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Abstract

Cognitive thinking models—dot thinking, linear thinking, and network thinking—represent
progressively complex ways individuals understand problems and make decisions. This paper
provides an interdisciplinary examination of these thinking models and presents a
developmentally appropriate framework for shifting individuals upward from dot to linear to
network thinking. Drawing on cognitive psychology, adult development theory (e.g. Piaget’s
stages and Kegan’s orders of mind), systems thinking, metacognition, and learning theory, we
define each thinking model with theoretical and empirical foundations. Dot thinking is
characterized by focus on isolated points or events in experience, linear thinking by
straightforward cause-and-effect reasoning in a sequential manner, and network thinking by
recognition of complex interconnections and systems. We propose a diagnostic methodology to
identify an individual’s current cognitive model using behavioral indicators, reasoning patterns,
and decision-making characteristics. Building on this assessment, we design a training and
developmental program to help dot thinkers advance to linear thinking and linear thinkers
progress to network thinking. The program emphasizes scaffolded learning experiences,
metacognitive reflection, and systems-thinking exercises tailored to each developmental stage.
We also discuss potential challenges—such as cognitive resistance, organizational constraints,
and measurement difficulties—in applying this model within workplaces, educational settings,
and coaching contexts. Finally, we outline future research directions to refine the framework and
explore its impact. The aim is to equip practitioners with evidence-based strategies for fostering
higher-order thinking capabilities in adults, thereby enabling individuals and organizations to
better navigate complexity and change.

Introduction

Modern organizations and societies face unprecedented complexity, requiring individuals to
think beyond simple or habitual patterns. However, many adults remain entrenched in relatively



simplistic modes of thinking that limit their ability to adapt and innovate in complex
environments. Practitioners in leadership development, education, and coaching frequently
observe that some individuals fixate on immediate tasks or details (what we term “dot thinking”),
while others think in straight-line chains of cause and effect (linear thinking). Only a minority
naturally engage in “network thinking,” considering a web of interconnected factors in their
reasoning. This misalignment between the complexity of real-world problems and individuals’
dominant thinking models can hinder effective decision-making and learning.

A key developmental goal, therefore, is to help individuals progress from dot to linear to network
thinking. Achieving this requires both a clear theoretical understanding of these cognitive models
and practical methods to diagnose and develop one’s thinking. In cognitive psychology and adult
development literature, there is strong evidence that thinking evolves through qualitatively
different stages or structures of reasoning (Piaget, 1952; Kegan, 1994). Each successive stage
enables a person to integrate more elements of reality into their thinking — moving from focusing
on discrete facts or “dots,” to connecting those dots in linear sequences, and eventually to
grasping whole systems of relationships. For instance, Piaget noted that adolescents ideally
transition from concrete focus on one situation at a time to formal operations involving abstract,
hypothetical reasoning (the beginnings of multi-factor thinking). Similarly, adult developmental
theorist Robert Kegan describes an evolution from a “Socialized Mind” (often tied to linear, rule-
based thinking) to a more complex “Self-Authoring Mind” (which can create an internal
framework but may still be limited to one worldview) and finally to a “Self-Transforming
Mind,” which can examine problems from multiple perspectives and see inter-system
relationships . Only about 1% of adults reach this self-transforming, systems-oriented stage, yet
today’s volatile, uncertain, complex, and ambiguous contexts demand more people operate at
this level.

This paper seeks to bridge theory and practice by first defining dot, linear, and network thinking
models and their theoretical foundations, and then outlining how to assess an individual’s current
model and intentionally cultivate growth to the next level. Our approach is interdisciplinary. We
draw on cognitive psychology (e.g. how novices and experts differ in problem representation),
adult development theories (stage models of cognitive complexity), systems thinking principles
(holistic versus reductionist approaches), metacognition (self-awareness of thought processes),
and learning theory (especially constructivist and transformative learning frameworks). By
integrating these perspectives, we aim to provide practitioners—such as organizational
development consultants, educators, and coaches—with a robust framework for diagnosing
thinking models and designing developmental interventions.

In the sections that follow, we present a literature review that defines dot, linear, and network
thinking with support from theoretical and empirical research. Next, we propose a
Methodology/Theoretical Framework for diagnosing an individual’s cognitive model using



observable indicators. We then detail a Program Design for helping dot thinkers progress to
linear thinking, and linear thinkers to network thinking, including specific training techniques
and curricular elements. In the Discussion, we address challenges (e.g. motivational and
contextual barriers) and limitations of this approach and suggest future directions for research
and application. We conclude by underscoring the importance of cultivating higher-order
network thinking for personal and organizational success in an increasingly complex world.

Literature Review

Defining “Dot,” “Linear,” and “Network” Thinking

Dot Thinking: “Dot thinking” refers to a cognitive approach that is focused on individual
elements or events in isolation, without integrating them into a broader framework. In dot
thinking, people concentrate on “the dots” — specific activities, facts, or departments — rather
than the connections between them. This mode is analogous to what some cognitive
psychologists describe as fragmented or context-independent thinking, where an individual may
understand pieces of information but not how they relate systemically. Stephen Shapiro (2002)
introduced the “dot vs. line” metaphor in an innovation context: most people, he observed,
operate in a dot mindset, concentrating on isolated tasks or silos, whereas creative insight comes
from connecting those dots along lines of relationship. A dot thinker often excels at dealing with
concrete, here-and-now details but struggles to see patterns or causal linkages beyond the
immediate scope.

Dot thinking can be grounded in early developmental stages. Jean Piaget’s theory suggests that
young children in the preoperational stage focus on one aspect of a situation at a time
(centration) and have difficulty understanding complex relationships. Even in adults, a form of
this concrete, single-point focus can persist. In adult development terms, we might liken dot
thinking to Kegan’s Instrumental Mind (Stage 2) or aspects of the Socialized Mind (Stage 3),
wherein one’s understanding is tied to specific needs, roles, or the perspectives absorbed from
others, without an independent systemic worldview. Empirically, dot thinking manifests in
problem-solving as well. Novice problem-solvers, for example, tend to approach each problem
as a discrete instance and often categorize problems based on surface features rather than
underlying principles (Chi et al., 1981). They might latch onto one piece of information (“dot”)
in a problem and use it literally, missing the broader context or hidden variables. Experts, in
contrast, see the deeper structures and connections — essentially thinking beyond the dots (Chi et
al., 1981). This novice tendency to treat each piece of information in isolation illustrates the
nature of dot thinking in cognitive terms.



In practical contexts, dot thinking corresponds to what is sometimes called silo mentality or
compartmentalized thinking. An employee displaying dot thinking might focus only on the
metrics of their own department, not considering how their work impacts other departments.
Similarly, a learner with dot thinking might memorize facts without linking them into an
integrated understanding. While dot thinking allows focus and mastery of individual elements, its
limitation is a lack of synthesis: the person “can’t see the forest for the trees,” to borrow a
common phrase. They see each tree (dot) but not the forest (whole system).

Linear Thinking: Linear thinking is a step beyond dot thinking in complexity. In linear thinking,
individuals connect dots in a straight line, following a logical, sequential chain of reasoning
where one element leads to the next. This mode is characterized by cause-and-effect reasoning,
often assuming a simple, unidirectional relationship between variables (“A causes B, which
causes C”). Linear thinkers seek clear, orderly progressions and often operate under the
assumption that future outcomes will be proportional to inputs or will continue trends in a
straight line. This approach to thought has deep roots in Western education and logic, aligning
with Piaget’s concrete operational and early formal operational reasoning—where individuals
can follow orderly steps and understand direct causal relationships, though they may struggle
with multiple variables or probabilistic reasoning.

Research shows that linear thinking is essentially the default cognitive style for most people.
Greer (2010) noted that students (and even teachers) of widely differing ages and backgrounds
tend to approach nonlinear situations “as if they are linear,” evidencing a strong cognitive bias
toward linearity. Ebersbach et al. (2010) found that even five-year-old children naturally employ
linear assumptions in reasoning about quantities and processes, before any formal instruction. In
other words, humans are inclined to first understand the world in terms of straight lines and
simple correlations. This makes linear thinking highly prevalent; it dominates not only individual
reasoning but also educational curricula and organizational planning (often to a fault). A review
by de Langhe, Puntoni, & Larrick (2017) in Harvard Business Review observed that managers
often fall into the trap of “linear thinking in a nonlinear world,” leading them to make flawed
decisions because they expect steady, incremental changes when in reality, feedback loops or
exponential growth may be at play. The human mind “likes simple straight lines” and tends to
assume constant, additive effects. This offers cognitive comfort because linear models are easier
to visualize and compute — for instance, assuming a business will double output if it doubles
staff, or that increasing a dose will always produce proportional response.

Linear thinking is valuable in many structured or stable situations. It underlies classical logic,
algorithmic procedures, and step-by-step problem solving. For example, in mathematics
education, students first learn linear relationships (proportional reasoning) as a foundation.



