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Abstract The assumption that social skills are necessary ingredients of collaborative learning is well
established but rarely empirically tested. In addition, most theories on collaborative learning
focus on social skills only at the personal level, while the social skill configurations within a
learning group might be of equal importance. Using the integrative framework, this study
investigates which social skills at the personal level and at the group level are predictive of
task-related e-mail communication, satisfaction with performance and perceived quality of
collaboration. Data collection took place in a technology-enhanced long-term project-based
learning setting for pre-service teachers.

For data collection, two questionnaires were used, one at the beginning and one at the end
of the learning cycle which lasted 3 months. During the project phase, the e-mail communi-
cation between group members was captured as well. The investigation of 60 project groups
(N =155 for the questionnaires; group size: two or three students) and 33 groups for the
e-mail communication (N = 83) revealed that personal social skills played only a minor role
compared to group level configurations of social skills in predicting satisfaction with per-
formance, perceived quality of collaboration and communication behaviour. Members from
groups that showed a high and/or homogeneous configuration of specific social skills (e.g.,
cooperation/compromising, leadership) usually were more satisfied and saw their group as
more efficient than members from groups with a low and/or heterogeneous configuration of
skills.

Keywords computer mediated communication, group collaboration, project-based learning, social skills.

Introduction

Collaborative learning is an educational approach to
teaching and learning that involves groups of learners
working together to solve a problem, complete a task
or create a product (Dillenbourg, 1999). A typical
variant of collaborative inquiry-based learning is
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project-based learning (PBL) (Loyens, Kirschner, &
Paas 2011). Goals of PBL are for students to develop
a product for a particular target audience, to work
through a given problem, and to evaluate the project
and the development process (Blumenfeld et al.,
1991). PBL meets many requirements for personal
skill development in the 21st century. According to
Chu et al. (2012), more traditional skills like reading,
writing and arithmetic are complemented by addi-
tional skills such as critical thinking and problem
solving, information and media
teamwork and leadership,

communication,

literacy, collaboration,
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Figure 1 Input-Interaction-Achievement
System in Collaborative Learning Groups
(Modified from Webb, 1982)

creativity and innovation, career and learning self-
reliance, cross-cultural understanding, and computer
and information and communication technologies lit-
eracy. According to a report from the University of
Indianapolis (2009), PBL has been shown to benefit
a variety of students in developing collaborative
skills. For example, through PBL, elementary students
learned to understand multiple perspectives (ChanLin,
2008) and conflict resolution skills (ChanLin, 2008),
special education students developed social skills such
as patience and empathy (Belland, Ertmer, & Simons,
2006), and low-ability students demonstrated initia-
tive, management, teamwork and conscientiousness as
they worked in groups (Horan, Lavaroni, & Beldon,
1996). However, positive effects were found to depend
largely on the quality of the group process (Achilles &
Hoover, 1996; Weng-yi Cheng, Shui-fong, &
Chung-yan Chan, 2008).

In this paper, the term ‘skill’ refers to the ability to
perform a certain class of behaviour (e.g., the behav-
iour ‘being able to organize things’ as an expression of
leadership skill). Following Rubin, Booth, Rose-
Krasnor, and Mills (1995) and Rose-Krasnor (1997), a
person has a high level of social skills when he/she acts
effectively in social interactions. That means one is
able to satisfy one’s own goals and personal needs
while maintaining positive relationships with others in
specific contexts. As such, this definition does not tell
us which social skills lead to an effective coordination
of needs in a particular social setting, for example, in
collaborative PBL.

Peterson (1997), for example, names five interper-
sonal skills particularly relevant for collaborative
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learning: consensus capacity, discussion skills, skills
concerning evaluation and feedback formulation, con-
flict resolution skills and leadership ability. Heuermann
and Kriitzkamp (2003) mention the importance of
empathy, team building and sustaining skills, the
capacity to formulate feedback, to mediate conflicts
and to argue about common group goals and norms.
At the moment, the suggestions of Peterson (1997) and
Heuermann and Kriitzkamp (2003) remain prescriptive
and empirically untested.

The quality of the group process is potentially medi-
ated and moderated by a host of intrapersonal, inter-
personal and environmental variables (see Cohen &
Bailey, 1997; Wilkinson & Fung, 2002). Webb (1982;
see Figure 1), for example, proposed an integrative
framework that differentiates between various influ-
ences on the group process, among them are individual
characteristics such as ability, social skills or personal-
ity factors, group characteristics such as the composi-
tional criteria used for group formation and reward
structures (e.g., individual grading or grading the group
as a whole). Group interaction, finally, translates into
achievement by way of the quality of cognitive proc-
esses (e.g., whether the group is able to cognitively
restructure the learning material or to resolve conflicts
of opinion productively) and the presence of certain
social-emotional variables (specifically high motiva-
tion, low anxiety and high satisfaction).

Purpose of the study

The study uses a multi-level approach to investigate
the role of social skills as individual and group
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characteristics in PBL (see Webb, 1982). As an indi-
vidual characteristic, social skills are conceptualized as
abilities that differ between students. As a group char-
acteristic, social skills are viewed as group composition
variables, that is, groups differ according to whether
group members on average possess a high or a low
level of certain social skills and whether group
members are among themselves similar or dissimilar in
their manifestation of certain social skills. With similar
manifestations in a social skill a group is called homo-
geneous, whereas with dissimilar manifestations it is
called heterogeneous. The average level of a social skill
is conceptually independent of the within-group
variability of the same social skill, thus yielding two
measures to capture the social skill dynamics or
configurations within a group. Social skills as indi-
vidual and group characteristics have been used in this
study to predict interaction (i.e., communication
behaviour) and achievement (i.e., satisfaction with per-
formance and self-rated quality of collaboration).

