsection discusses the potential of adapting established usability testing 

techniques traditionally employed to evaluate the quality of products or systems, to reliably 

gauge the quality of digital documentation.      
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6.2.4 Using Established Product Usability Testing Techniques to Evaluate 

Document Quality  

 

Well-known usability expert Ginny Redish makes some interesting points in regards to the 

apparent disconnect between authoring and usability (Redish & Barnum 2011): 

 

 There is a lack of sessions addressing technical communication at the Usability 

Professional Association (UPA) conference each year (one of the primary conferences 

for usability professionals worldwide), as well a dearth of technical communication 

articles in the Journal of Usability Studies (JUSS) and UX Magazine. Prior to the 

publication by Vogel (2010), there have not been any peer-reviewed papers published 

in JUS that overlap the UX and technical communications areas. 

 

 There is also a shortage of UX (user experience) sessions at the annual STC 

conference, one of the main events held for professional technical communicators 

worldwide.  

 

Despite numerous approaches to quality testing, including both user-based methods (such as 

user testing and customer surveys) and user-independent methods (such as readability scores 

and adherence to standards), there is currently no standard technique to quantitatively evaluate 

the quality of documentation. Although several well-defined methods of usability testing 

exist, these methods specifically measure the usability of products or systems rather than 

documentation. I suggest that one of the more robust of these methods be adapted to evaluate 

documentation quality, and that the quantitative usability metrics generated by this method be 

universally embraced as a standard indicator of the usability of documentation.  

 

To overcome the lack of a standard technique of measuring documentation usability, this 

study adapts the SUM testing method advocated by Sauro and Kindlund (2005) (and 

implemented by usability consultants Measuring Usability89) to evaluate the usability of UA 

documentation. This adaptation of the SUM evaluation technique involves the following 

procedure: 

                                                           
89 The adaptation of a product usability testing technique to evaluate the usability of documentation builds on the 
research that I conducted as part of my MA thesis published in 2009. 
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 Participants are asked to complete a task with a software application that they have 

never used before 

 Before attempting the task, participants read a set of original UA documentation 

containing instructions on how to complete that task 

 Participants launch the relevant software application and attempt to complete the task 

within a given time limit 

 Participant performance and satisfaction is recorded via user observation and post-task 

questionnaires, respectively 

 The experimental data is processed and analysed to derive a single usability metric 

(SUM) for the UA documentation (based on the performance of the participant in the 

task) 

 

This type of testing offers a more robust approach than a technique such as heuristic 

evaluation, but is far more straightforward and cost-effective than complex and time-

consuming methods like Six Sigma. Considering that this approach enables the creation of a 

quantitative score to represent usability, I would suggest that this approach could be widely 

adopted as a standard method of evaluating usability. I concede that the notion of representing 

a complex quality attribute such as usability with a single number may be challenged 

academics and practitioners as being overly simplistic. However, I would hope that the 

approach of adapting an established product usability testing technique to evaluate document 

quality taken in this study might point the way to a standardised method of evaluating the 

usability of global documentation in the future. If so, the synthesis of techniques devised to 

evaluate the usability of global documentation in this study could prove to be a valuable 

research output to address this curious divide between the documentation authoring and 

usability as a quality characteristic. 

 

Although, using an adapted version of SUM to evaluate documentation usability admittedly 

only standardises the measurement of one attribute of documentation quality, it may act as a 

starting point from which a single documentation quality score may eventually be developed. 

The next subsection argues as to how useful another metric, the readability score, is as an 

indicator of documentation quality, and proposes the development of improved metrics o 

represent readability and HTran. 
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6.2.5 Developing Improved Quality Metrics for Readability and HTran  

 

Remarkably, although readability formulas appear to be one of the most common approaches 

to readability evaluation, the scores that they generate only reflect the comprehension 

component of readability, and completely ignore reading speed and reader interest. Although 

some researchers only define readability in terms of sentence length and word complexity (see 

section 2.4, Readability), this is a limited view, and scores that are only based on this 

characteristic of readability have limited usefulness as an indicator of document quality. If a 

company wanted to claim that the readability of their documentation had improved, in theory 

they could simply write a macro for Microsoft Word™, use it to highlight sentences 

exceeding a certain number of words, split the sentences into smaller ones, run a readability 

formula that is based on average sentence length (such as the Gunning Fog Index), and refer 

to the resulting readability score to suggest increased readability and improved document 

quality. Acrolinx, for example, claim on their website homepage that their product “helps you 

to create more findable, readable and engaging content.” 

 

I believe that findings of this study add weight to the argument that human users should be 

involved in readability evaluation, and that indices which omits user-based testing data are too 

limited to accurately convey the quality of documentation. Therefore, when considering 

readability in the context of a more holistic definition such as that of Dale and Chall (1949), it 

is clear that readability formulas need to be augmented by results generated from additional 

user-based methods such as readers’ education level90, readers’ available time91, readers’ 

experience92 and readers’ motivation93. However, even when readability scores are 

supplemented with results from other research methods, they can be unreliable (Klare 2000, 

Redish 2000, Brumberger 2003b) and overly simplistic (Davison and Kantor 1982, Redish 

and Selzer 1985, Campbell and Hale 1999, Klare 2000).Although easy to use, inexpensive, 

and providing an objective prediction of text difficulty (Redish and Selzer 1985, Redish 2000 

DuBay 2004), they wrongly assume that shorter sentences automatically improve reader 

                                                           
90 Readability does not improve comprehension, learnability or retention unless the less readable material with 
which it is compared is clearly beyond the reader’s normal reading level (Klare 2000). 
91 If the reader is not strictly limited by reading time, an increase in readability may not produce a corresponding 
increase in comprehension (Klare 2000).     
92 The greater the reader’s experience with a given topic, and the greater the redundancy of the writing, the less 
the effect an increase in readability has (Davison and Kantor 1982).  
93 Readable writing is more likely to increase comprehension when the reader has a relatively strong motivation 
to learn (Klare 2000).    
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comprehension94 (Redish and Selzer 1985) and that that all readers are alike (Davison and 

Kantor 1982, Klare 1988, Hargis 2000, Klare 2000, Redish 2000).  

 

In addition, readability formulas must be used on passages of at least 100 words for their 

statistical regressions to be valid (Cadwell 2008a), and should only be used as a preliminary 

screening device after text is written, rather than attempting to use them as a guide during 

authoring (Redish and Selzer 1985, Klare 2000). The fact that the readability scores generated 

in this study are the only set of results in this research that indicate deterioration in the quality 

of the UA material after the GCDG application further calls the validity of these metrics into 

question. Given the contradictory results generated by the readability formulas in this study, 

and the frequent criticism of readability scores in academia, I propose that readability scores 

be discarded as a barometer of documentation quality, or at least supplemented with results 

from other used-based methods of assessing readability. 

 

However, if enterprises are insistent that readability formulas are to be incorporated into 

documentation quality testing, one option might be assign weights to readability scores and 

other quality metrics (Barr and Rosenbaum 2003). Pailhé (2004) and Gladkoff (2010), for 

example, believe that subjective aspects of linguistics such as fluency and style should be 

given lower weighting than objective, quantifiable metrics such as accurate spelling, 

terminology and grammar. Because of the unreliability of readability scores and their 

discrepancy with other readability-relevant data such as reading speed and reader satisfaction, 

it might be prudent to assign a lower weight to them if readability formulas are part of 

documentation quality evaluation. Furthermore, if readability itself is to be used as an 

indicator of documentation quality, researchers and practitioners need to come to a common 

census on how to define it. Any evaluation of a quality attribute, for example, depends on a 

clear definition that outlines the main components of that attribute. The lack of a universally-

recognised definition of readability makes it extremely challenging to evaluate readability in a 

consistent and meaningful way. Therefore I would suggest that, before any attempt is made to 

develop a standardised method to evaluate readability, researchers and practitioners come to 

some common consensus on how to define it. 

 

                                                           
94 Klare reviewed two sets of studies (1963 and 1976) that simplified vocabulary in order to improve reading 
comprehension; in both cases less than half succeeded. 
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A standard definition and recognised evaluation technique are also required to develop 

improved quality metrics for human translatability. Although translatability is broadly 

described as being how amenable a text is to translation, this is as far as current definitions go. 

Some definitions refer to translatability in contexts beyond that of language, such as cultural 

translatability. Even those definitions that do address text translatability almost always refer 

to MTran rather than HTran. In one of the few articles specifically addressing HTran, John 

Kohl examines how adding syntactic cues to documentation enables human translators to 

analyse sentence structure more quickly and accurately, which facilitates the creation of 

higher quality translations (Kohl 1999). In his Global English Style Guide, Kohl also 

addresses HTran, and references a posting made by technical writer Richard Graefe to a 

Society for Technical Communication (STC) mailing list that highlights how important it is 

“to be able to recognize English structures and expressions that will not translate well, that 

may be ambiguous to a translator, or that may require a translator to do rewriting in addition 

to translating” (Kohl 2008, p.4). Kohl assigns a rating of HT1 to guidelines that are 

particularly relevant for documents that will be translated by human translators, and claims 

that these guidelines result in faster, clearer, and more accurate translations. Kohl stops short 

of offering a comprehensive definition of HTran in his research, however. 

 

As well as the absence of a comprehensive definition of HTran, there is also no standard 

method of testing it. Gauging how amenable a piece of text is to human translation, for 

example, depends on a number of variables, including the expertise of the human translator 

and the target language that the text is going to be translated into. John Kohl’s research 

touches upon HTran, but the evaluation techniques he investigates measure MTran rather than 

HTran. In fact, other than the Akis et al. (2003) and Spyridakis et al. (1997) experiments, I 

could not locate any comprehensive study investigating the impact of guidelines on the HTran 

of documentation, let alone detailing HTran evaluation methods.   

 

Therefore, although the HTran results generated in this research have some merit in 

addressing the lack of HTran evaluation data, the methodology, sampling design and data 

analysis techniques were not robust enough for me to propose that this exact approach be 

adopted as a standard method of evaluating HTran. The desk research conducted for this 

study, however, did reveal a promising translatability metric utilised in the Bernth and 

Gdaniec (2001), Underwood and Jongejan (2001) and Gdaniec (1994) experiments: a 

quantitative score called a Translatability Index (TI). Similar to the SUM and the readability 
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score, a TI generates a score to quantitatively represent a particular quality attribute, in this 

case translatability. Although the TIs created for these experiments specifically assess 

translatability in terms of how suitable text is for processing with a particular MT system, it is 

feasible that an index could be constructed specifically to represent how translatable a text is 

for human translators (Underwood and Jongejan 2001).  

 

The STA technique that I devised for this study, for example, inspects how many NHTIs are 

present in a piece of text. It is conceivable that weights could be assigned to different types of 

NHTIs and, based on the quantity and severity of NHTIs, a HTran score could be generated. I 

would refer to any formula developed to generate a score for HTran as a Human 

Translatability Index (HTI), to differentiate it from a standard TI (as TI is a term used almost 

exclusively to refer to an index that measures MTran). It was beyond the scope of this 

research to investigate what weighting might be assigned to different NHTIs or how an index 

might be developed to derive a quantitative HTran score, but I propose that a robust HTI be 

developed by the professional authoring or localisation community. Such a metric could be 

used in conjunction with the SUM, and an improved version of the readability score (that 

incorporates user-based data), to offer an all-encompassing quantitative assessment of the 

quality of global documentation. 

 

The next section summarises the key points covered in this chapter.   
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6.3 Summary of Analysis and Discussion 

 
 
This section summarises the key aspects of the analysis and discussion covered in the chapter. 

 

The first section presented a breakdown of the research findings to delve deeper into their 

meaning. Each set of results were scrutinised to establish the most likely causes and alternate 

explanations, whether the results were surprising or expected, how they related to previous 

findings, and what they meant in a broader context. 

 

The second section explored five discussion points extracted from the research findings. The 

first discussion point questioned value of GCDGs, in terms of balancing the benefits that 

provide with the time and effort associated with implementing them. The second subsection 

debated if it is possible to construct a universally-applicable framework of GCDGs, with the 

third section assessing the feasibility of implementing guidelines and reusing metadata 

throughout the global content development process using a novel system developed for this 

study: the LKR. The fourth discussion covered in this section proposes using established 

product usability testing techniques to evaluate document quality. The fifth talking point 

questioned whether improved quality metrics could be developed to represent readability and 

HTran.  

 
The next, and final, chapter in this study is Chapter 7, Conclusions and Recommendations. 
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Chapter 7: Conclusions and Recommendations 
 

 

This final chapter presents a synthesis of the research conducted in this study, listing the main 

conclusions drawn from the findings. Next, the original contributions of this study are 

recapped, along with the implications for theory and practice. The limitations of this research 

are then reiterated, before looking ahead and offering recommendations for future work. 

Finally, the last section in this chapter closes out the thesis with several concluding remarks.   

 

To briefly recap, the main focus of this study is on the impact that GCDGs have on the quality 

of online UA documentation. This is an important area of investigation because, although 

global UA documentation improves customer satisfaction for software users and often 

requires substantial investment to author and localise, it is often of variable quality. Despite 

there being no universal consensus on how to improve the quality of global UA 

documentation, the research question investigated in this study inspects one technique in 

particular: the application of GCDGs. The specific research question “what impact does the 

application of a framework of global content development guidelines have on the usability, 

readability and translatability of online UA documentation?” aimed to investigate the validity 

of a widely-held belief that currently has little scientific evidence to support it: that the 

application of GCDGs improves the quality of global documentation.  
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7.1 Research Synthesis and Conclusions 
 

 

This section provides an executive summary of this research project, with a recap of the main 

points covered in each chapter. A list of conclusions is then drawn from this synopsis of the 

research findings. 

 

The literature review presented in Chapter 2, for example, examined the concept of addressing 

the quality issues upstream in the global content development value chain. The quality of 

digital documentation was then investigated, and the three characteristics of documentation 

quality of particular relevance for a global audience were isolated: usability, readability and 

translatability. In this chapter, I identified the main researchers associated with each of these 

quality attributes, selected an appropriate definition from existing research, and either used an 

existing evaluation technique to test them, or devised one for the purposes of this research. 

This methodology chapter set out the mixed-methods approach in this research, reiterated the 

research question and hypothesis, and explained the research design and methodological 

approach. This included a description of each research method, the data collection, 

measurement and analysis techniques that were implemented, and the overall sampling 

design. Any relevant ethical considerations were also briefly discussed, including informed 

consent, protection of confidentiality, respect for privacy, and avoiding misconduct.  

 

The surveys and experiments chapter described the seven sets of experiments implemented in 

this study: systematic analysis of existing GCDGs, GCDGs survey, feasibility study 

simulation experiments, and procurement, assembly and rewrite of online UA material, as 

well as the three quality evaluation experiments: controlled usability experiments, readability 

formulas and readability data collection, and STA, HTE and TIN. The results chapter then 

presented the findings generated by all seven experimental procedures: classification and 

subgrouping of existing GCDGs, survey feedback and the GCDGs Framework, feasibility 

study findings, annotated and edited versions of the original data set, usability data, 

readability data, and translatability data.  