However, an over-reliance on linear thinking becomes problematic when one encounters
complex or dynamic systems. Rita McGrath (2019) and other management scholars have argued
that tackling complex, systemic problems with linear thinking often fails, because linear thinking
ignores nonlinear interactions, delays, and cumulative feedback (McGrath, 2019). Systems
scientists likewise contrast reductionist, linear models with complex systems models. A linear
thinker might analyze a situation by holding all but one variable constant and seeing its direct
effect on one outcome. In reality, many variables change together and influence each other in
loops.

Key characteristics of linear thinking include sequential reasoning, a preference for definitive
answers (often “right vs wrong” in a single dimension), and a tendency to simplify problems by
assuming ceteris paribus (all else equal). Cognitively, linear thinkers typically can handle one
independent dimension of change at a time and often expect that change to be steady. Adult
developmental frameworks place many adults in this category. Kegan’s Self-Authoring Mind
(Stage 4) might be seen as a sophisticated form of linear thinking: such individuals create an
internal consistent framework (a personal ideology or system of rules) that they methodically
apply. They can plan and strategize their life or work according to this internally linear narrative
(“This is who I am and what I stand for”). Yet, as Kegan points out, even this advanced linear
thinker might “prefer their own ideas” and be resistant to multiple perspectives outside their
framework. That is, they might not fully appreciate truly divergent viewpoints or complex
interactions that don’t fit their established linear model. This highlights the limit of linear
thinking: it tends to be one-dimensional (or at most, deals with a few dimensions separately) and
can be blindsided by complexity.

Network Thinking: Network thinking (also referred to as holistic thinking, systems thinking, or
nonlinear thinking) is a cognitively advanced model where individuals perceive knowledge as an
interconnected network of concepts, factors, and influences. A network thinker goes beyond
linear cause-effect chains to see multiple relationships, feedback loops, and the overall structure
of a system. In this mode, problems are not isolated or approached with one-track solutions;
instead, the thinker views any issue as part of a larger context or system. Network thinking aligns
with what developmental psychologists call postformal thought — a stage beyond Piaget’s formal
operations. Postformal cognition is “more flexible, logical, willing to accept moral and
intellectual complexities, and dialectical” in that it can integrate conflicting viewpoints and
paradoxes. Individuals at this level understand that problems often have multiple valid solutions
and causes, and they combine experience with abstract reasoning to make sense of complexities.
Michael Basseches (1984) described dialectical thinking as a hallmark of adult cognitive
development beyond formal logic — recognizing that reality is dynamic and composed of
interrelated parts in continuous change. He explicitly argued that dialectical (network-like)
thinking represents a “post-formal level of cognitive organization”, distinct from and more
advanced than linear formal thinking.



Network thinking is essentially the cognitive embodiment of systems thinking. Barry Richmond,
who coined the term “systems thinking,” described it as the ability to see both the forest and the
trees simultaneously. In other words, a network thinker can zoom in on components when
needed but never loses sight of the larger whole and how components interrelate. They perceive
a “web” of causation rather than a simple chain. Key features of network thinking include:
recognizing interconnections and interdependencies among elements (e.g., how a change in one
part of an organization may ripple out to affect other parts), understanding feedback loops
(where outputs of a system can influence its inputs in reinforcing or balancing ways),
appreciating nonlinearity (small changes can have big effects and vice versa, due to
multiplicative or threshold effects), and thinking in terms of multiple perspectives or
stakeholders simultaneously. A network thinker often tolerates ambiguity and paradox, knowing
that in complex systems, two seemingly contradictory truths can both hold (for example, a
solution that has short-term downsides but long-term gains).

From an adult development viewpoint, network thinking corresponds to the highest stages
identified by theorists. Kegan’s Self-Transforming Mind (Stage 5) is a close match: individuals
at this stage “see beyond themselves and see how people and systems interact,” internalizing the
principle that “there are relationships, and I am part of them”. They are highly reflective, able to
examine their own ideologies critically, and they often treat conflict or differences as valuable
information for growth rather than threats. These are the people who naturally practice systems
thinking as “part of their way of understanding challenges”. Likewise, other developmental
models (e.g., integrative thinking, complex epistemic cognition) highlight an increased capacity
to synthesize multiple domains of knowledge and to reason about the interactions between
systems.

Cognitive psychology and neuroscience offer additional insights into network thinking. Some
studies of creativity and expertise suggest that highly creative individuals can connect distant
concepts in novel ways (akin to having a richly interconnected semantic network) and can switch
between different neural networks (analytical and associative) with agility (Beaty et al., 2018).
Metacognition plays a significant role here: the network thinker monitors and adapts their
thinking strategy as they navigate complex problems, an ability linked to executive functions in
the brain. Indeed, adults with strong metacognitive skills are better able to “handle complexity”
because they can regulate their thought processes, reflect on their assumptions, and adjust their
approach when a linear strategy fails. They think about their own thinking, which helps them
avoid linear bias and consider broader factors.

In practical scenarios, network thinking might be observed in a leader who, when addressing a
business challenge, considers not only the direct effects of a decision but also secondary and
tertiary effects (systemic impacts on morale, customer perceptions, supply chains, etc.). They
might use tools like systems maps or cause-effect diagrams to visualize networks of causation.



For example, rather than implementing a policy and assuming it will linearly yield result X, a
network thinker will anticipate feedback: “If we implement this policy, employees might react in
ways that counteract the intended effect, leading to a new outcome Y.” They are aware that
applying linear solutions to non-linear problems is an “incorrect approach,” because one-
dimensional thinking can’t accurately predict outcomes in a complex system. As one
commentary put it, most people think in a simple sequence “A — B — C,” but in reality, it’s
often “A — B — C and also back to A again,” forming a loop. Network thinking accounts for
such feedback loops, emergent properties, and multi-level influences that linear thinking would
overlook. It’s a holistic mindset: not just solving a problem but understanding the problem-solver
is part of a larger system and that solutions change the context in which they must sustain
themselves.

To summarize, dot thinking, linear thinking, and network thinking represent a progression from
isolated to sequential to systemic cognition. Table 1 provides a brief comparative overview of
the three models:

e Dot Thinking: Focuses on individual points or facts in isolation. Lacks integration. Tends
to be concrete and context limited. (Analogy: seeing individual stars without forming
constellations.)

e Linear Thinking: Connects points in one-dimensional sequences. Assumes
straightforward causality and proportionality. Good for structured, simple problems but
struggles with complexity. (Analogy: drawing a straight line through a set of points.)

e Network Thinking: Integrates points into a multi-dimensional network. Sees wholes,
patterns, and dynamic relationships. Anticipates unintended consequences and multiple
outcomes. (Analogy: forming a constellation or a web out of stars, seeing how each star
connects to others in patterns.)

Each model has its place: dot thinking aids detail orientation, linear thinking provides clarity and
order, and network thinking yields insight into complexity. However, as challenges in
professional and personal arenas become more complex, there is a growing need to cultivate
network thinking capabilities. The next sections will explore how we can determine an
individual’s current thinking model and what interventions can facilitate their growth from one
level to the next.

Methodology/Theoretical Framework for Diagnosis

How can we accurately diagnose an individual’s cognitive thinking model? Given that dot,
linear, and network thinking are internal cognitive orientations, we need a framework that infers



these from observable behaviors, reasoning patterns, and decision-making processes. Our
proposed methodology draws from constructive-developmental assessment approaches (e.g.,
Kegan’s Subject-Object interview, Piagetian tasks) and cognitive task analysis. It focuses on
identifying telltale indicators in how a person learns, communicates, and solves problems that
reveal whether they are thinking in dots, lines, or networks.

Diagnostic Criteria and Behavioral Indicators

We synthesize the literature to propose key diagnostic criteria for each thinking model:

o

Indicators of Dot Thinking:

Narrow Focus on Isolated Details: The individual often talks about parts of a
situation without referencing the whole. They may excel at describing “the what”
(facts or events) but not “the why” or “how things relate.” For example, when
asked to analyze a work process, a dot thinker might enumerate each step or their
own task but not describe how steps influence one another or the end goal.
Concrete Reasoning: They favor concrete examples and may struggle with
abstract generalizations. In explanations, they might jump from one detail to
another without a unifying thread. Their problem-solving approach tends to be
reactive — addressing one issue at a time as it arises, rather than anticipating how
one decision impacts another area.

Decision-Making Style: Dot thinkers make decisions based on immediate,
tangible factors (what is directly in front of them). They might implement a
solution that fixes one spot problem but fail to consider side effects on other parts
of the system. They often require guidance to “connect the dots” — for instance, a
coach might notice they performed all tasks correctly, yet the overall project
failed due to lack of coordination, something the dot thinker didn’t foresee.
Communication Clues: In speech or writing, dot thinkers may list points or
incidents without clear transitions. They might struggle when asked to summarize
the overall meaning or pattern among those points. If given an open-ended
question (“How do you approach learning a new skill?”), a dot thinker might
recount a specific experience or technique rather than articulate a strategy or
principle that ties experiences together.

