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diachrony in human cognition 
and problem solving
Rasmus Gahrn-Andersen
University of Southern Denmark 
rga/at/sdu.dk

> upshot • Problem solving should not 
be reduced to situated or localized ac-
tivity since cognizers also draw on non-
local resources that are not actually 
experienced but nevertheless impart on 
their situated cognition. A Varelian-in-
spired epistemology neglects this non-
locality, which is a vital trait of human 
life.

introduction
« 1 » Jérôme Proulx and Jean-Françoise 

Maheux bring Francisco varela’s (1992) ac-
count on problem-solving into the realm 
of mathematical educational research. va-
rela considers problem-solving as an activity 
that is reducible to situated and synchronous 
interactions. on his construal, problems do 
not exist objectively in the world; rather 
they are partly constituted by the subject (cf. 
§§4f). Proulx and Maheux advance his dia-
lectical epistemology by promoting the idea 
that individuals bring forth problems in their 
attempt to solve them (§22). Thus, their ac-
count is a good fit with enactivists who draw 
heavily on varela’s thinking (e.g., Thompson 
2004; de Jaegher & di Paolo 2007; Froese 
& di Paolo 2011). Proponents of varelian-
style enactivism share the view that human 
sense-making is anti-representational, situ-
ated and entails that agents bring forth their 
“own worlds” (Hutto & Myin 2013).

« 2 » it makes good sense to assume 
that problems are not pre-given and that 
competencies arise from situated agent-
environment relations. it is doubtful, how-
ever, that a varelian-inspired epistemology 
is the most suitable choice when it comes 
to explaining human problem-solving. 
For this reason, Proulx and Maheux could 
have benefited from considering some of 
the recent critiques raised against varelian-
style enactivism (e.g., Cowley & Gahrn-
andersen 2015; Harvey, Gahrn-andersen 
& steffensen 2016a, 2016b; de Jesus 2016; 
Gahrn-andersen & Cowley 2017). in the 
following, i present aspects of these critiques 
while clarifying their relevance to varelian 
problem-solving.

Beyond the localized
« 3 » as Proulx and Maheux rightly note, 

problem-solving unfolds in situations. The 
obvious reason for this is that agents must en-
counter a problem in order to be able to solve 
it. This goes for any kind of problem, whether 
it is a mathematical equation, a leaking roof 
or a flat tire. on a varelian construal, how-
ever, situatedness implies that cognition can 
be reduced to what the agent experiences in 
the “now” (Gahrn-andersen & Cowley 2017) 
and what interactivity-based views call the 
localized (Harvey, Gahrn-andersen & stef-
fensen 2016a). Proulx and Maheux push the 
idea that problem-solving activities predomi-
nantly involve instantaneous and synchronic 
experience (cf. the “laying down a path in 
walking” metaphor). For instance, they argue 
that each step in solving a problem “is the 
posing|solving of a new problem, leading to 
a new posing|solving contingent to this step, 
and so forth” (§20).

« 4 » However, there is more to human 
cognition and problem-solving than what 
experientially presents itself to the cognizer. 
it therefore makes little sense to follow vare-
lian-inspired approaches by reducing cogni-
tion to synchronic moment-to-moment ex-
periences. The reason for this is that human 
cognitive activity also has a non-localized 
dimension that, in most cases, conditions 
the agent’s situated experiences. Thus, hu-
man phenomenology is diachronic (Cowley 
& Gahrn-andersen 2015; Gahrn-andersen 
& Cowley 2017). due to its diachronic na-
ture, cognition involves non-localized re-
sources of different kinds including embod-
ied habits, skills, social normativity (rules, 
structures and expectations) and second-
order cultural constructs (e.g., grammar). 
These phenomena are all diachronic in the 
sense that they arise from a lived history of 
interactions. For instance, children gradu-
ally acquire mathematical knowledge by 
attending school, getting feedback on their 
home assignments and talking to their par-
ents. and they draw on their emergent skills 
as they engage with new mathematical prob-
lems.

« 5 » The fact that certain cognitive re-
sources are non-local implies that, although 
being actualized in ongoing interactions, 
they are nevertheless not directly experi-
enced by the agent. non-local resources, 
including skills and habits, impinge on us in 
the sense that they structure our perceptual 
horizon and what Maurice Merleau-Ponty 
(2010) calls the “body schema” (Gahrn-
andersen & Cowley 2017). These resources 
play a crucial role in that they enable us to 
make sense of our surroundings in ways that 
are swift, efficient and in accordance with 
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the socio-material practices we partake in. 
as John sutton shows, a cricket batter draws 
on her non-local resources to eliminate re-
flective thinking, thus enabling her to opti-
mize her play. in fact,

“ default assumptions among cricketers thus 
stress the independence of acting and thinking: 
they see the successful doing involved in the ex-
ecution of the long-practised, habitual, semi-im-
provisational embodied skills required for batting 
as independent of more explicit conscious or ver-
balizable forms of knowing such as those involved 
in autobiographical remembering.” (sutton 
2007: 767)

« 6 » The batter’s non-localized skills 
and habits enable her to avoid reflective 
thinking while, at the same time, allowing 
her to exploit localized resources (i.e., the 
bat and ball) in ways that are skillful.

