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Abstract
This paper reviews the terms and concepts that have been used for describing regulation of
learning during cooperative and collaborative learning and suggests differentiating them on
the basis of which parts of a regulatory feedback loop model are being shared. During
cooperative and collaborative learning, not only self-regulation but also the regulation of the
group process is important. This regulation might occur on an individual but also on a social
level. Several modes of regulation have been identified, but the terms used for them vary
tremendously--including social regulation, socially shared regulation, co-regulation, and
other-regulation. This paper seeks to clarify the diverse terminology. To this end, we use a
theoretical framework based on Winne and Hadwin's (1998) model of self-regulated learning
to analyze how the different terms are used in the literature. We make and exemplify

suggestions for a consistent usage of terms.
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Regulation During Cooperative and Collaborative Learning:
A Theory-Based Review of Terms and Concepts

Cooperative and collaborative learning play a major role in today’s teaching practices in
both school and university. Although it is known from self-regulated learning (SRL)
research that regulation of learning is an important factor for learning outcomes (e.g.,
Sitzmann & Ely, 2011), it is only in the last decade that educational researchers have turned
their attention to regulation in cooperative and collaborative learning settings (e.g., Hadwin,
Jarveld, & Miller, 2011; Vauras, liskala, Kajamies, Kinnunen, & Lehtinen, 2003; Volet,
Summers, & Thurman, 2009). During cooperative and collaborative learning, not only self-
regulation but also social modes of regulation occur. Social modes of regulation are
currently an active research area. After years of concentration on cognitive aspects of
cooperative and collaborative learning, research on regulatory activities on the group level
might advance the fields of cooperative and collaborative learning. By investigating social
modes of regulation, researchers might shed light on neglected characteristics of learning in
groups. However, inconsistencies in the terms that are being used makes it difficult to
understand and compare results. This might handicap future research, especially for those
researchers who newly join the field or work in adjacent fields. Thus far, several terms are in
use for different phenomena of regulation during cooperative and collaborative learning,
including co-regulation, other-regulation, social regulation, and socially shared regulation.
These terms seem to cover partly the same, partly different modes of regulation (cf. Hadwin
& Oshige, 2011; Schoor & Bannert, 2012; Vauras et al., 2003; Volet, Summers, et al., 2009;
Volet, Vauras, & Salonen, 2009). In addition, different authors seem to use the terms in
different ways. This makes it difficult to understand what each author is referring to.
Therefore, one aim of this paper is to review the literature and analyze how these terms are

used.
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Moreover, we have found that the field is still missing a detailed framework for a clear
terminology. Therefore, a second aim of this paper was to suggest such a framework. The
main idea of the proposed framework is to ask, based on a regulatory feedback loop model,
what essentially is the social aspect of each social mode of regulation.

In the following, we first sketch the topic of our analysis — cooperative and collaboration
learning, regulation of learning, and social modes of regulation. Then, we describe our
theoretical framework for analyzing the regulation terms, which is based on Winne and
Hadwin’s model of self-regulated learning (Winne, 2014; Winne & Hadwin, 1998), as
distinguished from prior approaches of classifying social modes of regulation. After this, we
briefly describe our review procedure and analyze the terms for social modes of regulation
during cooperative and collaborative learning that we found in the literature, and their
respective meaning, which we analyzed on the basis of our theoretical framework. In
addition, we suggest a terminology for the distinct modes of regulation during cooperative
and collaborative learning and give an example for each of these modes. This new
theoretical approach allows us to derive additional, theoretically and practically plausible
modes of regulation that we briefly sketch. We conclude with several open questions that

emerged during our analysis.

