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Abstract: Experimental research over the past decade indicates that human groups exhibit a measurable
“collective intelligence” that predicts performance across diverse tasks and is only weakly related to the
average IQ of individual members. Instead, this collective intelligence factor is more strongly associated with
social sensitivity, equality of conversational turn-taking, and the proportion of members who are skilled at
reading others’ emotions. These findings can be interpreted as evidence that high-performing groups are those
whose interaction patterns stabilise them near an edge-of-chaos region on an order—chaos continuum, where
structure and variability are dynamically balanced. Dynamic symmetry theory, or Edge theory, offers a
general framework for understanding this behaviour and its implications. This editorial revisits key empirical
results on collective intelligence, interprets social sensitivity and turn-taking as mechanisms of dynamic
symmetry in group interaction, and develops the consequences for institutional design in science, policy, and
education. It then extends the analysis to institutional failure, arguing that many breakdowns are better seen as
drifts away from adaptive edge regimes than as failures of particular individuals or ideas. The editorial
concludes with methodological and ethical reflections on how institutions might be redesigned to sustain
productive dynamic symmetries without sacrificing accountability or respect for persons.

The discovery that groups possess a measurable collective intelligence has significant implications
for how cognition is understood and how institutions are organised. Much contemporary culture
remains strongly individualistic, treating intelligence as a property of single minds and explaining
success primarily in terms of individual traits such as IQ, conscientiousness, or domain-specific
expertise. The research programme initiated by Woolley and colleagues challenges this picture by
showing that, when groups are given a battery of varied tasks, their overall performance is better
predicted by a “c factor” of collective intelligence than by the average or maximum IQ of their
members. Subsequent work extending this programme across multiple samples and settings has
provided robust evidence that such a collective factor exists and that it is systematically related to
features of how people interact, rather than simply who they are.

Dynamic symmetry theory, or Edge theory, offers a way to interpret these findings within a broader
account of complex adaptive systems. On this view, systems are most adaptive when they occupy a
region on an order—chaos continuum where constraints are strong enough to preserve coherence yet
loose enough to permit exploration, learning, and innovation. Symmetry is conceived as an evolving
pattern of constraints and regularities, rather than a fixed configuration: dynamic symmetry refers to
the way a system’s patterns of organisation shift in response to feedback while maintaining
recognisable identity over time. The central suggestion is that collective intelligence research reveals
the dynamic symmetries of human groups: the interaction norms that keep them near an
edge-of-chaos regime and thereby support high performance across tasks.

The seminal experiments by Woolley et al. involved 699 individuals working in groups of two to
five on a diverse set of tasks designed to sample a broad range of cognitive demands, including
logical reasoning, creativity, coordination, and moral judgement. Statistical analysis showed that a
single factor explained a substantial proportion of the variance in group performance, analogous to
the way in which a general intelligence factor explains performance across individual cognitive
tasks. Crucially, this collective factor was only weakly correlated with the average or highest
individual intelligence in the group, indicating that simply assembling highly intelligent individuals
does not guarantee a highly intelligent group. Instead, the collective factor was strongly associated
with three variables: the average social sensitivity of group members, measured using the “Reading



the Mind in the Eyes” Test; the equality of conversational turn-taking; and the proportion of women
in the group.

From an Edge-theoretic perspective, these variables can be interpreted as parameters that shape the
dynamic symmetry of group interaction. Social sensitivity, in this context, refers to the ability to
perceive and respond appropriately to others’ emotional cues and perspectives. Equality of
turn-taking captures the degree to which conversational contributions are distributed rather than
concentrated. The proportion of women appears to influence collective intelligence largely through
its association with higher average social perceptiveness. Together, these features help to regulate
how information and influence flow through the group. When sensitivity is high and turns are
relatively equal, conversational symmetry is neither rigidly fixed nor entirely random. Patterns of
who speaks, who responds, and whose contributions are taken up exhibit a flexible order: structured
enough to avoid fragmentation, yet dynamic enough to integrate diverse input rapidly. In
Edge-theoretic terms, such groups are maintaining themselves near an edge-of-chaos regime, where
small variations in cues and content can be amplified when useful but do not trigger runaway
dominance or noise.

