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Introduction

We have all observed, at school, in professional
settings and in sports, that some groups work in
harmony, with members coordinating their
actions and helping each other. Other groups,
however, experience a great deal of antagonism,
with members favoring their own interest and
acting against each other. What explains such dif-
ferences? How can the functioning of a group be
predicted and possibly oriented? At an individual
level of analysis, group members may have dif-
ferent—sometimes compatible, sometimes con-
flicting—personal orientations, and be more
pro-social or pro-self, thereby favoring joint or
self-serving outcomes (De Cremer & Van Lange,
2001). Group members may also hold mixed
motives in a given situation, as a function of their
focus on the task at hand as well as the social
relations in the group (De Dreu, Nijstad, & van
Knippenberg, 2008). Classmates, for instance,
may be motivated to discover the correct solution
to a problem in a physics lab class, and at the
same time motivated to show their own compe-
tence to the teacher.

An individual level of analysis requires a
strong reliance on group composition to predict
how groups will behave (Moreland & Levine,
1992). Groups, however, possess particular
properties that are likely to influence group
members’ behavior over and beyond their
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personal orientation. One such property—
imposed by the environment or inherited by the
group’s history—is goal structure that is the set
of a group’s rules, norms, or practices that spec-
ify and influence the type of interdependence
among individual goals (Johnson & Johnson,
2005). Social interdependence theory posits that
interdependence may be positive and lead to
interactions that facilitate the attainment of all
group members’ goals, or negative and lead to
interactions that favor one’s goal attainment by
hindering the goal attainment of other group
members (Deutsch, 1949). For example, in the
famous Robbers Cave study (Sherif, 1958), chil-
dren in a summer camp discovered that the truck
with the day’s food was stuck, and could only be
rescued if all the children pulled it in synchrony.
The situation created a common goal (retrieve
the food), superordinate as compared to indi-
vidual goals, and required coordinated interac-
tion of all children to reach that goal (for a
discussion of the role of common goals in inter-
group contact, see Christ & Kauff, Chap. 10,
this volume). In the same study, Sherif observed
that other activities, such as tournaments that
allowed to win a desired prize, required teams to
fight with the understanding that success of one
team required hindering the other team.

This chapter will present the tenets of social
interdependence theory and the work that this
theory has generated over the past 70 years.
Then, we will show how this theory has shaped
research on cooperative learning, and in particu-
lar research on how pupils and students share or
not the materials and resources necessary for
learning. Finally, we will illustrate how difficult
it is to promote positive interdependence and
present an intervention study designed to help in
this endeavor.

Definition Box

Interaction: Individuals’ coordinated
actions that have consequences for other
individuals’  cognitions, affects, and
behaviors.

F. Butera and C. Buchs

Goal structure: The structure consisting
of a group’s set of rules, norms, or practices
of a group that determines how each group
member’s opportunities for goal achieve-
ment depend on those of other group mem-
bers, i.e., their social interdependence.

Social Interdependence

Social interdependence theory was born as a

theory of cooperation and competition
(Deutsch, 1949). Over the years, it has been
extremely successful because, instead of

describing cooperation and competition as sep-
arate phenomena, it allowed to understand their
interplay by grounding their emergence in a
common mechanism: social interdependence.
Social interdependence is the mechanism
whereby the outcomes of individuals in a group
are affected by the actions of the other group
members (see also Johnson & Johnson, 1989).
Let us imagine two pupils in a classroom, where
they are likely to interact and be interdepen-
dent. If the teacher has given the two pupils a
common assignment, then they find themselves
in a position of positive social interdependence,
as the actions of each of them will jointly con-
tribute to the quality of the assignment. This
example illustrates how the positive interde-
pendence introduced by the teacher can con-
tribute to cooperative behaviors and promotive
interactions, i.e., working toward the achieve-
ment of a common goal. If, on the contrary, the
teacher has asked the pupils to write an essay
and told them that the best one will be pub-
lished in the school’s newsletter, the two pupils
find themselves in a position of negative social
interdependence, as the actions of each of them
will hamper the goal of the other (be the one
whose essay is published in the school’s news-
letter). This example illustrates how the nega-
tive interdependence introduced by the teacher
might facilitate competitive behaviors and
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oppositional interactions, i.e., working toward
the achievement of one’s own goal to the detri-
ment of the other’s (Deutsch, 1949).