Definition of social skills

We understand the term ‘skill’ to refer to the ability to
perform a certain class of behaviour (e.g., the behav-
iour ‘being able to organize things’ as an expression of
leadership skill). Following Rubin ef al. (1995) and
Rose-Krasnor (1997), a person possesses a high level
of a social skill when he/she acts effectively in a spe-
cific type of social situation. Effectivity is defined as
the ability to satisfy one’s own goals and personal
needs while maintaining positive relationships with
others in specific contexts (Rose-Krasnor, 1997). As
such, this definition alone does not tell us what social
skills lead to an effective coordination of needs in a
particular social setting, for example, in collaborative
PBL. But the definition at least delineates two types of
behaviours that might be relevant: (a) behaviours that
help satisfy one’s goals (e.g., leadership, assertiveness,
initiative, etc.) and (b) behaviours that serve to build
and maintain good relationships with others (e.g.,
being prosocial, being able to compromise and solve
interpersonal conflicts, etc.).

Social skills in collaborative learning

On a prescriptive level, Peterson (1997) names five
interpersonal or social skills particularly relevant for

collaborative learning: consensual decision-making
skills, dialogue and discussion skills, maintenance
skills (this includes giving evaluative feedback about
group members’ commitment and contribution to the
project, the affective climate within the group, team’s
efficacy or group’s ability to handle conflict), conflict
resolution skills and team leadership skills. Similarly,
Heuermann and Kriitzkamp (2003) mention the impor-
tance of empathy, team building and team sustenance
skills, that is, the capacity to formulate feedback, to
mediate conflicts, and to argue about common group
goals and norms. Both researchers argue that these
skills must be learned prior to the implementation of
PBL or other forms of collaborative learning (Peterson,
1997). However, hardly any studies investigated the
social skills most predictive of group performance and
achievement empirically and systematically (see van
den Bossche, Segers, & Kirschner, 2006, for an over-
view). Furthermore, those few studies have focused
almost exclusively on the skill levels of individuals,
neglecting that group success and collaboration are as
much dependent on personal skills as on the skill con-
figuration within the whole group. To illustrate this:
Without doubt it is helpful to have members with good
leadership skills in a group, who are then capable of
structuring and organizing things. But what picture
emerges when all group members are equally skilled
and motivated to lead? Will there ensue power strug-
gles that diminish group effectiveness (see Peterson,
1997)? And what happens when most group members
are dependent and passive? Will they be readily led
through the group process, unable to detect manage-
ment and agenda setting errors committed by a leader?
Consequently, the picture does change when we
reframe social skills within the group context.

Successful collaborative learning

A large variability in the effectiveness of collaborative
learning groups exists even when the assigned task and
the prior knowledge of group members are held con-
stant (Barron, 2003). Up to date, there have been two
strands of research aiming at uncovering the factors
that contribute to successful collaboration: (a) group
composition studies and (b) group process studies.

A tentative picture emerging from group composi-
tion studies is that homogeneous group compositions
pose an advantage over heterogeneous group composi-
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tions provided that the variable in question is positively
associated with the learning or collaborative processes,
for example, high cohesiveness or high sociability
(Cohen & Bailey, 1997; Gully, Devine, & Whitney,
1995; Holen, 2000; Hsu, Chou, Hwang, & Chou,
2008). Results emerging from group process studies
show that beneficial interaction processes are: (a)
giving and receiving adequate help (Webb, 1982;
Webb, Nemer, & Zuniga, 2002) and (b) psychological
safety, openness and flexibility (Barron, 2003; Holen,
2000; van Gennip, Segers, & Tillema, 2009; Webb
et al. 2002).

Hypotheses and research question

So far, we have argued that individual and group char-
acteristics should not be seen in isolation. In the case of
social skills, grouping individuals with high, low or
mixed skill levels may lead to different dynamics on
the group level. Input characteristics influence the type
of interaction that takes place within a group. If, for
example, group members do not possess skills for
social initiative or prosocial behaviour, supportive and
positive communicative behaviour might not take
place. Input characteristics as distal factors and inter-
action as proximal factor influence group achievement.
However, as shown, only limited empirical research
exists proving the usefulness of certain social skills in
collaborative learning and virtually no research that has
considered social skills as characteristics of collabora-
tive learning groups. Our research was thus guided by
the following two research questions:

e Which personal social skills are predictive of com-
munication behaviour, satisfaction with performance
and self-rated quality of collaboration in a collabo-
rative PBL setting?

e Which group configurations of social skills (average
level and within-group variability) are predictive of
communication behaviour, satisfaction with per-
formance and self-rated quality of collaboration in a
collaborative learning setting?

Method and sample

The present study was conducted with 155 participants
in two cohorts (2009 and 2010) at the Pddagogische
Hochschule Bern (University of Teacher Education).
The students participated in a mandatory media educa-
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tion course and as a course requirement had to work on
a media project during 3 months. They were free to
select their group mates (group size was two or three
students). The project they had to fulfil was the creation
of media-enhanced lessons for students in lower sec-
ondary education. There was no mandatory communi-
cation channel for the project, but all e-mail
communications between group members from selected
groups were captured and recorded automatically.

At the start of the PBL curriculum, students
(92 female, 63 male, average age: 24.3 years;
sD=3.48) completed a questionnaire (t1) self-
assessing various social skills. Consistent with our
definition of social competence, targeted skills covered
the spectrum of agentic, goal-achieving behaviours to
communal, relationship-maintaining behaviours (see
Rose-Krasnor, 1997). At the end of the project, stu-
dents were given a second questionnaire (t2) tapping
their satisfaction with their group’s performance and
their judgements about the quality of collaboration. No
significant differences concerning the responses of the
two cohorts (2009 and 2010) could be detected: t-test
range of values between: #(133)=-1.3, p=0.19
(variable: satisfaction with performance) and #(/44) =
1.0, p=0.99 (variable: assertiveness). Therefore, the
two cohorts were pooled for further analysis.

