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Human interaction is a complex phenomenon 

•  A wide variety of disciplines study human 
interaction from different points of view 

•  Our focus: 
§  collaborative knowledge construction 
§  role of individual in the collective 

 
•  Researchers focus on the aspects that are 

salient for them (Lund & Suthers, 2013 ; 
Lund, 2016) 

 
§  Cognitive systems 
§  Neural systems 
§  Biological systems 
§  Linguistic systems 
§  Interactional systems 
§  Social systems 

 

Organizing 
principles? 



3 

Modeling the Individual Within the Group: an 
Interdisciplinary Approach to Collaborative Knowledge 

Construction 

Intermediate 
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System 

Social 
System 



4 

The consequences of a particular disciplinary view for the 
MULTi-theoretical and Interdisciplinary model of GRoup And 

INdividual(“Multi-grain”) knowledge building  

Intermediate 
variable 

Linguistic 
System 

Cognitive 
System 

Interactional 
System 

Social 
System 

•  Systems are defined according 
to a set of assumptions, 
defined by what researchers 
pay attention to 
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We are doing systems thinking : 3 difficulties 

Arnold, Ross D., and Wade, Jon P., “A Definition of Systems Thinking: A Systems Approach,” 2015 
Conference on Systems Engineering Research, Procedia Computer Science 44, 2015, 669-678. 

•  If a system is ”a regularly 
interacting or interdependent 
group of items forming a 
unified whole” (Merriam-
Webster)… 

 
•  …..my model is a system of 

thinking about systems 
•  Purpose 

§  understanding collaborative 
knowledge construction so as to 
support this process 

•  Elements 
§  Cognitive, interactional, linguistic, 

social... 

•  Interconnections 
§  An intermediate variable connects 

systems together 
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Difficulty #1  
Q: Why do you rob banks?  
A: Because that’s where the money is 

•  Fields of research have different epistemological and metaphysical 
commitments underlying the questions they pose about similar problems 
(O'Rourke et al., 2013; Lund, Rosé, Suthers, & Baker, 2013) 
•  (Sub)disciplines attribute explanatory value in ways that can hinder 
complementary approaches 

§  Sociologically very different explanations (Goodwin & Heritage, 1990) 
§  Cognitively very different explanations (Coltheart, 2012) 

Find which internalized rules 
drive behavior 

How do participants hold each 
other accountable in interaction? 

vs. 

Cognitive-level explanations of 
behavior are experimentally 

falsifiable, so they suffice 

Real explanations occur at 
the neural level 

vs. 
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Difficulty #2 of an interdisciplinary complex systems 
approach: keeping track of causal relations 

•  Multiple, simultaneous, non-linear 
interactions taking place between these 
subsystems 

 

Interactional 

Social 

Cognitive 

Biological 

Neural 

Linguistic 
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Difficulty #3 of an interdisciplinary complex 
systems approach: putting it back together 

•  Once aspects of a system have been 
understood in isolation, how do we 
reconstruct the complex system of 
collaborative knowledge construction? 

 
§  Role of individual in the group? 

Linguistic 

Cognitive Social 

Interactional 

Neural 

Biological 
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Meeting these difficulties and my rationale… 

Difficulty #1: taking on explanatory pluralism 
    

•  Are competing explanations from different theories really incompatible 
(Garfinkel, 1981)? 

§  Are they explaining the same thing? 
§  Inconsistent? 
§  Irrelevant? 
§  Compatible? 
§  One supplants the other? 
§  One presupposes the other? 
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Meeting these difficulties and my rationale… 

•  Do not use experimental conditions with discreet variables 
•  Seek to discover patterns of related variables 
•  Track changes in patterns 

§  Not if x -> y, but rather how or why x -> y (Salomon, 1991) 
§  Verify commensurability of assumptions when going back to if x -> y (Kuhn, 1970) 

Difficulty #2: keeping track of complex causal relations? 
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Meeting these difficulties and my rationale… 
Difficulty #3: putting it all back together? 

kinterm system is that it has terms for kin dyads: thus, there is an unanalysable
term chimi meaning ‘a man with his sister’s son’, or ghee meaning ‘woman with
her offspring or sister’s offspring’, where the matrilineal theme is also clear.