It is worth noting at this point that social
interdependence is a structural property of the
environment, namely, a set of constraints that
affect people’s behaviors. These constraints can
be material: The members of a rowing team are
necessarily positively interdependent, as none
of them can fulfill the goal of winning without
the others (e.g., Dyson, 2001), and the students
sitting an entrance exam with numerus clausus
for a prestigious curriculum are necessarily neg-
atively interdependent, as the success of one
reduces the chances of success of the others
(e.g., Kaufman, 1994; Sommet, Pulfrey, &
Butera, 2013). The constraints can also be sym-
bolic, for instance, the collectivistic and indi-
vidualistic culture (Triandis, 1993), or the
self-transcendence and self-enhancement values
(Schwartz et al., 2012) of a given society.
Whatever be the nature of social interdepen-
dence, this structural property of the environ-
ment exerts a strong influence on people’s
behaviors and perceptions, resulting either in
actual cooperation or competition—character-
ized by promotive or oppositional interactions
(e.g., Johnson & Johnson, 1974)—or in cooper-
ative or competitive climates—characterized by
perceived promotive or oppositional relation-
ships (e.g., Elliot, Jury, & Murayama, 2018).

Importantly, the reliance on the concept of
social interdependence allows differentiating
cooperation and competition from other phenom-
ena that may also be present in social settings.
Going back to our two pupils, they may find
themselves in a position of independence, if the
teacher has asked them to work alone, each with
their own materials, and evaluates their work
based on predefined criteria. In this case, the
actions of one do not affect the outcomes of the
other. They may also find themselves in a posi-
tion in which one is dependent on the other, if the
teacher has asked one pupil to help a schoolmate,
as in tutoring. In this case, the actions of one
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Definition Box

Social interdependence: The actions and
outcomes of individuals are affected by
each other’s actions.

Cooperation: Positive social interdepen-
dence. The actions of each individual con-
tribute to some common goal; individual
goals are positively associated. The success
of one supports the likelihood of success of
others.

Competition: Negative social interdepen-
dence. The actions of one individual hamper
the goal of the other; individual goals are
negatively associated. The success of one
reduces the likelihood of success of others.

affect the outcomes of the other, but not vice
versa (Johnson & Johnson, 2005).

Psychological Processes in Social
Interdependence

How does social interdependence, either positive
or negative, result in the expected outcomes,
namely, the emergence of cooperation with its
promotive behaviors, or competition with its
oppositional behaviors, respectively? Three
important processes appear to be at work in
social interdependence (Deutsch, 1962). First,
substitutability refers to the extent to which a
group member’s actions can substitute for the
actions of another group member. Let us imagine
that our two pupils are working together on a
joint assignment, say a report on the geography
of India: If pupil number one completes a section
of the assignment for pupil number two, the lat-
ter will be satisfied and will not feel the need to
complete that section by him/herself, because in
cooperation the partners’ actions are substitut-
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able. If the two pupils have well understood what
positive interdependence is about, pupil number
two will reciprocate in a future task. This, of
course, provided that actions are effective, that is
functional in reaching the goal (in this example,
to write a good report): If one partner’s actions
are not effective, then the other will have to
expend more effort to compensate, thereby
thwarting cooperation’s important role of evenly
distributing the effort. However, it is clear from
our example that effective actions are not substi-
tutable in the case of competition: If pupil num-
ber one completes a section of the assignment
more quickly or instead of pupil number two,
thereby signaling greater competence to the
teacher, pupil number two will not be satisfied
and will feel the need to exert extra effort to
bridge the gap.

Second, social interdependence involves
cathexis, a substantial affective investment in the
actions and persons involved in an interaction. In
cooperation, positive cathexis is attached to effec-
tive actions, and negative cathexis is attached to
ineffective actions of the partner. Indeed, effective
actions are likely to result in reaching the group’s
common goal, whereas ineffective actions (or
“bungling” as Deutsch calls them) are likely to
hinder such a goal. In competition, however, nega-
tive cathexis is attached to effective actions, and
positive cathexis is attached to ineffective actions
of the competitor. Indeed, effective actions of the
competitor are likely to result in hindering one’s
individual goal, whereas ineffective actions are
likely to favor it. For instance, a study showed that
under negative interdependence, participants
actively engaged in claiming one’s self-superiority
in terms of competence as compared to a partner
who might have had a good point in a problem-
solving task (Butera & Mugny, 1995).

Third, inducibility refers to the reciprocal influ-
ence that partners exert on each other. This process
is particularly important in positive social interde-
pendence. Inducibility leads the partners to engage
in effective actions that may be useful for the com-
mon goal and refrain from actions that may inter-
fere with such a goal. Under negative social
interdependence, competitors will try to resist
each other’s influence in order to avoid losing

some competitive advantage. For example, experts
working under negative interdependence have
been shown to resist the other’s influence, their
expertise notwithstanding (Butera & Mugny,
2001; Quiamzade & Mugny, 2009). In sum, social

Box 8.1 Question for Elaboration

Imagine a cohesive and cooperative volley-
ball team. Give an example describing how
substitutability, positive cathexis, and
inducibility intervene during a match.

interdependence creates a dense affective and
behavioral network within a group, in which group
members develop meaningful representations,
affects, and actions in relation to others, either
positive or negative depending on whether group
members are tied by cooperation or competition.

