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ABSTRACT ARTICLE HISTORY

Understanding how innovation emerges in schools requires Received 1 July 2025

close attention to strategic conversations, through which Accepted 24 June 2026

leaders navigate complex problems and co-construct new

initiatives. While research in educational leadership often Distri -
. . . .. , istributed leadership;

relies on surveys and interviews that capture parpapants innovation; linkography;

reflections after the fact, fewer studies examine how protocol analysis; strategic

innovative thinking is co-constructed or unfolds during conversation

interaction. This paper introduces linkography, a protocol

analysis method from design research, as a method to study

the moment-to-moment interactions and conversations

during collaborative problem solving. Linkography maps

how each conversational move relates to others, offering

visual representations together with quantitative metrics

and qualitative interpretations that trace how ideas evolve

in strategic conversations. The paper outlines three

methodological advantages for educational leadership

research: (1) preserving the sequential and relational

structure of the dialogue, (2) combining visual and numerical

indicators to assess conversational quality, and (3) enabling

reflection-on-action through the visualisation of team

reasoning. Linkography offers a process-based methodology

for analysing how leadership and innovation are enacted and

distributed through everyday professional conversations.

KEYWORDS

Introduction

Strategic conversations play a central role in how school leaders navigate
complex problems and drive innovation. Rather than relying on individual
decision-making, effective leadership practice increasingly depends on engage-
ment in distributed professional conversations (Scribner et al. 2007; Spillane
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2006) that are grounded in co-construction. Within these conversations, colla-
borative problem solving helps to surface underlying beliefs, test assumptions,
and co-construct meaning under conditions of trust (Tjosvold 2008; Zand 2016).
Research shows that leaders who engage in effective interpersonal behaviours,
such as explaining reasoning, seeking others’ views and co-planning, better
support teacher agency and sustain innovation (Le Fevre and Robinson 2015;
Meyer et al. 2023; Robinson, Sinnema, and Le Fevre 2014). While the relational
conditions for innovation are often explored, the moment-to-moment socio-
cognitive processes driving problem solving in conversations remain underex-
plored (Meyer et al. 2023; Robinson 2002; Sawyer et al. 2005).

Cognitive psychology researchers examining creativity and innovation argue
that understanding creative cognition requires fine-grained analysis of thinking
(Goldschmidt 2014). Yet this kind of moment-to-moment analyses remains rare
in school leadership research (Anderson and Mungal 2015; Fidler 2002) and
leaves open questions about how ideas are introduced, taken up, refined, or
resisted during strategic conversations. Previous studies utilising microscopic
analyses of conversations, meaning fine-grained, moment-to-moment examin-
ations of dialogue that trace how ideas, conversational turns, and responses
build upon one another, have revealed insights into interpersonal effectiveness
by studying disagreement (Le Fevre and Robinson 2015; Robinson, Sinnema,
and Le Fevre 2014), conversational patterns (Sawyer et al. 2005; Scribner et al.
2007), communication of vulnerability (Meyer, Le Fevre, and Robinson 2017)
and differences in expertise between novice and experienced school leaders
(Leithwood and Steinbach 1994). However, few studies in school leadership
explicitly examine innovation as it unfolds in conversation. Such microscopic
analyses are typically conducted through methods such as conversation analy-
sis, discourse analysis, and protocol analysis, which preserve the sequential and
functional structure of talk. Without methodologies that can trace how creative
ideas originate and unfold within conversations, we risk reinforcing overly indi-
vidualistic or linear accounts of innovation and overlooking the complex socio-
cognitive processes at work in leadership practices (Ng 2021; Raelin 2020;
Sawyer et al. 2005).

To address this methodological gap, this paper introduces linkography as a
protocol analysis method (Ericsson and Simon 1993) to study how strategic con-
versations unfold. Originating in design research (Goldschmidt 2014; Kan and
Gero 2017), linkography allows researchers to map how conversational moves
relate to one another semantically and temporally within a given conversation
(Goldschmidt 2014). Unlike traditional thematic coding or content analysis, lin-
kography preserves the sequence and interdependency of utterances, allowing
researchers to visualise how ideas are introduced, linked, elaborated, or aban-
doned over time. This aligns with leadership-in-practice (Raelin 2020), and rela-
tional leadership (Uhl-Bien 2006) perspectives which hold that leadership is best
understood by examining the socio-constructivist practices through which it
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unfolds. In doing so, linkography produces both quantitative measures and
qualitative interpretations that together reveal the development of collabora-
tive thinking. When applied to school leadership, it offers a means to trace
how innovative ideas emerge, build, and take shape through collective
dialogue.

Considering this potential, the paper first elaborates on this methodological
gap and the transferability of linkography to educational leadership research. It
then illustrates the method through an exemplar dataset derived from a contex-
tually realistic, co-constructed conversation, role-played by the paper’s authors
to simulate authentic strategic dialogue. Finally, the paper discusses the practi-
cal implications and methodological advantages of using linkography in edu-
cational leadership research. The contribution of this paper is thus the
demonstration of how linkography can be used in educational leadership
research, the nature of insights it allows researchers to generate, and how it
advances methodological approaches in the field.

A methodological gap in educational leadership research

Although strategic conversations are widely acknowledged as a key mechanism
through which school leaders interpret complexity, support sense-making and
sense-giving, and foster innovation (Stigliani and Ravasi 2012), methodological
attention to dialogue itself remains limited (Anderson and Mungal 2015).
Reviews of school leadership research have consistently identified a persistent
dependence on post hoc accounts, with surveys and interviews dominating
data collection (Jackson 2019; Sawyer et al. 2005; Thomson 2017). For
example, Jackson’s (2019) review of three international journals found that
interviews and questionnaires remained the most used methods, often
accompanied by only cursory methodological justifications. A recent systematic
review by Khagan and Redondo-Sama (2024) synthesised 27 studies on dialogic
leadership and outlined that the majority relied on perception-based data
rather than capturing real-time interaction. The use of these methods has at
least two limitations for studying innovation. Firstly, Raelin (2020) argues that
using standard self-reports and pre-developed assessment tools do not con-
sider the context and the activities in which leadership is taking place,
thereby neglecting the contextualised nature of leadership-in-practice. Sec-
ondly, Ng (2021) contends that explanatory, explorative, and descriptive
studies in school leadership are often conducted retrospectively, limiting our
ability to capture leadership as it unfolds and constraining the analysis of
dynamic emergent processes. While leadership theorists often describe stra-
tegic conversations as distributed and co-constructed, methodologists argue
that without examining team interactions in detail, including what is said,
how it is said, patterns of participation and role relationships; and the
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surrounding context, we risk maintaining only a surface-level understanding of
school leadership practice (Bogotch 1997; Mehan 1991; Raelin 2020)

The concern about methodological tools also reflects a deeper critique of the
dominant research paradigms in the field. The methodological conservatism
that characterises much of educational leadership research has drawn increas-
ing scrutiny. Bogotch (2023), for example, argues that the field has been ‘colo-
nised’ by prescriptive and formulaic methods that reproduce existing
knowledge structures rather than generate new theoretical insight. He chal-
lenges researchers to move beyond ‘surveyed cross-sectional direct effects’
and ‘convergent thematic analyses’ that stop short of assessing situated practice
(398). Instead, he calls for approaches that connect ‘the significance of contexts
and everyday practices into the development of leadership theories’ (401). In
this context, strategic conversations seem to be under-theorised and under-
studied in practice.

Responding to such critiques, a smaller body of scholarship has turned to
fine-grained analyses of leadership-in-action. Rather than relying on retrospec-
tive surveys or interviews, these studies preserve the sequencing, and relational
interdependencies of strategic dialogue as it unfolds. Conversation analysis (Le
Fevre and Robinson 2015; Sawyer et al. 2005), discourse analysis (Scribner et al.
2007), membership categorisation analysis (Harris 2016) and protocol analysis
(Leithwood and Steinbach 1994) are methods that demonstrate how talk
shapes ideas and decision making at the micro level. Yet, because these tech-
niques typically code each turn in isolation or by function, they are limited in
demonstrating how successive contributions build on, modify, or recombine
earlier ideas. As such, the moment-to-moment traces of thought by which crea-
tive insights emerge remain only partially visible. Consequently, innovation in
leadership teams is still under-explored, and methods able to track how ideas
develop across conversations are still needed.