Indicators of Linear Thinking:

o

Sequential Logical Reasoning: A linear thinker typically explains their thought
process in terms of steps: “First I do A, then B, which leads to C.” Look for
evidence of cause-and-effect language (“because”, “therefore”) in their reasoning.
They approach problems methodically, often creating checklists, flowcharts, or
ordered plans. In an interview, if asked how they solved a problem, a linear
thinker will enumerate the sequence of actions or thoughts and may assume each

had a predictable effect.



One-Dimensional Analysis: They tend to hold one variable or perspective
constant while examining another. For example, they might analyze a business
decision purely in terms of cost-benefit numbers (one dimension) without
considering employee morale or market feedback simultaneously. They handle
well-defined problems (e.g., a math problem with a single answer) confidently,
but with ill-defined problems, they might either oversimplify them into a linear
format or feel discomfort.

Preference for Certainty and Clarity: Linear thinkers often prefer problems where
the rules are known, and outcomes can be forecast (even if roughly). They can
become frustrated by ambiguity. In decision-making, they might lean on past
formulas (“Last time X led to Y, so this time it will too””). They may not readily
identify nonlinear phenomena like diminishing returns or tipping points unless
explicitly taught.

Use of Analogy and Metaphor: If they use analogies, linear thinkers often choose
analogies that are straightforward and structural (“This situation is like following
a recipe” — implying a clear sequence). They might not spontaneously generate
cross-domain analogies unless prompted, which is something network thinkers do
frequently.

Perspective-Taking: A key diagnostic difference between linear and network
cognition is perspective-taking. A linear thinker may consider one perspective at a
time. For instance, they might separate a problem into a financial perspective,
then a technical perspective, but consider them sequentially rather than
simultaneously. They can understand others’ viewpoints (especially if at Kegan’s
Socialized Mind, they internalize them), but they tend to integrate them into one
consistent framework or choose one “correct” perspective to follow. They seldom
hold conflicting viewpoints in mind comfortably; instead, they resolve conflict by
deciding which viewpoint is right in a given linear hierarchy.

e Indicators of Network Thinking:

o

Systems Perspective in Reasoning: A network thinker habitually discusses how
elements connect. In problem-solving, they naturally broaden the scope of
consideration: “How does this relate to other issues?” or “What is the bigger
picture here?”” They might draw a diagram of the problem with many interlinking
arrows or tell a story that weaves together multiple factors. For example, when
analyzing a drop in team performance, a network thinker might link it to factors in
organizational structure, team dynamics, individual motivations, external
pressures, and so on, demonstrating a mental model of the system at work.
Identification of Feedback and Nonlinearity: Listen for mention of feedback loops
(“If we do X, it might initially improve Y, but that will eventually loop back and
affect X*’) and non-linear effects (“a small change here could have a huge impact
there”). The person might explicitly warn against linear assumptions. For
instance, they might say, “We can’t just assume double investment yields double
output — we need to consider capacity limits and market saturation.” This
indicates awareness of non-linear relationships, a hallmark of network thinking.
Analogical and Lateral Thinking: Network thinkers often make analogies across
different domains. They might say, “This engineering problem is like an
ecosystem,” or “We need to connect the dots from different fields.” This ability to



connect distant concepts parallels what Shapiro’s anecdote described: an
innovative person first asks, “What is this like?”” when encountering something
new, then draws parallels to a known domain. Such analogical reasoning is a key
sign of a richly connected cognitive schema. It often leads to creative insights, as
the individual leverages relationships from familiar domains to understand new
situations.

o Multiple Perspectives and Empathy: A network thinker can entertain multiple
perspectives simultaneously. In a discussion, they might articulate how a situation
looks to different stakeholders (e.g., “From the customer’s perspective this looks
one way, but from the regulator’s perspective it looks another, and we need a
solution that addresses both’). They show an ability to integrate or toggle between
these viewpoints, embodying what adult learning theorists call relativistic or
dialectical thinking — recognizing that truth may be relative to context and that
one must navigate trade-offs. They also might exhibit high reflective capacity:
openly questioning their own assumptions and mental models. For example, they
might say, “I realize ’'m assuming X, but in a different context that might not
hold; what are we not seeing?” This self-reflective questioning is a metacognitive
practice strongly associated with higher-order thinking.

o Decision Process: In decision-making, network thinkers are deliberative and
exploratory. They are more likely to employ techniques like scenario planning
(imagining different future scenarios based on interactions of variables), systems
mapping, or consulting a diverse group for input, understanding that a robust
decision requires seeing the issue from many angles. They consider long-term
consequences and unintended effects. Their decisions often involve optimizing
the system’s health rather than maximizing a single metric. They may articulate
goals in terms of systemic outcomes (e.g., “We aim to improve the overall
ecosystem, not just our market share, because those are interdependent”).

Diagnostic Methods

To apply these criteria in practice, we propose a multi-method assessment framework:

1.

Structured Interviews (Subject-Object Interview approach): Adapt Robert Kegan’s
Subject-Object interview technique to gauge how individuals make meaning of
challenging situations. In such an interview, we present dilemmas or prompts that require
the person to discuss how they reason about complex issues (for example, “Tell me about
a time you had to make a decision with no clear right answer” or “How do you approach
a conflict in a team?”’). We then listen for the structure of their thinking in the response.
Do they focus on a single aspect (dot)? Do they outline a single reasoning chain (linear)?
Or do they weigh multiple interconnected factors (network)? The interviewer can probe
with questions that encourage reflection on connections (“Why did you prioritize that
factor? What do you think caused this outcome? What else was affected?”’). How the



individual handles these prompts is revealing. A dot thinker might become locked onto
one detail of the story; a linear thinker might provide a straightforward problem-solution
narrative; a network thinker might set the stage, narrating several moving parts and their
interactions. This approach aligns with constructive-developmental assessments in
research, which have reliably distinguished stages of reasoning (Lahey et al., 1988;
Torbert, 2004).

Scenario Analysis and Think-Aloud Protocols: We can present the individual with a
complex scenario or case study relevant to their domain (for example, a short business
case with multiple problems entangled, or a social issue with various stakeholders) and
ask them to think aloud as they work through it. As they speak, we note whether they
jump straight into isolated problem points (dot approach), set up a linear action plan
(linear approach), or begin by mapping relationships and identifying key leverage points
(network approach). For instance, given a scenario about declining product sales, a dot
thinker might fixate on one product feature; a linear thinker might create a stepwise
marketing plan assuming more ads — more sales; a network thinker might ask for data
on customer behavior, competitor actions, and economic trends, perhaps drawing a causal
loop diagram of how these factors feed into sales. The think-aloud method yields rich
data on reasoning patterns in real time.

Problem-Solving Tests and Written Exercises: We can design written assessments where
individuals respond to open-ended questions that are specifically constructed to require
either a linear or a systemic approach. One example is providing a logic puzzle versus a
systems puzzle. A logic puzzle (e.g., a classic brainteaser) might be solved by linear
reasoning, which most can do, but a systems puzzle (e.g., “How would you reduce traffic
congestion in a city?”’) requires thinking about interacting variables (public transit, urban
design, human behavior, etc.). In written responses or diagrams, does the person list a
single causal chain (“build another road to reduce congestion’) or do they discuss
multiple concurrent solutions and how they interplay (“improve public transit to reduce
cars, but also consider zoning so work and home are closer, etc., noting these require
coordination”)? We can evaluate these responses with a rubric that rates the level of
integrative complexity (a concept in psychology that measures the degree to which
someone recognizes multiple perspectives and their integration). High integrative
complexity in responses corresponds to network thinking, whereas low complexity
(simplistic one-factor answers) corresponds to dot or linear thinking.

Behavioral Observation in Group Settings: Sometimes how people interact in teams or
decision-making meetings can indicate their thinking model. For example, in a meeting
tackling a multifaceted problem, a dot thinker might focus only on their department’s
issue and go quiet when discussion veers to big-picture strategy. A linear thinker might
propose a step-by-step plan quickly, perhaps not incorporating others’ inputs, whereas a
network thinker might act as a facilitator, highlighting connections between ideas brought
up by different team members and cautioning against quick fixes that ignore root causes.
By observing or reviewing transcripts of such interactions (with proper consent and
ethical considerations), one can identify patterns: Does the person frequently say “how
does X affect Y?” (network trait), or do they stick to “first we do X then Y (linear trait)?
Does the person ask questions about context and external factors (network) or keep the
scope narrowly defined (dot)?