Self-assessment of social skills (t1)

The questionnaire addresses social skills as individual
input characteristics according to Webb (1982) and was
inspired by several standardized instruments from the
field of child and adolescent psychology (Gresham &
Elliott, 1990; Ladd & Profilet, 1996; Tremblay, Vitaro,
Gagnon, Piche and Royer, 1992; Walker & McConnell,
1988). The questionnaire contained 16 self-referential
statements which students rated on a 4-point scale [do
not agree at all (1) — totally agree (4)]. In order to
reduce complexity for the analysis, the 16 items of the
questionnaire (t1) were reduced to five factors using
principal component analysis (equamax rotation). The
five extracted factors explained 66.9% of the variance.
Items were assigned to a factor when their factor load-
ings were above 0.40. All factor scales had medium to
satisfactory internal consistencies (Cronbach’s ).

* Cooperation/compromising: for example, getting
along with other people, being able to collaborate,
being able to compromise, being able to mediate in
conflict situations (Cronbach’s o= 0.69).
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Table 1. Conceptual Overlap between the Social Skills Factors Proposed by Peterson (1997) and Heuermann and Kriitzkamp (2003)

and the Social Skills Factors Used in the Present Study

Social skills (predictors)

Prosocial
Cooperation/  behaviour/ Social
compromising openness initiative Leadership Assertiveness
Peterson (1997) Consensual decision-making skills X
Dialogue and discussion skills X
Maintenance skills X
Conflict resolution skills X X
Team leadership skills X X
Heuermann and Empathy X
Kritzkamp Team building X X X
(2003) Team sustenance skills X X

* Prosocial behaviour/openness: for example, open-
ness to other people’s opinions, being able to take
someone else’s perspective, being ready to help
someone (Cronbach’s o = 0.60).

e Social initiative: for example, initiating conversa-
tions, being able to make contact with other people
easily (Cronbach’s o0 =0.71).

* Leadership: for example, being able to organize
things, being good at taking on the leadership role
(Cronbach’s o= 0.63).

* Assertiveness: for example, setting clear limits to
inappropriate demands, standing up for one’s rights,
feeling self-confident (Cronbach’s o= 0.65).

Our empirically derived factors of social skills
showed a certain conceptual overlap with the social
skills proposed by Peterson (1997) and Heuermann and
Kriitzkamp (2003) to be beneficial for collaborative
learning. The highest overlap can be found with the
factor cooperation/compromising (see Table 1).

Satisfaction with performance and self-rated quality
of collaboration (12)

At the end of the project, students completed a second
short questionnaire tapping satisfaction with perform-
ance (i.e., ‘I was satisfied with group performance’)
and the perceived quality of collaboration (i.e., group
efficiency, degree of division of responsibilities, cen-
trality of leadership, mutuality of support, group
harmony and permissibility to bring in one’s ideas) on
a 4-point scale [do not agree at all (1) — totally agree
(4)]. These items were formulated specifically for this

research. Perceived quality of collaboration and satis-
faction with performance were considered achievement
variables (according to Webb, 1982) because they rep-
resent intended goals of collaborative learning.

Caption and processing of the interchanged
e-mail communication
In order to detect groups’ communication patterns, for
33 out of the 60 project groups (N = 83) the e-mail
communication was recorded (16 groups of the first
cohort and 17 of the second cohort). In groups for
which e-mail communication was captured, the partici-
pants implemented a rule on their e-mail server which
copied the incoming e-mail from the project partners,
then forwarded and collected it on another server.
A total of 970 e-mails were captured this way
(mean = 29.4 e-mails per group). Participants indicated
that for them e-mail was an important communication
channel for project work. Groups had to agree in
advance to the recording and use of their e-mail com-
munication for scientific purposes. Other than commu-
nicating via e-mail, groups also met face-to-face and
used other communication channels such as phone,
SMS or voice over IP to interact. No data concerning
these communication channels have been recorded.
Once the student projects were finished, all collected
e-mails were analysed using qualitative content analysis
(Mayring, 2007) and the software MAXQDA™
(Sozialforschung GmbH, Berlin). A coding scheme pro-
posed by Weinberger and Fischer (2006) was applied to
the material. Four coders were trained until an inter-
coder reliability of Cohen’s kappa (k) =0.71 was
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reached. In their coding scheme, Weinberger and
Fischer allow for the analysis of multiple dimensions of
argumentative knowledge construction in computer-
supported collaborative learning. Effective collabora-
tive learning may be measured as the amount of
communication containing elements related to the
co-construction of knowledge. Codings distinguish
between three process dimensions of co-construction of
knowledge: (a) the epistemic dimension encompasses
arguments that are steps towards solving the learning
task; (b) the argument dimension includes the way in
which arguments are formally presented (e.g., simple
arguments without explanation or arguments with an
attached explanation or example); and (c) the dimension
of social modes of co-construction which represents
how learners interact with each other and how they
relate their own arguments to arguments of their part-
ners (e.g., one learner brings in a lot of new project-
related arguments while other group members react to
the new arguments or build their arguments on previ-
ously mentioned statements) (see Weinberger &
Fischer, 2006). All codings relating to the three dimen-
sions of knowledge co-construction were aggregated. In
our 35 analysed groups, a total amount of 1063 codings
in all e-mail communications concerned knowledge
co-construction. For our research, we enhanced Wein-
berger’s scheme with codings relating to project man-
agement like ‘giving time guidelines’, ‘arranging face to
face meetings’, ‘requests to perform tasks’ and ‘infor-
mation related to work distribution’. On the basis of 970
e-mails, a total of 1263 codings were found referring to
project management.