Cooperation

Social interdependence theory has been instru-
mental in the development of a systematic theory
of cooperation and competition. Moreover, it has
led to the development of a long-lasting and pro-
ductive area of research that has investigated the
mechanisms that make cooperation more effec-
tive—in terms of effort to achieve positive rela-
tionships, psychological adjustment, and social
competence—than competition or individual work
(Johnson & Johnson, 1989). This area of research
has also uncovered the mechanisms that, as a
result, lead cooperation to Promote higher produc-
tivity and achievement, better interpersonal rela-
tionships, psychological health, and self-esteem
(Johnson & Johnson, 2015). In particular, the work
by Johnson and Johnson (see 2009 for a review)
has uncovered five principles that contribute to the
effectiveness of cooperation (see Fig. 8.1).

1. Positive interdependence. As mentioned ear-
lier, it is crucial for group members to pursue
common goals or to consider that individual
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Fig. 8.1 Five principles
that contribute to the
effectiveness of
cooperation. Why are
responsibility and
accountability important
to cooperation? What do
they add to positive goal
interdependence?

Box 8.2 Zooming In: Sources of
Interdependence

When we mentioned interdependence, we
referred to goal interdependence, as this was
part of Deutsch’s original formulation and is
necessary for cooperative learning. It is
important, however to consider other sources
of interdependence, as they may all be used
in a group to create effective cooperation.
Johnson and Johnson (1989, 2009) distin-
guish three categories of interdependence:
outcome, means, and boundary interdepen-
dence. Outcome interdependence refers to
desired states and includes goal interdepen-
dence as well as reward interdependence:
Indeed, a group of pupils may be interde-
pendent because they pursue the same
goal—handing in a project or ensuring that
all teammates learn—but also because they
expect that all the pupils who worked on the
same project will receive the same reward—
a common grade or the same bonus points.
Group members may also be interdependent
because they need to share the means
involved in their work: They may have to
share complementary resources (like in the
Jjigsaw classroom, cf., Aronson & Patnoe,
1997), take turns in complementary roles, or
each be responsible for a different task in the
same assignment. Finally, boundaries spec-
ify who is interdependent with whom, typi-
cally by specifying who is in a group
(interdependence) and who is in another
group (independence—unless the other
group is an ally or a rival).

Group processing

Social skills

Positive interdependence

Responsibility and

Cooperation Accountability

Promotive interactions

goals are positively linked in order to work
cooperatively (see also Sherif, 1966). Beyond
this theoretical statement, it was demon-
strated that, indeed, positive interdependence
yielded stronger positive effects on achieve-
ment than mere group membership (Hwong,
Caswell, Johnson, & Johnson, 1993) or mere
interaction (Lew, Mesch, Johnson, & Johnson,
1986).

2. Responsibility and accountability. If group

members strive for the same goal, then they
are responsible for one another, namely for
doing their share of work and for helping the
others. Even if the importance of such per-
sonal responsibility seems obvious, classic
research on the phenomenon of “social loaf-
ing” has shown that people may actually work
less in groups (e.g., Latané, Williams, &
Harkins, 1979). More specifically, if the con-
tribution of single group members is difficult
to assess, especially in larger groups, people
tend to free ride and let the others do all the
work, which results in reduced group perfor-
mance (Karau & Williams, 1993). Hence, it is
important that personal responsibility be
accompanied by group or individual account-
ability: If group or individual work is visible
and easy to assess, it is also easy to assess all
group members’ contributions to the group

Definition Box

Social loafing: The reduced effort of people
in groups, as compared to individual effort.
Group members who feel unidentifiable con-
tribute less to the group.
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goals, which increases effort and commitment
of each member. It is important to note that
each group member should genuinely endorse
personal responsibility for supporting the
team’s goals, to avoid that accountability
merely functions as extrinsic, controlled moti-
vation, bound to become inactive as soon as
assessment and control are no longer imple-
mented (Ryan & Deci, 2000).

3. Promotive interactions. Working coopera-
tively does not mean merely working together.
Actual cooperation requires teammates to
cater not only to their work but also to that of
their partners. In particular, cooperative team-
mates trust each other and exchange needed
resources (e.g., Toma & Butera, 2009), use
language to construct some common knowl-
edge (Wegerif, Mercer, & Dawes, 1999),
decenter from one’s own point of view to
consider or even question the partner’s point
of view (Butera & Buchs, 2005), use argu-
mentation (Muller Mirza & Perret-Clermont,
2009), encourage others’ commitment and
accept mutual influence (Johnson & Johnson,
2015), and rely on explanations and cognitive
elaboration, peer modeling, peer practice,
peer assessment, and correction (Slavin,
2011).