Although methodological tools for studying strategic conversations remain
limited, the processes themselves have been conceptually well described
within the organisational learning literature. Scholars such as Isaacs (1999)
and Senge (1990, 2000, 2012) have long emphasised that dialogue is a disci-
plined practice through which groups develop collective understanding and
create new knowledge. Isaacs (1999) described dialogue as a living process of
‘thinking together,” where participants suspend assumptions, inquire into one
another’s reasoning, and explore underlying thought patterns to reach
deeper levels of shared meaning. Building on Isaacs, Senge (1990, 2000, 2012)
identified team learning as one of the core disciplines of the learning organisa-
tion, a process through which individuals align their thinking and actions to cul-
tivate shared capacities for innovation.

Senge (2012) further elaborated that the notion of skilful discussion trans-
forms collective inquiry into coordinated action. Through such practices, dialo-
gue becomes both the medium and mechanism of innovation and
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organisational learning, enabling teams to surface mental models, test ideas,
and co-create new approaches to complex problems. In schools, Senge (2000)
portrays dialogue as the conduit through which professional knowledge circu-
lates and grows, while both Isaacs and Senge alike regard dialogue as an art to
be cultivated.

While these perspectives provide a conceptual foundation for understanding
how ideas are generated and refined collectively, they offer limited methodo-
logical tools for observing these processes as they unfold in practice. To
advance this line of inquiry, there is a need for analytic approaches that can
trace how knowledge is co-created moment-by-moment within strategic
conversations.

The origins and adaptation of linkography for leadership research

Linkography is a think-aloud protocol analysis method that transforms spoken,
written or sketched episodes into a network of conversational moves and links
between team members. Developed by Goldschmidt (1990; 2014) in studies of
architectural design, the method was intended to visualise the incremental
structure of designers’ creative reasoning. Linkography offers both qualitative
insights and quantitative metrics, such as the number and types of moves,
link indices, the distribution of critical moves, and the ratio between critical
forward and backward moves, to construct a narrative of how ideas in conver-
sations evolve. These patterns help researchers differentiate productive from
stalled conversations and have implications for how we can support strategic
thinking capacity in leadership education.

Although linkography originated in design research, it rests on two assump-
tions that are equally relevant to educational leadership scholarship. First, pro-
fessional problem solving in school leadership is enacted through language
(Gronn 1983; Lowenhaupt 2021). During conversations, participants externalise
thoughts verbally, reference prior ideas, and negotiate meaning in these con-
versations. Second, the progression of the conversation can be captured by
means of a think-aloud protocol (Ericsson and Simon 1993) and indexed
through observable links identified in verbal transcripts (Goldschmidt 2014).
This allows researchers to trace when contributions diverge (via forelinks) and
converge (via backlinks). Leadership meetings in which ideas are generated
and refined share this creative problem solving process (Mintrop and Zumpe
2019), suggesting that the analytic insights obtained in design settings can
be applied effectively to schooling contexts.

Empirical studies outside architecture already point to such transferability. In
STEM education classrooms, for example, linkography has revealed how stu-
dents interactively shift between generative and evaluative talk, and how inspi-
ration sources shape that dynamic (Blom and Bogaers 2020). Gillier and Bayus
(2022) also used linkography to study group creativity in corporate innovation
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meetings, showing how collaborative interactions enhance the generative
potential of strategic conversations. More recently, Bellis, Magnanini, and Ver-
ganti (2024) employed linkography in a public sector context to examine how
problem framing processes occurring in strategic dialogues shaped the
implementation of a complex organisational strategy. Their study demonstrated
how linkography can make visible the ways actors build, challenge, and align
frames over time.

For educational leadership research, linkography offers three advantages.
First, it captures the sequential structure of dialogues that are often missed
when transcripts are coded solely by topic, individuals or speech acts. Secondly,
the resulting linkographs provide a visual representation of how each conversa-
tional move connects to preceding and forthcoming moves, alongside a set of
guantitative indicators that can be used to assess the productivity of conversa-
tions relative to others. Third, because linkography combines visual mapping
with protocol analysis and numerical data, it produces an artefact that can
inform reflection-on-action.

Methodology
Overview and purpose

This paper introduces linkography as a methodological tool for analysing stra-
tegic conversations in school leadership contexts. Rather than presenting an
original empirical case study, the aim is to illustrate the utility and application
of linkography to address the methodological gap in fine-grained analyses of
strategic dialogues (Anderson and Mungal 2015; Fidler 2002). To achieve this,
semi-structured role plays were conducted by three members of the author
team, with each drawing on their experience in school leadership, to simulate
contextually realistic conversations that reflect both productive and unproduc-
tive dynamics typical of senior and middle leadership team meetings. The paper
therefore does not analyse data with an aim of presenting novel findings, but
with an aim of demonstrating the nature, efficacy, and utility of linkography
for educational leadership research.

Using role-played data allows us to introduce linkography as an analytical
method in a school leadership context, while controlling for contextual variables
that might otherwise obscure its core features. Indeed, quantitative research tra-
ditions rely on simulated data for this purpose, as evidenced by Simons’ (2018)
invitation for such work in the inaugural Editorial for Advances in Methods and
Practices in Psychological Science. Examples of the use of simulated data for
introducing and explaining quantitative analysis methods include DeBruine
and Barr (2021), who offer a tutorial on the use of mixed effects models; van
Ravenzwaaij and Etz (2021), who offer an explanation of Bayes Factor, and
Buckley (2024), who used simulation to explain statistical power. It is rarer,
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but emergent, to see simulated data used in this way for qualitative research.
Simulated qualitative data created through role-played scenarios has been
used in education and applied in social scientific fields, such as social work,
and can support methodological explanation, exploration, and critique
(Asakura et al. 2024). For example, Dahm (2025) recently used a dataset of
recordings of 16 role-played conversations from the same scenario to demon-
strate the use of approachability features as a qualitative analytical tool in clini-
cal research for diagnostic interactions.

Specific to educational leadership research, such role-played work for meth-
odological development is limited; however, the essence of this practice, the
use of standardised case studies or transcripts rather than original data, is
clearly observable. For example, Leithwood and Stager (1989) asked school prin-
cipals to engage with a series of standardised problems they may face to gain an
understanding of their problem-solving processes, and Allison and Allison
(1993) used a think-aloud method wherein novices and experts in school leader-
ship read standardised case studies and interjected their thoughts. More
recently, in an interview-based study to understand how school principals’
reason about instructional issues, Brenninkmeyer and Spillane (2008) utilised
scenario role plays to gain authentic insights from principals. As a final
example, Stigliani and Ravasi (2012) adopted a similar methodology, asking
school leaders to respond to six written scenarios, again to understand their
problem-solving processes.

Building on this tradition of using simulated, though realistic cases to explore
leadership reasoning, this paper extends such approaches by introducing linko-
graphy as an analytical tool. Through the simulation of contextually authentic
leadership conversations through role play, this methodological demonstration
highlights how linkography can be used to visualise the progression of ideas,
map the relational structure of dialogue, and reveal the socio-cognitive pro-
cesses underpinning strategic thinking. In doing so, the paper foregrounds
the analytic utility of linkography and explores its potential for broader appli-
cation in educational leadership research.

Participants and scenario design

Two structured role-play scenarios were developed by the first and last authors,
each simulating a leadership team meeting on the implementation of restora-
tive practices in a secondary school. The topic of restorative practice was
selected in consultation with the practitioner participants, who had recently
led similar initiatives in their own schools. This ensured that the simulated dia-
logue was grounded in authentic professional experience and reflected realistic
leadership challenges. Restorative practice was selected as a focus because it
represents a complex, value-driven change initiative that requires both strategic
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coordination and cultural buy-in (Zakszeski and Rutherford 2021). As such, it sur-
faces the kinds of ill-structured problems (Mintrop and Zumpe 2019; Sinnema,
Meyer, and Le Fevre 2023) such as balancing policy implementation, staff
engagement, and relational dynamics that typify real-world leadership conver-
sations in schools. This made it an appropriate context for examining how lea-
dership teams reason collaboratively and respond to uncertainty. The first
scenario depicted effective group dynamics, where participants engaged colla-
boratively, building on each other’s ideas to explore a values-aligned shift in dis-
ciplinary policy. The context given was that the hypothetical school has
identified the need for a shift from punitive to restorative approaches to disci-
pline, aligning with its mission to foster respectful and inclusive relationships.
The second depicted ineffective dynamics, characterised by resistance, disen-
gagement, and minimal idea elaboration. For this, the context given was that
a directive was given by the school governing board to consider restorative
practice, but that the leadership team had mixed feelings.