Cooperative and Collaborative Learning

A very broad definition of cooperative and collaborative learning was provided by
Dillenbourg (1999): “It is a situation in which two or more people learn or attempt to learn
something together” (p. 1). Although there is some discussion whether dyads can be seen as
a group or not (e.g., Moreland, 2010; Williams, 2010), we include in this article both dyads
and small groups within cooperative and collaborative learning (cf. Dillenbourg, 1999;

liskala, Vauras, Lehtinen, & Salonen, 2011; Volet, Summers, et al., 2009; Williams, 2010).
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Dillenbourg’s (1999) distinction between cooperative and collaborative learning refers to
whether “a truly joint effort” (Dillenbourg, 1999, p. 2; cf. Dillenbourg, Baker, Blaye, &
O'™Malley, 1996; Roschelle & Teasley, 1995) is made (in collaborative learning) or whether
instead “the labour is divided in a systematic way” (in cooperative learning) (Dillenbourg,
1999, p. 2; cf. Dillenbourg et al., 1996; Roschelle & Teasley, 1995). In collaborative
learning, the ultimate goal is co-construction of knowledge shared among members of the
group (cf. Chi & Wylie, 2014; Dillenbourg, 1999; Resnick, 1991; Roschelle & Teasley,
1995; Scardamalia & Bereiter, 2006). An additional scenario would involve students
working individually on individual products but at the same time, so they can help each other
(co-active learning, e.g., Bennett & Dunne, 1992). We explicitly include both cooperative
and collaborative learning but not co-active learning (because there is no joint or pooled
product) in our review. As there is no agreed upon umbrella term for both concepts, we will
speak of cooperative and collaborative learning to make this clear. This definition of
cooperative and collaborative learning also excludes two scenarios that are prominent for
some modes of regulation in a social context: parent-child interactions and teacher-student

interactions.

Regulation of Learning

The term regulation stems from the area of cybernetics (Ashby, 1964). Essential to it is
the closed feedback loop. A key feature of the closed feedback loop is a controlled variable
(i.e. the variable that is the target of regulation; Powers, 1973). This variable is monitored by
the regulated system and compared to a standard or reference value. In case of a discrepancy,
a control action (i.e. an action that regulates the system in the direction of the standard) is
taken, which closes the feedback loop. Therefore, regulation occurs at a meta-level which

encompasses several characteristics:
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1. Regulation always occurs with reference to some standard or goal (Hadwin et al.,
2011; Pintrich, 2000; Winne & Hadwin, 1998) against which actual performance
is monitored. Therefore, regulated learning is goal directed (Hadwin et al., 2011).

2. Regulation includes meta-level processes such as monitoring, evaluating, and
controlling the controlled variable. Monitoring refers to the determination of the
actual value of the controlled variable. Then this actual value is evaluated against
the goal. If the monitoring and evaluation of actual performance reveals some
discrepancy to the desired goal, a control action might be taken. This action
might be, for example, applying a study strategy.

This principle of discrepancy reduction has been applied not only to self-regulation of
behavior but also to self-regulated learning (e.g., Butler & Winne, 1995; Pintrich, 2000;
Thiede & Dunlosky, 1999; Winne & Hadwin, 1998) and interactive instruction (Narciss,
2008). Self-regulation of learning “refers to a learner’s deliberate planning, monitoring, and
regulating of cognitive, behavioral, and motivational/emotional processes towards
completion of an academic task/goal” (Hadwin et al., 2011, p. 68). Models of self-regulated
learning (SRL) that more or less explicitly include a feedback loop based on the principle of
discrepancy reduction include those of Schunk and Zimmerman (1998; Zimmerman, 1989,
2000), Pintrich (2000), and Winne and Hadwin (1998). Pintrich (2000) even concludes that
all SRL models assume a regulatory loop. The controlled variable and outcome can vary in
their details. According to Pintrich (2000), this might involve cognition, motivation/affect,
behavior, or the environment. Following Winne and Hadwin (1998), the targets of regulation
are the products of four stages: task definition, goals/plans, studying tactics and
metacognitive adaptations. In the context of cooperative and collaborative learning, the

teamwork itself also might be the target of regulation.
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Social Modes of Regulation

Self-regulated learning can occur not only during individual learning but also during
cooperative and collaborative learning (e.g., Jirveld & Hadwin, 2013). However, regulation
during cooperative and collaborative learning encompasses more than mere self-regulation
of its group members (e.g., Grau & Whitebread, 2012). In groups, it is not only the
individual learning processes that have to be regulated, but also the group’s learning
processes as a whole. Social modes of regulation refer to the group level of regulation,
whether it be an individual self-regulating towards a common group goal, individuals
helping each other regulate their work toward a group goal, or joint regulation of group
learning on the group level.