4. Social skills. Group locomotion toward a
common goal requires, as we have seen, a
great deal of coordination. To facilitate such a
complex endeavor, group members must be
trained and acquire a set of social skills (e.g.,
Bennett, Rolheiser, & Stevahn, 1991;
Johnson, Johnson, & Holubec, 1993), such as
the ability to trust other group members, to
communicate in a precise and unequivocal
manner, and to tolerate and support other
members (Johnson, 2009). Most importantly,
as discussion and confrontation of points of
view may result in the emergence of conflict,
group members must learn how to regulate
conflict in a constructive manner, that is by
focusing on the task at hand and knowledge,
rather than their relative status (Buchs,
Butera, Mugny, & Darnon, 2004; Johnson &
Johnson, 2007; Smith, Johnson, & Johnson,
1981).

5. Group processing. Group performance is pro-
moted when groups engage in group process-
ing, that is, take the time, after task completion,
to reflect upon their actions, communications,
decisions, and performance (Yager, Johnson,
Johnson, & Snider, 1986). Such metacogni-
tive processes allow groups to reconsider
decisions and avoid concurrence-seeking phe-
nomena such as social loafing, as noted ear-
lier, and “groupthink” (Janis, 1972), the
mindset of highly homogeneous groups that
fail to question their decisions and decision-
making processes (see also Esser, 1998).
Group processing is also instrumental in
developing group efficacy, cohesion, and
social identity (Johnson & Johnson, 2009).

These five principles have been shown to be
crucial, but the list is not exhaustive. For instance,
based on these elements, Topping, Buchs, Duran,
and Van Keer (2017) proposed to place promo-
tive interaction (called constructive interactions
by these authors, i.e., interactions that support
learning) at the heart of cooperative methods, and
list several other elements that contribute to the
emergence of these constructive interactions in
group work.

Cooperative Learning Methods

The principles of social interdependence theory
have been applied to many domains, in particular
education, business, and politics. In this chapter,
we focus on cooperative learning methods in
educational settings, and will leave business and
politics aside. Interested readers may refer to
Tjosvold and Tjosvold (2015) and Johnson
(2015), respectively.

The term “cooperative learning” includes a
class of educational practices and pedagogical
methods that aim at structuring group work by
implementing the aforementioned principles of
effective cooperation (e.g., Johnson, Johnson, &
Holubec, 1998). For this reason, we will use the
term “cooperative methods™ hereafter, for greater
clarity. In fact, this class of educational practices is
not homogenous and includes a great variety of
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structures and methods (Johnson, Johnson, &
Stanne, 2000; Topping et al., 2017), which may be
used formally or informally, for one session or for
one semester, at the classroom or at the school
level (Johnson & Johnson, 2005). This diversity
notwithstanding, several authors recommend that
cooperative groups be structured through positive
interdependence, making sure that learners feel
responsible and accountable, that they are commit-
ted to promoting each other and to communicating
efficiently, in a trusting atmosphere, and in groups
that reflect upon their functioning (e.g., Topping
et al., 2017). In other words, positive goal interde-
pendence represents both the structure of the
cooperation (ensuring that students actually work
together) and the spirit of the classroom (stimulat-
ing students to take care of both their own learning
and the learning of their classmates; Topping et al.,
2017, see also Abrami, 1995).

The success of cooperative learning has pro-
duced an impressive number of studies and appli-
cations, which have made it possible to quantify
the effect of cooperative methods as compared to
other methods, mainly competitive and individu-
alistic. Indeed, several meta-analyses have per-
formed an overall assessment of the effects of
cooperative methods (Johnson & Johnson, 1989;
Slavin, 1983), some with a focus on university
learning (Johnson & Johnson, 2002), some with a
focus on adolescents (Roseth, Johnson, &
Johnson, 2008) or elementary school pupils
(Slavin, 2015). Hattie (2008) has combined sev-
eral meta-analyses, and concluded that coopera-
tive methods has an advantage in terms of
performance over comparable competitive meth-
ods with an effect size of d = 0.54 (with 7 meta-
analyses and 1024 studies), as well as over
individualistic methods with an effect size of

Box 8.3 Zooming In: Positive Effects of
Cooperative Methods

It is important to note that, in addition to
the positive effects on learning outcomes,
cooperative learning yields positive effects
on self-esteem and interpersonal relations
(e.g., Johnson & Johnson, 1989). The effects
on self-esteem derive from the perception

of being helpful and accepted typical of
positive interdependence, which has also
been shown to lead to better coping with
stress and overall psychological and physi-
cal health (Johnson & Johnson, 2006).
The positive effects on interpersonal rela-
tions cover a wide range of behaviors, from
perspective taking to listening, from greater
group cohesion to lower absenteeism and
fewer dropouts (Johnson & Johnson, 2006).
They also include greater acceptance of
diversity (Sharan, 2010), from students of
different ethnic backgrounds (Aronson &
Patnoe, 1997) and language (Buchs,
Margas, Cazin, Ramirez, & Fratianni, 2018)
to students with disability (Johnson,
Johnson, & Maruyama, 1983).

d =0.59 (with 4 meta-analyses and 774 studies).
Thus, cooperative methods appear to be effective
in promoting learning, more effective than com-
petitive and individualistic methods. Cooperative
methods have been shown to promote all sorts of
learning outcomes—from short-term and long-
term recall of information to reasoning and
creativity—in a vast array of subjects (mathemat-
ics, history, arts, etc.) and competences (comput-
ing, reading, comprehension, etc.).