For both scenarios, three experienced school leaders with prior experi-
ence in implementing restorative practices in primary schools were invited
to participate in the role plays: a middle leader, with over five years’ experi-
ence; an acting deputy principal with over 5 years’ experience, and a prin-
cipal, with over 15 years' experience. All three are co-authors of this paper
(authors 2, 3, and 4) and were not involved in the design of the scenarios.
Each scenario participant was assigned with a distinct leadership role: prin-
cipal, head of year, and head of wellbeing. They were provided with
detailed role cards including the background context, persona traits, goals,
and example dialogue prompts to support the enactment of their roles.
For example, in the constructive scenario, the principal role was described
as vision-driven, compassionate, and data-informed, with a conversational
goal of shifting culture towards positive relational behaviour management
in line with the school’s mission.

The principal in both scenarios initiated the conversation by linking the initiative
to school values and data on disciplinary disparities. The year head and head of
wellbeing’s roles varied across scenarios. In the constructive scenario, they colla-
boratively developed an idea for an implementation strategy, and in the uncon-
structive scenario, the head of wellbeing actively resisted the proposal, while the
year head remained non-committal. Each scenario was audio-recorded and tran-
scribed verbatim for analysis by the first author, who was independent of the
role-play enactments. The role-play format allowed for the simulation of realistic,
strategic dialogues, based on the real-life experiences of the scenario participants,
while maintaining control over group composition, context, and topic. Full details
of the scenarios, as well as the two role-play coded transcripts used in this paper,
are provided as Supplementary Material in the project OSF folder (https://osf.io/
cz6tm/?view_only=473faad564ee43419ab727cd1da041a6).
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Protocol segmentation and coding

Linkography starts with a transcript of the strategic conversation, which is then
segmented into a chronological order of conversational moves, which are
defined qualitatively as a step, act or operation that changes the problem or sol-
ution state relative to the earlier one (Goldschmidt 1990). A move was identified
when a speaker introduced a new idea, reframed or elaborated an existing one,
or evaluated a proposal. Linguistic cues such as syntactic completion, shifts in
topic or reasoning, and short pauses guided segmentation. To guide segmenta-
tion, we also drew on the cognitive operators identified by Goel (1995), during
ill-structured problem solving, which describe the functional actions that occur
as participants work through a problem space. These include operators such as
propose (entertaining a tentative idea), evaluate (assessing an existing element),
modify (altering a prior idea), elaborate (expanding on an idea), justify (offering
a rationale for a proposal) and qualify (hedging or modulating the strength of a
prior commitment or claim). Examples are illustrated in the excerpt below:

Move 24, DN: If we start with the leadership and in-school management team,
that might help get things moving. (Proposes)

Move 25, DN: They've already done the ‘Incredible Years training’, so they’d buy
into it quickly. (Justifies)

Move 26, DN: And if we modelled it like the school ahead in London — with the
card and set questions - that could make it easier for everyone. (Elaborates)

In this excerpt, the first statement proposes an implementation step and
includes hedging (‘might’), which we coded with the ‘propose’ operator. The
second provides a rationale (justify). The third extends the solution with a
design precedent and concrete elements (elaborate). Segmentation was con-
ducted independently by the first author and reviewed collaboratively by the
last author to ensure consistency in identifying conversational moves.

In a team setting, it is also accepted to segment the transcript by speaker turn
(Kan & Gero, 2017; Hatcher et al. 2018). Utterances that do not contribute to the
dialogue, for example, filler words like ‘yeah,” ‘'um,” and procedural interjections
such as ‘can we pause? were omitted. Finally, each included move is rep-
resented as a point in the linkograph.

Once the moves are listed in chronological order, researchers can then
compare every move with earlier moves, asking whether it references, elabor-
ates, evaluates, justifies or qualifies a previous move. To support this coding
process, researchers (Blom and Bogaers 2020; Hatcher et al. 2018) developed
a set of criteria, including (i) it conveyed a complete and meaningful functional
contribution (e.g. proposal, elaboration, evaluation, or constraint); (ii) it
addressed the strategic problem, sub-problem or solution under discussion;
and (iii) it was intelligible as a standalone utterance. Within a single turn, a
new move was marked whenever there was a clear shift in function (e.g. from
proposing to justifying). When such a relationship, i.e. a link, is identified, the
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researcher codes a backlink to the earlier move and represents the connection
with a node. Once all backlinks have been coded, forelinks can be retroductively
identified between an earlier move and a later move. In practice, backlinks typi-
cally indicate instances of convergent thinking, while forelinks signal divergent
thinking in the conversation (Goldschmidt 2016), which are the building blocks
of creative problem solving.

When the full transcript of moves has been coded, the resulting web of
moves and links, i.e. the linkograph, can be generated to provide a represen-
tation of how the team’s thinking unfolded during the strategic conversation.
This is typically achieved through dedicated software, though it can be done
manually. For this paper, we used the app developed by Blom and Buckley
(2024), which is available at https://cater-network.com/apps/openlinkography.
html, though there are other tools such as Linkoder, developed by Pourmoha-
madi and Gero (2011) and Linkographer by Goldschmidt (2014).

Importantly, a higher number of moves or links does not necessarily indicate
agreement among participants. In linkography, a link denotes a referential or
conceptual connection, such as elaboration, justification, or critique, rather
than consensus. Interpretations of alignment or divergence therefore rely on
qualitative reading of the dialogue content alongside the linkographic struc-
ture. Figure 1 demonstrates the general structure of a linkograph.

The figure is a conceptual example used to demonstrate how the different
types of conversational moves, namely, orphan, unidirectional forward, uni-
directional backward, bidirectional, and critical moves, are represented once
links between ideas have been coded. Arrows indicate the direction of reference
between the moves. For example, move 1 is connected to move 6, which is the
first move from person K1 and the second move from person K3, respectively.

Once the linkographs have been created, five move categories are identifi-
able once all the links have been coded (Goldschmidt 2014). Orphan moves
(move 10) are isolated moves with no backlinks or forelinks. They tend to
appear more frequently in novice teams where some contributions fail to
connect within the conversation. Unidirectional backward moves (moves 5-

CcMm® >
Person Kl K2 K1 K3 K2 K3 Kl K2 Kl K2 K1 K2
Move No. 10 11 12

orelinks
Backlink

Figure 1. lllustrative schematic of conversational moves and their relationships in linkographic
representation (Blom and Bogaers 2020).
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9,11-12) have backlinks only. They only refer to earlier moves without introdu-
cing new information or ideas. They often involve repeating, qualifying, justify-
ing or evaluating earlier information or ideas. In linkography, these links are
established according to idea development rather than speaker identity; a
forward link can originate from any participant, including those different from
the speaker who made the later referencing move. Unidirectional forward
moves (moves 1-3) have forelinks only. They signify the proposal of new
ideas that are subsequently referenced or elaborated upon in later moves.
They typically represent the initiation of a new line of reasoning or proposal
that extends the problem-solution space, without referring back to previous
ideas. Critical moves (move 4) refer to the top 10-12% of moves with the
highest number of links to other moves. To determine critical moves, research-
ers set a threshold, for example, if a conversation has 62 moves, a threshold will
be set at CM®, meaning that all moves with six or more links in one direction will
be classified as critical. These moves may be unidirectional or bidirectional and
identify important moments of divergent and convergent thinking in the con-
versation (Goldschmidt 2016). A critical forward move (CM>) typically intro-
duces a new problem or solution that shapes subsequent discussion, while a
critical backward move (CM<) consolidates or evaluates preceding
contributions.