I am under no illusions that many readers of this journal will be very
interested in these anthropological details. But the general point is important: a
feature of the social structure – namely matrilineal reckoning of kin – is reflected
directly in a linguistic subsystem. But there are also other repercussions of a
matrilineal system of kinship on the linguistic system. One of the more
interesting of these is a taboo vocabulary used exclusively to affines – those
connected by marriage rather than descent. (The scope of the affinal kinterms is
shown in Figure 2, in which one notes that in a matrilineal kinship system a
man’s offspring belongs not to his descent line but to that of his wife, they are kin
only through an affinal link.) In the presence of one’s spouse’s parents or
siblings, ordinary words for clothing, intimate possessions and body parts may
not be used. Instead, an alternate set of terms is used, as illustrated for body-part
terms in Figure 3, where one can see there are alternate words for eye, nose, arm,
etc. The kind of detail here that excites anthropological linguists is that in the
ordinary language there is no word for ‘leg’ – instead one must use different
words for upper leg and lower leg: but in the taboo language, there is only a more
general word which covers both parts with a single term for ‘leg’ (see Dixon,
1971, for the generalizations here), showing that Rossel anatomical ontology is
not so strange after all.

But again, the relevant point here is that the matrilineal kinship system
imposes itself on the language, in what could be called ‘bystander honorifics’ (see

436 Discourse Studies 7(4–5)

 

yu 

kpââlî 

ngwolo 

péépi 

péépi 

ché 

ordinary terms in-law terms 

‘n:uu kwódo 

kóó kéépi 

Note: 
there’s a 
notion of 

‘leg’ 
after all! 

F I G U R E 3 . Comparison of some words for body parts in ordinary language and in-law
language

 at INIST CNRS DRD on May 19, 2014dis.sagepub.comDownloaded from 

Social 
relationship 

Linguistic 
System 

Social 
System 

Interactional 
System 

•  Types of social relationship link 
linguistic systems to social systems 
and to interactional systems 
(Levinson, 2005) 

•  Intermediate variables can connect 
systems of different orders together 

•  Find the intermediate variables! 

Father-in-law 
jokes 

Father-in-law 
vocabulary 

kinship 

Intermediate 
variable 

Levinson, S.C. (2005). Living with Manny’s Dangerous Idea. Discourse Studies. 7, 431-453. 



12 

The “how”? 
explanation 

Linguistic 
System 

Interactional 
System 

Cognitive 
System 

Correct and complete rules in 
terms of word meaning 

Correct and 
complete rules in 

terms of talk + 
gestures  

Pragmatic competence 

Intermediate 
variable 

Example 1 : Tracking development of 
pragmatic and cognitive competencies : the 

GeDéCo project 

Mazur-Palandre, A., Colletta, J.M. & Lund, K (2014). Context sensitive ‘how’ explanation in children’s multimodal behavior, 
Journal of Multimodal Communication Studies, 2, 1-17.  

Gestion multifocale et développement des 
conduites communicatives complexes (GeDéCo), 

currently financed by the ASLAN laboratory of 
excellence 
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Example 2: Interactional Epistemic Network Analysis 
(iENA): A Cognitive and Interactional Approach to 

Epistemic Game Based Learning — Vicky Markaki and 
David Shaffer 

Epistemic 
frame 

Interactional-
linguistic 
System 

Cognitive 
System 

Knowledge and skills 
about terraforming 

Intermediate 
variable 

Micro-level descriptions 
of stance 

Lund, K. Quignard, M. & Shaffer, M (submitted). Gaining insight on human interaction by 
transforming temporal representations. Journal of Learning Analytics & Knowledge. 
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Example 3: Individual and group conceptual change in 
physics — Karine Bécu-Robinault  

Epistemo-
semiotic 
bundle 

Socio-
Linguistic 
System 

Interactional 
System 

Cognitive 
System 

Epistemology 
of physics 

Intermediate 
variable 

Semiotic modes 

Meaning making through talk and 
gestures in the physics classroom 
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Model is 
 
 
 
 
 
 
 

extensible? 