5. Use of Standardized Developmental Instruments: There are established instruments and
questionnaires in developmental psychology that could be repurposed. For instance, the
Washington University Sentence Completion Test (SCT) for ego development
(Loevinger’s model) indirectly measures complexity of thought by analyzing how people
complete prompts. Although not explicitly about systems thinking, higher stages in that
test correspond to more complex, integrative thinking. Similarly, tools like Lectical
Assessments (developed by Theo Dawson and colleagues) present dilemmas and score
the structure of reasoning on a developmental scale. These assessments can be aligned
with our dot-linear-network continuum. A high Lectical score or a postconventional
reasoning score would likely indicate network thinking propensity. In practice, a coach or
psychologist could administer such an assessment and interpret the results in terms of our
three categories.

Validating the Diagnosis

It’s important to note that thinking models are not absolutely clear-cut; context matters, and
individuals might exhibit different modes in different situations. Therefore, our diagnostic
approach should be multi-trait, multi-method — using several of the above methods to triangulate
a person’s predominant thinking mode. Consistency of evidence across scenarios will strengthen
confidence in the diagnosis. For example, if an individual in an interview talks in linear terms,
and in a scenario, exercise also provides a linear solution, and colleagues describe that person as
“very methodical but not the most innovative,” it converges to a linear thinking profile. On the
other hand, if someone shows hints of network thinking in one domain (perhaps a hobby or a
subject they know well) but reverts to linear thinking under stress or in a work context, we
should carefully note those differences. This could indicate they are on the cusp of development,
or that domain familiarity influences their thinking complexity.

We also consider whether the person’s metacognitive awareness of their own thinking can
inform diagnosis. We might directly ask: “How do you typically solve complex problems? Walk
me through your process.” A network thinker might explicitly mention reflecting on their
thinking or considering the system (“I try to step back and see the whole picture, sometimes I
draw it out”), demonstrating metacognitive strategy use. A linear thinker might say “I break the
problem down and tackle one piece at a time,” which is a straightforward strategy. A dot thinker
may not have a clear answer or might say “I just start with whatever part I can handle,” implying
little strategic planning. Such self-reports, while subjective, give an additional lens.

Finally, aligning the diagnosis with established developmental levels of complexity provides
theoretical validation. If someone identified as a network thinker through our methods, we would



expect them to also fit descriptions of postformal or relativistic thinkers in the literature or score
accordingly on complexity measures. We might use an integrative complexity scoring on written
material they produce (a content analysis technique used in psychology). High integrative
complexity (presence of differentiated and integrated viewpoints) would back up a network
thinking diagnosis. Conversely, a dot or linear thinker’s writing would score low (presenting one
viewpoint or simple differentiation without integration).

The outcome of the diagnostic phase is a rich profile of the individual’s cognitive model: not just
a label (dot/linear/network) but an understanding of how they reason and where their growing
edges are. For instance, one individual’s profile might show: “Predominantly linear thinking,
able to execute stepwise plans well, shows emerging awareness of systems in familiar contexts
but tends to simplify unknown problems.” This nuanced picture then informs a personalized
developmental intervention.

Program Design for Developmental Progression

Armed with a diagnosis of an individual’s current thinking model, we turn to designing a
developmentally appropriate training program to foster growth to the next level. The guiding
principle of our program design is that learning experiences must meet the learner where they are
(within their zone of proximal development, to use Vygotsky’s term) and gently push them
towards greater complexity through challenge and support. We therefore outline two parallel
tracks: one for helping Dot Thinkers — Linear Thinkers, and another for helping Linear
Thinkers — Network Thinkers. Each track includes tailored objectives, instructional strategies,
practical exercises, and feedback/coaching mechanisms. We also emphasize metacognitive and
reflective practices throughout, as these are known to catalyze cognitive development (Flavell,
1979; Mezirow, 1991).

Developmental Program: From Dot to Linear Thinking

Objectives: For individuals identified as dot thinkers, the primary developmental objective is to
cultivate the ability to connect points into logical sequences and to consider straightforward
causal relations. We want them to move from an isolated, patchwork approach to a more
organized, linear approach in their thinking. Key sub-goals include: (1) Improving logical
reasoning and sequential planning skills, (2) Encouraging recognition of cause and effect
(including delayed effects) rather than seeing events as disconnected, (3) Broadening attention
span from single-task focus to cross-task connections (e.g., how one task outcome affects the



next task or overall goal), and (4) Building basic abstraction ability — the capacity to derive
general rules or themes from specific instances (a precursor to linear generalizations).

Instructional Strategies: We employ a scaffolding approach where initial tasks are only slightly
more complex than the learner’s current comfort, then gradually increase in complexity as
competence grows. Strategies include:

o Connect-the-Dots Exercises: This can be both literal and metaphorical. For instance, start
with simple concept mapping activities: present a list of ideas or facts relevant to a topic
and guide the learner to draw connections between them. One exercise could be giving
them jumbled steps of a process and asking them to arrange them in a logical order and
explain the connections. Another could involve story sequencing — providing out-of-order
story events for them to place in a coherent sequence, thereby practicing constructing a
narrative line (this is particularly useful if the person’s role involves making sense of
information or telling a story with data). By explicitly practicing connecting discrete
points, the learner internalizes the idea that points are meant to be connected.

e Causal Reasoning Drills: Introduce basic tools from root cause analysis and logic. For
example, train them in using a Cause-and-Effect Diagram (Ishikawa or “fishbone”
diagram) for a familiar problem. This visually shows a central effect and several causes
branching into it. At first, the dot thinker might list random possible causes; through
coaching, we help them categorize causes and link them to the effect. Another drill is if-
then prediction: present scenarios and ask, “What do you think will happen if X occurs?”
Discuss the answers to highlight cause-effect links. Even something as simple as using
everyday examples (e.g., “If we water this plant more, what might happen? If we don’t
water it, what then?”’) can reinforce thinking in terms of conditional relationships rather
than isolated facts.

e Step-by-Step Planning Tasks: Have the individual practice making short plans that
require ordering and dependencies. For example, in a work setting, ask them to draft a
plan for a small project including sequence and timeline (“First do A, then B,” etc.).
Provide a template that explicitly asks for “Step 1, Step 2, Step 3... and why in that
order?” This not only encourages linear structuring but also the articulation of rationale
between steps. Provide feedback highlighting the logical flow: “Yes, Step 2 comes after
Step 1 because you need the data collected in Step 1 to inform Step 2. Good — that’s a
causal link.”

e Storyboarding and Forward-Chaining: Adapt techniques from programming and
storytelling. In computing education, novices learn flowcharting — drawing a flow of
actions/decisions. Similarly, have the learner create flowcharts for processes they know
(for instance, flowchart “My morning routine” or “How I handle an email request”). This
externalizes their thinking and allows a coach to discuss any missing links or leaps in
logic. For storytelling, give them practice with consequential thinking: “Imagine an
action by a character, and then ask what happens next, and then next...?” This fosters a
habit of following through linearly instead of jumping around. A more advanced exercise
as they improve could be backward chaining (“Given an outcome, can you trace back
what might have led to it step by step?”’), which is crucial for analytical reasoning.



e Introduce Simple Systems with Linear Behavior: Interestingly, one way to step up dot
thinkers is to let them play with systems that are mostly linear to observe predictable
patterns. For example, use a simple business simulation or a basic physics experiment
where input and output have a clear linear relationship (up to a point). The learner can
tinker and see that “adding X produces more Y in a proportional way.” This strengthens
their confidence in making connections and using systematic approaches, before later
introducing systems where the linear relationship breaks (which will be done in the next
stage of development). Educational research suggests that novices benefit from initially
encountering well-behaved systems to form mental models of causality (Kali et al.,
2010). For example, a computer simulation where they manage inventory and see that
ordering more stock straightforwardly reduces stockouts. After mastering that, they can
handle scenarios with more variables.

Metacognitive and Reflective Supports: Throughout the training, we incorporate reflection
sessions where the individual considers how they approached tasks. We might ask after an
exercise: “How did you figure out the order of steps? What was your reasoning for connecting
those ideas?” Initially, dot thinkers might not have much to articulate (“I just guessed” or “It felt
right”). The coach then models' reflection: “I noticed you chose this first because it seemed most
urgent — that’s a strategy of prioritizing by urgency. What if we prioritized by importance
instead? How would the sequence change?” By putting names to strategies and thought
processes, we help them become aware of and control their reasoning (metacognition). Research
by Dawson (2008) and others indicates that even basic metacognitive awareness can significantly
improve problem-solving performance in adults. We encourage them to keep a learning journal
to write short entries about connections they noticed each day — e.g., “Today I realized Task A
influences Task B when I did...” This journaling habit makes connecting thoughts a routine.