The aim of the present paper is to take a closer look at the conceptualizations of these
social modes of regulation. Therefore, we excluded from this review papers that studied only
self-regulation in the context of cooperative or collaborative learning (for example, how self-
regulation is scaffolded in a cooperative or collaborative learning setting, e.g.,Azevedo,
Winters, & Moos, 2004) and not a social mode of regulation.

The importance of the group level has been recognized in several theoretical approaches
to regulation during cooperative and collaborative learning. In some approaches, there even
seems to be an equation of regulation mode (e.g., self-regulation, co-regulation) and
corresponding theoretical perspective (Hadwin & Oshige, 2011) insofar as socio-cognitivists
are said to study self-regulation, and socio-constructivists are likely to study co-regulation.
However, these different modes of regulation are distinct phenomena and not merely
different perspectives on the same phenomenon. Therefore, we want to disentangle
theoretical perspectives (e.g., socio-cognitivism, socio-constructivism) from modes of social
regulation for a better understanding. Hence, we briefly sketch the different theoretical

perspectives in the following; we refer the reader to more exhaustive reviews in Nolen and
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Ward (2008) and Hadwin and Oshige (2011) for further elaboration (see also Martin, 2004,

2007, for work on the idea of the self in these perspectives).

The socio-cognitive approach. From a (socio-) cognitive perspective, the role of the
social in self-regulated learning is to influence individual regulation. The situation and
context--including the social context--can influence self-regulation of learning (cf. Nolen &
Ward, 2008). This approach focuses on the individual, which is the unit of analysis (Hadwin
& Oshige, 2011; Nolen & Ward, 2008; Volet, Vauras, et al., 2009). However, the social
context provides support for the development of self-regulation (e.g., Schunk &
Zimmerman, 1997). Relevant mechanisms for this support are modeling of self-regulation
and feedback (Schunk & Zimmerman, 1997) which traces back to Bandura (e.g., 1986). The
socio-cognitive approach grounds some research on social models of regulation; for
example, Rogat and Linnenbrink-Garcia (2011) place their work in the context of socio-
cognitive approaches but also draw on “research examining social regulation of group
learning” (p. 376). Jarveld and Hadwin’s (2013) analysis of self-, co- and socially shared
regulation is also based on the socio-cognitive model of self-regulated learning by Winne

and Hadwin (1998).

The socio-cultural approach. Based on Vygotsky, the socio-cultural approach focuses
not on individual cognition and motivation (as is the socio-cognitive approach) but on
socially mediated cognition and motivation at the individual level (Nolen & Ward, 2008).
The role of the social is that of a mediator of cognition. The social mediation takes place by
externalization and internalization (McCaslin & Hickey, 2001; Nolen & Ward, 2008). The
level of analysis is the interaction of the individual with the culture. Although social

mediation and cultural influences are relevant mechanisms in all kinds of relationship, social
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modes of regulation within this approach usually refer to an asymmetric relationship where
one person externalizes her skill to make it accessible for the other person who, during their
learning process, internalizes that skill (cf. Hadwin, Wozney, & Pontin, 2005). In a broader
sense, the culture or social environment as a whole supports the individual’s internalization
(Volet, Vauras, et al., 2009) or the person’s development (McCaslin, 2009; McCaslin &
Burross, 2011). Internalization is often seen as a transition from other-regulation to self-
regulation (Wertsch & Bivens, 1992), or the appropriation of self-regulation. Other-
regulation, in this context, refers to the notion that a more capable person undertakes
regulatory tasks for someone else as long as s/he is not able to self-regulate. This transitional
period from other- to self-regulation is often called co-regulation (Hadwin & Oshige, 2011;
McCaslin & Hickey, 2001) although the term co-regulation is also used to express that not
only the individual but also social sources influence a person’s development (McCaslin,

2009; McCaslin & Burross, 2011).