Analyses

In our research design, individuals are nested within
learning groups. As we were interested in the predictive
power of individual (level 1) and group (level 2) level
variables on satisfaction with performance, perceived
quality of collaboration and e-mail communication
behaviour, a multi-level approach was pursued using the
hierarchical linear modeling software HLM 6.02
(Raudenbush, Bryk, & Congdon, 2004). This was done
for all interaction, performance and achievement vari-
ables for which the intraclass correlation coefficient
(ICC) demonstrated significant variance at level 2. Sig-
nificant variance between groups was found for satis-
faction with performance [ICC = 0.47, x*(58) = 180.27,
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p<0.001], group efficiency [ICC=0.29, x*58)=
113.39, p < 0.001], degree of division of responsibilities
[ICC =0.25, x*(58) = 103.58, p < 0.001], centrality of
leadership [ICC =0.35, x*(58)=131.60, p <0.001],
mutuality of support [ICC=0.27, ¥*(58)=107.15,
p<0.001], co-construction [ICC=0.71, x*31)=
24292, p<0.001] and project management [ICC =
0.62, ¥*(31) =164.74, p <0.001]. Two outcome vari-
ables had non-significant ICCs, that is, group harmony
[ICC =0.10, x*(58) = 69.00, ns] and permissibility to
bring in one’s ideas [ICC = 0.00, }*(58) = 45.79, ns].
These two outcome variables were analysed with mul-
tiple linear regression models. The basic multi-level
regression equations were as follows:

level 1: outcome = 0+ B1 (social skill)+ 0

level 2: B0 = Y00 + Y01 (social skill level)
+ v02 (social skill variability)
+ y03 (interaction level X variability)
+u0

Bl=710+ul

Variables in bold are group mean centred and vari-
ables in bold and italics grand mean centred.

The configuration of the investigated social skills
within learning groups was modeled on level 2 using
group members averaged skills as indicators of social
skill level, the standard deviation of social skills within
the group as indicator of social skill variability, and the
interaction between level and variability.

Results
Descriptive statistics

Table 2 shows the means, standard deviations and cor-
relations for all variables at level 1. Variables relating
to the same construct, that is, social skills, group
process (achievement and performance) and e-mail
communication behaviour, show low to moderate sig-
nificant correlations, while significant correlations
between variables from different constructs are rare.
This could be evidence for method artefacts which
have to be taken into consideration when interpreting
the results.
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Table 2. Means, Standard Deviations and Correlations for All Variables at Level 1

14

13

11 12

10

SD

Variables

0.35
0.56
0.36
0.59
0.43
0.71
0.65
0.66
0.85
0.59
0.44
0.51
13.01
13.62

3.38
3.52
3.21
3.08
3.28

3.

Exchange orientation
2. Prosocial behaviour/empathy

3. Social initiative
4. Leadership skills
5. Assertiveness

1.

0.50%***
0.24**

15

0.

0.27*** -

1

0.1

0.28***
0.21**
0.14
0.03
0.12
-0.02

0.16*
0.

0.40%***
-0.07

0.19*

0.02
-0.16
—-0.05

0.01
-0.04

06

48

6. Satisfaction with performance
7. Efficiency of collaboration

8. Division of responsibility

9. Centrality of leadership

10. Mutual support
11. Group harmony

0.48***

0.08

0.07

0.
-0.03
-0.07

0.06
0.07
-0.00

3.59
3.43
2.

-0.03

0.53%**
-0.01

0.31***
0.06

0.06
-0.08
-0.01
-0.05
-0.15

08

0.00
-0.07
-0.13
-0.09
-0.05
—-0.06

43

0.66***  0.46*** —0.03

0.33***

0.04
-0.06
-0.08

0.11
-0.06
-0.07
-0.01

3.59
3.83
3.59
15.20
12.60

0.41***  0.02 0.61*** —

0.63***

0.29%**

0.26**
-0.21
-0.10

-0.01

0.27%**
0.01
0.07

0.34***
—-0.06

0.18*
0.1

0.35%**
-0.04

0.42%**
-0.18
—0.02

0.09

12. Bringing in one's ideas
13. Project management

14. Co-construction

1

0.10
0.05

0.22*

0.14

0.12
0.08

0.04 0.81***

0.06 0.06

0.02

0.02

**%p < 0.001.

*p < 0.05, **p<0.01,

Multi-level and multiple regression statistics

Tables 3 and 4 summarize all significant and margin-
ally significant effects between social skills and satis-
faction with performance, perceived quality of
collaboration and e-mail communication behaviour.
The following sections give a more detailed overview
of the various effects.

Of the five social skills (cooperation/compromising,
prosocial behaviour/openness, social initiative, leader-
ship and assertiveness), three were on the individual
level predictive of the outcome of specific achieve-
ments, that is, students with higher scores in leader-
ship regarded their group interactions as less mutually
supportive and students with higher scores in assert-
iveness thought there had been less permissibility of
bringing their ideas into the work process. Leadership
and prosocial behaviour/openness had furthermore a
positive relationship with e-mail communication
behaviour: students with higher scores in leadership
sent more project-management-related information to
other group members and made more contributions
concerning the co-construction of knowledge. Fur-
thermore, students who were more prosocial and open
communicated more often in the co-constructive
mode.