Practical Example of a Dot-to-Linear Training Module: Consider an employee, Alice, who is

very detail-oriented but has trouble outlining projects. A sample 4-week module for her might
look like:

e Week I: Concept mapping personal work tasks (with coach feedback to draw lines
between tasks and outcomes). Journal prompt: Identify one cause-effect relationship you
saw at work this week.

e Week 2: Planning a hypothetical small event (like a team lunch) in sequence. Use a
template to list steps and reasons. Mid-week, discuss any step omissions or mis-orders.
Introduce simple “if-then” scenarios related to the plan (e.g., if lunch delivery is late,
what happens to schedule?).

e Week 3: Problem-solving workshop: given a basic puzzle (“why is the office too cold in
mornings?” with answer involving thermostat settings and timing), guide her to lay out
possible factors and test them linearly. Once solved, highlight how thinking stepwise
helped. Introduce a slightly more complex scenario (maybe a two-factor problem) to
solve next.



e Week 4: Reflection and application: Alice applies the newfound linear approach to a real
work problem (like organizing her tasks for the week logically or debugging a workflow
issue by checking each step in order). She writes down her plan, the rationale, and later
notes what happened. Coach reviews and debriefs praising evidence of linear reasoning,
gently pointing out any remaining dot-like gaps (“You solved the immediate issue, but
notice there was a step that connected to another department you overlooked—Iet’s
include that next time.”). This sets her up to start thinking cross-department (a hint of
systems thinking to come).

By the end of such a program, the dot thinker should show improvement in creating coherent
plans and recognizing direct linkages. Their mindset shifts from “I just do my task” to “I do my
task so that the next task can succeed.” They gain a sense of linearity in time and logic—which is
progress. It’s important that we measure this progress not just by their self-report but by tangible
outcomes: for example, does Alice now complete multi-step assignments with fewer issues?
Does she articulate project goals and sub-tasks more clearly? These are signs the training has
taken hold.

Developmental Program: From Linear to Network Thinking

For individuals who are solid linear thinkers, the next leap is more challenging—they must learn
to let go of the comfort of linearity and embrace complexity, without falling into confusion. The
objective here is to expand their cognitive framework from one-dimensional chains to multi-
dimensional networks. We want to help them move from seeing “one path” to seeing multiple
pathways and interactions. Sub-goals include: (1) Developing systems thinking skills
(identifying parts, relationships, and dynamics of systems), (2) Enhancing ability to handle
ambiguity and paradox (since complex systems often involve conflicting goals or non-obvious
solutions), (3) Fostering multi-perspectival thinking (considering other stakeholders, disciplines,
or levels of analysis concurrently), and (4) Strengthening strategic foresight (anticipating long-
term and second-order effects of actions).

Instructional Strategies: Our strategy for linear-to-network is to destabilize the linear—create
experiences where linear methods won’t suffice—within a supportive learning environment and
then provide systems tools and reflective practices to make sense of the ensuing complexity. Key
strategies:

o Systems Thinking Workshops: We introduce formal systems thinking concepts and tools
to provide a language and structure for complexity. For example, we might conduct a
workshop series using Peter Senge’s “Fifth Discipline” principles or Donella Meadows’



systems thinking toolkit. Concepts like stocks and flows, feedback loops (reinforcing and
balancing loops), delays, and leverage points are taught through interactive activities.
One classic activity is the “beer distribution game” (a simulation of supply chain
dynamics) where participants play roles and experience firsthand how linear decision
rules lead to oscillations and instability due to feedback delays. After such an activity, a
debrief connects their experience to systems concepts (e.g., how their linear forecasting
missed the feedback from backlogs). This experiential learning creates an aha! moment
of the limits of linear thinking. We then teach them to draw causal loop diagrams for
simpler scenarios first, gradually increasing complexity, so they learn to visually map
networks of causation.

Case Studies of Complex Problems: We present real-world case studies of “failed linear
thinking” vs “successful systemic thinking.” For instance, a case where a company’s
linear strategy (like cutting costs linearly across the board) backfired due to morale and
quality issues (illustrating unintended consequences), contrasted with a case where a
company used a systems approach (like engaging stakeholders to address root causes).
Through guided discussion, learners analyze what made one approach linear and the
other systemic. They are prompted to identify the network of factors at play in each story.
This not only reinforces theoretical understanding but also motivates them: they see the
practical value of network thinking (e.g., innovation, resilience). Harvard Business
Review articles like de Langhe et al. (2017) on cognitive biases in assuming linearity can
be incorporated as reading, provoking reflection: “Have I made these assumptions in my
work/life?”

Cross-Disciplinary Problem-Solving: To stretch perspective-taking, we involve them in
problems that intentionally require multiple disciplines or viewpoints to solve. For
example, a mini project where a team must propose a solution to urban traffic congestion
(as mentioned earlier). They quickly realize this involves technical, social, political,
environmental angles. Linear thinkers might initially try a single-solution answer (e.g.,
“build more roads”), but under guidance, the exercise forces them to research and
incorporate other aspects (public transit, zoning, human behavior). The process is
scaffolded: perhaps each member reads about one aspect and then the group reconvenes
to map how it all interrelates. This networking of knowledge helps break the habit of
single-track solutions. It aligns with research that networked knowledge management and
note-taking (like building personal knowledge networks or second brain) can foster
creativity (Rao, 2020). We encourage participants to use tools like mind mapping
software or collaborative whiteboards to collectively map the problem space.
Perspective-Shifting Activities: One effective method is the “Six Thinking Hats”
technique (De Bono, 1985) or similar protocols that require looking at a problem through
different lenses (e.g., optimistic, critical, emotional, factual, big-picture, detail). Linear
thinkers often stick to the factual/analytical lens; this forces them into other modes and
then back to synthesis. Another activity is a role-switch debate: give the learner a stance
on a complex issue to argue, then halfway, ask them to switch and argue the opposite
side. This builds cognitive flexibility and empathy for multiple perspectives. Kegan’s
move from stage 4 to 5 involves taking what was subject (one’s own framework) and
making it object (one framework among many) — exercises like this facilitate that shift by
making them step outside their default perspective.



e Scenario Planning and “What-if” Simulations: Train them in scenario planning
techniques used in strategic foresight. For example, pick a topic (like the future of work
in their industry) and have them develop 2-3 very different future scenarios considering
various driving forces (technology, economy, culture, etc.). This practice forces a non-
linear consideration of how various trends might interact to yield emergent outcomes.
They learn to use tools like cross-impact analysis (assessing how one factor might impact
another) and to think in terms of systems rather than straight predictions. By doing so,
they become comfortable with the idea that the future is not a single line, but a range of
possibilities shaped by interconnected factors.

e Double-Loop Learning and Critical Reflection: We incorporate Chris Argyris’s concept
of double-loop learning (Argyris, 1977) into the program. In single-loop learning, one
improves performance within existing assumptions (linear thinkers excel at this: “if plan
didn’t meet target, try harder or tweak the plan”). In double-loop, one questions the
assumptions themselves. We create reflection exercises where after a project or decision,
the learner is asked not only “Did it work?” but “Why did we assume this approach
would work? What underlying belief drove our decision, and was it valid?” For example,
after implementing a team process change, reflect: “We assumed more meetings would
improve communication. Did it? Or did we see that beyond a point it created overload (a
negative feedback)? What does that tell us about our assumption that more is better?”
This kind of guided reflection encourages them to form more complex mental models
that accommodate non-linear effects (like diminishing returns).

Support Structures: As linear thinkers venture into complex territory, they can feel overwhelmed.
It’s crucial to provide support:

e Coaching and Mentoring: Pair them (if possible) with a mentor who is a seasoned
systems thinker (or coach them us if we fill that role). The mentor can regularly discuss
their experiences and model network thinking in conversation. For instance, when the
mentee brings a problem, the mentor can gently ask systemic questions: “Who are the
stakeholders? How might they be influencing each other? Are there any reinforcing loops
you see?”” Over time, the mentee internalizes this questioning approach.

e Learning Community: If multiple individuals are developing network thinking, form a
community of practice. They can share insights, e.g., someone might share how they
applied a causal loop diagram at work and what they learned. Collaborative learning
helps because peers often explain in accessible ways, and seeing others succeed in
systems thinking can reinforce one’s commitment to it.

e Metacognitive Journals — Advanced: Continue the journaling, but now with prompts
focusing on systemic awareness. For example: “Describe an event this week and list at
least 3 factors that influenced it. Did any of those factors influence each other?”; “Write
about a decision you made recently. What assumptions did you make? If those
assumptions were part of a larger system, what feedback did you get (or expect to get)
from the system?” These prompts make them practice the cognitive moves of network
thinking even in writing.