The situative approach. An approach that emphasizes the system in which activity
occurs is the situative perspective (e.g., Greeno, 2006). Research on socially shared
regulation emerged from within this perspective. Here, the main claim is that all cognition
occurs as activity within a system. Whereas the socio-cultural approach retains an interest in
the individual whose processes are shaped by the social environment through internalization,
the situative approach views processes from the systemic point of view. The focus is on the
the individual within a system rather than on the individual. The role of the social is that of a
system with which the individual is interwoven. The system might be a learning group, but
also a community of practice (Wenger, 1998), or a whole society. The system encompasses
not only people, but also material, such as the instruments of a cockpit, as in the studies of

distributed cognition (e.g., Hutchins, 1995). The material can serve as external
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representations of knowledge of the system. In communities of practice (Wenger, 1998), a
group’s (community’s) knowledge is preserved in form of practices (cf. Greeno, 2006). It is
often claimed that, therefore, the unit of analysis must be the system itself, such as a group
(Nolen & Ward, 2008). In slight contrast to this claim, Greeno (2006) stresses that analyses
at multiple levels, including analysis at the individual level, is possible within the situative
perspective. Regulation of group learning, in this perspective, is necessarily studied not only

at the individual level but also at the group level.

A Framework to Analyze Regulation Terms

In order to analyze the regulation terms we found in the literature, we used the model of
SRL by Winne and Hadwin (1998) as a basis for asking which elements of a regulatory
feedback loop model are being shared in the respective social mode of regulation. In this
section, we want to further explain this approach and contrast it with prior approaches.
Therefore, we discuss the SRL model by Winne and Hadwin (1998, see also Winne, 2014)
first, before sketching prior approaches to classifying social modes of regulation. Then we
explain the ways in which the elements of Winne and Hadwin’s model can be social in
cooperative and collaborative learning, which provides the basis for our analysis of what is

being shared in different social modes of regulation.

Model of Self-Regulated Learning by Winne and Hadwin (1998)

According to Winne and Hadwin (1998), self-regulated learning encompasses four stages
that are defined by the products that are created in the respective stage. In stage 1, the
student develops a perception of the task. In stage 2, goals and plans for studying are created
that also include plans on concrete study tactics. In stage 3, these study tactics and strategies

are enacted, which results in visible (by-) products of studying (e.g., notes) and new or
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changed cognitive structures (e.g., knowledge). The product of stage 4 are adaptations, that
means changes in how to work on the task, mostly for future tasks, but also large-scale
adjustments of the current task that involve all other stages. These four stages are only
weakly sequenced. For example, it is possible that the task definition is skipped, that after
enacting study tactics the goals and plans are changed, and metacognitive adaptation can
always occur (Winne & Hadwin, 1998). However, the stages are recursive, meaning that
products of one stage, for example, can serve as conditions for another. An example of the
embeddedness of tasks within each other is provided by Winne (2014).

Using the acronym COPES, Winne and Hadwin (1998, see also Winne, 2014) refer to a
cognitive architecture of five components that interact in each of the stages: Conditions,
operations, products, evaluations and standards. Conditions are differentiated into task and
cognitive conditions. Task conditions refer to environmental factors that influence the
learning, such as resources, instructional cues, the time available, and the social context.
Cognitive conditions include the learner’s knowledge of the domain, of the task, and of study
strategies, motivational factors, and beliefs and dispositions of the person. Operations refer
to what is actually done and encompass both single cognitive operations and “coordinated
sets of them” (p. 279) like study tactics and strategies. They transform conditions and create
products and external performance. As for products, Winne and Hadwin (1998) discuss two
forms: Internally, cognitively, products are seen as “multivariate profile of attributes” (p.
281), such as goals for studying that are created during stage 2. Externally, products can be
observed as behavior or performance. Winne (2014) defines internal and external products as
generated by operations. Evaluations are created when a student monitors a product against
his or her standards. These cognitive evaluations mark whether there is a discrepancy
between the current state of the product and the standards. If there is a discrepancy, the

student might enact a controlling measure. This could be a change in standards, an alteration
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of conditions, or some new operation. The last component of COPES is the standards. They
“characterize ideal, optimal, or satisficing states” (Winne & Hadwin, 1998, p. 281). Studying
is seen as goal-directed activity, and these goals are thus represented as profiles of standards;
students set the goal of achieving products that meet their standards. In essence, these
components make up a feedback loop that is working in all four stages. For an excellent
review of this model, see Greene and Azevedo (2007).