On the group level, every social skill configuration
was associated with at least one performance, achieve-
ment or interaction variable, and there were several
interaction effects between the skill level in a group and
the within-group skill variability.

Cooperation/compromising

When the level of cooperation/compromising within a
group was high and at the same time homogeneously
distributed, group members reported more efficient
collaboration and a clearer division of responsibilities
than groups with other configurations (see Figures 2
and 3), but a lower permissibility of bringing in
one’s ideas (the last result holds also for groups with
a heterogeneous skill configuration). Congruent with
the above findings, students in groups with a high
but heterogeneous distribution of cooperation/
compromising reported less group harmony. No
effects could be found with respect to satisfaction
with performance, centralized leadership and mutual
support.
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Prosocial behaviour/openness

Students’ satisfaction with performance and the per-
ceived efficiency of collaboration was lower when the
average level of prosocial behaviour/openness in the
group was high and heterogeneously distributed. In
addition, these groups displayed a clearer division
of responsibilities (see Figure 4). Members from
groups with a homogeneous distribution of prosocial

exchange orientation

behaviour/openness, independent from the average
skill level, agreed more often to have had a centralized
leadership established, that is, someone who was in
charge. No effects could be found with respect to
mutual support, group harmony and permissibility of
bringing in one’s ideas. Groups that were heterogene-
ous with respect to prosocial behaviour/openness wrote
more messages related to project management than
more homogeneous groups.
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Social initiative

When group members differed in their levels of social
initiative and when the average skill level in the group
was high, more project-management-related informa-
tion was exchanged (see Figure 5). Greater interindi-
vidual differences in social initiative were furthermore
associated with more division of responsibilities and
less centrality of leadership, the latter being also less
frequent with higher average levels of social initiative.
No effects could be found with respect to satisfaction
with performance, efficiency of collaboration, mutual
support and co-construction.

Leadership

Students from groups that were on average high in
leadership reported more efficient collaboration and a
clearer division of responsibilities. Furthermore,
groups with a heterogeneous configuration of leader-
ship more often had a centralized leadership estab-
lished than groups with other configurations. No
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amount of codings related to knowledge
co-construction
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Figure 5 Interaction Effect Between
Average Social Initiative (Mean) and Vari-
ability of Social Initiative Within Groups
on The Amount of Codings Related to
Project Management

effects could be found with respect to mutual support,
group harmony and permissibility of bringing in one’s
ideas.

Assertiveness

The permissibility of bringing one’s ideas into the
work process was perceived to be higher when the
average assertiveness in the group was high or when
heterogeneity of assertiveness within the group was
low. Groups that showed a homogeneous configuration
with respect to assertiveness more often had a central-
ized leadership in place. No effects could be found with
respect to satisfaction with performance, efficiency
of collaboration, division of responsibilities, mutual
support and group harmony. However, a trend for an
interaction effect was detected: When the average level
of assertiveness was high, homogeneous groups inter-
changed more co-constructive messages than heteroge-
neous ones, but when the average level was low the
difference was the other way around, that is, heteroge-
neous groups exchanged more co-constructive mes-
sages than homogeneous ones (see Figure 6).

—— -1sd low v ariability

--m- +1sd high variability

Figure 6 Interaction Effect Between
Average Assertiveness (Mean) and Vari-
ability of Assertiveness Within Groups on
Amount of Codings Related to Knowl-
edge Co-Construction
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Discussion

In our study, we analysed whether social skills and/or
group configurations based on these social skills were
associated with various interaction, performance and
achievement variables. To our knowledge, such an
approach has not been followed to date in the research
literature on collaborative learning. Instead, social
skills are traditionally postulated as prerequisites or
treated as by-products of group learning. However, on
an empirical basis, it is unclear which social skills are
the most important ones for collaboration and how they
are connected to group performance and achievement.
Furthermore, research exists investigating the ability of
homogeneous and heterogeneous groups or school
classes (see Johnson & Johnson, 1999; Lou, Abrami, &
Spence, 2000; Wang & Lin, 2006; Webb, Nemer,
Chizhik, & Sugrue, 1998) demonstrating convincingly
the importance of group composition for the collabo-
rative process and the interpersonal interaction. There-
fore, it seems plausible that groups composed of
students with either similar or dissimilar levels of spe-
cific social skills show differential achievement and
performance. What these differential associations
might be remains in the dark.

In our research, achievement and performance vari-
ables displayed significant intercorrelations. Satisfac-
tion with performance and perceived efficiency of
collaboration were rated higher when there was more
division of responsibilities, more mutual support, more
group harmony and when there was a higher permissi-
bility of bringing in one’s ideas. No associations
existed with centralized leadership. While the associa-
tions with mutual support, group harmony and permis-
sibility to bring in one’s ideas are quite expected (see,
e.g., the work on helping by Webb, 1982 and Webb
et al., 2002 and on psychological safety, openness and
flexibility by Barron, 2003; Edmondson, 1999; Holen,
2000 and Webb et al., 2002), the positive correlation
between satisfaction with performance and perceived
efficiency of collaboration on one hand and the division
of responsibilities on the other hand conflicts with the
perception of collaborative learning as an interdepend-
ent task (Dillenbourg & Jermann, 2007; van Gennip
et al., 2009). However, it may be that interdependence
is just a special case of achieving successful group
learning. In cases where it is possible to segment tasks,
when there are clear and delineated roles in the work
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process or when contextual parameters such as time
pressure or concurrent workload force upon the stu-
dents a careful management of resources, divisions of
responsibilities may lead to more efficiency and even to
a greater empowerment of individual group members
by giving them a visible share in their group’s
achievement.