Program Example for Linear-to-Network: Let’s illustrate with Bob, a competent manager who is
very plan-driven (linear) but needs to handle more complex strategic issues. A condensed 6-week
program might be:

e Week I: Systems Thinking 101 workshop. Bob learns basic concepts and draws a causal
loop diagram for a simple personal system (e.g., balancing exercise and energy level).
Homework: identify a balancing loop and a reinforcing loop in everyday life.

e Week 2: Complex case study discussion (e.g., a company scaling rapidly and facing
unintended consequences). Bob maps factors and loops from the case. Group discussion
on where linear thinking failed in the case. Assignment: Map a challenge in his own work
as a systems diagram and bring it next week.

e Week 3: Bob presents his system map of his work challenge (say, high employee
turnover). The facilitator and peers discuss it, adding any missing elements (maybe he
focused on workload and pay, and someone points out culture and career growth are
factors). Bob revises the map. Then they brainstorm interventions at leverage points on
the map. He realizes the solution isn’t one action but a combination (improve training,
adjust workloads, etc.) and importantly, that some quick fixes (like raising salary) might
have delayed or mixed effects.

o Week 4: Perspective exercise. Bob is given a simulated policy debate with multiple
stakeholders. He must write a short memo from perspective of each stakeholder about a
proposed change. Then reflect on how each sees different parts of the system. Group
debrief on how one system can be viewed differently depending on where you sit (which
resonates with network thinking: the network can look different from different nodes).

e Week 5: Scenario planning session. Bob and others create future scenarios for their
industry. They identify key drivers (tech, economy, consumer behavior, regulations) and
create divergent but plausible scenarios. In doing so, Bob notices how interactions (tech +
behavior, or economy + regulations) lead to unexpected outcomes in some scenarios.
They discuss contingency plans for each scenario, practicing flexible, network-aware
strategy.

o Week 6: Synthesis and application. Bob selects a real project (e.g., implementing a new
software system in his company) and applies both linear and network lenses. He outlines
a project plan (linear) but then, using his new skills, also maps stakeholder interactions,
potential feedback (like user adoption rates affecting training needs), and external factors
that could disrupt the project (like supplier issues). The program facilitator reviews this
and provides feedback. Bob then presents a comprehensive plan to his supervisor that
includes risk mitigation for various scenarios (a clear sign of network thinking). The
supervisor notes the thoroughness. Bob also shares with the group how his approach to
planning has changed, citing specific examples of considering systemic effects that he
would have previously overlooked.



Encouraging Ongoing Development: The program emphasizes that developing network thinking
is an ongoing journey. We encourage participants to continue certain practices beyond the
program:

o Regularly reading materials on systems thinking or complexity science (to keep
reinforcing concepts).

e Joining industry or online forums where complex problems are discussed (exposure to
systemic analyses).

o Pairing up periodically to review each other’s real-life challenges using learned
techniques (peer coaching).

e Possibly implementing tools in their organization, like introducing a Lessons Learned
process that asks systemic questions after projects, thereby institutionalizing network-
awareness.

As Jack Mezirow’s transformative learning theory posits, often a “disorienting dilemma” triggers
a perspective transformation (Mezirow, 1991). Our program deliberately provides controlled
disorienting dilemmas (like the beer game, or unsolvable by linear means cases) in a safe
learning environment so that linear thinkers experience the inadequacy of their current approach
and are motivated to adopt a more complex one. This is critical: without such realization, people
might intellectually learn about systems but not integrate it into their way of thinking. By
experiencing complexity firsthand and reflecting on it, they undergo a shift in how they frame
problems — which is the essence of moving to network thinking.

Integration of Metacognition and Self-Monitoring

Across both developmental tracks, we cannot overstate the importance of metacognitive training
— teaching individuals to monitor and regulate their own thinking. As research has shown, adults
with well-developed metacognition are not only better problem solvers but also more adaptable
and able to deal with complexity. Thus, a component of our program is explicitly about learning
to learn and thinking about thinking:

e We teach simple metacognitive strategies such as self-questioning: e.g., “What am I
assuming here?”, “Is there another way to look at this problem?”, “Have I considered all
the relevant factors or am I focusing too narrowly?” Dot thinkers might start using a
checklist of such questions to prompt connecting pieces; linear thinkers might use them
to ensure they’re not missing a loop.

o We encourage setting cognitive goals, like “In this task, I will try to identify at least one
interdependency I haven’t considered before” and then self-evaluate afterward.

e Another technique is mindfulness practices aimed at cognitive flexibility: brief exercises
where the individual deliberately shifts attention between details and the big picture (for



example, looking at a painting, alternate between focusing on a tiny detail and then the
whole composition, reflecting on the experience). This trains mental muscles for zooming
in and out, analogous to dot vs network focus.

o Importantly, we help them learn to recognize when they are falling back into old patterns.
We might, for instance, provide each participant with personalized red flags: a dot
thinker’s flag might be “If I find myself ignoring how one part of a project affects
another, that’s a sign to step back and think connections.” A linear thinker’s flag: “If
find myself saying ‘that factor is not relevant’ too quickly or assuming a straight-line
trend, I should double-check for hidden interactions.”

By the conclusion of the developmental program, we expect the participants to show measurable
shifts. A dot-to-linear graduate might now consistently plan with multiple steps and consider
straightforward contingencies; a linear-to-network graduate might start bringing system maps or
multi-factor analyses into their regular work discussions. Perhaps more tellingly, they exhibit a
change in mindset: curiosity about how things connect, comfort with not immediately knowing
the whole answer, and confidence that they have tools to investigate complexity. They have
effectively “learned how to learn” at a higher level of complexity, which means they are likely to
continue developing even after the formal program, especially if supported by an environment
that values such thinking.

Discussion

Implementing this framework for diagnosing and developing cognitive thinking models yields
many opportunities but also poses significant challenges. In this section, we discuss the practical
considerations, potential pitfalls, limitations of our approach, and broader implications for
organizations and educational or coaching settings. We also explore future directions for refining
and researching the model.

Implementation Challenges and Limitations

Individual Resistance and Cognitive Comfort Zones: One of the first challenges is that
individuals may resist moving out of their habitual thinking style. Cognitive models are deeply
ingrained; a dot thinker’s comfort with concrete tasks or a linear thinker’s reliance on orderly
plans are part of their self-efficacy. Asking them to change how they think can induce anxiety or
ego threat. For example, a linear-thinking manager who has always been praised for efficient
execution might feel destabilized when confronted with the idea that their approach misses



systemic risks. They may respond with denial (“This complexity stuff is overkill; our industry is
straightforward”) or become defensive. Overcoming this requires careful change management—
framing development not as “you are doing it wrong” but “here is a chance to expand your
capabilities.” It also requires creating a safe learning environment where making mistakes in
complex reasoning is expected and acceptable. Techniques from coaching, like establishing trust
and using a nonjudgmental tone, are crucial. It may take time for individuals to open up to
fundamentally new ways of thinking; progress might be non-linear (ironically) with spurts and
plateaus. Patience and consistent encouragement are needed, as well as relevance: we must show
how developing a higher-order thinking skill directly benefits their goals or solves their pain
points, to build intrinsic motivation.

Organizational and Cultural Barriers: In a workplace setting, the culture might not support the
new behaviors. If the organizational climate rewards quick fixes and immediate results, those
trying to practice network thinking might be seen as overanalyzing or “paralysis by analysis.”
Additionally, some organizational structures silo people so much that it’s difficult for them to see
systems even if they try. One might understand the need for cross-department collaboration in
theory but be hindered by a rigid hierarchy or poor knowledge flow. To mitigate this, any
intervention should ideally involve not just individuals but also some organizational learning
component. For example, management should be briefed about the benefits of employees
developing systemic insight, perhaps by citing known successes (e.g., “Our competitor avoided a
major pitfall by considering second-order effects; we need that skill too”). Support from
leadership in allowing time for reflection and cross-functional work will bolster the program. In
educational settings, a standardized curriculum might emphasize rote or linear problem solving
(like teaching to the test). Educators implementing this model may need to navigate curriculum
constraints or find ways to integrate development into existing learning outcomes (for instance,
using project-based learning as a Trojan horse for systems thinking).

Measurement Difficulties: Assessing improvement in thinking models can be challenging.
Unlike a skill like typing or a body of knowledge like learning a programming language,
cognitive complexity is somewhat abstract to measure, especially in short-term windows. We can
use qualitative assessment (like interviews or scenario performance) and some quantitative
proxies (integrative complexity scoring, stage questionnaires), but these assessments can be
time-intensive or require expert scoring. Moreover, improvement might not be linear or
immediately evident in metrics. For instance, as people start to think more systemically, they
might initially slow down in decision-making (because they are considering more factors) which
could be misinterpreted as a performance decline in some contexts. We must set appropriate
evaluation horizons and metrics: looking for improvements in decision quality, reductions in
unforeseen negative consequences, increased innovative ideas, etc., over a longer term. This
might involve collecting feedback from multiple sources (self, peers, supervisors) about changes
in the individual’s approach. There is also the issue of attribution: if someone becomes a better
leader after development, how much was due to cognitive model shift vs. other experiences?
Rigorous study would need control groups and so forth, which in practice is hard to do in



organizations. So, while we believe in our program’s efficacy, we should remain cautious and
humble in claiming outcomes, continually gathering data to refine our methods.