Positive Interdependence
and Social Comparison

The abovementioned discussion and the results
from the meta-analyses reveal that cooperative
methods can be instrumental in favoring learn-
ing, self-esteem, and interpersonal relations, but
also that it is no magic wand: Success rate is not
100%. Even when positive goal interdependence
is implemented, and group members know that
they should strive for a common purpose, social
comparison is at work and occupies a great deal
of the group members’ attention (cf. Butera &
Darnon, 2017). Social comparison is a basic phe-
nomenon that assesses one’s competence in rela-
tion to that of similar others (Festinger, 1954; for
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a detailed discussion of social comparison theory
see Utz, Chap. 14, this volume). Importantly for
the present discussion, social comparison can be
either inspiring or threatening for self-compe-
tence: It is inspiring when the partner may be
considered as a source of help or information, or
a model, and it is threatening when the partner
may be considered as a source of humiliation or
inferiority, or a competitor (Muller & Fayant,
2010). It is important to note that social com-
parison can be either inspiring or threatening

Box 8.4 Questions for Elaboration

Teachers often call one of the pupils in
front of the class to read a particularly
well-written essay. In which circumstances
will this pupil be inspiring? In which will
the pupil be threatening?

whatever the direction of the comparison, be it
upward (comparing with a superior partner) or
downward (comparing with an inferior partner),
as noted by Butera and Darnon (2017; see also
Buunk, Collins, Taylor, VanYperen, & Dakof,
1990). Even in a cooperative setting, inspiring and
threatening comparisons may coexist, as demon-
strated by Buchs, Butera, and Mugny (2004);
Buchs, Pulfrey, Gabarrot, and Butera (2010); and
more recently by Roseth, Lee, and Saltarelli

(2019). We will develop this work in a following
section.

The question then arises of how to ensure that
cooperative method, which is designed to pro-
mote positive interpersonal relationships, does
not end up rendering partners threatening to each
other. Buchs and Butera (2001) addressed this
question by proposing that, besides positive goal
interdependence, it is important to efficiently
implement other positive interdependences in
cooperative learning, in particular resource inter-
dependence (see also Darnon, Buchs, & Butera,
2002). They devised an experimental paradigm
with, among others, two conditions: positive
resource interdependence and resource indepen-
dence. In all conditions two partners were given
two texts they were asked to learn (and help their
partner to learn), and were informed that a learn-
ing test would take place—on the two texts—at
the end of the learning session, and again later in
a delayed test (positive goal interdependence).
Each partner was in charge of presenting one text,
while the other facilitated the presentation with
questions, one text at a time (positive role interde-
pendence). In the positive resource interdepen-
dence condition, the two partners each received a
different text; the two texts were complementary
(they were both necessary for the learning test),
but each student learned one text by reading it and
the other by listening to the partner. In the resource
independence condition, the two partners received

Table 8.1 Observed dynamics elicited by information distribution

Identical information (resource

Complementary information (positive

independence) resource interdependence)
Relevance and utility of Weak Strong
relationship
Climate Individual/competitive Cooperative
Student involvement Average Strong
Type of interactions Discussion/confrontations Summary/questions/explanations
Individual accountability Average Strong
Reciprocal interdependence Weak Strong
Focus on social comparison of Strong Weak

competences

Partner’s competence

Threatening and detrimental

Welcomed and beneficial

Relevant mechanism

Competence threat: competitive
relational activities as mediator

Informational dependence: quality of
informational input as moderator

From Buchs and Butera (2004)
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both texts; the two partners then possessed identi-
cal information, and each student presented one
of them to the partner, in turn. As noted by Buchs
and Butera (2015), in positive resource interde-
pendence, as compared to resource independence,
“knowing that the other is dependent on oneself
for accessing some information and that oneself is
also dependent on the partner to access some
other information would direct students to be
more involved in information exchange” (p. 205).
This is also supposed to elicit a series of other
positive dynamics, summarized in Table 8.1.