Linkography analytic outputs

Each linkograph is interpretable from a set of quantitative and qualitative
measures, shown in Tables 1 and 2. These measures are generic to linkographic
analyses, with authentic and contextual examples from the data used for
illustrative purposes in this paper presented later in the ‘illustrative findings’
section. Each measure highlights a different aspect of team conversations, pro-
viding different ways to examine the conversational quality. These quantitative
and qualitative measures can help researchers to assess idea connectivity, depth
of reasoning, participation equity, and the balance between exploratory and
evaluative talk in strategic leadership dialogues. Furthermore, these measures
were selected based on prior research using linkography (Goldschmidt 2014,
2016; Kan & Gero, 2017) and adapted to reflect the specific features of strategic
leadership conversations.

While the quantitative measures offer a summary of the conversational fea-
tures, the qualitative visualisations complement these by revealing conversa-
tional patterns that unfold over the duration of the conversation.

While linkography offers a structural representation of idea and conversa-
tional connectivity, its interpretive layer can, where relevant, be used to
examine how influence is enacted and distributed within a conversation,
where this forms part of the analytic focus. By examining who initiates, elabor-
ates, or consolidates key moves, and whose contributions attract multiple



12 (&) N.BLOMETAL

Table 1. Quantitative measures of linkographs and their interpretive value in strategic
leadership conversations.

Quantitative measures

Operational definition

Interpretative value for leadership
conversations

Total number of moves
(N)

Total number of links
L

Link index (L.I)/Link
density (L+N)

4. Link span

5. Counts and
percentages of move
types
« Orphan
« Uni-directional
forward
« Uni-directional
backward
« Bidirectional

6. Count of Critical
Moves (CM)

7. Ratio between CM>
and CM< (CM> +
CM<)

Count of discrete, segmented utterances
coded as moves

Count of all coded backlinks and forelinks
among moves.

A quantitative measure used to assess the
interconnectedness and potential
productivity of a conversation

Average temporal distance (in move
numbers) between the two endpoints of
each link.

Absolute frequency and percentage share
of each move type within N

Moves in the top 10-12 % of link counts for
that session, whether uni- or
bidirectional.

A numerical ratio of the balance between
critical forward (divergent) and critical
backward (convergent) moves

Establishes the overall length and
granularity of the strategic
conversation. A very small N may
signal a truncated or overly directive
exchange; a very large N can indicate
prolonged exploration, depending on
the time spent in the conversation.

Provides a crude measure of idea inter
connectivity. A high L relative to N
often accompanies richer synthesis; a
low L may show fragmented talk or
limited elaboration and co-
construction with peers’
contributions.

A high L.I. shows integration and
synthesis of ideas in the conversation.
Low L.l signals minimal linking and a
possible weak grasp of the problem/
solution.

Long spans show that participants
revisit earlier ideas later in the
discussion, suggesting sustained
focus on an idea or problem; short
spans reveal rapid, local elaboration
and iterative build-up.

Highlights the balance of thinking
modes throughout the conversation:

High number of orphan moves —
fragmented and isolated ideas, not
followed up on.

High number of unidirectional forward
moves — sudden new ideas but can
also reflect dominance or disregard
for others’ input.

High number of unidirectional
backward moves — critical reflection;
may also indicate limited new
contributions or overreliance on
previous ideas.

High number of bidirectional moves —
integrative thinking and mutual
influence.

Identifies moments where key ideas
were introduced (CM >) or
synthesised/evaluated (CM <).

Indicator of the balance between
divergent and convergent thinking
during a conversation:

Dominance of CM> — generating new
ideas without sufficient reflection,
evaluation, or consolidation.

Dominance of CM< — conversation is
overly focused on evaluation or
consolidation without enough new
idea generation.

Balance between CM> and CM< —
frequent and flexible shifts between
generating new ideas and evaluating
or synthesising existing ones.

(Continued)
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Table 1. Continued.

Quantitative measures Operational definition

Interpretative value for leadership
conversations

8. Number of
Intrapersonal and
interpersonal linking

Intrapersonal linking refers to when a team
member continues to build on their own
line of thought. Interpersonal linking
refers to when team members engage in
co-construction of each other’s ideas.

A high volume of intrapersonal links for
a participant suggests they are
primarily exploring and developing
their own ideas.

A high volume of interpersonal links
indicates a strong collaborative
exchange and mutual idea
development within the group.

Table 2. Qualitative measures of linkographs and their interpretive value in strategic leadership

conversations.

Qualitative Interpretative value for
measures Visual depiction Operational definition leadership conversations
Sawtooth Sequence of moves linking each  Thinking at this point
pattern Pt P2 P1 Pi to its immediately preceding progresses in a largely
6 7 8 9 move, describing a zig-zag sequential manner, with each
W pattern in which at least four contribution responding
moves must be involved. directly to the previous move.
Chunk A block of links, described as a Indicates focused, structured
y distinct cluster of nodes among exploration of a specific issue
A o successive moves, that form and is useful for tracking deep,
. links almost exclusively among sustained engagement.
themselves and are loosely or Linkographs that lack chunks
not at all interconnected with suggest poorly structured
other moves. Chunks can be processes and may indicate
composed of 9 or more disconnected thinking and
successive moves. reasoning. Chunks can also
indicate where fixation took
place.
Web A small, densely interlinked group  Reflects intense, short-term
#opz P2 PP B of moves (typically 6-7) idea-building or clarification
" ”2 " “ 3 1 . . . . . .
’ reflecting a burst of connected which is useful for identifying
. thinking. moments of creative insight or
rapid co-construction in
strategic dialogue.
Bi-coloured A bi-coloured archiograph is a A bi-coloured archiograph

archiographs visual extension of a linkograph
- \ in which each link is colour-
AL A coded according to a chosen

analytical category, for
example, participant identity,
source of information, type of
voice, or function of a move.
The colour scheme
distinguishes between the
forelinks and backlinks.

F

makes visible the qualitative
character of connections
within a leadership
conversation, highlighting, for
example, whose perspectives
are being taken up, which
sources of knowledge are
driving the dialogue, or how
different types of
contributions (e.g. promotive
vs. prohibitive voice) shape
the flow of ideas. This
visualisation can support fine-
grained analysis of influence,
participation, inclusion, and
reasoning diversity in
leadership teams.
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forelinks or backlinks, researchers can infer patterns of dominance, deference, or
distributed participation. These interactional asymmetries can then be inter-
preted in relation to participants’ roles and positional authority, allowing the
structural data to be situated within the broader social and cultural dynamics
of leadership dialogue.

Ethical considerations

Although no external participants were involved, ethical principles were upheld.
All participants were co-authors who consented to recording and data analysis.
The role-play format used fictional scenarios to avoid real student, staff, or insti-
tutional data, ensuring the ethical integrity and minimising any interpretive
risks.

lllustrative findings

In this section, we present a set of illustrative findings typical of original linko-
graphic studies, but in this case derived through role-play data. The purpose is
not to make inferences, but to demonstrate the nature of inferences made poss-
ible by linkography to support future decision making regarding the adoption
of this methodology. Figure 2 presents two linkographs generated from the
role-played strategic conversations on implementing restorative practices
within a primary school setting. Each session lasted approximately 30 min.
While the content and task parameters were held constant, the interpersonal
dynamics differed significantly. Figure 2A represents the group characterised
by unconstructive collaboration, while Figure 2B captures the group exhibiting
constructive engagement. Each linkograph allows researchers to see the inter-
connectedness between participants’ contributions in the conversation as they
progressed in their joint reasoning and decision-making process. These visual-
isations form the basis for a comparative analysis intended to introduce the
reader to the analytic affordances of linkography.

Overall linkographs

To start the analysis of each linkograph, researchers can observe the overall links
between the different moves. Viewing a linkograph for the first time, the density
of the links matters. A very sparse linkograph suggests a fragmented exchange
in which team contributions fail to build on one another to synthesise ideas,
while an overly dense graph can indicate fixation at some points (Kan & Gero,
2017). Balanced connectivity between moves, demonstrated by evidence of
webs and chunks and some branching, is usually a sign of healthy exploration
and synthesis (Hatcher et al. 2018).
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A: Unconstructive scenario

B: Constructive scenario
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Figure 2. Linkographs of the Constructive and Unconstructive group dynamics.