Time and Resource Constraints: Developmental change, especially moving to network thinking,
is typically a slow process. Kegan (1994) noted that moving through adult development stages
can take years, and not everyone reaches the highest stage. Our program tries to accelerate this
within weeks or months, but realistically, it might need to be an ongoing effort. Organizations or
individuals may not have the appetite for a long program. There could be pressure to show
results quickly, which doesn’t align well with the nature of deep cognitive change. One way to
address this is to set short-term achievable targets (like improvements in specific tasks or project
outcomes as intermediate wins) while keeping the long-term goal in sight. Additionally, one-on-
one coaching and small group workshops are resource-intensive (in terms of skilled facilitators’
time). Scaling this approach is challenging. We could explore train-the-trainer models (teaching
managers or teachers some of these techniques to deploy with their teams/classes) or using
technology (online courses or simulations that adapt to a learner’s stage). However, high-quality
developmental coaching often requires personalized feedback that’s hard to fully automate.
These practical limitations mean this approach might currently be easier to implement in high-
investment contexts (e.g., leadership development programs for high potentials, or specialized
education programs) rather than everywhere. Over time, as awareness grows, more standardized
(and cheaper) tools might emerge.

Variability and Domain Specificity: Another limitation is that an individual’s thinking model is
not monolithic across all domains. A person could be very network-oriented in one domain (say,
social relationships) but relatively linear in another (like financial planning) if their knowledge or
experience in that domain is limited. Our diagnostic approach tries to capture general tendencies,
but it might misclassify someone if we test them in an area outside their expertise. For example,
an expert ecologist might show great systems thinking about ecosystems (network thinking in
that content) but handle a personal finance problem with simplistic linear assumptions (because
they haven’t transferred their thinking skills there). For such cases, the program should
incorporate the idea of transfer: explicitly help individuals apply their strongest thinking mode
across domains. It also means the developmental path might require domain knowledge building.
Sometimes people appear to think in dots simply because they lack conceptual frameworks in a
new area. Providing them with some content knowledge or conceptual schema (as we do with
systems theory teaching) is necessary to unlock their ability to form networks of ideas in that
domain.

Overemphasis on Stages vs Flexibility: We must be cautious not to overly rigidly label people as
“dot, linear, network” thinkers in a fixed way. The reality is more fluid. Ideally, we want
individuals to be adaptive, meaning they can use dot thinking when appropriate (e.g., focusing
intensely on a crucial detail in a crisis), linear thinking for problems that are truly sequential, and



network thinking for complex challenges. The ultimate aim is not to discard simpler modes
entirely, but to add more advanced modes and know when to deploy each (this is often termed
metacognitive flexibility or adaptive expertise). Thus, our language to participants should avoid
implying that one mode is “bad” and another “good” in absolute terms. Rather, it’s about
developmental expansion — like moving from being able to play only simple melodies to also
being able to handle complex symphonies, while still knowing that a simple melody can be
beautiful and sufficient in the right context. This nuance is important in practice to avoid
backlash or overshooting (where someone might try to apply network thinking to every single
trivial problem and overcomplicate matters).

Validation of Theoretical Framework: From a scholarly perspective, a limitation is that the
precise terms “dot thinking” and “network thinking” are not yet as established in academic
literature as, say, “concrete vs formal vs postformal operations” or “single vs double loop
learning.” We have grounded these concepts in theory (Shapiro’s notion, systems thinking
literature, etc.), but future research should validate whether these terms reliably capture distinct
thinking patterns and whether progression through them happens as hypothesized. It’s possible
that there are intermediate or alternative pathways. For instance, maybe some people develop
nonlinear creative thinking in one area without first being very linear in others (skipping a
“stage”). Our framework is a simplification to guide practice. It should be refined as more data
from implementations come in. We did incorporate multiple theoretical streams (which is a
strength, making it interdisciplinary), but also means the framework is quite broad. Specific
research might examine one piece in detail, e.g., how well does a certain training element (like
causal loop diagram training) improve decision quality in complex tasks? There is a need for
evidence on each training component’s efficacy and the overall impact.

Cultural Considerations: Thinking styles can be influenced by culture and education systems.
What we call linear thinking is heavily emphasized in Western schooling (analytic reasoning,
individual achievement), whereas some other cultures emphasize holistic thinking from early on
(Nisbett, 2003). If we apply this model globally or in diverse groups, we should be aware that a
person’s baseline might not fit our assumed progression. Some might already have network
thinking in social contexts because their culture values contextual wisdom, even if they haven’t
had formal systems training. Conversely, someone from a very rote-learning background might
need more time to move even from dot to linear. The program should be culturally sensitive and
perhaps incorporate diverse examples. It would be interesting (and important) to acknowledge
that network thinking has been present in indigenous and Eastern knowledge systems for
centuries (thinking of interconnectedness of all things), so our “discovery” of it in Western
management is not the first instance. Aligning the program with participants’ cultural strengths
can enhance acceptance. For example, if working with a group from a traditionally holistic
culture, one might say “Your traditional proverbs or practices that emphasize balance and
interconnectedness are great examples of network thinking; we’re going to build on that in a
modern context.”



Future Directions and Applications

Our model opens many avenues for further development and research:

Longitudinal Research: A valuable future direction is to conduct longitudinal studies on
individuals undergoing this developmental process. How sustained are the changes in thinking?
Do some revert to linear thinking under pressure? Does the shift to network thinking impact
career trajectories (e.g., do those who develop this skill become better leaders or innovators)?
Also, what is the typical timeline for such development — months, years? These data can help
refine program lengths and intensities. Additionally, longitudinal observation may reveal if there
are distinct sub-stages or plateaus on the way to full network thinking. For instance, possibly an
interim stage where someone can see multiple factors but not yet fully grasp feedback loops —
identifying such nuances could allow more targeted training at each micro-stage.

Neuroscience Collaboration: It could be fascinating to collaborate with cognitive neuroscientists
to see if there are neural correlates to these thinking modes. Modern brain imaging might show
differences in network activation. One might hypothesize that dot thinking heavily involves focal
attention networks, linear thinking engages sequencing and rule-based reasoning regions (like
parts of prefrontal cortex for logical operations), whereas network thinking might show increased
connectivity between neural networks (default mode, executive control, and salience networks,
as Beaty et al. (2018) found in creative thinking). If training changes someone’s cognition, does
it also change their brain connectivity or patterns of activation when solving complex tasks?
Such evidence, while not necessary for practical application, could provide validating support
and also inspire confidence in learners (“See, your brain is literally forming new connections as
you practice systems thinking!”). It also aligns with the idea that the brain is plastic and capable
of development well into adulthood.

Integration into Education Systems: The earlier we can cultivate these cognitive skills, the better.
Future work could adapt the dot-linear-network framework for use in schools or universities.
This might involve simpler language (for kids: maybe “points, lines, webs” thinking). Already,
some educational models push for systems education for children (e.g., teaching ecosystems,
feedback in nature, etc.). Our framework could inform curriculum design: ensuring students first
grasp linear cause-effect (common in STEM basics) but then explicitly bridging them to multi-
causal, systemic reasoning by high school or college. Research could compare cohorts taught
with an explicit developmental approach vs. traditional curriculum to see differences in problem-
solving ability, perhaps measured in interdisciplinary project outcomes or innovative thinking



tasks. If proven effective, one could advocate for curriculum changes or teacher training
programs that incorporate cognitive model development (similar to how now we include critical
thinking goals, we might include systemic thinking goals).

Tool Development: As mentioned, scaling individualized training is tough, but technology might
help. One future direction is developing digital tools or Al-based coaches that can partially take
on the diagnostic and development role. For example, an Al could analyze a learner’s written
answers or concept maps for signs of linear vs network complexity (text analysis for integrative
complexity, which some researchers have automated to a degree). The Al could then provide
prompts or feedback (“You mentioned 3 factors but didn’t discuss if they influence each other.
Can you think of any connections between them?”’). Virtual reality or simulation games could be
created to train systems thinking in an engaging way (imagine a city-building game that
visualizes feedback loops of your actions). Some research is already exploring serious games for
systems thinking. Our framework could guide what such a game needs to include to
progressively move a player from linear to complex strategies.

Application in Specific Domains: We anticipate applying this model in various domains like
organizational leadership, public policy, healthcare, and coaching:

e In leadership development, the model can be tied to known frameworks like VUCA
(volatility, uncertainty, complexity, ambiguity) readiness. Leaders can be assessed for
their thinking model and given targeted development to ensure they can handle systemic
crises (like pandemics, which clearly required network thinking across health, economy,
and social systems).

e In public policy and administration training, moving from siloed departmental thinking to
whole-of-government systems thinking is crucial. Our approach could train civil servants
to see the interconnectedness of policy domains (e.g., how education, healthcare, and
economy policies interact).

e In healthcare, think of a clinician moving from treating individual symptoms (dot) to
following clinical guidelines sequentially (linear) to practicing holistic, patient-centered
care that accounts for lifestyle, community, and co-morbidities (network) — this cognitive
shift can improve patient outcomes by addressing systems of factors in patient health.

o Coaching: Professional coaches (life coaches, executive coaches) might integrate this
framework to more explicitly assess a client’s thinking style and then use appropriate
techniques to broaden their perspective. For example, a client stuck in a career problem
might be thinking in a dot way about one incident; the coach helps them see the pattern
(linear) and then the larger context of their career and life system (network), facilitating a
transformative realization.