The advantage of Winne and Hadwin’s model as compared with other SRL models is its
more complex and fine-grained description of phases and processes. One of its merits lies in
the distinction between changing stages and constant processes (the COPES architecture
which is constant across each stage). Moreover, this approach makes it possible to tie
together several phases in a complex way (e.g., products of one stage become conditions for
another, controlling can change operations, but also standards or conditions, etc., cf. Greene

& Azevedo, 2007).

Prior Approaches to Differentiating Social Modes of Regulation

Winne and Hadwin’s model has already been used by Jarveld and Hadwin (2013) to
illustrate the three concepts of self-regulation, co-regulation, and socially shared regulation.
Jarveld and Hadwin did this on a more general level, illustrating the 7, you, and we
perspective of the three concepts. In self-regulation, there is an / and my perspective on both
components (COPES) and stages (“my goals”, “my task perception”, “my operations”). In
contrast, co-regulation is conceptualized as the “temporary support for each other’s SRL”
(Jarveld & Hadwin, 2013, p. 29), implying a you and your perspective (1 support “your
goals”; “your operations”) on the self-regulation of another person (which is depicted as an
independent self-regulatory loop). In shared regulation, finally, there is only one regulatory

9% ¢

loop representing the we and our perspective (‘“our goals”, “our operations”). The
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differentiation of 7, you, and we perspective each are applied on the whole SRL process and
not differentiated into components (COPES) or stages (e.g., task definition, enacting study
strategies).

In a similar way, Winne, Hadwin, and Perry (2013) analyzed self-regulation, co-
regulation, and shared regulation in collaborative tasks. They also applied the 7, you, and we
perspectives on regulation, but additionally named different components and stages that
regulation is applied to (task perception, goals, standards, plans, monitoring, strategy use
etc.). However, they also applied a particular perspective (that is, either the 7, you, or we
perspective) to all components and stages in the same way; for example, in the mode in
which goals are shared (only in shared regulation), it is also the case that task perception,
strategy use, and so on are shared. There is no possibility that the sharedness of each of these
components are independent from each other within a mode of regulation .

While these approaches are suitable to illustrate how different the nature of socially
shared regulation is from previous concepts (self-regulation and co-regulation), they do not
go far enough to capture the different social modes of regulation that lie in between of self-
regulation on the one hand and socially shared regulation in collaborative learning on the
other hand. We believe that in the cases of socially shared regulation and self-regulation it is
clear that all components are shared (the we perspective in socially shared regulation) and
unshared (the / perspective in individual regulation). However, as we will explain later, there
exist social modes of regulation where not all COPES components can be subsumed under
one perspective, be it I, we or you. Furthermore, these modes cannot be classified all into one
mode of regulation without loss of information that is potentially interesting for research.
These intermediate modes of regulation might differ in their potential to develop into
socially shared regulation (the desired mode of regulation) or in their influence on learning

outcomes. Indeed, the literature seems to be aware of modes of regulation that are more
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nuanced then three different modes that are usually discussed. Thus, we extend prior
approaches insofar as we allow every COPES component to be shared or not independently
from other components, and the constellation of sharedness or perspective (I, you, we),

respectively, defines the kind of social mode of regulation.

Winne and Hadwin’s Model of SRL as a Framework for Analyzing Social Modes of
Regulation

In the following, we want to consider Winne and Hadwin’s (1998) model of SRL as a
means for better understanding what is essentially social in different notions of social modes
of regulation. It is explicitly not our intention to develop a theory for regulation of
cooperative and collaborative learning, but instead to provide a helpful framework for
organizing the different constructs of regulation that are currently discussed in the literature.
Winne and Hadwin’s model of SRL is suitable for this purpose because it provides a detailed
framework of stages and architecture that are also applicable to social forms of learning. In
the following, we will discuss the ways in which the components and stages of Winne and
Hadwin’s model appear as shared or unshared in cooperative and collaborative learning.

The two main features of Winne and Hadwin’s model are the proposed stages of self-
regulated learning (task definition, goal setting and planning, enactment of study strategies,
and metacognitive adaptation) and the proposed cognitive architecture (COPES). As for the
stages, we can assume that in one form or another, a group of learners experiences stages of
task definition, goal setting and planning, enactment of study strategies and metacognitive
adaptations (e.g., Dillenbourg, Jarveld, & Fischer, 2009; Schoor & Bannert, 2012; Winters &
Azevedo, 2005). As for COPES, we can also assume that groups work under some
conditions, they operate / work together, and they create products which can be evaluated

(jointly) against a potentially joint standard for the group product. However, the more
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interesting questions are the extent to which the stages are real group stages, the extent to
which the stages are executed jointly (that is whether they are shared or not), and whether
and how the COPES components are shared.