 

The Analysis and Discussion chapter presented a breakdown of the research findings to delve 

deeper into their meaning. Each set of results were scrutinised to establish the most likely 
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causes and alternate explanations, whether the results were surprising or expected, how they 

related to previous findings, and what they meant in a broader context. Five discussion points 

were also extracted from the research findings, and debated at length in this chapter.   

 

The main conclusions to be drawn from the research results are: 

 

 GCDGs improve usability and HTran, but have a mixed impact on readability: This 

finding, in essence disproves the research hypothesis that the application of GCDGs 

has no impact on the usability, readability and translatability of global online UA 

documentation. 

 

 GCDGs may provide a positive value proposition for publishers of documentation 

where quality is a key concern: GCDGs are challenging to implement, in terms of 

time, cost, and possible resistance from authors. However, for publishers of content 

where quality is of paramount importance, the quality improvement benefits of 

GCDGs may offset these costs. 

 

 There is no universally recognised compilation of peer-reviewed GCDGs: Although 

global enterprises purchase and develop a multitude of style guides and CLs, there is 

no common consensus among professional authors or researcher about which 

individual guidelines or compilation are most effective.  

 

 A new method of GCDG implementation is needed: Existing language checking 

applications can be inaccessible (are unavailable in the public domain), inflexibility 

(only check for transgressions of fixed sets of guidelines), expensive (up to €100,000),  

and complex (difficult installation or configuration), with no provision for metadata 

reuse  

 
 More robust quality evaluation techniques and metrics are required for readability and 

Hana: Numerous readability studies focus on the application of different readability 

formulas only, and the scores generated by these scores do not reflect all the 

components of readability as defined by Dale and Chall (1949). There is a distinct lack 

of robust HTran evaluation techniques, and only crude attempts have been made thus 

far to develop a quantitative metric to represent this quality attribute. 
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These deductions are significant in that they represent genuine insights into under-researched 

aspects of the global content development process. I believe, therefore, that the conclusions 

drawn from the findings of this research have broader applicability for both researchers and 

practitioners involved in technical communication, localisation and global content 

development.  
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7.2 Original Contributions 
 

 

The main original contributions provided by this research include: 

 A robust set of evidence showing the impact of GCDGs on multiple quality attributes 

of a relatively large data set of UA material 

 The development of a pre-translation QA system to both check for guideline 

transgressions and facilitate the addition, storage and reuse of metadata throughout the 

global content development process 

 A peer-reviewed compilation of GCDGs that address the quality attributes relevant to 

a global audience 

 An investigation into existing third-party language checking applications 

 An exploration into the attitudes of practitioners toward existing GCDGs 

 

There is a widely-held belief that researchers and practitioners that the application of content 

development guidelines improves the quality of documentation. Some widely-held beliefs are 

easier to prove (or disprove) than others however. The popular conviction that the Great Wall 

of China is the only manmade structure visible from space, for example, is easily disproved 

by analysing photographs taken by astronauts from space (Hvistendahl 2008). The central 

contribution of this research is to provide empirical evidence to substantiate the belief that 

guidelines improve document quality. In this study, documentation quality is shown to be a 

multi-faceted dimension, so it is not appropriate to make sweeping statements claiming that 

quality improvement is an irrefutable truth associated with guideline application. For 

example, as the research findings show, some quality characteristics of documentation can 

improve as a result of guidelines implementation, while others can have a mixed effect. In this 

case, the application of the GCDGs improved the usability and translatability of the UA 

material in this study, but has a mixed effect on its readability. Admittedly the variables (the 

specific documentation examined, guidelines implemented, quality evaluation methods and so 

on) and limitations (the sampling limitations, for example) associated with in this study mean 

that it is inaccurate to suggest that the implementation of guidelines will have exactly the 

same impact on the usability, readability and HTran of global online UA documentation in all 

cases. Therefore, although the research results cannot infer a causal relationship between 
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GCDGs and the quality of documentation, I believe that the research contributes to existing 

knowledge by challenging a widely-held belief in both academia and industry.  

 

Furth more, I have confidence that the research results build on existing findings by 

established researchers in the related fields of usability (such as Jacob Nielsen, Don Norman, 

Bruce Tognazzin, Jared Spool, Nick Finck and Janice Redish), readability (such as Rudolf 

Flesch, George Klare, Edgar Dale, Deanne Chall and Robert Gunning) and translatability 

(such as Sharon O’Brien, Teruko Mitamura, Stuart Campbell, Jeffrey Allen, Arendse Bernth, 

John Kohl and Ursula Reuther). For example, by answering the research question, this study 

goes further than existing experiments in that it not only presents a compilation of guidelines, 

but also uses that compilation to edit a set of documentation and employs established quality 

evaluation techniques to gauge the impact that the guidelines had. The quantitative results 

generated by these techniques, showing that the application of a set of GCDGs improves the 

usability and HTran of online UA documentation, may provide the rationale for companies to 

invest the resources necessary to incorporate GCDG implementation into their documentation 

production processes. This evidence may also provide an impetus to professional global 

authors, who have traditionally resisted using guidelines or have been sceptical about their 

impact, to refer to GDCG compilations as part of the authoring process.  

 

A second major contribution of this research is the identification of an opportunity to improve 

the efficiency of global content production via an open, flexible, free (or on-demand) and 

usable language checking application that provides a mechanism to add, store and reuse 

metadata within an XLIFF project file. The development of the LKR as a working 

demonstrator shows how XLIFF can be used as a container to bridge the gap between content 

creation and localisation in the global content development value chain. This unique system is 

capable of both automatically checking text for violations of user-defined guidelines and 

enabling users to add, store and reuse localisation-relevant throughout the global content 

development value chain. I hope that this proposed novel approach to reusing metadata 

throughout the entire global content development process will be adopted by digital content 

publisher for real world projects. 

 

The third significant contribution of this study is the GCDGs Framework. Although this 

compilation is admittedly rudimentary in design and scope, it represents a tangible attempt to 

amass a peer-reviewed set of GCDGs to address the usability, readability and HTran of UA 
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documentation. Guideline compilations addressing the quality of global content, for example, 

are noticeably absent from current research.  

 

A fourth contribution of the research is the information uncovered about existing third-party 

language checking applications during the feasibility study. The (albeit surface-level) 

simulation experiments, for example, uncovered five key limitations in current state-of-art 

language checking applications: inaccessibility (proprietary checking applications are 

unavailable in the public domain), inflexibility (some applications only check for 

transgressions of  with a fixed set of guidelines), expense (language checking applications can 

cost up to €100,000), and complexity (some checking applications with difficult installation 

or configuration procedures), with no provision for metadata reuse.  

 

The final contribution of significance is the exploration into the attitudes of practitioners 

toward existing GCDGs. This investigation revealed some surprising results, for example, 

such as several existing guidelines that were rated more favourably than expected, along with 

others which were assigned relatively low ratings despite being regularly advocated by 

researchers or practitioners. As an example, the GCDG that recommends using the word “or” 

instead of a slash mark regularly appears in guideline compilations such as the Symantec 

global style guide, the Microsoft Manual of Style for Technical Publications and the Global 

English Style Guide. However, the corresponding guideline in the GCDGs Framework in this 

study, “do not use slashes,” was only assigned a mean rating of 3.42 out of 5. 

 

The next section examines what implications this research has for both theory and practice. 
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7.3 Implications for Theory and Practice  
 

 

This section describes the theoretical and policy implications of this research project. In 

academia, there is an assumption that the application of guidelines improves the quality of 

global documentation, but without evidence to substantiate the claim.  Indeed, Bright (2005) 

bemoans the fact that “there is little empirical evidence on the direct benefits of corporate 

style guide” while O’Brien (2006) agrees that “few empirical studies on CL have been 

published.” Roturier (2006) states that “no empirical study has yet focused on evaluating the 

impact of CL rules on the reception of Web-based technical support documentation, despite 

claims that source quality is a critical factor for the success of such a process.” Kops (2000, 

p134) agrees, declaring that “there is an urgent need for facts and figures obtained in 

experimental situations and real-life production environments and relating to the effects of 

particular CL standards, rules and rule sets on readability and translatability.” Warburton 

(2003) and Jaeger (2004) also point to the lack of empirical research examining the impact of 

guidelines on online technical support material. Therefore, the most valuable output of this 

entire research project is the evidence that is generated to address this unsubstantiated 

assertion and the associated research gap.  

 

Numerous researchers claim that the application of guidelines (or CL rules) improves the 

quality of global documentation, including Reuther (1998), Esselink (2000), Bernth and 

Gdaniec (2001), Haller and Schutz (2001), Rico and Torrejon (2005), O’Brien (2006), 

Roturier (2006), Mitamura et al. (2007), Kohl (2008a, 2008b), Muegge (2009), Akis and 

Sisson (2010), Beaupre (2010) and Doherty (2012). Table 58, Assertions that Guidelines 

Improve Documentation Quality, gives a more detailed list of the claims made about impact 

of guidelines on the quality of documentation. However, only a small minority of these 

researchers, including O’Brien (2006), Roturier (2006), and Doherty (2012), conduct a 

comprehensive investigation, based on a systematic, well-defined methodological approach, 

to generate evidence to substantiate their claims. Even those studies that do employ a robust 

methodology focus mainly on MTran, rather other attributes of global documentation quality, 

such as usability, readability and HTran. Therefore, this research adds to existing theoretical 

knowledge by building on the scope of previous experiments to provide a substantive body of 

evidence showing the impact that the application of GCDGs have on UA documentation.  
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Table 58: Assertions that Guidelines Improve Documentation Quality 
Researchers Assertion 

Mason and Rinsche 
(1995) 

Documentation written with translation in mind takes less effort to translate   

Shubert et al. (1995) Simplified English rules increase the readability of documentation 
Hayes, Maxwell and 
Schmandt (1996) 

Readers prefer documentation written using CL rules 

Bernth (1997) IBM EasyEnglish Analyzer enables the production of clearer and simpler 
English that is "easier to understand for native speakers as well as non-native 
speakers of English." 

Spyridakis et al. 
(1997) 

The application of CL rules improves the translatability of source language 
text 

Iverson and Kuehn 
(1998) 

The quality and consistency of the source language documentation directly 
impacts the quality of the target language versions of that documentation. 

McCord and Bernth 
(1998) 

The application of CL rules improves the translatability of source language 
text 

Reuther (1998) “Use of a Controlled Language (CL) in technical documentation leads to 
quality improvement with respect to readability, consistency and 
translatability.” 

Esselink (2000) Documentation written with translation in mind takes less effort to translate 
Bernth and Gdaniec 
(2001) 

The application of CL rules improves the translatability of source language 
text 

Haller and Schutz 
(2001) 

The quality of technical documentation in the original language has a strong 
influence on its readability, understandability and translatability 

Moller (2003) Users prefer texts controlled with Simplified English rules 
Torrejon and Rico 
(2003) 

The consistency of source content is improved by using standardised 
terminology and vocabulary 

Rico and Torrejon 
(2005) 

The use of controlled language in technical documentation also leads to 
improvements its readability and translatability 

O’Brien (2006) The use of controlled language in technical documentation leads to 
improvements its readability and translatability 

Roturier (2006) The application of CL rules improves the translatability of source language 
text 

Rychtyckyj (2006) The application of CL ensures that "the documentation and text that is 
produced by the technical writers is consistent and unambiguous.” It reduces 
“the complexity of the syntax and lexicon” and “simplifies the translation task 
both for human translators and machine translation systems.” 

Schwitter and 
Tilbrook (2006) 

CL "help to reduce (or even exclude) ambiguity and to cut down the 
complexity of full natural language." 

Cobbold and Pontes 
(2007) 

Documentation written with translation in mind takes less effort to translate 

Mitamura et al. (2007) The use of controlled language in technical documentation leads to 
improvements its readability and translatability 

Kohl (2008a, 2008b) CL rules improve consistency, readability and translatability of source content 
Braster (2009) Poor quality source material is also likely to result in localised versions 

containing errors due to issues in the original content 
Fiederer-O’Brien 
(2009) 

The application of CL rules improves the translatability of source language 
text 

Muegge (2009) Controlled language results in “improved usability” 
Pabst and Siegel 
(2009) 

Application of guidelines can reduce the cost of (machine) translation up to 
15% (Konica) 

Akis and Sisson 
(2010) 

“Clear, well-written source material is a pre-requisite to localisation success as 
inconsistent or ambiguous documentation is more difficult to translate.” 

Beaupre (2010) “The better the source content, the better the output” 
Doherty (2012)  “the use of CL input results in… slight insignificant increases for readability 

indices” 
Höfler (2012) CL makes it “easier for humans to read and interpret a text” and helps to 

“facilitate translation (manually or by machine) into other languages” 
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In terms of industry, several enterprises have also reported documentation quality 

improvements as a result of the implementation of guidelines and CL rules, including Ford in 

1990 (Roturier 2006, Rychtyckyj 2006), Perkins Engines in 1993 (Pym 1993), Caterpillar in 

1996 (Hayes et al. 1996, Kamprath et al. 1998, Roturier 2006), Siemens in 1996 (Schachtl 

1996, Roturier 2006), IBM in 1997 (Bernth 1997), Xerox in 1999 (Adams et al. 1999, 

Roturier 2006), Diebold Inc. in 2000 (Moore 2000, Roturier 2006), General Motors in 2001 

(Godden 2002), Ford in 2006 (Rychtyckyj 2006, Roturier 2006),  Symantec in 2006 (Kohl 

2008a), Microsoft in 2007 (Aikawa 2007), SAS Institute in 2008 (Kohl 2008a), Konica 

Minolta in 2008 (Pabst and Siegel 2009) and Sun Microsystems in 2010. However, although 

several of these enterprises develop well-known style guides (Microsoft and Boeing), CLs 

(Nortel and Smart Communications), and language checking applications (Ford’s Standard 

Language SLang Checker and IBM’s EasyEnglish Analyzer), I found it difficult to locate 

studies published in the public domain, documenting how these companies implement 

guidelines, and the impact that this implementation had on documentation quality.  

 

Those studies that I did find were either weak on methodology (using a small data set, few 

participants, informal evaluation techniques, or questionable objectivity) or only examined the 

impact of the guidelines in terms of how well the rewritten documentation was processed with 

a particular MT system. Symantec’s internal testing, for example, focused on MTran for the 

SYSTRAN MT system in 2006 (Roturier 2006, Kohl 2008a), and Microsoft’s internal testing 

focused only on MTran for the MSR-MT system in 2007 (Aikawa 2007). Although it is 

possible that detailed studies involving appropriate data sets, participants, and research 

methods have been conducted in-house and simply not published in the public domain, 

unfortunately such reports were not accessible at the time of this research. Therefore, the 

assertions of those enterprises who claim to have improved the quality of their documentation 

via the application of guidelines do not have any substantial set of publicly available evidence 

to support them. One of the implications of this research for the global content development 

industry, therefore, is providing evidence that shows the effort involved in implementing 

guidelines, as well as the impact that this implementation can have on the usability, 

readability and translatability of online UA documentation.  