Inspiring and Threatening Partners

The distinction between positive resource inter-
dependence and resource independence is
important and has been shown to influence not
only partner perception and interpersonal rela-
tions, but also learning. In a study based on the
general paradigm outlined earlier and conducted
with university students, Buchs, Butera, and
Mugny (2004), Study 2) measured the partici-
pants’ perception of the partner’s competence on
two important aspects of their interaction,
namely, perceived competence to understand
information and perceived competence to sum-
marize information. Learning outcomes were
measured through a multiple-choice test with
questions related to the texts students had to read
and present. The questions required from the stu-
dents a thorough comprehension of the study
matter, not just recall or recognition, and the
questionnaire was administered 1 month after
the experimental sessions. Results revealed that
when dyads worked with complementary texts
(positive resource interdependence), perceived
partner competence was positively related to a
delayed measure of learning, as it should be in a
genuine cooperative learning setting. In other
words, the more competent the partner was per-
ceived, the higher the learning outcomes score.
Indeed, partners who are considered as more
competent are more inspiring and more instru-
mental toward better learning. On the contrary,
when dyads worked with identical texts (resource
independence), perceived partner competence

was negatively related to learning. In this case, a
competent partner represented a threatening
comparison target and reduced learning.
Importantly, these results were replicated in a
study conducted with primary school children
(see Buchs & Butera, 2015). In this work, actual
performance of the partner was measured (num-
ber of correct pieces of information and explana-
tions provided), instead of perceived partner
competence, but the results of the two studies
followed the same pattern as the results of Buchs
and colleagues (2004).

Buchs and Butera (2009) also provided exper-
imental evidence of this phenomenon in a study
that manipulated the partner’s competence. A
confederate entered the laboratory with the par-
ticipant and was assigned the role of summarizer
for the first text, whereas the participant was to
play the role of facilitator. The roles were reversed
for the second text, but the measure of interest is
the learning test for the first text. Indeed, the con-
federate had been instructed to deliver a sum-
mary that was either brilliant or average,
depending on the condition. Even though the
content was identical in all conditions, in the bril-
liant condition the confederate came with a very
well-organized summary, with headings and
well-defined technical terms. The confederate’s
notes started with an introduction, elaborated on
all the important notions, and concluded on the
most important information. In the average con-
dition, the confederate came with quite a disorga-
nized summary, often went back to a previous
matter because of omissions, and used approxi-
mate terms. The results confirmed those of Buchs
and colleagues (2004): When the dyad worked
with complementary texts (positive resource
interdependence), a brilliant partner induced bet-
ter learning than an average partner, whereas
when the dyad worked with identical texts
(resource independence), a brilliant partner
induced worse learning than an average partner.
Thus, a competent partner, who should have rep-
resented an informational support in all condi-
tions, appeared to promote learning outcomes
only in the positive interdependence condition
(for similar findings, see Neugebauer, Ray, &
Sassenberg, 2016).
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Competence Threat

In the studies by Buchs and colleagues (2004)
and Buchs and Butera (2009), the interpretation
of results is based on the idea that, notwithstand-
ing the positive goal interdependence of a coop-
erative setting, a threatening social comparison
may take place under resource independence,
which would explain the detrimental effects that
were found. A further study directly addressed
the question of competence threat (Buchs et al.,
2010). The main experiment in this article manip-
ulated, as before, the way resources were distrib-
uted, as well as focus on social comparison, by
allowing or not allowing students to take notes.
The rationale for the latter manipulation was that
notes allow direct comparison and confrontation
of responses, which was confirmed by a pilot
study. Results showed that a focus on social com-
parison did reduce learning, but in the resource
independence condition and not in the positive
resource interdependence condition. Moreover,
and most importantly for the present contention,
this effect was mediated by competence threat,
namely, an aggregate measure that referred to the
participants’ concerns regarding the social com-
parison of competences with the partner. Thus, it
appears that resource independence, as opposed
to positive resource interdependence, leads part-
ners to make sense of social comparison in terms
of potential threat—a comparison that might be
problematic for one’s competence—which
results in reduced learning.

These results are consistent with those of Ray,
Neugebauer, Sassenberg, Buder, and Hesse (2013,

Box 8.5 Question for Elaboration

In professional settings, it often happens
that employees are required to work in
teams and are given a background training
on the whole of the task at hand, which
corresponds to possessing identical infor-
mation. How can a supervisor prevent that
the inevitable issues of relative status of
team members interfere with the work to
be completed?

F. Butera and C. Buchs

Study 3), where participants who were not con-
cerned by evaluative pressure (either positive or
negative) achieved better learning outcomes when
they were made aware of the possible positive
resource interdependence with the partner (aware-
ness of the partner’s knowledge), than when they
were not. To summarize, the results of Buchs et al.
(2010) suggest that the benefits of cooperative
learning require a carefully designed classroom
setting to emerge: Distributing identical informa-
tion to partners (resource independence) resulted in
competence threat and reduced learning outcomes
even in a cooperative setting with positive goal
interdependence that should promote learning.