Once an overall impression has been formed, researchers can examine the
number of moves, the number of links between moves and the overall link
index of each linkograph, shown in Table 3. These measures give an indication
of the structural qualities of the conversation and provide an overview of the
conversational productivity.

The unconstructive group generated 45 moves and 99 links, resulting in a link
index of 2.20. The constructive group, by contrast, produced 62 moves and 214
links, yielding a substantially higher link index of 3.45. This means that, on
average, each utterance in the more constructive session was tied to one-and-

Table 3. Comparative quantitative measures for ‘unconstructive’ and ‘constructive’
Interpersonal Dynamics.

Quantitative measure Unconstructive dynamics Constructive dynamics
Number of moves 45 62
Number of links 99 214

Link index 2.20 345
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a-half more other moves than in the unconstructive session. This suggests a more
densely structured dialogue and a higher degree of responsiveness and shared
meaning-making. Participants in the constructive group appeared more likely
to listen actively, build on each other’s ideas, and consolidate prior contributions,
indicators often associated with effective dialogue. While these observations are
illustrative only given the simulated nature of the data, the quantitative measures
nonetheless offer insight into how interpersonal dynamics may shape both the
volume of contributions (moves) and the relational quality of those contributions
(links and link index). In this role-played context, the group with stronger
dynamics exhibited patterns of higher productivity and denser linking.

Inter- and intrapersonal moves

Building on the analysis of overall connectivity, a further layer of insight comes
from examining who participants were linking to when engaging in the conver-
sation. Following Jiang and Gero (2017), each link was categorised as either
intrapersonal (connecting a participant’s own moves) or interpersonal (linking
to another participant’s contributions). This distinction highlights the social
dimension of conversation co-construction. A predominance of intrapersonal
links may indicate fragmented and individualised problem-solving, while
higher proportions of interpersonal linking suggest more collaborative respon-
siveness and integration of ideas. This level of analysis enhances micro-level
understandings of complexity and distributed leadership by highlighting how
individual contributions, independent of role or position, give rise to emergent
and shared construction of meaning. As shown in Table 4, the unconstructive
group was skewed towards intrapersonal linking.

In the unconstructive group, the most active participant (DN) produced 67
intrapersonal links and only 10 interpersonal ones, meaning 87.01% of DN’s con-
tributions were self-referential. While SB showed greater outward engagement,
with 77.78% of links made to others, the group generated 71 intrapersonal and
only 28 interpersonal links, indicating that nearly three-quarters (72%) of all links
only developed personal ideas.

Table 4. Distribution of Intrapersonal and Interpersonal Links by Participant and Group.

Unconstructive Total Percentage of Total Percentage per Person
group Intra Inter Intra Inter Intra Inter
DN 67 10 67.68% 10.10% 87.01% 12.99%
SB 4 14 4.04% 14.14% 22.22% 77.78%
DoS 0 4 0% 4.04% 0% 100%
Constructive Total Percentage of Total Percentage per Person
group Intra Inter Intra Inter Intra Inter
DN 107 37 50% 17.29% 74.31% 25.69%
SB 21 42 9.81% 19.63% 33.33% 66.67%

DoS 0 7 0% 3.27% 0% 100%
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In contrast, the constructive group demonstrated a more socially distributed
pattern. While DN still favoured intrapersonal linking (74.31%), SB and DoS dis-
played significantly higher proportions of interpersonal links, especially SB,
whose linking was 66.67% outward-facing. The constructive group produced
128 intrapersonal and 86 interpersonal links, reducing self-referential linking
to 59.8%, reflecting a balanced co-construction of the conversation.

To further illustrate how participants engaged with one another’s contri-
butions, bi-coloured archiographs shown in Figure 3 were generated for each
session, allowing for a fine-grained visual representation of who is linking to
whom. Archiographs show the volume of linking activity and the social distri-
bution of influence within the group.

In the unconstructive group, the archiographs in Figure 3A are dominated by
grey arcs (DN) beginning and ending in the same colour, indicating that partici-
pant DN produced the most moves and mostly linked back to their own prior
statements. By contrast, the constructive group’s archiograph in Figure 3B
shows a more varied interaction between colours, highlighting richer engage-
ment where ideas were more actively shared and developed across participants.

Archiographs provide insight into previous results on the link density. The con-
structive group was more productive and coherent in structure; as well as more rela-
tional in form, with ideas flowing more evenly across participants. Jiang and Gero's
(2017) note that increased interpersonal linking demonstrates movement from iso-
lated to co-constructed reasoning. As such, linkography and archiographs allow
researchers to study the types of conversational moves that facilitate inter-personal
linking, which holds implications for leadership development. The numerical distri-
bution of intra- and interpersonal links gains interpretive depth when viewed
through the archiograph visualisation, which makes visible how influence is socially
distributed. The integration of counts and visual structure enables a more holistic
interpretation of conversational quality than either mode alone.

Types of moves

To better understand the interactive quality of the conversation and how co-
construction of ideas emerge, the next level of analysis focuses on the types
of conversational moves and their directionality. Categorising moves in terms
of how they relate to other moves, whether they initiate new ideas, respond
to previous ones, or do both, can enhance our understanding of how idea syn-
thesis emerges during strategic conversations. Table 5 summarises the distri-
bution of move types across the two groups.

Unidirectional forward moves introduce new ideas or occur without referen-
cing prior ideas, which can spark direction but also indicate fragmentation. Uni-
directional backward moves indicate references or evaluation of earlier points,
supporting reflection consolidation but can also signal reactivity if not followed
by progression. The interpretation of these patterns becomes more robust
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A: Unconstructive scenario

B: Constructive scenario

Figure 3. Bi coloured archiographs showing inter- and intra personal linking.

when numerical indicators such as the different move types are considered

alongside the visual linkograph outputs. For instance, Figure 4 illustrates the

unidirectional forward and backward moves in both scenarios.
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Table 5. Distribution of Move Types by Group.

Move type Unconstructive dynamics Constructive Dynamics
Unidirectional forward 2 (4.44%) 6 (9.68%)
Unidirectional backward 18 (40%) 12 (19.35%)
Bidirectional 23 (51.11%) 44 (70.97%)

Orphan move 2 (4.44%) 0 (0%)

Figure 4A and 4B illustrates that the constructive group produced six uni-
directional forward moves (9.68%) compared to the unconstructive group
with only two instances (4.44%), suggesting that the constructive conversation
group had more opportunities and willingness to introduce new directions.
Examples of unidirectional forward moves from the groups include:

Constructive group (Move 20, SB): What if we get the person with the most
experience and influence to change their mind, they could become the biggest
advocate.

A: Unconstructive scenario

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
L] ® 500900 L ]

B: Constructive scenario

Figure 4. Unidirectional forward and backward moves in linkographs.
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Unconstructive group (Move 33, SB): We have loads of suspension here, but we
don’t have any expulsions, | think expelling them is way to go forward.

As shown in Figure 4, unidirectional backward moves were more prevalent in
the unconstructive group, accounting for 40% of their contributions compared
to 19.35% in the constructive group. The high frequency of unidirectional back-
ward moves in the unconstructive group suggests an emphasis on reiteration
and critique, which may have limited the emergence of new ideas. In contrast,
the constructive group showed a more balanced distribution of unidirectional
forward and backward moves, suggesting an openness that included both
reflection on prior ideas and the proposal of new ones. Examples from the
two groups illustrate occurrences of unidirectional backward moves:

Constructive group (Move 29, DN): We just have to keep selling it that it is a
positive initiative.

Unconstructive group (Move 32, DN): Can | just ask you if we don’t do this, how
do we move forward if we stick with what we’re doing? Would you agree that what
we're doing isn't as effective as it could be?