Example 4: Social cognition viewed through the lens of 
embodied and enactive cognitive neuroscience — Steve 

Fiore & Travis Wiltshire 

Type 1 and 
Type 2 

processes 

Neural 
system 

interactional 
system 

Physical 
body 

system 

Socio-
environmental 

system 

Activation of 
sensory motor 

areas in own body 

Intermediate variable (direct 
perception: “she is angry” 

versus inferences: “she 
must have been offended”)  

Personal level 
descriptions 

and 
explanations  

 

Activation of sensory 
motor areas in own 

brain 
 

e.g. Nature of 
the relation 

between 
participants 

Social cognition models 

Lund’s Multi-grain knowledge 
building model 

Boundary 
model 

 
 
 
 
 
 

as scaffold 
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What is the explanatory goal behind the 
intermediate variable? – Why connect systems of 
different orders? 

•  Giving intermediate variables interconnected meaning in different 
systems in the service of description or evaluation (father-in-law 
and digital epistemic games examples) …..versus  

•  Tracking the evolution of an intermediate variable in different 
systems (Hanabi example) in the service of understanding and 
supporting child development …...versus 

•  Using an intermediate variable to illustrate expert and novice 
connections between systems in the service of supporting 
teachers and students in the classroom (physics example) 

•  Measuring the strength of the association of an intermediate 
variable in relation to each system in the service of predicting 
behavior (social cognition example) 
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Connecting different types of explanation 

•  Pitfalls to avoid and productive epistemological encounters 
§  Share data/ a corpus 
§  Perform analyses from different perspectives 

–  Education, psychology, language sciences, computer science 
§  Compare analyses regarding a common boundary object - the 

“pivotal moment” 
–  Make assumptions explicit 

•  Blog post for I2Insights.org 
§  Integration and Implementation Insights 
 

•  Productive multivocal analysis – Part 1: Avoiding the pitfalls of 
interdisciplinarity

•  Productive multivocal analysis – Part 2: Achieving 
epistemological engagement 

Suthers, D. D., Lund, K., Rosé, C. P., Teplovs, C. & Law, N. (Eds.). (2013). 
Productive Multivocality in the Analysis of Group Interactions. In C. Hoadley & N. Miyake (Series 
Eds.), Computer Supported Collaborative Learning Series: Vol. 15.  New York: Springer. 
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A proposition for IDEX Lyon : Knowledge Confluence Theatre 
 academic college EduCoLa : Education, Cognition, Language 

•  We	propose	to	build	a	space	where	researchers,	engineers,	professors,	
students,	and	socio-economic	actors	may	gather	to	visualize	models	and	
simulations	of	complex	data	and	processes.	First,	interpreting	data	from	
processes	governed	by	multiple	criteria	is	greatly	helped	if	
connections	between	criteria	can	be	modeled,	simulated,	and	
visualized	

•  Second,	understanding	connections	between	data	from	different	scales	
is	also	greatly	helped	if	connections	between	systems	of	different	
orders	can	be	modeled,	simulated,	and	visualized.	For	example,	the	
study	of	cognition	can	be	undertaken	at	many	levels:	molecular,	genetic,	
cellular,	neuronal	and/or	include	cognitive,	clinical,	behavioral	and	
contextual.	 

•  Model:	Arizona	and	Alaska’s	Decision	theatres	(https://dt.asu.edu/	and	
http://www.dtn.alaska.edu/),	 
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The Decision Theater at Arizona State University is an 
8,000-square-foot visualization environment that 
accommodates up to 30 participants. 
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Science of Team Science 

•  Do	team	science	
•  Study	team	science 
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