 

A second important implication for industry practitioners is the potential of a system such as 

the LKR. This concept behind this system not only advocates addressing the quality of global 

content at source, but also initiates the idea of reusing metadata throughout the entire lifecycle 
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of multilingual content production. In terms of the global content development value chain, 

this approach encourages practitioners to consider upstream (such as content design and 

development) and downstream (such as translation and localisation testing) activities as part 

of the overall process, instead of distinct and unrelated tasks. I formalised the concept of the 

LKR in a series of journal publications, conference talks and poster presentations.During 

these activities I encountered several high-ranking practitioners in global content development 

enterprises such as IBM, who acknowledged the potential of the LKR95 (see section 6.2.3, A 

New Method of GCDG Implementation).  

 

The LKR system is currently still in development and has been showcased by the LT-Web 

Project At present, the LKR forms a component of the Rosetta Foundation’s Translation 

Commons (Trommons), as well as the SOLAS platforms for translation communities and 

volunteers (Aouad et al. 2011). New systems such as Merrill’s Language Assessment 

Technology have emerged in recent years, which suggests that global enterprises are 

answering the call to address quality at source. 

 

 

 

 

 

 
 
 

                                                           
95 A video presentation of the LKR that I created for CNGL is available on the YouTube video sharing website: 

https://www.youtube.com/watch?v=HwN3K1_f1dA.   
 

https://www.youtube.com/watch?v=HwN3K1_f1dA
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7.4 Research Limitations  
 

 
Like any other research project, this study was constrained by limited time and financial 

resources. In particular, the financial constraints made it impossible to: 

 Purchase expensive controlled language technologies to test in the feasibility study (by 

necessity, free trial or demo versions of these technologies had to be assessed) 

 Financially compensate the participants who volunteered for the surveys and 

experiments in this study 

 

Time restrictions also meant that there was only a limited period available to: 

 Collect survey responses from professional authors 

 Procure, prepare and rewrite a set of user assistance material for testing  

 Develop a research demonstrator component to apply the guidelines    

 Recruit participants for the controlled experiments, human translatability estimation 

and translatability inference methods  

 

Limitations of the online survey, for example, included: 

 A nonprobabilistic convenience sampling design that resulted in an incidental sample 

(which made it impossible to accurately calculate standard error, confidence intervals 

or representative sample sizes).   

 A sampling frame restricted to three groups: members of the Institute for Scientific 

and Technical Communicators (ISTC), members of the Writing for Translation 

LinkedIn group, and technical writers affiliated with the University of Limerick and 

the Localisation Research Centre (LRC).  

 Responses from 24 respondents from this sampling frame, which meant that it was 

impossible to generalise and make inferences about the larger population of 

professional global authors.  

 

The feasibility study was also somewhat restricted, in that some of three of the language 

checking applications were unavailable in the public domain (IBM EasyEnglish Analyzer™, 

SunProof and CLAT™), and a further three were too expensive to purchase (Acrocheck™, 

HyperSTE™ and MAXit Checker™). Furthermore, the limited time available to manually 
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apply the GCDGs in this study restricted the quantity of text that it was possible to edit during 

the content rewrite. This restriction, for example, necessitated that a portion of content was 

extracted from the online help systems inspected in this study, rather than attempting to 

rewrite the entire help systems in the available timeframe. 

 

The limitations associated with the controlled experiments were as follows:  

 

 Each set of experiments tested a group of 10 different participants. Some usability 

researchers state that testing with 10 users is sufficient, Depending on which research  

 

 Although the usability experiments considered the needs of non-native English 

speakers (by ensuring 50% of the participants in the control group and the 

experimental group were non-native speakers of English), it was beyond the scope of 

this research to test the usability of documentation for additional subgroups, such as 

individuals with disabilities. 

 
 It is possible that the satisfaction ratings assigned by participants were not based 

solely on the usability of the UA documentation. Expert users, for example, may 

become frustrated with lengthy explanations of basic concepts and express 

dissatisfaction with overly-simplistic documentation, even if it helped them to 

complete a given task (Andrisani et al. 2001, Tsuji and Yoshikazu 2001, Pfemmer 

2004). A negative experience using one of the software applications (or poor task 

performance) during the usability testing might also result in participants assigning a 

low satisfaction rating, even if the software documentation was of a high standard of 

quality.   

 
 The potential threat to validity by inferring the documentation usability based on how 

successful participants are in attempting tasks after reading that documentation 

 

 

Despite supplementing the readability scores by collecting two other sets of readability-

related data in this study (reading times and reader satisfaction), the readability evaluation 

was limited in the following ways: 

 



288 
 

 The limitations of readability scores as indicators of general document quality, or even 

of readability itself, are discussed in section 6.2.5, Developing Improved Quality 

Metrics for Readability and HTran.  

 

 Reading times and reader speed may also be a limited indicator of quality, and only 

reflect the preference of some software users to skim through UA documentation 

rather than read through it carefully. This was evident when analysing the results of 

the controlled experiments, where several participants clearly just gave a brief glance 

through the UA material before attempting the task (see section, 6.1.5.2 Impact of 

GCDGs on Reading Times).   

 

 Reader satisfaction ratings may not necessarily indicate the documentation readability. 

A negative experience using one of the software applications (or poor task 

performance) during the usability testing might also result in participants assigning a 

low satisfaction rating, even if the software documentation was highly readable in 

terms of comprehension, reading speed and reader interest.   

 
 It was beyond the scope of this research to test the readability of documentation for 

additional subgroups, such as individuals with disabilities. 

 

 

Due to the lack of a standardised approach to HTran evaluation, I devised the final research 

method, translatability triangulation, specifically for this study. Rather than employing any 

recognised empirical research method, this approach consists of triangulating three techniques 

adapted from existing MTran evaluation methods. The limitations of each component of the 

translatability triangulation are as follows:    

 

 STA: Due to the lack of existing HTran research, it was only possible to extrapolate 

10 NHTIs from John Kohl’s Syntactic Cues Strategy (Kohl 1999). In addition, STA 

evaluates the HTran of a text independently of human translators. The STA 

component of the triangulation, for example, was adapted from an MTran evaluation 

technique used in previous experiments such as Underwood and Jongejan (2001), 

Bernth and Gdaniec (2001) and Gdaniec (1994), as well the Kohl (1999) study. HTE 

was based on an MTran evaluation technique used in the Akis et al. (2003) 
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experiment, while the TIN technique is an adaptation of the experiments conducted by 

researchers such as Fiederer-O’Brien (2009), Kohl (2008), and Roturier (2006). 

 

 HTE:  On of the main limitations of HTE is that the results are entirely dependent on 

the subjective judgement of the professional translators participating. In addition, the 

time and resources available for this research meant that only one language pair 

(English-to-Spanish) could be examined. Therefore, the HTE results are dependent on 

the subjective judgement of the professional translators involved, and it is possible 

that recruiting a different group of participants could yield different results. Another 

factor to consider when analysing the results is that participants only rated HTran for 

the English-to-Spanish pair in which they work, and that ratings obtained from 

additional participants for a different language pair such as English-to-Russian could 

be entirely different. 

 
 TIN: TIN infers, from the quality of a translated piece of text, how translatable the 

original source language version was. However, it is possible that the quality of the 

target language version impacted by the proficiency of the human translator who 

translated the material, more so than the HTran of the source text. However, the 

human element involved in the translation and review components of the TIN mean 

that there could be alternative explanations for the higher quality ratings assigned to 

the rewritten UA. Although I attempted to recruit translators of similar background 

and experience to translate the extracts taken from the original UA and the rewritten 

version, it is possible that the translators who translated the rewritten UA were more 

proficient that those who translated the original version. In this case, the “better” 

translation would have been due to the capabilities of the more skilled translators who 

translated the rewritten UA, rather than the text necessarily being more translatable. 

 
 

The next section discusses the recommendations derived from this study, and points to future 

work in the research area.  
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7.5 Recommendations and Future Work 
 

 

Over the course of this research, I encountered a number of areas that were not possible to 

investigate due to the practical restrictions such as time and resources. Based on the areas that 

proved beyond the scope of this study, I offer the following recommendations for future work 

in this research area:  

 

 Develop and test new guidelines: In this study, I compiled existing guidelines to test 

their impact on quality but did not create any new guidelines. It would be interesting 

to investigate if new guidelines could be developed that might be suitable for inclusion 

in updated style guides and CLs.  

 

 Examine the relationship between HTran and MTran guidelines: It is entirely possible 

that several of the guidelines developed and compiled to address MTran might also 

improve HTran, but this has not been empirically proven to date. 

 
 Create a compilation of cultural guidelines: It was beyond to scope of this study to 

specifically investigate or compile those guidelines that aim to render a source text as 

culturally-neutral. An interesting theme for future work might be to explore these type 

of guideline and consider whether it is actually possible to remove all cultural nuances 

from a text.    

 
 Assess the cognitive toll that guidelines have on the authors that are implementing 

them: Although I acknowledge in this study that some authors dislike the imposition 

of guidelines on their writing style, it would beyond the scope of the study to 

investigate this is detail. It would be interesting to investigate how many authors feel 

distressed by being forced to implement guidelines in content development projects, 

and whether it makes a difference if the guidelines are implemented during or after 

content creation to the cognitive toll that they take on the author.   

 

 Continue to develop and test next generation authoring and localisation technologies 

to overcome shortcomings in existing ones: Gladkoff (2010) believes that the 

language industry needs to develop tools and metrics to be able to measure linguistic 
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quality in a consistent and robust fashion. He suggests that linguistic QA tools should 

be multilingual, scalable, objective and accountable, on demand, well managed, 

automated, online and customisable. The tool developed for the Underwood and 

Jongejan (2001) translatability experiment, for example, searched text for weighted 

translatability indicators, generating a numerical score for an entire document based 

on the mean TIs generated for each sentence. The development of the LKR in this 

study also provides a unique functionality, in using XLIFF as a mechanism for adding, 

storing and reusing metadata throughout the global content development process. It is 

important that future work continues to provide potential solutions to real-world 

problems, as these ideas may eventually surface in industry if software vendors feel 

that they are worthy of research, development and release to market.  

 
 Perform quality evaluation with additional users: It was beyond the scope of this 

research to further subgroups of participants such as individuals with disabilities or 

learning difficulties. Follow-up studies could examine the quality of global 

documentation specifically for the specialised needs of different users. 

 
 Create a better readability index to denote readability: Readability scores denote the 

readability of a text via an analysis of the linguistic composition of the text. This is a 

limited way to represent the quality of readability as it ignores the reader completely; 

as we seen in this study, even though the readability scores suggest a decrease in 

readability the improved reading times and reader satisfaction ratings suggest 

otherwise. This suggests a better index than an existing readability score is required to 

denote readability. In the world of usability, we have seen that there is at least one 

proposed index for evaluating usability that incorporates user metrics (the single 

usability metric (SUM)); perhaps such an index be developed for readability.  

 

 Create a HTran index: Another area worthy of consideration for future studies could 

be to develop a more robust version of STA involving a wider range of NHTIs, a 

weighting system to assign varying levels of importance to different NHTIs, and a 

formula from which a HTran index could be derived.  

 
 Explore the potential cost savings achievable by implementing guidelines: This study 

examines the relationship between the implementation of guidelines and the impact on 
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the quality of global documentation. An interesting follow-up study might be to 

examine the return on investment possible from implementing guidelines during the 

development of global documentation, in terms of the relationship between the cost of 

implementing the guidelines and the savings possible in the associated production and 

testing processes (as well as the impact on total international revenues and profits).  

 

 

The next section offers several final remarks to conclude this research project.  
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7.6 Concluding Remarks 

 

 

To the best of this researcher’s knowledge: 

 

 This is the only academic empirical research that simultaneously investigates the 

impact of guidelines on the three global quality attributes of usability, readability and 

HTran  

 

 The LKR is the only system at present which uses XLIFF as a means of adding, 

storing and reusing metadata through the global content development process, from 

content development through to translation and localisation 

 

 

This research does not infer a causal relationship between the application and an improvement 

in documentation quality. However, this study has shown that in a controlled scenario, it is 

possible to improve certain quality attributes of UA documentation via the application of 

GCDGs. As this research has only covered a fraction of issues associated with optimising the 

quality of global content, I recommend that researchers take on the challenge of delving 

deeper into issues such as implementation of alternative quality improvement techniques, 

cost-benefit analysis and so on, in future research.  
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Appendix 1. Online Questionnaire  

 

Section 1: About This Survey 
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Section 2: Disclaimer Page 

 

 
 

Section 3: Professional Profile 
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Section 4: Lexicology Guidelines 
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Section 5: Orthography Guidelines 
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Section 6: Writing Conventions & Morphology Guidelines 

 

 

 
 

 

 
 

 



341 
 
 

Section 7: Syntax Guidelines 
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Section 8: Text Structure Guidelines 
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Section 9: Text Presentation Guidelines 
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Appendix 2. Third-Party Language Checking Applications  

 

A total of 18 third-party language checking applications were identified via literature review, 

and were reviewed against these requirements in the feasibility study simulations: 

 Acrocheck™ (by Acrolinx) 

 Cognitas Language Checker™ (by Cognitas) 

 CLAT™ (Controlled Language Authoring Technology) (by the University of 

Saarbrucken) 

 Congree Personal Edition™ (by Congree) 

 CorrectEnglish™ Web (by Correct English) 

 crossAuthor™ (by Across) 

 Editor™ (by Serenity Software) 

 HyperSTE™ (by Tedopres International) 

 IBM EasyEnglish Analyzer™ (by IBM) 

 LingDoc™ Clarity (by Palstar) 

 MAXit Checker™ (by Smart Communications) 

 PerfectIt™ (by Intelligent Editing) 

 RightWriter™ (by Elite Minds) 

 SDL AuthorAssistant™ (by SDL) 

 Simplus™ (by Lingua Technologies) 

 StyleWriter™ (by Editor Software) 

 SunProof (by Sun Microsystems) 

 WhiteSmoke™ (by WhiteSmoke) 
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Appendix 3. Extract from the Original Online UA Document 1 (Wordfast™) 
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Appendix 4. Extract from the Original Online UA Document 2 (CATALYST™a) 
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Appendix 5. Extract from the Original Online UA Document 3 (CATALYST™b) 
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Appendix 6. Extract from the Original Online UA Document 4 (QA Distiller™) 
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Appendix 7. Microsoft Word™ functions to check for Guideline Transgressions 

 
 

Guideline 
Ranking 

Guideline Directive Method 

 Using the Microsoft Word™ spell checker function  
3 Ensure that all words are spelt correctly Run the spell checker 
14 Eliminate variant spellings Run the spell checker 
 Using the Microsoft Word™ grammar checker 

function 
 

14 Always capitalize the first word of a new sentence 
following any end punctuation 

Configure and run the 
grammar checker 

67 Capitalize the first word in each step Configure and run the 
grammar checker 

 Using the Microsoft Word™ style checker function  
14 Eliminate wordy phrases Configure and run the 

style checker 
44 Use short, simple verb phrases Configure and run the 

style checker 
67 Use the active voice Configure and run the 

style checker 
 Using the Microsoft Word™ find function  

14 Don’t use an ampersand in place of the word and  Search for & 
20 Avoid ellipsis and pronominal reference  Search for ... 
33 Avoid progressive tense  Search for ing 
39 Don’t use quotation marks for technical terms  Search for “ 
53 Make sure readers can understand what parentheses are 

intended to indicate 
Search for ( 

56 Don’t use (s) to form plural nouns  Search for (s)   
67 Insert a zero before the decimal point for decimal 

fractions less than one 
Search for . 