No significant correlations were found between
e-mail communication behaviour and performance and
achievement variables. This is quite unexpected, as
communicative behaviour should be closely linked to
social dynamics within the group and consequently
also with performance and achievement.

In relation to Webb’s (1982, see Figure 1) integrative
framework in our research, we found few interdepend-
encies between individual characteristics (social skills)
and outcome quality but more interdependencies
between group characteristics and perceived outcome
quality. We also did not find significant interdepend-
ency between interaction (mail communication) and
satisfaction with the performed work. A possible expla-
nation for that divergence may be explained by our
focus on social skills, while Webb (1991) also relates
his framework to other characteristics like ability,
group size and reward structures.

Discussion of effects on the individual level

On the individual level, three social skill variables
served as predictors for interaction and achievement
variables. First, students high in leadership skills
tended to be unhappy with the mutual support given
within the group. Arguably, as leaders, they are respon-
sible for many important decisions and possibly in
charge of some of the more difficult tasks. This may
contribute to a feeling of isolation and lack of support,
the proverbial ‘loneliness at the top’. Second, students
high in assertiveness found it harder to bring their ideas
into the project. However, when all group members are
assertive (i.e., the skill level in the group is high and
homogeneous) contributing ideas becomes easier.
Behaviours that we used to operationalize assertive-
ness, that is, self-confidence and standing up for one’s
rights, might be construed by less assertive group
members as egoistical tendencies which in turn could
lead these group members to selectively ignore contri-
butions made by assertive students. Third, students
high in prosocial behaviour/openness sent more
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co-constructive messages in e-mail communication
which agrees well with their social skill disposition.
However, taken together, personal social skills had
only a marginal influence on communication, perform-
ance and achievement.

Discussion of effects on the group level

More meaningful effects emerged at the group level.
Groups that were high and homogeneous with respect
to cooperation and compromising were perceived as
collaborating more efficiently and dividing responsi-
bilities clearer among group members. As mentioned,
following Dillenbourg and Jermann (2007), splitting
tasks is seen as detrimental to group learning for which
building a shared understanding is considered essen-
tial. On the face of it, therefore, it could be concluded
that groups with a high and homogeneous configura-
tion with respect to cooperation and compromising
learn less than groups with other configurations in this
variable. We think, however, that such a conclusion
would be premature. A division of responsibilities is
conducive to the emergence of specific roles (not only
leadership) which according to Strijbos, Martnes,
Jochens, and Broers (2007) lead to a higher degree of
self-reported group efficiency. Moreover, according to
Tolmie et al. (2010), the social benefits of collaborative
learning are a separate outcome of group work rather
than being either a precondition for or a direct conse-
quence of successful activity.

But there were other downsides for cooperation and
compromising to be useful social skills in collaborative
learning. Groups with a high, yet heterogeneous con-
figuration of cooperation and compromising were seen
as less harmonious, possibly due to conflict between
sociable and less sociable members (see Zurita,
Nussbaum, & Salinas, 2005). In addition, a high
average level of compromising and cooperation dimin-
ished groups’ permissibility for members to bring in
their ideas, maybe to safeguard the group from poten-
tially conflicting views.

With respect to prosocial behaviour/openness we
assume heterogeneity to be the main responsible factor
for the above-mentioned group dissatisfaction with
performance, the perceived lack of efficiency of col-
laboration and the division of responsibilities. For
prosocial behaviour to be maintained, reciprocity or
equity is very important (Walster, Walster, &

Berscheid, 1978). With increasing heterogeneity, reci-
procity diminishes, and as a consequence prosocial
group members may have decided to divide tasks more
often instead of putting up with the perceived lack of
support or even social loafing from others (Karau &
Williams, 1993). Besides diminishing reciprocity,
prosocial heterogeneity had the further effect of
increasing the amount of project-related e-mail com-
munication. It could be argued that more time had to be
spent on making organizational agreements when
group members differed in their level of prosocial
behaviour/openness. The same observation can be
made for groups with a heterogeneous distribution of
social initiative (at least, when the average level of
social initiative within the group was high).

Strikingly, groups that were homogeneous with
regard to prosociality/openness or assertiveness more
often had a centralized leadership in place who took
charge of organizing the group process, while the
reverse was true for groups that were heterogeneous
with respect to social initiative or leadership. More
information is needed to decide whether a centralized
leadership can be considered a negative or positive
dynamic for group learning. The results were clearer
for leadership as a skill: When the average leadership
level in the group was high, members reported more
efficient collaboration.

Finally, group members perceived it to be easier to
bring in their ideas into the work process when the
average level of assertiveness within the group was
high or homogeneous. Thus, in a group where
members are equally assertive there seems to exist no
hidden censorship that may make assertive groups
especially creative and thus better able to benefit from
the goals of a collaborative learning setting. This is
supported partially by the result that groups with a high
average level of and a low variability in assertiveness
exchanged more messages in the co-constructive mode.

Conclusions

To sum up, more than on the personal social skill level,
effective collaborative learning depends on the social
skill configuration within the learning group. Here,
homogeneous and/or high-level social skill configura-
tions tend to be more favourable than heterogeneous
and/or low-level social skill configurations, especially
for social skills that focus on communal goals (as
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cooperation/compromising and prosocial behaviour/
openness). Therefore, if one wishes to teach students
relevant social skills before engaging them in collabo-
rative group learning, strengthening their ability to
cooperate and compromise as well as their prosocial
behaviours and their leadership skills would be good
starting points. Of equal importance are computational
tools that help teachers in the formation of groups
according to specific criteria. In recent years, such
compositional algorithms have been proposed, for
example, by Lin, Huang, and Cheng (2010) or Meyer
(2009). However, before these algorithms can be used
by practitioners, more research on a broader spectrum
of social skills and social skill configurations as well
as on a broader spectrum of collaborative tasks is
necessary.