Further work has strengthened and generalised these results. In a large meta-analytic study covering
5,279 individuals in 1,356 groups across twenty-two samples, Riedl and colleagues showed that a
robust collective intelligence factor could be identified in diverse populations, working both online
and face-to-face, in groups of friends and strangers, and across varied tasks. This factor predicted
performance on out-of-sample criterion tasks, confirming that it is not merely a statistical artefact of
a specific test battery. The authors quantified the relative importance of individual skill, group
composition, and collaboration processes, concluding that collaboration processes were the strongest
predictors of collective intelligence, followed by individual skill and group composition. In practical
terms, they estimated that a one standard deviation increase in collective intelligence corresponded
to an approximate 18 per cent increase in task performance, highlighting the potential gains from
interventions that raise collective intelligence even modestly.

These findings align naturally with dynamic symmetry theory. If collaboration processes dominate
individual skill in predicting collective performance, then the system-level patterns of interaction—
the dynamic symmetries—are the primary determinants of a group’s position on the order—chaos
continuum. Groups with low collective intelligence can be interpreted as occupying one of two
unfavourable regimes. In one regime, interaction is overly ordered: decision-making is dominated by
a small subset of members, conversational patterns are highly predictable, and deviations from
established roles are discouraged. Symmetry is strong but rigid; signals from the periphery are
suppressed, and the system’s response to environmental variation is constrained. In the other regime,
interaction is effectively chaotic: participation is erratic, norms are weak, and there is little stable
structure to anchor coordination. Symmetry is weak; patterns fail to persist, and the group struggles
to integrate information or learn from experience. High-c groups, by contrast, exhibit dynamic
symmetry: participation norms are strong enough to ensure coherence and fairness, yet flexible
enough to allow role-shifts, experimentation, and rapid reconfiguration.

This re-framing supports a shift from individualistic conceptions of rationality to a focus on
structured collectives as primary loci of cognition. The notion that a group can possess emergent
intelligence not reducible to the sum of its members’ capacities is strengthened when this
intelligence is linked to identifiable dynamic symmetries—repeating yet adaptable interaction
patterns sustained by feedback. Dynamic symmetry theory proposes that many complex systems,
from biological networks to social institutions, depend for their robustness and creativity on such
patterns, which keep them poised between stasis and instability. Collective intelligence research
gives this proposal concrete empirical content in the domain of small and medium-sized groups.



Once collective intelligence is interpreted through dynamic symmetry theory, the normative
implications for institutional design sharpen. Existing practices in many sectors prioritise selection
based on individual academic achievement and domain-specific expertise while treating group
processes as secondary. Hiring, promotion, and training regimes focus on individual metrics and
tacitly assume that effective collaboration will follow if enough talented individuals are assembled.
In Edge-theoretic terms, institutions are tuning micro-level parameters while neglecting the
meso-scale symmetries that largely determine system-level behaviour. The evidence reviewed above
suggests that this assumption is unwarranted: without explicit attention to interaction norms, highly
talented groups may underperform less individually gifted teams that display stronger dynamic
symmetry in the form of social sensitivity and egalitarian turn-taking.

In scientific research, large interdisciplinary projects now depend heavily on the capacity of teams to
integrate knowledge across disciplines, manage disagreements, and adapt to new findings. If group
collaboration processes account for more variance in collective intelligence than individual skill,
then training scientists in communication, facilitation, and emotional intelligence becomes a core
method of shaping the dynamic symmetry of research teams. Edge theory provides a diagnostic
vocabulary for assessing such teams: one can ask whether their interaction patterns are drifting
toward rigidity —for example, domination by senior figures, suppression of junior voices—or toward
chaotic fragmentation, for example siloed subgroups and uncoordinated efforts. Concrete measures
such as the distribution of speaking time, the frequency with which ideas from lower-status members
are taken up, and the responsiveness of leaders to dissent can then be used as indicators of dynamic
symmetry in practice.