82 Do not use a hyphen in key combinations; use a plus sign 
instead, as in ALT+O 

Search for - 

82 Do not use parenthetical statements  Search for ( 
82 Avoid would (modal verbs)  Search for would 
90 Don’t use an equal sign in place of text  Search for = 
90 Avoid using ambiguous constructs (e.g. 'like,' 'or' and the 

'slash')  
Search for like, or 

and /  
90 Use that in relative clauses Search for that   
90 Use to with indirect objects Search for to 

105 Whenever possible, put parenthetical information in a 
separate sentence 

Search for ( 

121 Don’t use quotation marks to represent inches or feet  Search for “ 
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Appendix 8. Controlled Experiment Instruction Sheet 
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Appendix 9. Controlled Usability Experiment Performance Checklist 
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Appendix 10. Task Sheet for Controlled Experiment Task 1 
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Appendix 11. Task Sheet for Controlled Experiment Task 2 
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Appendix 12. Task Sheet for Controlled Experiment Task 3 
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Appendix 13. Task Sheet for Controlled Experiment Task 4 
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Appendix 14. Controlled Experiment Post-Task Questionnaires 
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Appendix 15. Lexicology Guidelines in the Subgroup 

 
 

Vocabulary and Terminology Guidelines 

Category Guideline Source Addresses 
Vocabulary Use familiar words 5 Us 
 Avoid using words for something other than their literal 

meaning 
4 Con, Tran 

 Avoid surprising or humorous word choices, slang, and 
sarcasm 

4 Com, Trans 

 Eliminate unusual non-technical words  3, 4 Com, Con, 
Tran 

 Eliminate obscure foreign words  3 Com, Tran 
 Be logical, literal, and precise in your use of language 3, 4 Com, Con, 

Tran 
 Eliminate wordy phrases 3 Com, Tran 
 Eliminate repeated words and phrases 3 Com, Tran 
 Use a pre-approved vocabulary 1, 2, 7 Con, Read, 

Tran 
Terminology Use users’ terminology 5 Us 
 Once you choose the words to describe something, continue 

to use the same words (particularly Technical Names) 
1, 4 Con, Tran 

 Eliminate internal terms  3 Com, Tran 
 Eliminate incorrect technical terms  3 Com, Tran 
 Eliminate obsolete terms  3 Com, Tran 
 Eliminate terms from other varieties of English  3 Com, Tran 
 Eliminate clipped terms  3 Com, Tran 
 Avoid jargon 4, 5 Con, Tran, 

Us 
 Avoid discussion of technologies and standards that are not 

used worldwide 
4 Con, Tran 

 On first mention, always precede the name of a product 
with the company name  

4 Con, Tran 

 If you are listing multiple versions of the same product, 
precede only the name of the first one with the company 
name 

4 Con, Tran 

 When listing different versions of a product, list the most 
recent version first 

4 Con, Tran 

 If you are listing different products, precede each with the 
company name 

4 Con, Tran 

 Avoid culturally sensitive terms 4 Con, Tran 
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Miscellaneous Lexicology Guidelines 

Category Guideline Source Addresses 
Abbreviations 
and Acronyms 

Define acronyms and abbreviations 5 Us 

 Use abbreviations sparingly 4, 5 Con, Tran, Us 
 Eliminate unnecessary Latin abbreviations 3 Com, Tran 
 Eliminate (other) non-technical abbreviations  3 Com, Tran 
 Eliminate certain contractions  3, 4 Com, Con, Tran 
 Do not use abbreviations or acronyms in titles unless 

you are sure that your intended audience will 
recognise them. 

4 Con, Tran 

 Form the plural of an abbreviation or acronym by 
adding an s with no apostrophe. 

4 Con, Tran 

Idioms and 
Colloquialisms  

Eliminate idioms  3, 4 Com, Con, Tran 

 Eliminate colloquialisms  3 Com, Tran 
Metaphors Eliminate metaphors  3 Com, Tran 
Prefixes and 
Suffixes 

Don’t add verb suffixes or prefixes to nouns, 
acronyms, initialisms, or conjunctions  

3 Com, Tran 

 Do not use a prefix to affect an entire phrase 4 Con, Tran 
Synonyms Eliminate unnecessary synonyms 3 Com, Tran 
Trademarks Eliminate trademark violations  3 Com, Tran 
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Appendix 16. Orthography and Writing Conventions Guidelines in the Subgroup  

 

 
Spelling and Capitalisation Guidelines 

Category Guideline Source Addresses 
Spelling  Ensure that all words are spelt correctly 2 Read 
 Eliminate variant spellings  1, 3 Com, Tran 
Capitalisation Always capitalise the first word of a new sentence 

following any end punctuation. 
4 Con, Trans 

 Use mixed-case for prose text 3, 5 Com, Tran, 
Us 

 Capitalise proper nouns 3 Com, Tran 
 Don’t capitalise common nouns 3 Com, Tran 
 Do not capitalise the spelled-out form of an acronym unless 

the spelled-out form is a proper noun 
4 Con, Tran 

 Capitalise user-interface labels as they are capitalised in the 
interface 

3, 4 Com, Con, 
Tran 

 Never use all uppercase for emphasis 4 Con, Tran 
 Use sentence-style capitalisation for bulleted lists 7 Con, Tran 
 Capitalise only the first word of each column heading 4 Con, Tran 
 Eliminate orthographic variants 3 Com, Tran 
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Punctuation Guidelines 

Guideline Source Addresses 
Use colons sparingly 4 Con, Tran 
Use a colon at the end of a sentence or phrase that introduces a list 4 Con, Tran 
Do not use semicolons 1, 3, 6 Com, Tran 
Use commas to prevent misreading  3 Com, Tran 
Use commas to separate main clauses  3 Com, Tran 
If you start an instruction with a descriptive statement (dependent phrase or 
clause), you must separate that statement from the rest of the instruction 
with a comma. 

1, 4 Con, Tran 

Use the serial comma 7, 4 Con, Tran 
Do not join independent clauses with a comma unless you include a 
conjunction 

4 Con, Tran 

Do not use a comma between the verbs in a compound predicate 4 Con, Tran 
To specify a key sequence, use commas and spaces to indicate the sequence 
in which the keys must be pressed 

4 Con, Tran 

Consider hyphenating noun phrases  3, 4 Com, Con, 
Tran 

Use hyphens consistently in the noun and adjective forms of multi-word 
verbs 

3 Com, Tran 

Use a hyphen in a unit 7 Con, Tran 
Do not put a hyphen between an adverb ending in ly and the verb or 
adjective it modifies 

4 Con, Tran 

Do not use a hyphen in key combinations; use a plus sign instead, as in 
“ALT+O” 

4 Con, Tran 

Do not use slashes 3, 4, 7 Com, Con, 
Tran 

Use a, b, or both (instead of and/or) 3 Com, Tran 
Use any of the following or one or more of the following (instead of and/or) 3 Com, Tran 
Use only or or only and (instead of and/or) 3 Com, Tran 
Don’t use quotation marks to represent inches or feet 3 Com, Tran 
Don’t use quotation marks for metaphors 3 Com, Tran 
Don’t use quotation marks for technical terms  3 Com, Tran 
Do not use parenthetical statements 3, 6, 7 Com, Con, 

Tran 
Use parentheses to make cross references to illustrations and/or text, quote 
letters or numbers… 

1 Tran 

Whenever possible, put parenthetical information in a separate sentence 3 Com, Tran 
Make sure readers can understand what parentheses are intended to indicate  3 Com, Tran 
Don’t use (s) to form plural nouns  3 Com, Tran 
Avoid ellipsis and pronominal reference 2 Read 
If a command name or dialog box option ends with a colon or ellipsis, do 
not include this punctuation 

4 Con, Tran 

Don’t use an ampersand in place of the word and 3, 4 Com, Con, 
Tran 

Don’t use an equal sign in place of text 3 Com, Tran 
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Writing Conventions Guidelines 
Category Guideline Source Addresses 

Numbers Avoid starting a sentence with a numeral 4 Con, Tran 
 Spell out ordinal numbers in text 4 Con, Tran 
 Hyphenate compound numbers when they are spelled out 4 Con, Tran 
 Do not add ly, as in firstly and secondly 4 Con, Tran 
 Use numerals for 10 and above and spell out zero through 

nine, except if pre-defined situations 
4, 7 Con, Tran 

 Use an en dash, not a hyphen, to form negative numbers 4 Con, Tran 
 Form the plural of a number by adding an s with no 

apostrophe 
4 Con, Tran 

 Use number × number 7 Con, Tran 
 Insert a zero before the decimal point for decimal fractions 

less than one 
4 Con, Tran 

Measurements Repeat the unit of measure 4, 7 Con, Tran 
 Use numerals for all measurements, even if the number is 

less than 10, whether the unit of measure is spelled out or 
abbreviated 

4 Con, Tran 

Time Use numerals to indicate the time of day 4, 7 Con, Tran 
 Avoid A.M. and P.M. notation 4 Con, Tran 
 The names of time zones should be treated as proper nouns 4 Con, Tran 
 Avoid using Greenwich Mean Time or GMT alone 4 Con, Tran 
Dates Spell out the names of months. Use the format month dd, 

yyyy 
4 Con, Tran 

 Do not use ordinal numbers for dates 4 Con, Tran 
 When a date appears in the middle of a sentence, set off the 

year with commas 
4 Con, Tran 

 To indicate a month and year only, do not use commas 4 Con, Tran 
Phone 
Numbers 

Precede local phone numbers with country and city codes if 
your content will be published in more than one country or 
if you list phone numbers from more than one country.  

4 Con, Tran  

Web 
Addresses 

When you specify a Web address, it is not usually 
necessary to include http:// 

4 Con, Tran 

 To refer to an entire Web site, as opposed to the home page 
of the site, it is all right to drop the www. at the beginning 
of the site address 

4 Con, Tran 

 If you include www. in the site address, with or without the 
protocol name, the entire address is in lowercase 

4 Con, Tran 
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Appendix 17. Morphology Guidelines in the Subgroup  

 

 
Morphology Guidelines 

Category Guideline Source Addresses 
Compounding Use a hyphen to indicate the first part of a 

compound 
1, 4, 7 Con, Tran 

 Hyphenate compound numerals and 
fractions 

4 Con, Tran 

 Avoid suspended compound adjectives 4 Con, Tran 
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Appendix 18. Syntax Guidelines in the Subgroup 

 

 
Nouns, Articles and Pronouns Guidelines 

Category Guideline Source Addresses 
Nouns Use nouns as nouns, verbs as verbs, and so on  3, 4 Com, Con, 

Tran 
 Avoid the use of a sequence of four or more nouns in 

succession 
1, 4, 6 Con, Tran 

 Avoid noun and verb phrases 4 Con, Tran 
 Form the possessive case of a singular noun by adding 

an apostrophe and an s, even if the singular noun ends 
in s, x, or z.  

4 Con, Tran 

 Form the possessive of plural nouns that end in s by 
adding only an apostrophe  

4 Con, Tran 

 Use singular and plural nouns correctly 3 Com, Con, 
Tran 

Articles Do not omit articles 7 Con, Tran 
 When appropriate, use an article (the, e, an) or a 

demonstration adjective (this, these) before a noun. 
1 Tran 

 In a series of noun phrases, consider including an 
article in each noun phrase 

3 Com, Tran 

 Use the only with definite nouns  3 Com, Tran 
Pronouns Do not use standalone pronouns with an unclear 

reference 
3, 6 Com, Tran 

 Add a relative pronoun (to a relative clause), or rewrite 
the sentence to prevent any misunderstanding 

6, 7 Con, Tran 

 Avoid the use of personal pronouns, except “you” 4, 6, 7 Con, Tran 
 Don’t use which to refer to an entire clause 3 Com, Tran 
 Do not use 'this' or 'that' when a noun does not follow 

them 
3, 7 Com, Con, 

Tran 
 

 
Adjectives, Clauses and Modifiers Guidelines 

Category Guideline Source Addresses 
Adjectives Don’t use non-standard comparative and superlative 

adjectives 
3 Com, Tran 

 Revise adjectives that follow nouns 3 Com, Tran 
 Keep adjectives and adverbs close to the words they 

modify, and do not place them too close to other words they 
might modify instead  

4 Con, Tran 

Clauses Use a noun at the start of a subordinate clause 7 Con, Tran 
 Have a maximum of two clauses per sentence 2 Read 
 Use that in relative clauses  3 Com, Tran 
Modifiers Clarify what each relative clause is modifying 3 Com, Tran 
 Clarify ambiguous modification in conjoined noun phrases 3 Com, Tran 
 Clarify what each prepositional phrase is modifying 3 Com, Tran 
 Avoid joining more than two prepositional phrases 4 Con, Tran 
 Consider moving anything that modifies a verb to the 

beginning of the clause or sentence  
3, 4 Com, Con, 

Tran 
 Place only and not immediately before whatever they are 

modifying  
3 Com, Tran 
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Verbs Guidelines 

Category Guideline Source Addresses 
Regular Verbs  Keep the subject and verb close to each other 7 Con, Tran 
 Avoid ambiguous verb constructions 3 Com, Tran 
Complements  Use standard verb complements  3 Com, Tran 
 Use "that" with verbs that take noun clauses as 

complements 
3 Com, Tran 

 Use to with indirect objects 3 Com, Tran 
Phrasal Verbs Keep phrasal verbs together  3 Com, Tran 
 Use short, simple verb phrases 3 Com, Tran 
 Eliminate certain idiomatic phrasal verbs  3 Com, Tran 
 Don’t use transitive verbs intransitively, or vice versa 3, 4 Com, Con, 

Tran 
Auxiliary 
Verbs 

Avoid “would” (modal verbs) 7 Con, Tran 

 Use "could" only if the sentence contains a conditional 
clause that is introduced by "if." 