The Promotion of Cooperative
Methods

According to Deutsch (1985), it is much easier to
move from cooperation to competition than to
revert from competition to cooperation. Indeed,
in Western industrial countries, competition is
pervasive, not only from an economic point of
view but also when considering the dominant val-
ues of these countries. Accordingly, Schwartz
(2007) has shown that self-enhancement values
(wealth, power, achievement) are typical of coun-
tries with a capitalistic economy, especially those
with more deregulated forms of capitalism (see
also, Pulfrey & Butera, 2013). Western industrial-
ized countries are also more likely to display a
population with independent selves, as compared
to Eastern countries where people’s selves tend to
be more interdependent (Markus & Kitayama,
1991). Moreover, the functioning of educational
institutions, from school to university, is based on
practices that induce competition among students
(e.g., grading; cf. Black & Wiliam, 1998; Pulfrey,
Buchs, & Butera, 2011), and students have learned
that setting competitive achievement goals for
themselves may be useful to succeed (e.g., Darnon,
Dompnier, Delmas, Pulfrey, & Butera, 2009;
Dompnier, Darnon, Delmas, & Butera, 2008).

In such a competitive environment, it iS pos-
sible that implementing cooperative learning
might seem at loggerheads with the values and
practices of a given educational institution,
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Fig. 8.2 Learning 3.2
outcomes as a function

of work condition.

(Adapted from Buchs 3
et al., 2016). Note. The

learning measure ranges

from 0 to 6 2.8

2.6

24

2.2

Individual work

which might reduce acceptance of this method
or lead to its failure. Thus, cooperative methods
cannot be merely proposed or implemented; it
must be promoted. In this respect, Buchs (2017)
has highlighted an important distinction within
the elements that constitute cooperative learning.
She explained that elements such as positive
interdependence or accountability are important
because they structure the way cooperative
learning is actually organized in groups, while
some others such as social skills, group process-
ing, and climate are important because they pre-
pare the group members to interact cooperatively.
In other words, a rigorous cooperative structure
should be accompanied by some training, in
order to allow students to move from an otherwise
competitive environment to a cooperative setting
(see also Webb, 2009).

With this in mind, Buchs, Gilles, Antonietti,
and Butera (2016) devised an experimental inter-
vention intended to promote cooperative learning
in an area in which students experience great dif-
ficulties:  statistics (Tomasetto, Matteucci,
Carugati, & Selleri, 2009). The intervention was
carried out during a statistics course, where it was
presented as a study on how students process
information about statistics. During a 90-minute
workshop, students reviewed the materials from
the previous week (set theory), worked on two
exercises related to the theory—allegedly as a
training for the individual learning test— and

Cooperative instructions  Cooperative interactions

finally sat the learning test, which was then used
as the main dependent variable. The learning test
included two types of questions: (a) a replication
of the exercises completed in the previous steps of
the study, but using new data (data not discussed
during the statistics lecture); and (b) completely
new exercises that required the generalization of
the mathematical principles of set theory to a
real-life situation.

The independent variable was manipulated
during the exercise phase. The individual work
condition (independence) was a control condi-
tion in which students worked alone on their
study materials and exercises and was intended
as a baseline that corresponds to the most com-
mon study strategy at university. The other two
conditions involved working cooperatively in
dyads. In both conditions, the experimental
instructions introduced positive goal interdepen-
dence, individual responsibility/accountability,
and encouragement of promotive interactions
(Fig. 8.2). The cooperative instructions condition
only included these instructions and corre-
sponded to the basic structure implemented in
cooperative learning. Finally, the cooperative
interactions condition included the same three
elements, but also introduced a ‘“‘cooperative
nudge,” which consisted of two components. (1)
The first component was introduced by a short
text explaining the value of cooperation and the
virtues of active listening and discussion. As
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Table 8.2 Cooperative skills introduced in the cooperative interactions condition

How to translate cooperative skills into action

How to translate cooperative skills into words

I explain how I process problems

e I’'minvolved in the discussion. .
* Itry my best to be as clear as possible. .

I explain the different steps (“I start by ..., thenT...”).
I explain my rationale (“I do it because...”).

I explain my strategies.

I explain how I concretely do something.

I check that I understand the way my partner processes problems

* Iencourage my partner to develop his/her ideas. .
e I let my partner explain without stopping him/her.
e [ listen to my partner’s proposition even when I

don’t agree. .

I express my understanding (“All right, I understand”).

1 express my difficulties (“I do not understand; could
you please explain again?”).

I reformulate what my partner says in order to be sure
I understand.

I ask questions to invite my partner to be more explicit.
I check for potential problems.

I suggest alternative ways to process the problems

¢ I’minvolved in the discussion. .