In our study, we have dealt with some questions that
have to date found no coverage in the literature on
collaborative learning. We were able to demonstrate
empirically the relevance of social skills as a group-
level construct in explaining certain interpersonal
dynamics and achievements of collaborative learning.
As such, this research marks only the beginning and
has therefore to cope with some important limitations.

First, because of constraints in sample sizes, we
were not able to evaluate more than one social skill at
once, even though interaction effects between different
social skills are highly likely at the group level.
Second, the social skills chosen for this study are only
a subsample of all possible skills. Not included were,
for example, skills concerning empathy, discussion or
giving and receiving feedback. Further studies have to
show if there are social skills even more important to
group learning than the ones investigated by us. Third,
group sizes were relatively small in our study (two or
three students). Hence, different dynamics are probably
at work in larger groups. And finally, all judgements
concerning group performance and efficiency of col-
laboration were collected as retrospective self-ratings.
With exception of the tracked e-mail communication,
no information is available, telling us what really went
on during the collaborative learning phase. Or in the
words of Wilkinson and Fung (2002), ‘[Research to
date] still provides only a “black box™ as far as under-
standing what happens in the groups and the role of
peer influences’ (p. 437). The fact that we did not find
significant associations between e-mail communica-
tion behaviour and performance and achievement vari-
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ables suggests further that different aspects were
captured here, though at the moment it is not possible
to decide which measure has more validity in judging
the effectiveness of collaborative learning.

Further research will focus on two domains. First,
we will evaluate the validity of our results by forming
groups a priori according to supposedly beneficial
social skills configurations and then comparing them to
randomly formed groups. Second, we will expand on
our current results (a) by analysing additional social
skills for their relevance in collaborative learning
and/or re-analysing the social skills in the present study
using alternative measures, and (b) by testing the pre-
dictive value of social skills (both on the individual and
the group level) in other group-based collaborative
learning settings such as problem-based learning in
order to make generalizations or differentiations.

References

Achilles, C. M., & Hoover, S. P. (1996). Exploring problem-
based learning (PBL) in grades 6—12. Paper presented at
the Annual Meeting of the Mid-South Educational
Research Association, Tuscaloosa, AL.

Barron, B. (2003). When small groups fail. The Journal of the
Learning Sciences, 12, 307-359.

Belland, B. R., Ertmer, P. A., & Simons, K. D. (2006). Per-
ceptions of the value of problem-based learning among
students with special needs and their teachers. The Inter-
disciplinary Journal of Problem-Based Learning, 1(2),
1-18.

Blumenfeld, P. C., Soloway, E., Marx, R. W., Krajcik, J. S.,
Guzdial, M., & Palincsar, A. (1991). Motivating project-
based learning: Sustaining the doing, supporting the learn-
ing. Educational Psychologist, 26, 369-398.

ChanLin, L.-J. (2008). Technology integration applied to
project-based learning in science. Innovations in Educa-
tion and Teaching International, 45, 55-65.

Chu, S. K. W,, Tavares, N. J., Chu, D., Ho, S. Y., Chow, K.,
Siu, E. L. C., & Wong, M. (2012). Developing upper
primary students’ 21st century skills: inquiry learning
through collaborative teaching and Web 2.0 technology.
Hong Kong: Centre for Information Technology in Educa-
tion, Faculty of Education, The University of Hong Kong.

Cohen, S. G., & Bailey, D. E. (1997). What makes teams
work: Group effectiveness research from the shop floor to
the executive suite. Journal of Management, 23, 239-290.

Dillenbourg, P. (1999). Collaborative learning: Cognitive
and computational approaches. Advances in learning and
instruction series. New York, NY: Elsevier Science, Inc.



146

M. Notari et al.

Dillenbourg, P., & Jermann, P. (2007). Designing integrative
scripts. In F. Fischer, 1. Kollar, & H. Mandl (Eds.), Script-
ing computer supported collaborative learning. Cognitive,
computational and educational perspectives (pp. 275—
305). New York, NY: Springer.

Edmondson, A. C. (1999). Psychological safety and learning
behavior in work teams. Administrative Science Quarterly,
44, 350-381.

Gresham, F. M., & Elliott, S. N. (1990). Social skills rating
system, Circle Pines. MN: American Guidance Service.
Gully, S. M., Devine, D. S., & Whitney, D. J. (1995). A
meta-analysis of cohesion and performance: Effects of
level of analysis and task interdependence. Small Group

Research, 26, 497-520.

Heuermann, A., & Kriitzkamp, M. (2003). Selbst-,
Methoden-, und Sozialkompetenz. Bausteine fiir die
Sekundarstufe I1. Berlin, Germany: Cornelsen.

Holen, A. (2000). The PBL group: Self-reflections and feed-
back for improved learning and growth. Medical Teacher,
22, 485-488.

Horan, C., Lavaroni, C., & Beldon, P. (1996). Observation of
the Tinker Tech Program students for critical thinking and
social participation behaviors. Novato, CA: Buck Institute
for Education.

Hsu, J.-L., Chou, H.-W., Hwang, W.-Y., & Chou, S.-B.
(2008). A two-dimensional process in explaining learners’
collaborative behaviors in CSCL. Educational Technology
and Society, 11, 66-80.

Johnson, D. W., & Johnson, R. T. (1999). Learning together
and alone: Cooperative, competitive, and individualistic
learning. Boston, MA: Allyn & Bacon.

Karau, S. J., & Williams, K. D. (1993). Social loafing: A
meta-analytic review and theoretical integration. Journal
of Personality and Social Psychology, 65, 681-706.