An analogous argument applies to policy-making. Committees and advisory panels make decisions
that shape public health, environmental regulation, and economic strategy. When such bodies are
dominated by a small number of voices or organised around rigid hierarchies, they are more prone to
groupthink, information suppression, and polarisation—symptoms of an overly ordered regime on
the continuum. Conversely, structures that result in unmoderated, uncoordinated debate can
approximate a chaotic regime, in which signals are noisy and no stable consensus can form.
Dynamic symmetry theory supports the design of procedural rules that keep such bodies near an
edge regime: for example, enforced turn-taking, structured rounds of anonymous input followed by
open discussion, or rotating roles for agenda-setting and summarising. The collective intelligence
literature then provides empirical tools to evaluate whether these symmetries are functioning as
intended, by relating them to task performance and decision quality.

In education, collaborative learning environments where students engage in group problem-solving
provide fertile ground for applying this framework. Simply assigning group tasks is insufficient;
what matters is the cultivation of interaction patterns that support high performance. Teaching
attentive listening, inclusive facilitation, and constructive feedback can be interpreted as training
students to co-produce dynamic symmetry in their groups. Classrooms can be seen as small-scale
complex systems whose ability to generate understanding and creativity depends on staying near an
edge regime: orderly enough that norms and expectations are clear, yet flexible enough that students
can take intellectual risks and build on one another’s ideas. Over the longer term, educational
institutions that systematically foster such symmetries may produce cohorts better equipped to
participate in and sustain high-c groups in workplaces and civic life.

This institutional perspective naturally leads to the question of failure. If high-performing
institutions are those whose dynamic symmetries keep them near productive edge regimes, then
many institutional breakdowns can be reinterpreted as consequences of drift away from those
regimes. In over-ordered institutions, increasingly rigid hierarchies suppress dissent, concentrate
agenda-setting power, and marginalise feedback from those closest to operational realities.



Decision-making becomes insulated from corrective signals, and the institution’s policies lag behind
a changing environment. In chaotic institutions, by contrast, rules are unstable, roles are ill-defined,
and decisions lack continuity, leading to oscillation between incompatible policies and loss of
institutional memory. In both cases, failure is not primarily a function of whether those in charge
possess good intentions or impressive curricula vitae. It arises from the erosion of dynamic
symmetry: the loss of those patterns that allow institutions to stabilise identity whilst remaining open
to revision.

This diagnosis has significant implications for how rationality, responsibility, and governance are
conceptualised. Traditional models treat rationality as a property of individual agents and view
institutions largely as arenas in which such agents pursue aims under constraints. Collective
intelligence research shows instead that groups can display emergent cognitive capacities not
reducible to individual abilities, and that these capacities depend on identifiable interaction patterns.
Edge theory therefore supports a shift toward understanding certain structured collectives as primary
loci of cognition and agency. On this picture, an institution can be rational or irrational, responsive
or unresponsive, not solely because of the virtues or vices of its members, but because its dynamic
symmetries enable—or impede —the aggregation of information, the correction of errors, and the
adaptation of policies.

The analogy drawn in the collective intelligence literature between social sensitivity and
metacognition is helpful here. Studies of metacognition and health-related behaviour indicate that
awareness of one’s own cognitive and emotional processes correlates with the capacity to adopt and
maintain beneficial habits, and to manage stress. In the Edge-theoretic vocabulary, metacognition
provides an internal feedback mechanism that allows individuals to keep critical variables, such as
arousal or focus, within viable ranges: neither over-controlled nor dysregulated. By analogy, social
sensitivity can be construed as a form of interpersonal metacognition: group members monitor the
affective and cognitive states of others and adjust their own behaviour accordingly, thus maintaining
dynamic symmetry. High-c groups therefore display a kind of collective metacognition, in which
distributed feedback processes help keep the system near an adaptive edge regime despite
perturbations such as conflict, time pressure, or novelty.

Once this framework is applied to institutions, normative implications become more concrete. The
evidence that collaboration processes and interaction norms are central predictors of collective
performance suggests that institutions should rebalance their priorities. Selection based on individual
achievement and expertise remains important, but it must be complemented by the systematic design
and maintenance of interaction regimes that keep institutions near edge-of-chaos regions. This
involves treating social sensitivity, communicative skill, and facilitation not as “soft” extras, but as
structural components of institutional capacity. It also requires governance mechanisms capable of
detecting and correcting drifts toward rigidity or fragmentation, whether through internal review,
independent oversight, or data-driven monitoring of interaction patterns.