Bidirectional moves were more prevalent in the constructive group, account-
ing for 70.97% of their contributions compared to 51.11% in the unconstructive
group. This implies that the constructive group more frequently integrated pre-
vious ideas while simultaneously introducing new directions, an indicator of inte-
grated conversations. Goldschmidt (2014) notes that integrated conversations
usually contain %/ bidirectional moves. As seen in Table 5, the lower proportion
of bidirectional moves in the unconstructive group reflects a more fragmented or
reactive discussion. Two examples of bidirectional moves include:

Constructive group (Move 32, DN): I think it's key. Like | said, that we’re mod-
elling it and get the-school management team to model it as well.” ‘| think when
staff see it being modelled and done effectively, after a bit of time they will build
confidence. A lot of the time it's actually that staff don’t feel confident; | don’t
think they’re objecting for the sake of it — it's down to their confidence and
maybe the support around implementing it

Unconstructive group (Move 19, DN): Look, it’s a big change. | just. | think the
way around that look if we’re a solution focused maybe if we started off in a
smaller class or smaller you know maybe one class to begin with and give that
a full term and get that teacher to lead on it and I'll support the teacher doesn't
have to be you. It can be if you're. If you want, you know, absolutely. If not, we
can support another teacher. We can go with them for the full term at the end?

Orphan moves were observed twice in the unconstructive group, where they
accounted for 4.44% of the total moves. These unconnected moves indicate
utterances that were not followed up on from others. The absence of orphan
moves in the constructive group reinforces the impression of a more integrated
conversation. The two example orphan moves include:

Move 16, DoS: I suppose it could work in some cases.

Move 25, DoS: I don't. | don't really know enough to say. Either way, you know.
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Critical moves

In the next layer of analysis, we wanted to identify the most important move
contributions that shaped the direction of generative or evaluative reasoning.
Critical moves are moves that fall within the top 10-12% of all moves with
the highest link counts.

The occurrences of critical moves show a difference in how the two groups
worked together. Table 6 shows that the constructive group had 12 critical
moves based on a higher threshold (CM8), while the unconstructive group
had only 7 at a lower threshold (CM6). This suggests that the constructive
group had more connected and meaningful contributions overall. When we
look at the type of critical moves, the unconstructive group leaned heavily
towards critical forward moves (71.43%), which means they were mainly intro-
ducing new ideas. However, only 28.57% of their moves were critical backward
moves, which means that the unconstructive group did not take time to conso-
lidate proposed ideas during the conversation. In contrast, the constructive
group had a more balanced distribution, with 41.67% forward and 58.33% back-
ward moves. This balance shows they were generating ideas that were followed
up on significantly, and they also took time to evaluate and consolidate them.
Some examples of critical forward and critical backward moves from each group
included the following:

Critical forward moves:

Unconstructive group (Move 2, DN): So something I've seen work very well in
the past. Is restorative practice.

Constructive group (Move 2, DN): For a whole school culture, one way to
approach that would be to implement restorative practice across the school to
manage behaviour and build relationships.

Critical backward moves:

Unconstructive group (Move 28, DN): Your point about us being a DEIS Band 1
school, | wouldn't differentiate how we treat children, on whether we're a DEIS or
not. Like if anything, I'd give them more. | think it's more important that we give
them those opportunities to kind of talk about their feelings and altercations
that have taken place in the school, you know. We're working on that with the
home, school and school and school completion. But | think that’s more of reason-
ing for us to actually build those relationships from the bottom up. In the school.

Constructive group (Move 58, DN): And that goes for staff as well because |
know the old fashioned way was kind of right and wrong. And, you know, the pun-
ishments put in place and that’s the end of it. I'm laughing. it doesn't really fix the

Table 6. Ratio of critical moves between the groups.
Scenario Threshold CMs %CM> %CM<

Unconstructive CMg 7 71.43% 28.57%
Constructive CMg 12 41.67% 58.33%
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issue. Kind of puts a blast from the problem for a few minutes, and then you’re back
to square one, whereas | think this will kind of open discussions not only about
what happened, but even bigger discussions then, like Sarah mentioned a while
ago. You know the relationship with the home school and the parents and
getting them involved in the process then to reflect on it as well. | think everyone
will kind of grow into a different place. But | think overall. Ultimately, what you're
looking for is kind of an environment where everyone feels valued and there’s a
sense of calmness, of course.

Because linkography preserves the temporal and relational ordering of
moves, it becomes possible to trace how an initial proposal (e.g. Move 2 in
both groups) was extended or challenged across later conversational turns. In
this way, linkography can help researchers to identify instances where instantia-
tions of divergent thinking opened new directions for thinking and reasoning,
or instances of convergent thinking brought earlier strands together into
shared decisions. The placement of critical moves within the overall distribution
of moves is also analytically significant. When CM > moves occur early, they indi-
cate that idea proposals functioned as generative anchors shaping subsequent
reasoning. When CM < moves cluster later in the dialogue, they signal moments
of consolidation where prior strands were drawn together.

While the type and balance of critical moves reveal important differences in
the conversational and creative quality of each group, it is also necessary to con-
sider who contributed these high impact moments.

Contribution of CM by person

Examining the distribution of critical moves by participants allows researchers
to study how influence is shared within each group. Table 7 summarises the
number and type of critical moves made by each participant in the constructive
and unconstructive groups.

In the unconstructive group, critical moves were heavily concentrated in the
contributions of DN, who was solely responsible for all critical moves at the CM6
threshold. Even as the threshold lowered (CM4 and CM5), DN remained the
dominant contributor, accounting for 100% of critical moves at CM5 and
94.12% at CM4. This result indicates that DN largely shaped the trajectory of
the dialogue, with minimal high-impact contributions from others. By contrast,
the constructive group displayed a more distributed pattern of influence. At the
CM8 threshold, critical moves were shared between DN and SB, with SB contri-
buting two backward critical moves and DoS also contributing at lower
thresholds. Across thresholds, both DN and SB consistently generated critical
moves, with a balance of forward and backward moves indicating a more
evenly spread of influence. If such patterns were presented back to the teams
involved, the distribution and positioning of CM >and CM < moves could
provide a basis for reflection on how, and by whom, ideas were introduced
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and consolidated. In this way, the numerical and structural outputs of linkogra-
phy create opportunities for practitioner metacognition, enabling researchers
and practitioners to retrospectively examine team reasoning practices.

Qualitative patterns

While the quantitative measures revealed the structural and relational patterns
of each conversation, they do not capture how ideas were developed in context.
To complement the numerical analysis, qualitative interpretations of webs and
chunks can be used.

Figure 5A and 5B reveal distinct clusters in each scenario. In the unconstruc-
tive group, the most densely linked cluster appears early, across moves 1-10,
where restorative practice is introduced and initially explored. Thereafter,
shorter webs emerge at moves 12-15, 19-23, and 29-31, reflecting short ideation

A; Up€onstructive scendinio

Figure 5. Clusters in overall linkographs.
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episodes around using restorative practices in building relationships, piloting the
approach in a single class, and using information from a previous school’s
implementation to evaluate their own approach. These idea clusters receive
limited elaboration and do not consolidate into developed chunks. The predomi-
nance of unidirectional backward links towards the latter part of the linkograph,
often associated with critique or consolidation, demonstrates limited idea gener-
ation. In contrast, the constructive group demonstrates three substantial chunks
across the full linkograph. Moves 1-15 represent an initial ideation phase in which
restorative practice is introduced. Moves 16-32 form a second phase, where the
group works through how to introduce the approach to staff. A final chunk across
moves 45-58 reflects a third phase in which the group extends its thinking to
include parents. When such visual representations are discussed with prac-
titioners, they can support metacognition by making visible how sensemaking
occurred when ideas were introduced or consolidated during the conversation.
This allows leadership teams to examine how their collective reasoning unfolded
over time and to reflect on where ideas were developed further and where lines
of thinking stalled (Figure 6).

To illustrate how the identified clusters and webs manifest at a more granular
level, we present selected segments from each conversation. These excerpts
allow closer examination of how dense chunks and shorter webs function
within the broader architecture described above.

This chunk illustrating moves 16-32 is a segment where the team was ideat-
ing about ways to build staff commitment to restorative practices, while

16 [SB] I think the culture of the school now is probably not great. I'd be on board
17 [SB] In my last school, we piloted the restorative approach.

18 [SB] Changing staff culture and mindset will be difficult. That's where we need
to start.

19 [SB] There’s a history of old practices—long-term staff repeating the same
behaviours.

20 [SB] If the most experienced and influential person changes their mind, they
could become an advocate.

21 [SB] If we impose it, they'll resist.

22 [SB] How should we adjust the approach?