7 Con, Tran 

Adverbs Do not use more than two adverbs or adjectives in a series 7 Con, Tran 
Mood Avoid needless shifts between moods 4 Con, Tran 
Voice Use the active voice 1, 2, 3, 4, 

5, 7 
Com, Con, 
Read, Tran, 
Us 

 In an instruction, write the verb in the imperative 
(“commanding”) form 

1 Tran 

Tenses Avoid the use of the future tense 3, 4, 6 Com, Con, 
Tran 

 Avoid progressive tense 7 Con, Tran 
 Use the past participle only as an adjective 1, 3, 4 Com, Con, 

Tran 
 Do not use the past participle of a verb with a helping verb 

to make a complex verb 
1 Tran 

 

 
Gerunds, Conjunctions, Word Order and Negation Guidelines 

Category Guideline Source Addresses 
Gerunds Disambiguate -ing words 3, 7 Con, Tran 
 Punctuate -ING phrases correctly  3 Com, Tran 
 Hyphenate –ING words in compound modifiers  3 Com, Tran 
Conjunctions Avoid using ambiguous constructs (e.g. 'like,' 'or' and the 

'slash')  
2 Read 

 Clarify which parts of a sentence are being joined by and or 
or 

3 Com, Tran 

 Consider using both . . . and and either . . . or  3 Com, Tran 
 Consider using if . . . then  3 Com, Tran 
Word Order Use conventional word combinations and phrases  3 Com, Tran 
 Don’t use a telegraphic writing style  3 Com, Tran 
Negation Write instructions in the affirmative 3, 5, 7 Com, Con, 

Tran, Us 
 

 

 

 

 



376 
 

Paragraph and Sentence Structure Guidelines 

Category Guideline Source Addresses 
Paragraph 
Structure 

Limit the number of words and sentences 5 Us 

 The maximum length of a paragraph is six sentences. Do 
not use one-sentence paragraphs more than once in every 
10 paragraphs 

1 Tran 

 Have no more than one idea per paragraph 1, 2 Read, Tran 
 Make first sentences (of paragraphs) descriptive 1, 2, 5, 7 Con, Read, 

Tran, Us 
 Ensure that (only) necessary information is displayed 5 Us 
 Present new and complex information slowly 1 Tran 
Sentence 
Structure  

Sentences should not be longer than 25 words for 
descriptive text 

1, 2, 3, 4, 
6 

Com, Con, 
Read, Tran 

 Have variety in the length of sentences within a 25-word 
limit 

2 Read, Tran 

 Consider dividing shorter sentences (even if there are 
within this 25-word limit) 

3 Com, Tran 

 Keep procedural sentences as short as possible (20 words 
maximum) 

1 Tran 

 Do not omit words to make your sentences shorter 1, 3 Com, Tran 
 Avoid unusual sentence constructions 3 Com, Tran 
 Keep to once topic per sentence 1 Tran 
 Write more than one instruction per sentence only when 

more than one action is done at the same time 
1 Tran 

 Avoid interrupting sentences 3 Com, Tran 
 Limit your use of sentence fragments 4 Con, Tran 
 Limit your use of compound subjects and predicates 4 Con, Tran 
 Use connecting words to join consecutive sentences that 

contain related thoughts 
1 Tran 
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Instructions, Tasks, Steps, Notes, Tips, Cautions and Warnings Guidelines 
Category Guideline Source Addresses 

Instructions, 
Tasks and 
Steps 

Standardise task sequences 5 US 

 Avoid burying procedural information in narrative text; the 
procedure will be hard to find and follow 

4 Con, Tran 

 If one step has an alternative, that alternative should be a 
separate paragraph in the step 

4 Con, Tran 

 Capitalise the first word in each step 4 Con, Tran 
 Use a period after each step 4 Con, Tran 
 Set individual steps as separate numbered entries 4 Con, Tran 
 Do not use a period following the step number unless your 

document design requires it 
4 Con, Tran 

 Never number a single-step procedure as “1” 4 Con, Tran 
 In printed matter, try to keep all steps in a procedure on one 

page or left-right (verso-recto) page spread, and avoid 
continuing a procedure across a right-left (recto-verso) 
break 

4 Con, Tran 

Notes, Tips, 
Cautions and 
Warnings 

Write notes so that you give information, not commands 1 Tran 

 Use notes sparingly so that they remain effective in drawing 
the reader’s attention 

4 Con, Tran 

 A tip is not essential to the basic understanding of the text 
(use it as such). 

4 Con, Tran 

 A caution is a type of note that advises users that failure to 
take or avoid a specified action could result in loss of data 
(use as such) 

4 Con, Tran 

 A warning is a type of note that advises users that failure to 
take or avoid a specific action could result in physical harm 
to the user or the hardware (use as such) 

4 Con, Tran 

 Start a warning or a caution with a simple and clear 
command 

1 Tran 

 Identify your command correctly as a warning or caution 1 Tran 
 If necessary, add a brief explanation to a warning or a 

caution to give a clear idea of the possible risk 
1 Tran 
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Appendix 19. Text Structure Guidelines in the Subgroup  

 
Lists, Tables, Titles, Headings and Word Wrapping Guidelines 

Category Guideline Source Addresses 
Lists Display related items in lists 5 Us 
 Introduce each list 3, 5 Com, Tran, 

Us 
 Use appropriate list style 2, 5, 4 Con, Read, 

Tran, Us 
 Order elements to maximise user performance 5 Us 
 Start numbered items at one 5 Us 
 Capitalise first letter of first word in lists 5, 7 Con, Tran, 

Us 
Tables Place information that identifies the contents of a row in the 

leftmost column of the table 
4 Con, Tran 

 Do not leave a blank column entry 4 Con, Tran 
 Avoid breaking a table across pages, especially from a recto 

to a verso page 
4 Con, Tran 

 In printed content, try to limit tables with long entries to 
two or three columns 

4 Con, Tran 

Titles Provide descriptive page titles 4, 5 Con, Tran, 
Us 

 Use a gerund (-ing form) rather than an infinitive (to form) 
in titles of procedural topics, especially in print.  

4 Con, Tran 

Headings Use descriptive headings liberally 2, 5 Read, Us 
 Try to keep headings on one line 4 Con, Tran 
 Every heading (except procedure headings) should have 

text between it and the next heading  
4 Con, Tran 

 Avoid beginning a heading with an article 4 Con, Tran 
 Avoid beginning headings with “Using” or “Working with”  4 Con, Tran 
Word 
Wrapping 

Do not break a word if it leaves a single letter at the end of 
the line 

4 Con, Tran 

 Do not break a word if it leaves fewer than three letters at 
the beginning of the next line 

4 Con, Tran 

 Try to avoid breaking function names and parameters  4 Con, Tran 
 Avoid breaking URLs 4 Con, Tran 
 Do not end a page with the first part of a hyphenated word 4 Con, Tran 

 

 
Typography Guidelines 

Category Guideline Source Addresses 
Font Type Use familiar fonts 5 Us 
Point-Size Use at least a 12-point font on all web pages 5 Us 
Text Colour Use black text on plain, high-contrast backgrounds 5 Us 
Text Emphasis Highlight critical data 5 Us 
 Emphasize importance 5 Us 
 Use bold text sparingly 5 Us 
 Colour-coding and instructions (When using colour-coding 

on your Web site, be sure that the coding scheme can be 
quickly and easily understood) 

5 Us 

 Highlighting information (Do not use two (or more) 
different ways to highlight the same information) 

5 Us 

 Ensure visual consistency 5 Us 
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Appendix 20. Text Presentation Guidelines in the Subgroup 

 

 
Text Layout Guidelines  

Category Guideline Source Addresses 
Page Layout  Place important items at top centre 5 Us 
 Place important items consistently 5 Us 
 Group related elements 5 Us 
 Use a tabular layout (vertical layout) for complex texts 1 Tran 
Alignment Align items on a page 5 Us 
White/Blank 
Space 

Avoid cluttered displays 5 Us 

 Use moderate white space 5 Us 
 If your content is to be localised or might be localised in the 

future, allow space for text expansion 
4 Con, Tran 
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Appendix 21. Online Questionnaire Results (Information about Respondents) 

 

i. Country where respondents are based: 
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ii. Job titles of respondents: 
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iii. Years of work experience of respondents: 
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iv. Authoring tools used by respondents: 
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v. Other tools used by respondents: 
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vi. Authoring resources used by respondents: 
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vii. Content developed by respondents: 
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Appendix 22. Mean Ratings for the Lexicology Guidelines in the Subgroup 

 

 
Mean Ratings for Vocabulary Guidelines by Questionnaire Respondents 

Vocabulary Guidelines Mean Rating 
Use familiar words 4.13 
Avoid using words for something other than their literal meaning 4.46 
Avoid surprising or humorous word choices, slang, and sarcasm 4.63 
Eliminate unusual non-technical words  4.25 
Eliminate obscure foreign words  4.58 
Be logical, literal, and precise in your use of language 4.67 
Eliminate wordy phrases 4.54 
Eliminate repeated words and phrases 3.29 
Use a pre-approved vocabulary 4.21 

 

 

 
Mean Ratings for Terminology Guidelines by Questionnaire Respondents 

Terminology Guidelines Mean 
Rating 

Use users’ terminology 4.33 
Once you choose the words to describe something, continue to use the same words 
(particularly Technical Names). 4.96 
Eliminate internal terms  3.67 
Eliminate incorrect technical terms  4.46 
Eliminate obsolete terms  4.42 
Eliminate terms from other varieties of English  4.13 
Eliminate clipped terms  4.13 
Avoid jargon 4.25 
Avoid discussion of technologies and standards that are not used worldwide 3.46 
On first mention, always precede the name of a product with the company name  3.54 
If you are listing multiple versions of the same product, precede only the name of the 
first one with the company name 3.29 
When listing different versions of a product, list the most recent version first 3.21 
If you are listing different products, precede each with the company name 3.29 
Avoid culturally sensitive terms 4.08 
Eliminate trademark violations  4.21 
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Mean Ratings for Abbreviations and Acronyms by Questionnaire Respondents 

Abbreviations and Acronyms Guidelines Mean 
Rating 

Define acronyms and abbreviations 4.67 
Use abbreviations sparingly 3.71 
Eliminate unnecessary Latin abbreviations 3.96 
Eliminate (other) non-technical abbreviations  4.33 
Eliminate certain contractions  4.42 
Do not use abbreviations or acronyms in titles unless you are sure that your intended 
audience will recognise them. 4.46 
Form the plural of an abbreviation or acronym by adding an s with no apostrophe. 4.25 

 

 
Mean Ratings for Miscellaneous Lexicology Guidelines by Questionnaire Respondents 

Miscellaneous Lexicology Guidelines Mean 
Rating 

Eliminate idioms  4.58 
Eliminate colloquialisms  4.54 
Eliminate metaphors  4.58 
Don’t add verb suffixes or prefixes to nouns, acronyms, initialisms, or conjunctions  4.46 
Do not use a prefix to affect an entire phrase 4.08 
Eliminate unnecessary synonyms 4.29 
Eliminate trademark violations  4.21 
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Appendix 23. Mean Ratings for the Orthography and Writing Conventions 

Guidelines in the Subgroup 

 

 
Mean Ratings for Spelling and Capitalisation Guidelines by Questionnaire Respondents 

Spelling and Capitalisation Guidelines Mean Rating 
Ensure that all words are spelt correctly 4.67 
Eliminate variant spellings  4.54 
Always capitalise the first word of a new sentence following any end 
punctuation. 4.54 
Use mixed-case for prose text 3.63 
Capitalise proper nouns 4.21 
Don’t capitalise common nouns 4.21 
Do not capitalise the spelled-out form of an acronym unless the spelled-
out form is a proper noun 3.42 
Capitalise user-interface labels as they are capitalised in the interface 4.50 
Never use all uppercase for emphasis 4.38 
Use sentence-style capitalisation for bulleted lists 3.83 
Capitalise only the first word of each column heading 3.50 
Eliminate orthographic variants 4.58 

 

 
Mean Ratings for Colons, Semi-Colons and Commas Guidelines by Questionnaire Respondents 

Colons, Semi-Colons and Commas Guidelines Mean 
Rating 

Use colons sparingly 3.38 
Use a colon at the end of a sentence or phrase that introduces a list 4.25 
Do not use semicolons 2.96 
Use commas to prevent misreading  4.21 
Use commas to separate main clauses  4.38 
If you start an instruction with a descriptive statement (dependent phrase or clause), 
you must separate that statement from the rest of the instruction with a comma. 4.04 
Use the serial comma 3.58 
Do not join independent clauses with a comma unless you include a conjunction 3.17 
Do not use a comma between the verbs in a compound predicate 3.42 
To specify a key sequence, use commas and spaces to indicate the sequence in which 
the keys must be pressed 2.63 

 

 

 

 

 

 

 

 



390 
 

Mean Ratings for Hyphens and Slashes Guidelines by Questionnaire Respondents 

Hyphens and Slashes Guidelines Mean 
Rating 

Consider hyphenating noun phrases  3.54 
Use hyphens consistently in the noun and adjective forms of multi-word verbs 4.17 
Use a hyphen in a unit 4.04 
Do not put a hyphen between an adverb ending in ly and the verb or adjective it 
modifies 3.79 
Do not use a hyphen in key combinations; use a plus sign instead, as in “ALT+O” 4.17 
Do not use slashes 3.42 
Use a, b, or both (instead of and/or) 3.79 
Use any of the following or one or more of the following (instead of and/or) 3.92 
Use only or or only and (instead of and/or) 3.96 

 

 
Mean Ratings for Quotation Marks, Parenthesis, Ellipsis and Typographical Symbols Guidelines by 

Questionnaire Respondents 

Quotation Marks, Parenthesis, Ellipsis and Typographical Symbols Guidelines Mean 
Rating 

Don’t use quotation marks to represent inches or feet 4.00 
Don’t use quotation marks for metaphors 3.92 
Don’t use quotation marks for technical terms  4.38 
Do not use parenthetical statements 4.17 
Use parentheses to make cross references to illustrations and/or text, quote letters or 
numbers that identify items on an illustration or in text, mark text for which 
separation by commas is not sufficient, set off text that is not part of the main 
statement, but is important enough to be indicated, or indicate the correct breakdown 
level of procedural substeps. 3.46 
Whenever possible, put parenthetical information in a separate sentence 4.08 
Make sure readers can understand what parentheses are intended to indicate  4.29 
Don’t use (s) to form plural nouns  4.25 
Avoid ellipsis and pronominal reference 4.50 
If a command name or dialog box option ends with a colon or ellipsis, do not include 
this punctuation 3.46 
Don’t use an ampersand in place of the word and 4.54 
Don’t use an equal sign in place of text 4.13 
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Mean Ratings for Numbers, Measurements and Time Guidelines by Questionnaire Respondents 