Ladd, G. W., & Profilet, S. M. (1996). The Child Behavior
Scale: A teacher-report measure of young children’s
aggressive, withdrawn, and prosocial behaviors. Develop-
mental Psychology, 32, 1008-1024.

Lin, Y.-T., Huang, Y.-M., & Cheng, S.-C. (2010). An auto-
matic group composition system for composing collabora-
tive learning groups using enhanced particle swarm
optimization. Computers and Education, 55, 1483—
1493.

Lou, Y., Abrami, P. C., Spence, J. C. (2000). Effects of
within-class grouping on student achievement: An explora-
tory model. Journal of Educational Research, 94, 101—
112.

Loyens, S. M. M., Kirschner, P., & Paas, F. (2011). Problem-
based Learning. In: K. R. Harris, S. Graham & T. Urdan
(Eds.), APA Educational psychology handbook: Vol 2 (p.
a). Washington: American Psychological Association.

Mayring, P. (2007). Qualitative Inhaltsanalyse. Grundlagen
und Techniken. Weinheim: Beltz.

Meyer, D. (2009). OptAssign — A web-based tool for assign-
ing students to groups. Computers and Education, 53,
1104-1119.

Peterson, M. (1997). Skills to enhance problem-based learn-
ing. Medical Education Online, 2, 1-8.

Raudenbush, S. W., Bryk, A. S., & Congdon, R. (2004). HLM
6 for Windows [Computer software]. Skokie, IL: Scientific
Software International Inc.

Rose-Krasnor, L. (1997). The nature of social competence: A
theoretical review. Social Development, 6, 111-135.

Rubin, K. H., Booth, C., Rose-Krasnor, L., & Mills, R. S. L.
(1995). Social relationships and social skills: A conceptual
and empirical analysis. In S. Shulman (Ed.), Close rela-
tionships and socioemotional development (Vol. 7,
pp- 63-94). Westport, CT: Ablex Publishing.

Strijbos, J., Martnes, R. L., Jochens, W. M. G., & Broers, N.
J. (2007). The effect of functional roles on perceived group
efficiency during computer-supported collaborative learn-
ing: A matter of triangulation. Computers in Human
Behavior, 23, 353-380.

Tolmie, A. K., Topping, K. J., Christie, D., Donaldson, C.,
Howe, C., Jessiman, E., ... Thurston, A. (2010). Social
effects of collaborative learning in primary schools. Learn-
ing and Instruction, 20, 177-191.

Tremblay, R. E., Vitaro, F., Gagnon, C., Piche, C., & Royer,
N. (1992). A prosocial scale for the Preschool Behaviour
Questionnaire: Concurrent and predictive correlates. Inter-
national Journal of Behavioral Development, 15, 227—
245.

University of Indianapolis. (2009). Centre of Excellence and
Leadership of Learning. Summary of Research on project-
based Learning. Retrieved from http://cell.uindy.edu/docs/
PBL%20research%20summary.pdf (link visited 09.17.
2012).

van den Bossche, P., Segers, M., & Kirschner, P. A. (2006).
Social and cognitive factors driving teamwork in collabo-
rative learning environments. Small Group Research, 37,
490-521.

van Gennip, N. A. E., Segers, M. S. R., & Tillema, H. H.
(2009). Peer assessment for learning from a social
perspective: The influence of interpersonal variables and
structural features. Educational Research Review, 4,
41-54.

Walker H., & McConnell S. (1988). The Walker-McConnell
scale of social competence and school adjustment. Austin,
TX: PRO-ED Inc.

Walster, E., Walster, G. W., & Berscheid, E. (1978).
Equity: Theory and research. Boston, MA: Allyn and
Bacon.

© 2013 John Wiley & Sons Ltd


http://cell.uindy.edu/docs/PBL%20research%20summary.pdf
http://cell.uindy.edu/docs/PBL%20research%20summary.pdf

Social skills in project-based learning

147

Wang, S.-L., & Lin, S. S. J. (2006). The effects of group
composition of self-efficacy and collective efficacy on
computer-supported collaborative learning. Computers in
Human Behavior, 23, 2256-2268.

Webb, N. M. (1982). Student interaction and learning in
small groups. Review of Educational Research, 52, 421—
445.

Webb, N. M. (1991). Task-related verbal interaction
and mathematical learning in small groups. Journal
for Research in Mathematics Education, 22, 336-—
389.

Webb, N. M., Nemer, K. M., Chizhik, A., & Sugrue, B.
(1998). Equity issues in collaborative group assessment.
Group composition and performance. American Educa-
tional Research Journal, 35, 607-651.

Webb, N. M., Nemer, K. M., & Zuniga, S. (2002). Short
circuits or superconductors? Effects of group composition
on high-achieving students’ science assessment perform-

© 2013 John Wiley & Sons Ltd

ance. American Educational Research Journal, 39, 943—
989.

Weinberger, A., & Fischer, F. (2006). A framework to
analyze knowledge construction in
computer-supported collaborative learning. Computers
and Education, 46, 71-95.

Weng-yi Cheng, R., Shui-fong, L., & Chung-yan Chan, J.
(2008). When high achievers and low achievers work in the
same group: The roles of group heterogeneity and proc-
esses in project-based learning. British Journal of Educa-
tional Psychology, 78, 205-221.

Wilkinson, I. A. G., & Fung, L. Y. Y. (2002). Small-group
composition and peer effects. International Journal of
Educational Research, 37, 425-447.

Zurita, G., Nussbaum, M., & Salinas, R. (2005). Dynamic
grouping in collaborative learning supported by wireless
handhelds. Educational Technology and Society, 8(39),
149-161.

argumentative