23 [DN] Good point. Getting staff buy-in is hard, especially in a challenging school.
24 [DN] We should start with the most influential—ourselves and the in-school
management team—by having conversations about behaviour.

25 [DN] They've done the Incredible Years training, so they might buy in quickly.
26 [DN] We can model and simplify the approach, like the school in London—with
a card and set questions.

27 [DN] That would reduce staff anxiety. It's simple and streamlined at the start.
28 [DN] As staff and students grow familiar with it, they'll become more confident
and use their own expertise.

29 [DN] We need to consistently promote it as a positive initiative.

30 [DN] The challenge is that it’s not a quick fix—it’s about building relationships
from the ground up.

31 [DN] Some staff won't buy in right away. That's a long-term goal. Even partial
uptake is progress.

32 [DN] We need to model it, and so should the in-school management team.
When staff see it done well, their confidence grows. It's often a confidence issue,
not resistance.

1617 18 1920 21 22 23 24 25 26 27 28 29 30 31 32

Figure 6. A chunk occurring at moves 16-32 in the constructive group.



26 N. BLOM ET AL.

11 [DN] I see where you're coming from. It's a big change. It's progressive and evidence-based—I've
seen it work in a similar school.

12 [DN] Behind the six questions, it's about building relationships with the children—having real
conversations.

13 [SB] Many don’t have relationships at home. They don’t care who we are in the classroom.

14 [DN] Isn’t that all the more reason to build relationships? In a DEIS 1 Band school, our DEIS plan
focuses on relationships. If that’s our vision, shouldn’t we try?

15 [SB] Mary’s been here 28 years. She has good relationships, but the students stilldon’t listen
unless there are consequences. Consequences work.

16 [DoS] It might work in some cases.

17 [SB] I'm not sure it will work. Feels like a waste of time and effort.

18 [DN] I get that. I've seen it work. It takes time to embed, but | understand your concerns.

12 13 14 15 16 17 18

1

Figure 7. A web occurring at moves 11-18 in the unconstructive group.

progressing through multiple layers of reasoning. The dense connectivity in this
chunk characterises effective team dialogue. Importantly, this pattern is visible
because the linkograph maintains the relational connections between moves
across a sustained stretch of dialogue. The chunk represents a preserved
sequence of interdependent contributions between two members that collec-
tively advanced the team’s ideation.

A web refers to a shorter network of moves, typically 6-7, demonstrating inte-
grative thinking that draws on earlier ideas while shaping future contributions.
An example of a web is shown in Figure 7.

Moves 11-18 show an instance where ideas are loosely connected in the
unconstructive group. The conversation circles around the potential of the
restorative approach, with DN emphasising its relational value and evidence
base, while SB raises doubts based on previous experiences of student behaviour
and the perceived need for consequences. Although differing views are
expressed and earlier points are revisited, the exchange seems to lack resolution.
Visualising this web would allow practitioners to identify moments where dialo-
gue circled without making decisions, offering a concrete basis for discussing how
meetings might move more deliberately towards shared direction.

Discussion

This paper introduces linkography as a process-sensitive methodological
approach for analysing strategic conversations in educational leadership.
Responding to long-standing critiques of retrospective, perception-based
and self-report research designs (Bogotch 2023; Raelin 2020; Sawyer et al.
2005), this discussion synthesises how linkography contributes analytically
to the study of leadership-in-practice by preserving the structure of dialogue,
offering quantitative and qualitative indicators of conversational quality, and
supporting reflective inquiry into collective reasoning processes. In doing so,
the discussion considers three dimensions of this methodological contri-
bution in terms of the nature of linkography as an approach for analysing lea-
dership interaction, its effectiveness in revealing patterns of collective
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reasoning, and its potential utility for research and practice in leadership
contexts.

Preserving the sequential and relational structure of leadership
conversations

A central contribution of linkography lies in its ability to preserve the sequential
and relational structure of each team members’ contribution during strategic
conversations. Leadership research has long conceptualised leadership as
enacted through talk and interaction rather than individual cognition alone
(Gronn 1983; Raelin 2020; Sawyer et al. 2005). Despite this, relatively few meth-
odologies attend to the moment-to-moment interactions through which
groups or team members co-construct meaning (Sawyer et al. 2005). Further-
more, these methodologies do not allow researchers to preserve the relational
structure between conversational moves through which collective reasoning
develops. As a result, it becomes difficult to examine leadership from relational
and socio-constructivist perspectives that conceptualise it as an emergent
process of interaction (Uhl-Bien 2006; Uhl-Bien, Carsten, and Newstead 2026).
By temporally mapping conversational moves and their links to prior and sub-
sequent moves, linkography allows researchers to examine leadership dialogue
as an emergent and distributed process. From this perspective, proposals made
during conversations are collectively defined, negotiated, and reproduced
through the team’s jointly constructed talk. Linkography makes these dynamics
measurable and visible by allowing researchers to study team cognition. Doing
this, researchers can explain how strategic conversations unfold and how inno-
vation emerges at a microscopic team-level.

This structural sensitivity of linkographs aligns closely with conceptualis-
ations of dialogue as a disciplined practice of ‘thinking together’ (Campbell
2022; lIsaacs 1999; Senge 2012), where meaning and direction emerge
through interaction. Unlike thematic or discourse-based analytical approaches
that abstract ideas into patterns, categories, or natures; linkography makes
visible how ideas originate, connect, and develop over time. While conversation
analysis offers fine-grained insight into turn-by-turn interaction, it is less con-
cerned with tracing how ideas connect and develop across an entire dialogue.
Linkography complements this by mapping structural linkages between contri-
butions over time, making the cumulative architecture of collective reasoning
visible. In this way, it enables distributed leadership and collaborative
problem solving to be examined through observable patterns of idea uptake
and integration (Leithwood and Steinbach 1994; Spillane 2006).

From a practice-based viewpoint, this matters at the team level because dis-
tributed leadership is enacted in the interactions between people during meet-
ings. Linkography helps us to understand who introduces proposals, who
elaborates or challenges them, whose ideas are taken up, and how references
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to plans, policies, values, priorities or data shape subsequent moves. This pro-
vides a concrete way of examining distributed leadership at the team level.
At the same time, we have limited empirical understanding of how these inter-
actional processes unfold as distributed leadership, despite calls to study distrib-
uted team cognition more closely (Sawyer et al. 2005). By tracing the links
between conversational turns, linkography makes visible how leadership
influence circulates among team members and how direction is co-constructed
in practice.

When several conversations are analysed using linkography and their
sequential structure is preserved, it becomes possible to compare how ideas
develop across conversations by examining both the visual structure of the lin-
kograph and its associated quantitative measures. Across cases, linkographs
consistently reveal certain structural features of dialogue, including the connec-
tivity of ideas, the balance between generative and evaluative talk, and the
extent to which collaborative reasoning is distributed across participants.
These features provide a common analytical basis for comparison.

Building on these shared indicators, researchers can then examine how
different conversational conditions influence the development of ideas. For
example, meetings may be compared in relation to the forms of expertise
present, varying interpersonal dynamics, differing levels of relational trust, or
the involvement of different stakeholder groups. Comparisons can also be
made between newly formed and established teams, between more and less
productive interactions, or between conversations facilitated with different
tools or brainstorming methods (see Hatcher et al. 2018 for an example compar-
ing two ideation methods). Because each conversation can be represented as a
comparable visual and numerical output, such analyses allow researchers to
explore how variations in team composition, context, and leadership practice
influence the connectivity and quality of collective reasoning.

For practitioners, these insights may offer leadership teams a structured way
to reflect on the dynamics of their meetings, identify norms and conversational
practices that support sustained idea development, and intentionally design
conditions that facilitate effective team cognition. Over time, accumulating
comparative studies may also help researchers identify recurring conversational
patterns and develop a clearer understanding of how team cognition unfolds in
ways that support or hinder effective collaboration and innovation.