Numbers, Measurements and Time Guidelines Mean 
Rating 

Avoid starting a sentence with a numeral 3.71 
Spell out ordinal numbers in text 2.88 
Hyphenate compound numbers when they are spelled out 3.67 
Do not add ly, as in firstly and secondly 3.75 
Use numerals for 10 and above and spell out zero through nine, except if pre-defined 
situations 3.38 
Use an en dash, not a hyphen, to form negative numbers 2.79 
Form the plural of a number by adding an s with no apostrophe 4.13 
Use number × number 3.79 
Insert a zero before the decimal point for decimal fractions less than one 4.21 
Repeat the unit of measure 4.21 
Use numerals for all measurements, even if the number is less than 10, whether the 
unit of measure is spelled out or abbreviated 4.25 
Use numerals to indicate the time of day 4.21 
Avoid A.M. and P.M. notation 3.33 
The names of time zones should be treated as proper nouns 4.33 
Avoid using Greenwich Mean Time or GMT alone 3.50 

 

 
Mean Ratings for Dates, Phone Numbers and Web Addresses Guidelines by Questionnaire Respondents 

Dates, Phone Numbers and Web Addresses Guidelines Mean 
Rating 

Spell out the names of months. Use the format month dd, yyyy.  3.00 
Do not use ordinal numbers for dates 3.21 
When a date appears in the middle of a sentence, set off the year with commas 3.17 
To indicate a month and year only, do not use commas 3.71 
Precede local phone numbers with country and city codes if your content will be 
published in more than one country or if you list phone numbers from more than one 
country.  4.50 
When you specify a Web address, it is not usually necessary to include http:// 3.38 
To refer to an entire Web site, as opposed to the home page of the site, it is all right 
to drop the www. at the beginning of the site address 2.13 
If you include www. in the site address, with or without the protocol name, the entire 
address is in lowercase 3.50 
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Appendix 24. Mean Ratings for the Morphology Guidelines in the Subgroup 

 
 

Mean Ratings for Morphology Guidelines by Questionnaire Respondents 

Morphology Guidelines Mean 
Rating 

Use a hyphen to indicate the first part of a compound 4.17 
Hyphenate compound numerals and fractions 3.75 
Avoid suspended compound adjectives 4.33 
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Appendix 25. Mean Ratings for the Syntax Guidelines in the Subgroup 

 

 
Mean Ratings for Nouns and Articles Guidelines by Questionnaire Respondents 

Nouns and Articles Guidelines Mean 
Rating 

Use nouns as nouns, verbs as verbs, and so on  4.33 
Avoid the use of a sequence of four or more nouns in succession 4.42 
Avoid noun and verb phrases 4.13 
Form the possessive case of a singular noun by adding an apostrophe and an s, even 
if the singular noun ends in s, x, or z.  3.04 
Form the possessive of plural nouns that end in s by adding only an apostrophe  4.21 
Use singular and plural nouns correctly 4.17 
Do not omit articles 4.17 
When appropriate, use an article (the, e, an) or a demonstration adjective (this, these) 
before a noun. 4.50 
In a series of noun phrases, consider including an article in each noun phrase 3.83 
Use the only with definite nouns  3.88 

 

 
Mean Ratings for Pronouns and Adjectives Guidelines by Questionnaire Respondents 

Pronouns and Adjectives Guidelines Mean 
Rating 

Do not use standalone pronouns with an unclear reference 4.25 
Add a relative pronoun (to a relative clause), or rewrite the sentence to prevent any 
misunderstanding 4.08 
Avoid the use of personal pronouns, except “you” 3.79 
Don’t use which to refer to an entire clause 3.67 
Do not use 'this' or 'that' when a noun does not follow them 3.96 
Don’t use non-standard comparative and superlative adjectives 4.33 
Revise adjectives that follow nouns 3.13 
Keep adjectives and adverbs close to the words they modify, and do not place them 
too close to other words they might modify instead  4.25 

 

 
Mean Ratings for Clauses and Modifiers Guidelines by Questionnaire Respondents 

Clauses and Modifiers Guidelines Mean 
Rating 

Use a noun at the start of a subordinate clause 3.88 
Have a maximum of two clauses per sentence 3.75 
Use that in relative clauses  4.13 
Clarify what each relative clause is modifying 3.67 
Clarify ambiguous modification in conjoined noun phrases 3.38 
Clarify what each prepositional phrase is modifying 3.83 
Avoid joining more than two prepositional phrases 4.08 
Consider moving anything that modifies a verb to the beginning of the clause or 
sentence  3.54 
Place only and not immediately before whatever they are modifying  3.67 
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Mean Ratings for Verbs and Adverbs Guidelines by Questionnaire Respondents 

Verbs and Adverbs Guidelines Mean 
Rating 

Keep the subject and verb close to each other 4.08 
Avoid ambiguous verb constructions 4.00 
Use standard verb complements  4.38 
Use "that" with verbs that take noun clauses as complements 4.17 
Use to with indirect objects 4.13 
Keep phrasal verbs together  4.21 
Use short, simple verb phrases 4.33 
Eliminate certain idiomatic phrasal verbs  4.33 
Don’t use transitive verbs intransitively, or vice versa 3.54 
Avoid “would” (modal verbs) 4.17 
Use "could" only if the sentence contains a conditional clause that is introduced by 
"if." 3.79 
Do not use more than two adverbs or adjectives in a series 3.96 

 

 
Mean Ratings for Verb Moods, Voices and Tenses Guidelines by Questionnaire Respondents 

Verb Moods, Voices and Tenses Guidelines Mean 
Rating 

Avoid needless shifts between moods 4.38 
Use the active voice 4.21 
In an instruction, write the verb in the imperative (“commanding”) form 4.63 
Avoid the use of the future tense 3.88 
Avoid progressive tense 4.42 
Use the past participle only as an adjective 4.04 
Do not use the past participle of a verb with a helping verb to make a complex verb 4.00 

 

 
Mean Ratings for Gerunds, Conjunctions and Word Order Guidelines by Questionnaire Respondents 

Gerunds, Conjunctions and Word Order Guidelines Mean 
Rating 

Disambiguate –ING words 3.88 
Punctuate -ING phrases correctly  3.92 
Hyphenate -ING words in compound modifiers  3.92 
Avoid using ambiguous constructs (e.g. “like,” “or” and the “slash”)  4.13 
Clarify which parts of a sentence are being joined by and or or 4.25 
Consider using both . . . and and either . . . or  3.67 
Consider using if . . . then  3.50 
Use conventional word combinations and phrases  4.04 
Don’t use a telegraphic writing style  4.25 
Write instructions in the affirmative 4.21 
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Appendix 26. Mean Ratings for the Text Structure Guidelines in the Subgroup 

 
 

Mean Ratings for Paragraph Structure Guidelines by Questionnaire Respondents 

Paragraph Structure Guidelines Mean 
Rating 

Limit the number of words and sentences 3.88 
The maximum length of a paragraph is six sentences. Do not use one-sentence 
paragraphs more than once in every 10 paragraphs 3.17 
Have no more than one idea per paragraph 3.88 
Make first sentences (of paragraphs) descriptive 3.42 
Ensure that (only) necessary information is displayed 3.92 
Present new and complex information slowly 3.88 

 

 
Mean Ratings for Sentence Structure Guidelines by Questionnaire Respondents 

Sentence Structure Guidelines Mean 
Rating 

Sentences should not be longer than 25 words for descriptive text 3.54 
Have variety in the length of sentences within a 25-word limit 3.46 
Consider dividing shorter sentences (even if there are within this 25-word limit) 3.58 
Keep procedural sentences as short as possible (20 words maximum) 3.83 
Do not omit words to make your sentences shorter 4.46 
Avoid unusual sentence constructions 4.50 
Keep to once topic per sentence 4.13 
Write more than one instruction per sentence only when more than one action is done 
at the same time 4.00 
Avoid interrupting sentences 3.96 
Limit your use of sentence fragments 3.88 
Limit your use of compound subjects and predicates 3.79 
Use connecting words to join consecutive sentences that contain related thoughts 3.83 

 

 
Mean Ratings for Instructions, Tasks and Steps Guidelines by Questionnaire Respondents 

Instructions, Tasks and Steps Guidelines Mean 
Rating 

Standardise task sequences 4.25 
Avoid burying procedural information in narrative text; the procedure will be hard to 
find and follow 4.63 
If one step has an alternative, that alternative should be a separate paragraph in the 
step 3.75 
Capitalise the first word in each step 4.21 
Use a period after each step 3.83 
Set individual steps as separate numbered entries 3.92 
Do not use a period following the step number unless your document design requires 
it 2.92 
Never number a single-step procedure as “1” 3.75 
In printed matter, try to keep all steps in a procedure on one page or left-right (verso-
recto) page spread, and avoid continuing a procedure across a right-left (recto-verso) 
break 3.33 
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Mean Ratings for Notes, Tips, Warnings and Cautions Guidelines by Questionnaire Respondents 

Notes, Tips, Cautions and Warnings Guidelines Mean 
Rating 

Write notes so that you give information, not commands 3.75 
Use notes sparingly so that they remain effective in drawing the reader’s attention 4.42 
A tip is not essential to the basic understanding of the text (use it as such). 4.00 
A caution is a type of note that advises users that failure to take or avoid a specified 
action could result in loss of data (use as such) 4.33 
A warning is a type of note that advises users that failure to take or avoid a specific 
action could result in physical harm to the user or the hardware (use as such) 4.21 
Start a warning or a caution with a simple and clear command 4.50 
Identify your command correctly as a warning or caution 4.75 
If necessary, add a brief explanation to a warning or a caution to give a clear idea of 
the possible risk 4.50 

 

 
Mean Ratings for Lists and Tables Guidelines by Questionnaire Respondents 

Lists and Tables Guidelines Mean 
Rating 

Display related items in lists 4.13 
Introduce each list 4.13 
Use appropriate list style 3.83 
Order elements to maximise user performance 4.00 
Start numbered items at one 4.63 
Capitalise first letter of first word in lists 3.92 
Place information that identifies the contents of a row in the leftmost column of the 
table 4.08 
Do not leave a blank column entry 3.33 
Avoid breaking a table across pages, especially from a recto to a verso page 3.29 
In printed content, try to limit tables with long entries to two or three columns 3.13 

 

 
Mean Ratings for Titles and Headings Guidelines by Questionnaire Respondents 

Titles and Headings Guidelines Mean 
Rating 

Provide descriptive page titles 4.13 
Use a gerund (-ing form) rather than an infinitive (to form) in titles of procedural 
topics, especially in print.  3.58 
Use descriptive headings liberally 3.67 
Try to keep headings on one line 4.00 
Every heading (except procedure headings) should have text between it and the next 
heading  3.54 
Avoid beginning a heading with an article 3.38 
Avoid beginning headings with “Using” or “Working with”  3.08 
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Mean Ratings for Word Wrapping Guidelines by Questionnaire Respondents 

Word Wrapping Guidelines Mean 
Rating 

Do not break a word if it leaves a single letter at the end of the line 3.83 
Do not break a word if it leaves fewer than three letters at the beginning of the next 
line 3.58 
Try to avoid breaking function names and parameters  4.13 
Avoid breaking URLs 4.04 
Do not end a page with the first part of a hyphenated word 3.96 
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Appendix 27. Mean Ratings for the Text Presentation Guidelines in the Subgroup 

 

 
Mean Ratings for Typography Guidelines by Questionnaire Respondents 

Typography Guidelines Mean 
Rating 

Use familiar fonts 3.63 
Use at least a 12-point font (e.g., typeface) on all web pages. 2.79 
Use black text on plain, high-contrast backgrounds 3.83 
Highlight critical data 4.04 
Emphasize importance 3.88 
Use bold text sparingly 4.13 
When using colour-coding on your Web site, be sure that the coding scheme can be 
quickly and easily understood 4.04 
Do not use two (or more) different ways to highlight the same information 4.54 
Ensure visual consistency 4.50 

 

 
Mean Ratings for Page Layout Guidelines by Questionnaire Respondents 

Page Layout Guidelines Mean 
Rating 

Place important items at top centre 2.88 
Place important items consistently 4.08 
Group related elements 4.42 
Use a tabular layout (vertical layout) for complex texts 3.63 
Align items on a page 4.04 
Avoid cluttered displays 4.21 
Use moderate white space 3.75 
If your content is to be localised or might be localised in the future, allow space for 
text expansion 4.29 
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Appendix 28. Guidelines included in the GCDGs Framework 

 

Rank Guideline Rating 

1 Once you choose the words to describe something, continue to use the same 
words (particularly Technical Names) 

4.96 

2 Identify your command correctly as a warning or caution 4.75 

3 Be logical, literal, and precise in your use of language 4.67 

4 Define acronyms and abbreviations  4.67 

5 Ensure that all words are spelt correctly  4.67 

6 Avoid burying procedural information in narrative text; the procedure will be 
hard to find and follow 

4.63 

7 Avoid surprising or humorous word choices, slang, and sarcasm 4.63 

8 In an instruction, write the verb in the imperative (“commanding”) form 4.63 

9 Start numbered items at one 4.63 

10 Eliminate idioms 4.58 

11 Eliminate metaphors 4.58 

12 Always capitalize the first word of a new sentence following any end 
punctuation 

4.58 

13 Don’t use an ampersand in place of the word and 4.58 

14 Eliminate obscure foreign words 4.54 

15 Eliminate orthographic variants 4.54 

16 Eliminate colloquialisms  4.54 

17 Eliminate variant spellings  4.54 

18 Eliminate wordy phrases 4.54 

19 Highlighting information (Do not use two (or more) different ways to highlight 
the same information) 

4.54 

20 Avoid ellipsis and pronominal reference 4.5 

21 Avoid unusual sentence constructions 4.5 

22 Capitalize user-interface labels as they are capitalized in the interface 4.5 

23 If necessary, add a brief explanation to a warning or a caution to give a clear 
idea of the possible risk  

4.5 

24 Ensure visual consistency  4.5 

25 Precede local phone numbers with country and city codes if your content will be 
published in more than one country or if you list phone numbers from more than 
one country 

4.5 

26 Start a warning or a caution with a simple and clear command 4.5 

27 When appropriate, use an article (the, e, an) or a demonstration adjective (this, 
these) before a noun 

4.5 

28 Avoid using words for something other than their literal meaning  4.46 

29 Do not use abbreviations or acronyms in titles unless you are sure that your 
intended audience will recognize them  

4.46 

30 Don’t add verb suffixes or prefixes to nouns, acronyms, initialisms, or 
conjunctions  

4.46 

31 Do not omit words to make your sentences shorter   4.46 
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32 Eliminate incorrect technical terms 4.46 