We assume that in the social context every COPES component of the cognitive
architecture of (in every stage of Winne and Hadwin’s model) could be shared or not, more
or less independently of each other. If a component is shared, we assume that the group
members take on a we perspective with regard to this component. If it is not shared, either an
1 perspective or a you perspective is possible, with the I perspective referring to one’s own
individual COPES component, and a you perspective referring to another group member’s
COPES component. In one extreme, none of the COPES components in any of the stages
would be shared (I perspective in all components and stages). Individual group members
would be working co-actively, but not with each other. In the other extreme, all components
of COPES in every stage would be shared among all group members (we perspective in all
stages and components). This would probably denote socially shared regulation of
collaborative learning in its purest form. In this case, it would be justified to view and
analyze the group as an entity that possesses a cognitive architecture like COPES on the
group level. However, our social-cognitive view of social forms of COPES provides the
opportunity to analyze all constellations in between these extremes. We believe that this can
shed light on, for example, what happens when a group’s socially shared regulation becomes
unshared. A thorough analysis using COPES might help understanding problems in the
socially sharing of regulation on the one hand, and how it develops on the other hand.

In the following, we discuss each COPES component with respect to its social form(s).
Be aware that due to the recursive nature of Winne and Hadwin’s model, some issues (e.g.
goals, task definition) might be the product of one stage (e.g., stage 2) and a different

component of another stage (e.g., stage 3), for example the standard (in the case of a goal) or
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a condition (in the case of a task definition). The COPES components will be discussed with
a focus on the most intuitive stage 3 (enactment of study strategies), but the other stages will

be covered as well.

Conditions in cooperative and collaborative learning. With respect to a cooperative or
collaborative learning situation, most of the task conditions are probably shared.
Instructional cues as well as the social context are probably the same for all group members,
although collaboration scripts (e.g., Fischer, Kollar, Stegmann, & Wecker, 2013) might give
different instructions to the members of a group or assign different roles to them (e.g.,
Strijbos, Martens, Jochems, & Broers, 2004). Resources might be distributed (Hutchins,
1995; Johnson & Johnson, 1992) across group members, either naturally or by instruction.
Time is usually the same for all group members unless there is freedom for the group to
decide on its timely effort which might result in different notions and disagreement among
the group members.

As for cognitive conditions, social forms first concern group dispositions and group
beliefs, like collective efficacy (Bandura, 1997). These are truly social conditions, as they
refer to the group as a whole. Also products from prior group stages might belong to these
truly shared conditions. Another issue is whether individual cognitive conditions (beliefs,
motivation, knowledge) are shared or not in the sense that they are the same across all group
members. This tackles issues of group composition (Wang & Lin, 2007; Webb & Palincsar,

1996), which is an important condition for cooperative and collaborative learning.

Operations in cooperative and collaborative learning. Operations in Winne and
Hadwin’s model are not actually observable; only behavior, which is seen as a product

within the COPES framework, is observable. However, in the case of true joint effort (i.e.
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collaborative learning), the group members need to observe operations in favor of the joint
group work in order to jointly work on it. Therefore, it makes more sense to define
operations in groups as observable (as Winne, 2014, also does for individual learning).

Analysts can apply the different /, you, and we perspectives on operations. There could
be truly shared, joint operations in a we perspective. An example is the behavior that has
been described as interactive mode of engagement within the ICAP framework (Chi &
Wylie, 2014). In this mode, all dialogue partners make substantive contributions and
frequently refer to each other’s comments. Resulting ideas are new to all dialogue partners,
and no one could have generated these ideas alone. With regard to an [ perspective, there are
also individual operations during cooperative and collaborative learning, although these
might occur more often (by definition) in cooperative learning. Apart from really individual
operations, also dialogue within which partners do not refer to each other’s utterances (active
or constructive within the ICAP framework)