I suggest some alternatives (“and what if we started
by... I would rather do ...”)
1 propose different alternatives.

From Buchs et al. (2016), reproduced with permission

mentioned earlier, cooperative values are not the
default culture of university students in Western
countries. (2) The second component was a series
of recommendations inviting students to display
three cooperative skills: “(a) explain how one
processes problems, (b) be sure to understand the
way the partner processes problems, and (c) sug-
gest alternative ways to process problems” (Buchs
et al., 2016, p. 965; Table 8.2). As mentioned ear-
lier, active cooperation is not the default behavior
among students.

The results revealed a linear trend in the pattern
of learning outcomes across the three conditions,
with the individual work condition scoring the
lowest, followed by the cooperative instructions
condition, and then by the cooperative interactions
condition (Fig. 8.2). Interestingly, competence
perception was also measured, through three
items (“I realized that I had understood some
things,” “I felt I was able to master the work,” and
“I felt I was competent”). The results revealed
that competence perception progressed in the
same direction as learning outcomes, and that it
mediated the effect of the experimental condi-
tions on learning.

To conclude, this study shows that instructors
may be well advised to prepare students to coop-
erate, before implementing cooperative learning,
as cooperation is neither a value nor a common

practice in education. This conclusion illustrates
one of the main pitfalls in the use of cooperation
in education, namely, the difference between
structured and unstructured cooperation. The
work on cooperative learning has long shown that
“spontaneous” cooperation—simply relying on
the encouragement to cooperate—does not hap-

Summary

e The nature of goal structure in groups
affects group members’ perceptions and
behaviors, which in turn influence their
learning outcomes.

» People interact cooperatively in groups
when they perceive positive goal inter-
dependence, or competitively when they
perceive negative goal interdependence.
With independent goals, they work
individually.

e Cooperation requires positive goal
interdependence, but also group mem-
bers’ responsibility and accountability,
interactions directed toward the promo-
tion of the partners, the use of social
skills, and critical reflection upon group
processes.
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e Cooperative methods favor learning
outcomes, psychological as well as
social adjustment, and positive relation-
ships, as compared to competitive and
individualistic methods.

» Cooperation is vulnerable to threatening
social comparison: Interactions among
group members that focus on relative
status instead of the task may reduce the
beneficial effects of cooperation.

* Cooperation is not socially and cultur-
ally valued in Western countries, and
therefore cooperative learning requires
training and promotion.

pen in most educational and work settings:
Cooperative methods have been developed pre-
cisely to provide a structured environment that
facilitates cooperative communication, informa-
tion sharing, and relationships (e.g., Johnson &
Johnson, 1999; Tjosvold, 1984). The research
reported in this section contributed to this
endeavor by highlighting the importance of pre-
paring students and workers to cooperate in order
to counter, to some extent, the prevalently com-
petitive routines they have acquired. The results
presented here show that a brief intervention may
be effective, but Buchs et al. (2016) also noted
that the effect size they observed is rather small.
This implies that longer or more frequent inter-
ventions may be needed.
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Guiding Answers to Questions
in the Chapter

1. Q (with Box 8.1): Imagine a cohesive and
cooperative volleyball team. Give an example
describing how substitutability, positive
cathexis and inducibility intervene during a
match.

A: During a smash from the other team,
player X’s effective dive to catch the ball
reduces player Y’s need to intervene (substi-
tutability); this results in Y trusting X during
the following action (positive cathexis) and
avoiding to dive at the same time as X
(inducibility).

2. Q (with Fig. 8.1): Why are responsibility and

accountability important to cooperation?
What do they add to positive goal
interdependence?

A: Because, even in a group that pursues a
common goal, some members may be tempted
to free ride and benefit from the group’s work
without investing some effort.

3. Q (with Box 8.3): Could cooperative learning
be used to integrate migrant children in the
host country’s regular classes?

A: Cooperative learning has been shown to be
helpful in improving the learning and interper-
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sonal relations in groups with ethnic diversity,
and in groups with differences in ability.

4. Q (with Box 8.4): Teachers often call one of

the pupils in front of the class to read a par-
ticularly well written essay. In which circum-
stances will this pupil be inspiring? Which
will be threatening?
A: If this pupil is a possible companion (e.g.,
a future partner for an assignment), s’he will
be perceived as a source of inspiration. If the
pupil is a possible rival (e.g., the teacher’s
pet), s/he will be perceived as a source of
threat.

5. Q (with Box 8.5): In professional settings, it
often happens that employees are required to
work in teams and are given a background
training on the whole of the task at hand,
which corresponds to possessing identical
information. How can a supervisor prevent
that the inevitable issues of relative status of
team members interfere with the work to be
completed?

A: Divide the task and the resources in comple-
mentary chunks and distribute them to different
employees with complementary roles.
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