Combining visual and numerical indicators to assess conversational
quality

A second contribution of linkography is its integration of qualitative visualisa-
tions with quantitative indicators to assess conversational quality and pro-
ductivity. Quantitative measures such as the number of moves, link index,
directionality of links, and distribution of critical forward (CM>) and backward
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(CM<) moves provide a way to determine the conversational quality and pro-
ductivity as a relational property of dialogue. Each of these indicators captures
a distinct structural feature of dialogue. The total number of moves provides a
baseline for the scale of participation. The link index indicates to what extent
participants made links between each other’s contributions. The backward
and forward directionality of conversational moves reveal whether dialogue is
integrating prior ideas or dispersing into parallel strands with limited consolida-
tion. The distribution of CM> and CM< moves identify which contributions sig-
nificantly shape the overall conversation and which consolidate prior threads.
Attending to these patterns has practical value, as it can inform the formulation
of meeting norms that support more coherent and cumulative meeting
processes.

Prior studies have shown that effective leadership conversations involve
explaining reasoning, engaging with disagreement, and building on others’
ideas (Meyer et al. 2023; Robinson, Sinnema, and Le Fevre 2014; Scribner
et al. 2007; Spillane et al. 2009). However, such qualities are often identified
through qualitative interpretation alone rather than through quantitative ana-
lyses of how ideas connect over time. The quantitative indicators within linko-
graphy address this limitation by making patterns of connection, extension,
and consolidation structurally visible and comparable across conversations.

For leadership practice in schools, specific linkographic indicators can
provide a lens on the quality of strategic conversations during staff meetings,
curriculum committees, or senior leadership planning sessions. A low link
index, for example, would suggest that participants are making few explicit con-
nections to one another’s contributions. A predominance of CM> moves within
these meetings may indicate effective ideation, with participants proposing and
extending new ideas. However, an overconcentration of CM> moves without
corresponding CM< moves may reflect blue-sky thinking that is insufficiently
anchored in operational realities, resource constraints, timelines, or questions
of sustainability.

The positioning of CM> moves is also practically significant. When CM>
moves occur early in a staff meeting or planning session, they can signal that
the stated purpose, values, or constraints are functioning as generative
anchors for the discussion, shaping subsequent proposals. If, however, CM>
moves emerge later but are weakly linked to the opening framing, this may
suggest that the conversation has drifted from its initial direction. In senior lea-
dership teams, late clusters of CM> moves can also indicate a shift in strategic
direction mid-meeting, sometimes without explicit acknowledgement. Conver-
sely, an absence of CM> moves in the early phase of a meeting may suggest that
participants are limited in new lines of reasoning. This can reflect coherence and
focus, or it can signal reduced initiative, depending on the surrounding link pat-
terns. Examining where CM> moves are in relation to the meeting’s structure
therefore helps leadership teams assess whether idea generation is aligned
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with shared purposes and whether shifts in direction are deliberate or
unexamined.

The positioning of CM< moves is equally informative. When CM< moves
occur throughout the meeting, they can signal ongoing synthesis and inte-
gration of earlier strands. When they are largely absent at the end of a
meeting, this may suggest that action points, priorities, or decisions have not
yet been consolidated. In practice, this can indicate either that the group
requires more time for deliberation or that it lacks established norms and facili-
tation skill for bringing discussion to resolution or identifying action points.

In addition to numerical indicators, qualitative visual measures provide inter-
pretive insight into how meaning is constructed across a conversation. Visual pat-
terns such as sawtooths, chunks, and webs allow researchers to identify moments
of sustained engagement, or fixation that are not readily captured through fre-
quency counts or thematic and conversational analysis. For example, sawtooth
patterns, characterised by successive moves linking to immediately preceding
contributions, can indicate periods of tightly coupled reasoning where partici-
pants actively build on one another’s ideas (Goldschmidt 2014). Chunks signal
extended phases of collective sense-making or problem solving (Goldschmidt
2014). Webs, by contrast, may reveal moments where ideas circulate without
clear convergence, highlighting exploratory or unresolved reasoning (Gold-
schmidt 2014). These visual configurations allow researchers to make qualitative
interpretations of emergent and distributed processes that would remain largely
invisible in methods that prioritise thematic outcomes or isolated utterances.

In terms of methodological rigour, the combination of visual and numerical
indicators supports analytic reflexivity. Qualitative inquiry necessarily positions
the researcher as an interpretive instrument (Patton 2015), yet linkography also
introduces quantitative measures that provide an additional lens for examining
the dialogue. Considering both the visual structure of the linkograph and its
associated metrics encourages attention to patterns of reasoning productivity
and idea connectivity rather than relying primarily on impressions shaped by
tone, language, or perceived dominance. This makes the basis for interpretation
more explicit and open to scrutiny, addressing concerns about methodological
conservatism and unexamined assumptions in leadership research (Bogotch
2023; Thomson 2017). Rigour can be further strengthened when these
outputs are discussed with practitioners whose conversations were studied,
allowing interpretations to be examined alongside participants’ own reflections
on how the dialogue unfolded.

Enabling reflection-on-action through the measurement and visualisation
of team reasoning

Beyond its analytic utility for researchers, linkography also holds potential as a
reflective tool within practitioner-researcher partnerships. In school contexts,
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leadership functions are accomplished through teams in subject departments,
working groups, or committees to name a few. While collaboration is often
assumed to be inherently beneficial, experience and research suggest that
group work does not reliably lead to effective sense-making or creative
problem solving (Sawyer et al. 2005). Linkography offers a way to move
beyond these unexamined assumptions.

Linkographs and archiographs (Blom and Bogaers 2020) provide concrete
representations of how team reasoning unfolds during a conversation and
how ideas are synthesised by means of forward (divergent) and backward (con-
vergent) statements. Practitioners and researchers can collaboratively revisit the
outputs of linkography to support reflection-on-action, particularly in coaching,
mentoring, and leadership development contexts. By identifying critical moves,
webs, and chunks of sustained reasoning, practitioners can examine which con-
versational actions supported idea generation and synthesis, and which con-
ditions contributed to drift or fragmentation. This can support team
metacognition about how their interactions shape the development of ideas
and inform how future strategic conversations are facilitated. In this way,
there is potential for extending the work of Scribner et al. (2007) by using linko-
graphy to identify and deliberately cultivate shared conversational patterns that
support effective strategic conversations. As Scribner et al. (2007) argue, organ-
isational effectiveness is enhanced when staff share interactional patterns that
enable coordinated action without the need for constant explicit direction.
Making effective conversational patterns visible and part of the organisational
culture offers a means of supporting collaborative strategic conversations.

Conclusion

While the use of simulated scenarios offered a controlled and ethically secure
means to illustrate linkography, this research design limits ecological validity.
Capturing leadership conversations in naturalistic settings introduces additional
practical considerations compared with simulated scenarios, including issues of
access, consent, and confidentiality. While field-based leadership research can
be conducted ethically through appropriate consent procedures, gaining
access to naturalistic strategic conversations in schools can be organisationally
sensitive. Such data collection is often most feasible for insider researchers who
occupy trusted roles within the organisation, although insider designs also raise
questions of role duality and bias. Future research applying linkography in nat-
uralistic school contexts should therefore consider carefully designed insider or
collaborative research approaches that include appropriate safeguards to
protect participants and organisational confidentiality.

This paper has demonstrated how linkography offers a process-sensitive meth-
odological contribution to educational leadership research by enabling the study of
leadership as an emergent and distributed practice. Leadership activity in schools is
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frequently enacted through collective work, yet commonly used methods such as
interviews, questionnaires, and observations tend to privilege self-reported per-
spectives and formal authority roles, making it difficult to capture leadership as
joint activity as it unfolds. By preserving the sequential and relational structure of
conversational moves, linkography allows researchers to trace how reasoning
develops through collaborative interaction, rendering visible how proposals are
introduced, taken up, extended, consolidated, or abandoned in real time.

In doing so, linkography provides a means to examine innovation as a socio-
cognitive process unfolding within strategic conversations. The integration of
visual patterns and quantitative indicators further enables interpretations of
how team reasoning develops during conversations, offering comparative
insight into the interactional conditions that support or constrain collective
problem solving. In addition, linkography offers a reflective resource for
researcher-practitioner teams, supporting the examination of shared conversa-
tional patterns. As future research applies linkography to larger datasets and
diverse leadership settings, it will be possible to further refine methodological
approaches to studying and supporting innovation as it emerges through dis-
tributed leadership practice.
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