33 Avoid progressive tense 4.42 

34 Avoid the use of a sequence of four or more nouns in succession 4.42 

35 Eliminate certain contractions 4.42 

36 Eliminate obsolete terms 4.42 

37 Group related elements  4.42 

38 Use notes sparingly so that they remain effective in drawing the reader’s 
attention 

4.42 

39 Avoid needless shifts between moods 4.38 

40 Don’t use quotation marks for technical terms 4.38 

41 Never use all uppercase for emphasis  4.38 

42 Use commas to separate main clauses  4.38 

43 Use standard verb complements 4.38 

44 A caution is a type of note that advises users that failure to take or avoid a 
specified action could result in loss of data (use as such) 

4.33 

45 Avoid suspended compound adjectives 4.33 

46 Don’t use non-standard comparative and superlative adjectives  4.33 

47 Eliminate certain idiomatic phrasal verbs 4.33 

48 Eliminate (other) non-technical abbreviations 4.33 

49 The names of time zones should be treated as proper nouns 4.33 

50 Use nouns as nouns, verbs as verbs, and so on 4.33 

51 Use short, simple verb phrases 4.33 

52 Use users’ terminology 4.33 

53 Eliminate unnecessary synonyms  4.29 

54 If your content is to be localized or might be localized in the future, allow space 
for text expansion 

4.29 

55 Make sure readers can understand what parentheses are intended to indicate  4.29 

56 Avoid jargon  4.25 

57 Clarify which parts of a sentence are being joined by and or or 4.25 

58 Do not use standalone pronouns with an unclear reference 4.25 

59 Don’t use (s) to form plural nouns   4.25 

60 Don’t use a telegraphic writing style  4.25 

61 Eliminate unusual non-technical words 4.25 

62 Form the plural of an abbreviation or acronym by adding an s with no 
apostrophe 

4.25 

63 Keep adjectives and adverbs close to the words they modify, and do not place 
them too close to other words they might modify instead   

4.25 

64 Standardize task sequences 4.25 

65 Use a colon at the end of a sentence or phrase that introduces a list 4.25 

66 Use numerals for all measurements, even if the number is less than 10, whether 
the unit of measure is spelled out or abbreviated 

4.25 

67 A warning is a type of note that advises users that failure to take or avoid a 
specific action could result in physical harm to the user or the hardware (use as 
such)  

4.21 
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68 Avoid cluttered displays  4.21 

69 Capitalize proper nouns 4.21 

70 Capitalize the first word in each step 4.21 

71 Don’t capitalize common nouns 4.21 

72 Eliminate trademark violations 4.21 

73 Form the possessive of plural nouns that end in s by adding only an apostrophe 4.21 

74 Insert a zero before the decimal point for decimal fractions less than one 4.21 

75 Keep phrasal verbs together 4.21 

76 Repeat the unit of measure 4.21 

77 Use a pre-approved vocabulary 4.21 

78 Use commas to prevent misreading 4.21 

79 Use numerals to indicate the time of day 4.21 

80 Use the active voice   4.21 

81 Write instructions in the affirmative  4.21 

82 Avoid “would” (modal verbs) 4.17 

83 Do not omit articles 4.17 

84 Do not use a hyphen in key combinations; use a plus sign instead, as in 
“ALT+O” 

4.17 

85 Do not use parenthetical statements 4.17 

86 Use "that" with verbs that take noun clauses as complements 4.17 

87 Use a hyphen to indicate the first part of a compound 4.17 

88 Use hyphens consistently in the noun and adjective forms of multi-word verbs 4.17 

89 Use singular and plural nouns correctly 4.17 

90 Avoid noun and verb phrases 4.13 

91 Avoid using ambiguous constructs (e.g. 'like,' 'or' and the 'slash') 4.13 

92 Display related items in lists 4.13 

93 Don’t use an equal sign in place of text 4.13 

94 Eliminate clipped terms 4.13 

95 Eliminate terms from other varieties of English 4.13 

96 Form the plural of a number by adding an s with no apostrophe 4.13 

97 Introduce each list 4.13 

98 Keep to once topic per sentence 4.13 

99 Provide descriptive page titles 4.13 

100 Try to avoid breaking function names and parameters 4.13 

101 Use bold text sparingly 4.13 

102 Use familiar words 4.13 

103 Use that in relative clauses  4.13 

104 Use to with indirect objects  4.13 

105 Add a relative pronoun (to a relative clause), or rewrite the sentence to prevent 
any misunderstanding  

4.08 
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106 Avoid culturally sensitive terms 4.08 

107 Avoid joining more than two prepositional phrases  4.08 

108 Do not use a prefix to affect an entire phrase 4.08 

109 Keep the subject and verb close to each other  4.08 

110 Place important items consistently  4.08 

111 Place information that identifies the contents of a row in the leftmost column of 
the table 

4.08 

112 Whenever possible, put parenthetical information in a separate sentence 4.08 

113 If you start an instruction with a descriptive statement (dependent phrase or 
clause), you must separate that statement from the rest of the instruction with a 
comma  

4.04 

114 Align items on a page 4.04 

115 Avoid breaking URLs  4.04 

116 Color-coding and instructions (When using color-coding on your Web site, be 
sure that the coding scheme can be quickly and easily understood) 

4.04 

117 Highlight critical data 4.04 

118 Use a hyphen in a unit 4.04 

119 Use conventional word combinations and phrases 4.04 

120 Use the past participle only as an adjective 4.04 

121 A tip is not essential to the basic understanding of the text (use it as such) 4 

122 Avoid ambiguous verb constructions 4 

123 Do not use the past participle of a verb with a helping verb to make a complex 
verb 

4 

124 Don’t use quotation marks to represent inches or feet 4 

125 Order elements to maximize user performance 4 

126 Try to keep headings on one line 4 

127 Write more than one instruction per sentence only when more than one action is 
done at the same time 

4 
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Appendix 29. Usability Data for Original Online UA Document 1 (Wordfast™) 

 

 
Usability Data for Original Online UA Document 01 (Word fast™) 

 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 Mean 
UA Reading 
Time  

08:03 08:15 12:14 12:51 12:25 09:36 13:51 15:47 11:16 12:19 11.66mins 

Total Task 
Time 

20:46/ 
20.77 

28:29/ 
28.48 

30:00/ 
30.00 

29:19/ 
29.32 

30:00/ 
30.00 

29:44/ 
29.73 

30:00/ 
30.00 

30:00/ 
30.00  

30:00/ 
30.00 

27:52/ 
27.87 

28.62mins 

Number of 
Errors 

0 0 3 1 3 1 3 2 3 0 1.6 

Task Success No No No No No No No No No Yes 1Y/9N 
Overall 
Satisfaction 
Rating 

2 4 3 3 2 4 3 1 2 2 2.6 

Lexicology 
Satisfaction 
Rating 

5 4 3 3 2 3 4 3 4 4 3.5 

Orth/Morph 
Satisfaction 
Rating 

4 4 4 3 3 5 4 4 4 5 4.0 

Syntax 
Satisfaction 
Rating 

3 4 4 3 2 4 4 2 3 3 3.2 

Text Structure 
Satisfaction 
Rating 

4 4 4 3 3 3 4 4 4 3 3.6 

Presentation 
Satisfaction 
Rating 

5 2 3 3 3 5 3 3 3 3 3.3 

Readability 
Rating 

3 4 3 3 2 2 2 2 2 2 2.5 

Usability 
Rating 

2 3 3 3 2 2 2 2 2 3 2.4 
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Appendix 30. Usability Data for Rewritten Online UA Document 1 (Wordfast™) 

 
 

Usability Data for Rewritten Online UA Document 01 (Word fast™) 
 P11 P12 P13 P14 P15 P16 P17 P18 P19 P20 Mean 

UA Reading 
Time  

12:52 10:42 13:08 06:48 05:04 12:14 06:22 08:06 16:09 07:45 9.92mins 

Total Task 
Time 

24:49/ 
24.82 

29:55/ 
29.92 

30:00/ 
30.00 

21:53/
21.88 

13:45/ 
13.75 

26:49/ 
26.82 

19:56/ 
19.93 

23:05/ 
23.08 

29:07/ 
29.12 

21:51/ 
21.85 

24.12mins 

Number of 
Errors 

3 0 3 0 0 0 0 0 0 0 0.6 

Task Success No Yes No Yes Yes Yes Yes Yes Yes No 7Y/3N 
Overall 
Satisfaction 
Rating 

3 3 2 4 5 5 3 4 4 3 3.6 

Lexicology 
Satisfaction 
Rating 

4 4 4 3 4 5 2 4 3 2 3.5 

Orth/Morph 
Satisfaction 
Rating 

5 4 4 4 4 5 4 5 5 3 4.3 

Syntax 
Satisfaction 
Rating 

5 3 3 4 2 5 4 5 4 3 3.8 

Text Structure 
Satisfaction 
Rating 

5 4 2 2 4 5 3 4 5 2 3.6 

Presentation 
Satisfaction 
Rating 

5 4 4 3 3 5 5 4 5 2 4 

Readability 
Rating 

5 4 4 3 4 4 4 3 2 2 3.5 

Usability 
Rating 

5 3 2 4 4 5 3 4 4 3 3.7 
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Appendix 31. Usability Data for Original Online UA Document 2 (CATALYST™a) 

 

 
Usability Data for Original Online UA Document 02 (Catalyst) 

 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 Mean 
UA Reading 
Time  

08:17 07:55 09:25 10:11 10:41 07:54 10:40 15:47 03:05 11:44 9.57mins 

Total Task 
Time 

16:58/ 
16.97 

21:02/ 
21.03 

25:11/ 
25.18 

30:00/ 
30.00 

30:00/ 
30.00 

26:30/ 
26.50 

30:00/ 
30.00 

30:00/ 
30.00 

29:15/ 
29.25 

28:35/ 
28.58 

26.75mins 

Number of 
Errors 

0 0 0 2 3 3 4 0 0 0 1.2 

Task Success Yes Yes Yes No No No No No Yes Yes 5Y/5N 
Overall 
Satisfaction 
Rating 

4 4 4 3 4 4 2 1 4 3 3.3 

Lexicology 
Satisfaction 
Rating 

2 4 4 3 3 4 3 3 4 2 3.2 

Orth/Morph 
Satisfaction 
Rating 

3 4 4 3 2 4 3 4 4 1 3.2 

Syntax 
Satisfaction 
Rating 

4 3 4 3 2 4 3 2 4 2 3.1 

Text Structure 
Satisfaction 
Rating 

4 4 4 3 4 5 2 4 4 3 3.7 

Presentation 
Satisfaction 
Rating 

4 4 3 3 4 5 3 3 4 3 3.6 

Readability 
Rating 

2 4 4 3 3 5 2 2 4 2 3.1 

Usability 
Rating 

5 4 4 3 3 4 2 2 4 2 3.3 
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Appendix 32. Usability Data for Rewritten Online UA Document 2 (CATALYST™a) 

 

 
Usability Data for Rewritten Online UA Document 02 (Catalyst) 

 P11 P12 P13 P14 P15 P16 P17 P18 P19 P20 Mean 
UA Reading 
Time  

06:06 12:04 02:17 12:22 05:31 06:23 05:24 10:42 12:35 04:00 7.74mins 

Total Task 
Time 

27:30/ 
27.50 

30:00/ 
30.00 

29:32/ 
29.53 

25:53/ 
25.88 

15:10/ 
15.17 

26:03/ 
26.305 

21:02/ 
21.03 

26:04/ 
26.07 

30:00/ 
30.00 

22:00/ 
22.00 

25.32mins 

Number of 
Errors 

3 4 3 0 0 0 0 0 3 0 1.3 

Task Success No No Yes Yes Yes Yes Yes Yes No Yes 7Y/3N 
Overall 
Satisfaction 
Rating 

5 3 4 5 5 5 5 4 2 3 4.1 

Lexicology 
Satisfaction 
Rating 

4 2 4 3 4 5 5 5 3 3 3.8 

Orth/Morph 
Satisfaction 
Rating 

5 3 4 3 3 5 5 4 4 3 3.9 

Syntax 
Satisfaction 
Rating 

5 3 4 2 4 5 5 4 3 3 3.8 

Text Structure 
Satisfaction 
Rating 

5 3 2 5 4 5 5 4 3 2 3.8 

Presentation 
Satisfaction 
Rating 

5 2 3 5 5 5 5 2 3 3 3.8 

Readability 
Rating 

4 3 4 4 4 5 5 4 2 2 3.7 

Usability 
Rating 

4 3 2 5 5 5 5 4 2 3 3.8 
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Appendix 33. Usability Data for Original Online UA Document 3 (CATALYST™b) 

 
 

Usability Data for Original Online UA Document 03 (Catalyst) 
 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 Mean 

UA Reading 
Time  

09:03 09:46 06:36 10:11 03:35 07:05 07:30 13:09 00:57 07:01 7.49mins 

Total Task 
Time 

18:46/ 
18.77 

19:44/ 
19.73 

23:35/ 
23.58 

30:00/ 
30.00 

30:00/ 
30.00 

28:59/ 
28.98 

29:20/ 
29.33 

30:00/ 
30.00 

24:30/ 
24.50 

24:06/ 
24.10 

25.9mins 

Number of 
Errors 

2 0 1 3 4 3 4 2 1 0 2 

Task Success No Yes No No No No No No No Yes 2Y/8N 
Overall 
Satisfaction 
Rating 

4 4 3 2 4 4 3 4 4 3 3.5 

Lexicology 
Satisfaction 
Rating 

4 4 3 3 3 3 4 1 4 2 3.1 

Orth/Morph 
Satisfaction 
Rating 

4 4 3 3 4 5 4 4 4 1 3.6 

Syntax 
Satisfaction 
Rating 

5 4 3 3 4 4 3 4 4 2 3.6 

Text Structure 
Satisfaction 
Rating 

5 4 4 3 4 5 3 4 4 3 3.9 

Presentation 
Satisfaction 
Rating 

5 4 3 3 4 5 4 4 4 3 3.9 

Readability 
Rating 

5 4 4 3 3 5 4 4 4 2 3.8 

Usability 
Rating 

5 4 3 3 4 4 3 1 4 2 3.3 

 

 

 

 

 

 

 

 

 

 

 

 

 



408 
 

Appendix 34. Usability Data for Rewritten Online UA Document 3 (CATALYST™b) 

 

 
Usability Data for Rewritten Online UA Document 03 (Catalyst) 

 P11 P12 P13 P14 P15 P16 P17 P18 P19 P20 Mean 
UA Reading 
Time  

07:14 06:08 03:00 11:39 07:26 04:20 04:24 06:46 10:25 02:48 6.42mins 

Total Task 
Time 

23:25/ 
23.42 

29:35/ 
29.58 

25:17/ 
25.28 

25:40/ 
25.66 

14:30/ 
14.50 

22:04/ 
22.07 

23:12/ 
23.20 

22:41/ 
22.68 

24:44/ 
24.73 

16:48/ 
16.80 

22.79mins 

Number of 
Errors 

0 0 0 0 2 0 0 0 0 0 0.2 

Task Success Yes Yes Yes Yes No Yes Yes Yes Yes Yes 9Y/1N 
Overall 
Satisfaction 
Rating 