« 7 » as mentioned earlier, non-local 
resources are not only found in competi-
tive sports; they also condition most of our 
situated activities. Even teachers are relying 
on “habits (e.g., hand-raising) and prac-
tices (e.g., note-taking) that allow students 
to participate in classroom events without 
disrupting the dynamics of the many-to-
one focus on the front of the room” (Har-
vey et al. 2016a: 141). in fact, had it not 
been for our embodied habits, we would 
not even be able to do basic everyday ac-
tivities such as tying our shoelaces, order-
ing a pizza or speaking (noë 2009). it is due 
to a history of interactions that individuals 
can be properly situated in their everyday 
encounters. non-localized resources allow 
human experience to be “smooth” in the 
sense that they enable agents to enact a flow 
of skillful activity. Thus, non-locality gives 
rise to a diachronic experience that differs 
from the synchronic experience that, on a 
varelian construal, amounts to instantane-
ous co-regulating activities (see also Cuf-
fari, di Paolo & de Jaegher 2015).

the diachrony of problem-solving 
strategies
« 8 » This brings us back to problem-

solving. i agree with varela (and Proulx and 
Maheux) that problem-solving is a kind of 
exploration that entails a high degree of 
experiential immediacy and synchronicity, 
since solvers are sensitive to problems that 

are localized in their immediate surround-
ings. However, by reducing the process of 
posing|solving to what the solver imme-
diately experiences, one loses sight of the 
non-local resources that solvers inevitably 
bring into situations and which affect situ-
ational outcomes. take, for instance, amy, 
who engages with a simple mathemati-
cal problem. she solves 741–75 in a way 
that “is not ‘obvious’ for everyone and is 
dependent on the unique characteristics 
of the solver, including his or her under-
standings and ways of doing mathematics” 
(§21). Thus, amy brings certain non-local 
resources into the interaction. in fact, she 
enacts a kind of preliminary strategy that 
exists prior to her final strategy.

« 9 » By focusing on the synchronic di-
mension of interactions, a varelian-based 
epistemology seems unable to account for 
the fact that problem-solving involves past 
experiences that tacitly influence and guide 
the solver’s lived experience. For this rea-
son, it overlooks the diachronic nature of 
human cognition and, furthermore, our 
capacity for engaging skillfully with the 
world as we bring into play non-localized 
resources such as our understanding, strat-
egies and habits. The same holds for Proulx 
and Maheux’s contribution, which explic-
itly pushes the idea that problem-solving 
strategies are “local ways of engaging, co-
emergent at the moment of posing|solving” 
(§35). However, the case of amy tells a dif-
ferent story: strategies do not just emerge 
from situations; they also impact on situ-
ations. By embracing a synchronous view 
of cognition, however, Proulx and Maheux 
leave aside these diachronic aspects of hu-
man cognition.
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> upshot • The target article succeeds 
in conceptualizing mathematical prob-
lem-solving as a form of organism-en-
vironment coupling. So conceived, it is 
a suitable subject for both enactive and 
ecological descriptions, and is open to 
embodied, dynamical explanations that 
have no need for cognitivist models. In 
other words, Proulx and Maheux have 
shown how to get across the “cognitive 
gap.”

problem solving and the 
“cognitive gap”
« 1 » Jérôme Proulx and Jean-François 

Maheux’s excellent and delightfully lucid 
target article bears directly on the idea that 
there is an explanatory “gap” between “low-
er-” and “higher-order” cognition. Their 
core claims are that
a researchers studying a prototypically 

abstract, rational, “higher-order” cog-
nitive activity (“mathematical prob-
lem-solving”) need only be sensitized 
to its richness and context-specificity 
in order to understand it as a form of 
enaction (“posing|solving,” see §§35f), 
and

b sensitizing them in this way gives them 
a more accurate, more detailed, and 
clearer understanding of their object of 
study (cf. §§24f).
« 2 » This is strong new evidence that 

the “cognitive gap” is a chasm we academ-
ics have manufactured rather than one we 
have encountered or observed (stewart 
2010; Thompson 2007: 6–8), and that rath-
er than reflecting the explanatory shortfall 
of enactive theories, it reflects our collec-
tive failure of investigative creativity.

« 3 » The “cognitive gap” names a dis-
tinction between those cognitive and be-
havioral phenomena for which enactivism’s 
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