Interdisciplinary Synthesis: Our research team took an interdisciplinary approach, but further
scholarly work could formalize the integration between developmental psychology and systems
theory. Possibly, propose a new theoretical model or even a quantitative scale for “cognitive
network complexity” that practitioners and researchers can use. With robust measurement, more
research can be done to correlate cognitive models with outcomes (are network thinkers better at
learning new things? Leading innovation? Handling stress?). Another interesting research angle:
is there a correlation between cognitive stage and other traits like openness to experience or
cognitive styles from personality psychology? (Perhaps network thinkers score higher on
openness, as they embrace complexity, while strong linear thinkers might have a more need-for-
structure trait). Understanding these relationships could help tailor coaching — for instance, a
very rigid personality might need different approaches to coax into network thinking than a very
open-minded one.

Refining the Program Content: Feedback from initial implementations can help refine the
curriculum. Maybe we’ll find that certain exercises are particularly powerful, while others don’t
yield much change. We should iterate: for example, maybe the scenario planning was too
advanced for some linear thinkers and we need an intermediate step, or maybe the perspective-
switch exercise was a game-changer and should be introduced earlier. Gathering participant
reflections, success stories, and difficulties can shape a more effective program.

Ethical Considerations: As we encourage individuals to shift how they think, we must also
consider the ethical responsibility. We are, in a sense, intervening in one’s cognitive framework,
which can affect their identity and worldview. Ensuring this is done with consent and with the
individual’s goals in mind is paramount. Also, network thinking ability can be a double-edged
sword — one might see so many facets of a problem that decisive action becomes harder. We
should emphasize that the goal is not analysis paralysis but more informed action. Ethically, we
should prepare people to balance insight with action, and to cope with the sometimes unsettling
realization of complexity (it can be disorienting to truly grasp how uncertain and interconnected
things are). Part of our training should include how to make decisions under uncertainty, even as
you acknowledge complexity — e.g., using scenario planning to make robust decisions, or setting
small experiments in a complex system to learn and adjust (as in agile methodologies). This
empowers individuals rather than leaves them overwhelmed.

In conclusion, while there are significant challenges in implementing and generalizing this
cognitive development model, the potential benefits are substantial. In a world that is
increasingly characterized by complex systemic problems — from climate change to global
pandemics to multifaceted business ecosystems — the demand for network thinkers is rising. By
systematically cultivating this capability, we are not only helping individuals advance their
personal development and careers but also contributing to more adaptive and wise organizations
and societies. Future work will refine these methods and validate their impact, but the



foundational insight remains: human thinking can develop, and we can design intentional
experiences to guide that development upward. The Redline Rising Research Team envisions a
future in which education and training routinely incorporate such developmental approaches, so
that more people can connect the dots, think in lines when needed, and ultimately, weave those
lines into rich networks of insight.

Conclusion

In this paper, we have presented a comprehensive exploration of how to diagnose and develop
individuals’ cognitive thinking models — moving from dot thinking to linear thinking to network
thinking. We began by defining these three thinking models through multiple theoretical lenses.
Dot thinking was characterized as focusing on isolated elements without integrating them, a
mode linked to early-stage cognitive frameworks and novice problem-solving behavior. Linear
thinking was defined as sequential, cause-and-effect reasoning, the dominant mode in traditional
education and many organizational practices, but one that struggles with complexity. Network
thinking was described as a holistic, systems-oriented approach that recognizes interconnections,
feedback loops, and multiple perspectives, aligning with advanced adult development stages and
systems science principles.

Drawing on cognitive psychology, we cited evidence that human cognition naturally defaults to
linear assumptions yet also has the capacity for far more complex reasoning under the right
conditions. We connected these ideas to adult developmental theories, noting how Kegan’s
highest-order mind and postformal thinkers demonstrate the integrative capacities of network
thinking. We also emphasized the role of metacognition in enabling individuals to step back and
deliberately adjust their thinking processes — a crucial skill for any developmental growth.

We then proposed a diagnostic framework to assess an individual’s current thinking model. By
examining behavioral indicators in problem-solving, communication, and decision-making (for
example, whether someone looks for singular causes or scans for multiple interacting factors),
one can infer their predominant mode of thought. Our methodology combined structured
interviews, scenario analyses, and possibly formal developmental tests, allowing practitioners to
create a profile of how the person thinks. This diagnostic step is vital as a basis for personalized
development — meeting the learner where they are.

Building on the diagnosis, we detailed a two-track program design for fostering cognitive
development: one track to guide dot thinkers into linear thinking, and another to guide linear



thinkers into network thinking. The program is rich in practical strategies: dot thinkers engage in
exercises to connect pieces of information and practice step-by-step logic, supported by
scaffolding and reflection to solidify linear causality understanding. Linear thinkers, on the other
hand, are gradually introduced to complexity through systems thinking tools, cross-disciplinary
case studies, perspective-taking drills, and scenario planning, all aimed at broadening their view
and helping them internalize network models of reasoning. Throughout both tracks, we integrate
metacognitive training — encouraging learners to reflect on and take control of their own
cognitive habits, which research shows is key to deeper learning.

We also discussed how to handle the journey’s challenges: ensuring supportive environments,
allowing time for gradual change, and using feedback loops in the training itself to adjust to
learner needs. The program design is intentionally experiential and reflective, because simply
telling someone to “think bigger” is ineffective; real change comes from experiencing the
limitations of one’s current approach and practicing new ways of thinking in a safe context, with
feedback. By the end of the training, dot thinkers are expected to demonstrate coherent linear
reasoning and foresight of direct consequences, and linear thinkers are expected to demonstrate a
grasp of systemic patterns and an ability to consider multiple factors and perspectives in tandem.
Perhaps more importantly, participants ideally develop an ongoing self-driven practice of
reflective, systemic thinking — a mindset of continuously “connecting the dots” in new and
broader ways.

In the Discussion, we acknowledged the limitations and challenges of our approach, such as
individual resistance to change, organizational cultures that may undervalue systemic thinking,
and the difficulty of measuring cognitive shifts in the short term. We emphasized that a
supportive culture and long-term view are needed to consolidate gains. We also cautioned
against rigid stage-thinking; ultimately, the goal is cognitive flexibility and the ability to use the
appropriate model for the context (sometimes a quick dot-focus or linear approach is fine, and
other times network thinking is essential). We highlighted future research directions, including
longitudinal studies to track the impact of these developmental interventions, adaptation into
educational curricula, and potential collaboration with technology to create tools and simulations
that foster network thinking.

In concluding, we reaffirm the importance of elevating thinking models in today’s world. The
ability to shift from a narrow focus to a broader systemic awareness is not just an academic
exercise; it has profound practical implications. A dot thinker turned linear thinker can become a
reliable planner or analyst who ensures all immediate factors are accounted for. A linear thinker
turned network thinker can transform into a strategic leader or innovator who foresees
unintended consequences and navigates complexity with agility. For organizations, investing in
this kind of cognitive development means cultivating a workforce capable of learning and
adapting in the face of change — essentially, building collective metacognition and systems



intelligence. For society, it means more citizens and policymakers who can tackle “wicked
problems” (like climate change, public health crises, or economic inequality) with a nuanced
understanding that piecemeal or linear solutions will not suffice; instead, they can design
interventions that address root causes and dynamically adjust.

In a broader sense, this research and the proposed approach underscore that cognitive
development does not stop in childhood. Adults have the capacity for significant growth in how
they think, if given the right challenges and support. As practitioners, by diagnosing where an
individual’s current edge of thinking lies and then gently pushing that edge outward, we facilitate
not just skill acquisition but a transformation in their way of making meaning. This aligns with
the concept of lifelong learning and echoes Robert Kegan’s sentiment that adulthood can be a
time of continuous evolution of the mind, not just accumulation of knowledge. Our
interdisciplinary, evidence-based framework provides one roadmap for such evolution.

In closing, we encourage practitioners in training, education, and organizational development to
consider incorporating cognitive model assessment and development in their work. The payoff —
individuals who can connect dots into lines and weave lines into networks — is a generation of
thinkers who are more creative, more resilient, and more adept at handling the multifaceted
challenges of the 21st century. As we have shown, there is a solid foundation of theory and
research to inform this endeavor, and while there are challenges to implementation, the potential
benefits to individuals and organizations make it a compelling pursuit. The Redline Rising
Research Team remains committed to advancing this field, through both continued research and
collaboration with practitioners, with the vision that upward shifts in thinking models will lead to
upward shifts in human potential and problem-solving capacity.
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