4 2 4 5 3 5 4 4 4 4 3.9 

Lexicology 
Satisfaction 
Rating 

4 3 4 4 3 5 5 4 3 3 3.8 

Orth/Morph 
Satisfaction 
Rating 

4 3 4 3 3 5 5 4 3 3 3.7 

Syntax 
Satisfaction 
Rating 

5 3 4 4 4 5 5 4 3 3 4 

Text Structure 
Satisfaction 
Rating 

5 3 4 3 2 5 5 4 2 2 3.5 

Presentation 
Satisfaction 
Rating 

5 3 4 5 4 5 5 4 2 2 3.9 

Readability 
Rating 

4 4 4 3 3 5 5 4 3 3 3.8 

Usability 
Rating 

4 2 4 5 2 5 5 4 3 3 3.7 
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Appendix 35. Usability Data for Original Online UA Document 4 (QA Distiller™) 

 

 
Usability Data for Original Online UA Document 04 (QA Distiller™) 

 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 Mean 
UA Reading 
Time  

08:45 09:39 08:17 11:07 05:31 06:12 08:57 15:47 01:15 07:01 8.25mins 

Total Task 
Time 

17:25/ 
17.42 

19:02/ 
19.03 

13:20/ 
13.33 

20:17/ 
20.28 

18:21/ 
18.35 

14:50/ 
14.83 

21:55/ 
21.92 

30:00/ 
30.00 

08:53/ 
08.88 

14:17/ 
14.28 

17.83mins 

Number of 
Errors 

0 0 1 0 3 0 1 0 0 0 0.5 

Task Success Yes Yes Yes Yes No Yes No No Yes Yes 7Y/3N 
Overall 
Satisfaction 
Rating 

3 4 3 3 4 4 4 1 5 4 3.5 

Lexicology 
Satisfaction 
Rating 

3 4 3 3 4 3 4 3 4 4 3.5 

Orth/Morph 
Satisfaction 
Rating 

4 4 3 3 4 5 4 4 4 5 4.0 

Syntax 
Satisfaction 
Rating 

3 4 3 3 4 5 4 2 4 5 3.7 

Text Structure 
Satisfaction 
Rating 

4 4 3 3 3 4 4 4 4 4 3.7 

Presentation 
Satisfaction 
Rating 

4 4 4 3 4 5 4 3 4 4 3.9 

Readability 
Rating 

2 4 4 3 4 5 3 2 4 5 3.6 

Usability 
Rating 

3 4 3 3 4 5 4 2 4 4 3.6 
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Appendix 36. Usability Data for Rewritten Online UA Document 4 (QA Distiller™) 

 

 
Usability Data for Rewritten Online UA Document 04 (QA Distiller™) 

 P11 P12 P13 P14 P15 P16 P17 P18 P19 P20 Mean 
UA Reading 
Time  

05:42 09:21 05:30 09:45 05:46 02:56 02:55 05:25 08:30 03:13 5.91mins 

Total Task 
Time 

12:35/ 
12.58 

19:01/ 
19.02 

20:06/ 
20.10 

17:26/
17.43 

11:57/ 
11.95 

11:26/ 
11.43 

07:30/ 
07.50 

10:48/ 
10.80 

17:32/
17.53 

09:27/
09.45 

13.78mins 

Number 
Errors 

0 0 0 0 0 0 0 0 0 0 0 

Task Success Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 10Y/0N 
Overall 
Satisfaction 
Rating 

5 4 4 5 5 5 5 4 4 5 4.6 

Lexicology 
Satisfaction 
Rating 

5 4 4 4 5 5 5 4 3 3 4.2 

Orth/Morph 
Satisfaction 
Rating 

5 4 4 4 4 5 5 4 3 3 4.1 

Syntax 
Satisfaction 
Rating 

5 4 4 4 3 5 5 4 4 3 4.1 

Text Structure 
Satisfaction 
Rating 

5 5 4 4 5 5 5 4 4 5 4.6 

Presentation 
Satisfaction 
Rating 

5 5 4 4 3 5 5 4 4 4 4.3 

Readability 
Rating 

5 4 4 4 4 5 5 4 4 4 4.3 

Usability 
Rating 

5 3 4 5 4 5 5 4 3 4 4.2 
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Appendix 37. Quality Level Calculations for the Original Data Set 

 

 
Procedure Used to Calculate Quality Levels for the Original Data Set 

Usability 
Characteristic 

Indicator UA Document 1 UA Document 2 UA Document 3 UA Document 4 

Effectiveness Task 
Completion 
Rate 

Total number of 
task failures = 9  

Total number of 
task failures = 5 

Total number of 
task failures = 8 

Total number of 
task failures = 3 

  Number of 
participants = 10 

Number of 
participants = 10 

Number of 
participants = 10 

Number of 
participants = 10 

  Defective Rate (9/ 
10) = 0.9 

Defective Rate (5/ 
10) = 0.5 

Defective Rate (8/ 
10) = 0.8 

Defective Rate (3/ 
10) = 0.9 

  Quality Level (1 –
Defective Rate) = 
0.1 

Quality Level (1 –
Defective Rate) = 
0.5 

Quality Level (1 –
Defective Rate) = 
0.2 

Quality Level (1 –
Defective Rate) = 
0.7 

  Quality Level  % 
(Quality Level  x 
100%) = 10% 

Quality Level  % 
(Quality Level  x 
100%) = 50% 

Quality Level  % 
(Quality Level  x 
100%) = 20% 

Quality Level  % 
(Quality Level  x 
100%) = 70% 

      
Efficiency Error Rate Total number of 

errors made = 16 
Total number of 
errors made = 12 

Total number of 
errors made = 20 

Total number of 
errors made = 5 

  Total opportunities 
for error = 50  

Total opportunities 
for error = 50 

Total opportunities 
for error = 50 

Total opportunities 
for error = 50 

  Defective Rate 
(16/ 50) = 0.32 

Defective Rate 
(12/ 50) = 0.24 

Defective Rate 
(20/ 50) = 0.4 

Defective Rate (5/ 
50) = 0.1 

  Quality Level (1 –
Defective Rate) = 
0.68 

Quality Level (1 –
Defective Rate) = 
0.76 

Quality Level (1 –
Defective Rate) = 
0.6 

Quality Level (1 –
Defective Rate) = 
0.9 

  Quality Level  % 
(Quality Level  x 
100%) = 68% 

Quality Level  % 
(Quality Level  x 
100%) = 76% 

Quality Level  % 
(Quality Level  x 
100%) = 60% 

Quality Level  % 
(Quality Level  x 
100%) = 90% 

      
 Task 

Completion 
Time Rate 

Mean task  
completion time = 
28.62  

Mean task  
completion time = 
26.75  

Mean task  
completion time = 
25.9  

Mean task  
completion time = 
17.83 

  Time specification 
limit = 30.00 

Time specification 
limit = 30.00 

Time specification 
limit = 30.00 

Time specification 
limit = 30.00 

  Standard dev. of 
task times = 2.857 

Standard dev. of 
task times = 4.506 

Standard dev. of 
task times = 4.361 

Standard dev. of 
task times = 5.722 

  Z-score [(28.62 – 
30.00)/2.857)] =     
-0.483  

Z-score [(26.75 – 
30.00)/4.506)] = 
-0.721 

Z-score [(25.90 – 
30.00)/4.361)] = 
-0.940 

Z-score [(17.83 – 
30.00)/5.722)] = 
-2.127 

  Reverse the +/- 
sign = 0.483  

Reverse the +/- 
sign = 0.721  

Reverse the +/- 
sign = 0.94  

Reverse the +/- 
sign = 2.127  

  Corresponding % 
on Z-Score table = 
68% 

Corresponding % 
on Z-Score table = 
76% 

Corresponding % 
on Z-Score table = 
83% 

Corresponding % 
on Z-Score table = 
98% 

  → Quality  
Level % = 68% 

→ Quality  
Level % = 76% 

→ Quality  
Level % = 83% 

→ Quality  
Level % = 98% 

       
Satisfaction Satisfaction 

Rating 
Mean satisfaction 
rating = 2.6 

Mean satisfaction 
rating = 3.3 

Mean satisfaction 
rating = 3.5 

Mean satisfaction 
rating = 3.5 

  Satisfaction spec. 
limit = 4 

Satisfaction spec. 
limit = 4 

Satisfaction spec. 
limit = 4 

Satisfaction spec. 
limit = 4 

  Standard dev. of 
satisfaction ratings 
= 0.966 

Standard dev. of 
satisfaction ratings 
= 1.059 

Standard dev. of 
satisfaction ratings 
= 0.707 

Standard dev. of 
satisfaction ratings 
= 1.08 

  Z-score [(2.6 – 4)/ 
0.966)] = -1.45 

Z-score [(3.3 – 4)/ 
1.059)] = -0.66 

Z-score [(3.5 – 4)/ 
0.707)] = -0.71 

Z-score [(3.5 – 4)/ 
1.08)] = -0.46 

  Corresponding % 
on Z-Score table = 
93%  

Corresponding % 
on Z-Score table = 
75% 

Corresponding % 
on Z-Score table = 
76%  

Corresponding % 
on Z-Score table = 
68% 

  → Defective  
Rate % = 93%* 

→ Defective  
Rate % = 75%* 

→ Defective  
Rate % = 76%* 

→ Defective  
Rate % = 68%* 

  → Quality  
Level % = 7% 

→ Quality  
Level % = 25% 

→ Quality  
Level % = 24% 

→ Quality  
Level % = 32% 

 



412 
 

Appendix 38. Quality Level Calculations for the Edited Data Set 

 

 
Procedure Used to Calculate Quality Levels for the Edited Data Set 

Usability 
Characteristic 

Indicator UA Document 1 UA Document 2 UA Document 3 UA Document 4 

Effectiveness Task 
Completion 
Rate 

Total number of 
task failures = 3  

Total number of 
task failures = 3 

Total number of 
task failures = 1 

Total number of 
task failures = 0 

  Number of 
participants = 10 

Number of 
participants = 10 

Number of 
participants = 10 

Number of 
participants = 10 

  Defective Rate (3/ 
10) = 0.3 

Defective Rate (3/ 
10) = 0.3 

Defective Rate (1/ 
10) = 0.1 

Defective Rate (0/ 
10) = 0 

  Quality Level (1 –
Defective Rate) = 
0.7 

Quality Level (1 –
Defective Rate) = 
0.7 

Quality Level (1 –
Defective Rate) = 
0.9 

Quality Level (1 –
Defective Rate) = 
1 

  Quality Level  % 
(Quality Level  x 
100%) = 70% 

Quality Level  % 
(Quality Level  x 
100%) = 70% 

Quality Level  % 
(Quality Level  x 
100%) = 90% 

Quality Level  % 
(Quality Level  x 
100%) = 100% 

      
Efficiency Error Rate Total number of 

errors made = 6 
Total number of 
errors made = 13 

Total number of 
errors made = 2 

Total number of 
errors made = 0 

  Total opportunities 
for error = 50  

Total opportunities 
for error = 50 

Total opportunities 
for error = 50 

Total opportunities 
for error = 50 

  Defective Rate (6/ 
50) = 0.12 

Defective Rate 
(13/ 50) = 0.26 

Defective Rate (2/ 
50) = 0.04 

Defective Rate (0/ 
50) = 0 

  Quality Level (1 –
Defective Rate) = 
0.88 

Quality Level (1 –
Defective Rate) = 
0.74 

Quality Level (1 –
Defective Rate) = 
0.96 

Quality Level (1 –
Defective Rate) = 
1 

  Quality Level  % 
(Quality Level  x 
100%) = 88% 

Quality Level  % 
(Quality Level  x 
100%) = 74% 

Quality Level  % 
(Quality Level  x 
100%) = 96% 

Quality Level  % 
(Quality Level  x 
100%) = 100% 

      
 Task 

Completion 
Time Rate 

Mean task  
completion time = 
24.12  

Mean task  
completion time = 
25.32  

Mean task  
completion time = 
22.79  

Mean task  
completion time = 
13.78 

  Time specification 
limit = 30.00 

Time specification 
limit = 30.00 

Time specification 
limit = 30.00 

Time specification 
limit = 30.00 

  Standard dev. of 
task times = 5.135 

Standard dev. of 
task times = 4.716 

Standard dev. of 
task times = 4.346 

Standard dev. of 
task times = 4.374 

  Z-score [(24.12 – 
30.00)/5.135)] =     
-1.145  

Z-score [(25.32 – 
30.00)/4.716)] = 
-0.992 

Z-score [(22.79 – 
30.00)/4.346)] = 
-1.659 

Z-score [(13.78 – 
30.00)/4.374)] = 
-3.708 

  Reverse the +/- 
sign = 1.145  

Reverse the +/- 
sign = 0.992  

Reverse the +/- 
sign = 1.659  

Reverse the +/- 
sign = 3.708  

  Corresponding % 
on Z-Score Table 
= 88% 

Corresponding % 
on Z-Score Table 
= 84% 

Corresponding % 
on Z-Score Table 
= 95% 

Corresponding % 
on Z-Score Table 
= 100% 

  → Quality  
Level % = 88% 

→ Quality  
Level % = 84% 

→ Quality  
Level % = 95% 

→ Quality  
Level % = 100% 

       
Satisfaction Satisfaction 

Rating 
Mean satisfaction 
rating = 2.6 

Mean satisfaction 
rating = 3.3 

Mean satisfaction 
rating = 3.5 

Mean satisfaction 
rating = 3.5 

  Satisfaction spec. 
limit = 4 

Satisfaction spec. 
limit = 4 

Satisfaction spec. 
limit = 4 

Satisfaction spec. 
limit = 4 

  Standard dev. of 
satisfaction ratings 
= 0.966 

Standard dev. of 
satisfaction ratings 
= 1.059 

Standard dev. of 
satisfaction ratings 
= 0.707 

Standard dev. of 
satisfaction ratings 
= 1.08 

  Z-score [(2.6 – 4)/ 
0.966)] = -1.45 

Z-score [(3.3 – 4)/ 
1.059)] = -0.66 

Z-score [(3.5 – 4)/ 
0.707)] = -0.71 

Z-score [(3.5 – 4)/ 
1.08)] = -0.46 

  Corresponding % 
on Z-Score Table 
= 93%  

Corresponding % 
on Z-Score Table 
= 75% 

Corresponding % 
on Z-Score Table 
= 76%  

Corresponding % 
on Z-Score Table 
= 68% 

  → Defective  
Rate % = 93%* 

→ Defective  
Rate % = 75%* 

→ Defective  
Rate % = 76%* 

→ Defective  
Rate % = 68%* 

  → Quality  
Level % = 7% 

→ Quality  
Level % = 25% 

→ Quality  
Level % = 24% 

→ Quality  
Level % = 32% 

 