These proposals raise methodological challenges. Much of the foundational research on collective
intelligence has been conducted in controlled settings with small groups and short-term tasks. It
remains uncertain to what extent the same patterns of dynamic symmetry operate in large
organisations, long-running projects, and settings marked by pronounced power inequalities. Edge
theory suggests that scale and heterogeneity introduce new symmetry-breaking forces, such as
entrenched hierarchies or structural exclusion, which can push systems away from edge regimes
even when micro-level norms are favourable. Longitudinal studies tracking groups and institutions
over time and across contexts will therefore be essential, not only for estimating the stability of the ¢
factor, but for examining how dynamic symmetries degrade or are restored under varying pressures.



A further methodological opportunity arises from digital collaboration platforms. Contemporary
tools can capture granular behavioural data on who interacts with whom, in what sequence, and with
what apparent effect on outcomes. From an Edge-theoretic standpoint, these platforms are
externalised constraints that can either support or disrupt dynamic symmetry. Features such as
structured speaking queues, anonymous idea generation, and real-time feedback on participation
equality are explicit mechanisms for shaping interaction patterns toward edge-of-chaos regimes.
Poorly designed systems, by contrast, may amplify dominance, silence minority voices, or fragment
attention among incompatible streams. Integrating collective intelligence measures with careful
analysis of platform-level symmetries offers one route to making Edge-theoretic claims empirically
testable, at least in specific institutional settings.

Alongside methodological issues, there are ethical questions about how far Edge-theoretic principles
should be used to engineer institutional behaviour. If dynamic symmetry can be measured and
optimised, there is a risk that such tools could be deployed solely to maximise performance on
narrow metrics, without regard to justice, autonomy, or the distribution of burdens and benefits. The
broader normative context provided by environmental ethics and “reverence for life” is relevant
here. Edge theory, especially as developed in connection with the Schweitzer Institute, emphasises
that adaptive, edge-of-chaos regimes worth preserving are those that sustain the flourishing of
persons and the wider community of life, not merely those that produce efficient outputs.

Any programme for institutional redesign inspired by dynamic symmetry theory will therefore need
explicit safeguards. These might include transparent criteria for what counts as a “healthy” regime;
participatory processes for setting and revising these criteria; protections for dissent and minority
perspectives; and attention to how interventions affect those with least power. Edge theory
encourages institutions to see themselves as living systems that must continuously negotiate order
and change. The ethical challenge is to ensure that this negotiation respects the dignity of individuals
and the claims of non-human life, rather than treating them as adjustable parameters in an
optimisation problem.

If the central insight of the collective intelligence literature were widely understood —that group
performance depends more on how people relate and interact than on their individual IQs—and if
this insight were reframed through dynamic symmetry theory, several shifts in institutional priorities
would be likely. Selection processes would place greater weight on collaborative skills and social
sensitivity, alongside technical expertise, as determinants of a group’s capacity to maintain edge
regimes. Training programmes would focus systematically on developing the feedback and
regulation processes that sustain dynamic symmetry, not as optional “soft skills” but as core
infrastructure for collective cognition. Organisational metrics would include measures of interaction
quality, psychological safety, and turn-taking equality, understood as proxies for the system’s
position on the order—chaos continuum. Educational systems would treat socio-emotional learning as
an essential component of preparing students to participate in complex, adaptive collectives.

Rewriting the account of collective intelligence through dynamic symmetry theory does not alter the
empirical findings, but it does offer a unified conceptual narrative. Groups and institutions are seen
as complex systems whose performance is governed by dynamic symmetries in interaction; social
sensitivity and turn-taking provide feedback mechanisms that maintain these symmetries near
edge-of-chaos regimes; and institutions can intervene deliberately in these patterns to enhance
collective problem-solving capacity. On this view, many institutional failures are best diagnosed as
drifts away from adaptive edge regimes rather than as simple failings of individuals or ideas. The
capacity of humanity to address global challenges will depend not only on generating brilliant
individuals and insights, but on designing and sustaining the dynamic symmetries that allow those



insights to be shared, scrutinised, and integrated in high-c groups across science, policy, and
education.
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