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Abstract

Collaborative learning has a strong presence in technology-supported education and, as a result,
practices being developed in the form of Computer Supported Collaborative Learning (CSCL) are
more and more common. Planning seems to be one of the critical issues when elaborating CSCL
proposals, which necessarily take into account technological resources, methodology and group
configuration as a means to boost exchange and learning in the community. The purpose of this
study is to analyze the relevance of the CSCL planning phase and weigh up the significance of its
key design components as well as examining group agreement typology and its usefulness in team
building and performance. To do so, research was carried out using a non-experimental quantita-
tive methodology consisting of a questionnaire answered by 106 undergraduate students from 5
different CSCL-based subjects. Results prove the usefulness of the planning components and the
drafting of group agreements and their influence on group building and interaction. In order to
ensure the quality of learning, it is essential to plan CSCL initiatives properly and understand
that organizational, pedagogical and technological decisions should converge around a single goal
which is to sustain the cognitive and social aspects that configure individual and group learning.

Resumen

El trabajo colaborativo es una de las presencias dominantes en la formacion apoyada en tecnolog-
ias, de ahi la importancia de las practicas que se estan desarrollando bajo las siglas CSCL (Com-
puter Supported Collaborative Learning). Entre los aspectos que parecen ser determinantes para
elaborar propuestas de CSCL se encuentra la planificacién, que debe contemplar tanto los recur-
sos tecnolégicos como la metodologia y la propia configuracion de los grupos de trabajo con el fin
de favorecer los intercambios y el aprendizaje en comunidad. El propésito de este estudio es ana-
lizar la importancia de la fase de planificacion del CSCL, estimando el alcance de los componentes
clave de su diseno, y examinando la tipologia y utilidad de los acuerdos grupales en la creacion y
funcionamiento de los equipos. Para ello se llevdé a cabo una investigacion con una metodologia
cuantitativa de caracter no experimental de tipo encuesta en la que participaron 106 estudiantes
de grado de cinco asignaturas que implementaron CSCL. Los resultados ponen de manifiesto la
utilidad de los componentes de la planificacion, asi como la importancia de la redacciéon de acuer-
dos grupales y su incidencia en la creacion y funcionamiento del grupo. Resulta esencial planifi-
car adecuadamente el CSCL para garantizar el aprendizaje y entender que las decisiones organi-
zativas, pedagogicas y tecnolégicas deberian confluir en el objetivo de sustentar tanto los aspectos
cognitivos como sociales que configuran el aprendizaje individual y grupal.
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1. Introduction

It is evident that human beings join communities in an attempt to reach certain
goals or ideals. The relationships that make the group stay together are estab-
lished to a large extent by the interaction required to pursue common goals; in
the case of learning communities, it is to achieve the learning objectives.

In a review of the literature we find considerable evidence that social interaction
contributes to effective learning (Hiltz & al., 2001). Rodriguez-Illera (2001) points
to several psychological and anthropological approaches covering this non-
individualistic conception of learning: situated, shared or distributed cognition,
social constructivism, activity theory or the sociocultural approach (Vygotski,
2000). Even so, it is necessary to differentiate between the traditional conception
of group work and the ongoing collaborative work perspective, where the
emphasis is on the idea of «built knowledge» (Scardamalia & Bereiter, 1994),
which refers to the interaction and reflection process that allows the group to
configure meanings together (Guitert, 2011; Harasim & al., 2000; Johnson &
Johnson, 1999).

The advantages of collaborative work for learning at different stages, such as aca-
demic, psychological and social benefits, are broadly covered in many studies
(Johnson, Johnson & Holubec, 1993; Roberts, 2005; Slavin, 1985). Collaborative
work also improves transversal competences in team work (Guitert, 2011;
Hernandez-Sellés & Munoz-Carril, 2012), and authors note the twin effect of
«collaborating to learn and learning to collaborate» (Rodriguez-Illera, 2001: 64).
Collaboration is perceived as one of the distinctive characteristics that are neces-
sary for learning in virtual environments (Garrison, 2006; Harasim & al., 2000;
Kirschner, 2002; Palloff & Pratt, 1999; Roman, 2002). Dillenbourg (2003) even
states that collaborative work is one of the dominant features in technology-
supported education, hence the relevance of CSCL-based practical work.
However, initiatives for group work do not guarantee good collaborative work
(Brush, 1998; Dillenbourg, 2002). Stahl, Koschmann and Suthers (2006) refer to
the risk of assuming that students know how to work in groups and that they will
collaborate spontaneously. Technology itself, no matter how sophisticated, is not
enough since the tools themselves do not propose a model or promote a particu-
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lar dynamic (Onrubia and Engel, 2012). Therefore, any proposal for online colla-
borative learning requires technological as well as pedagogical and social aspects
to be taken into consideration.

That is why an efficient CSCL design needs careful planning as well as curricular
and pedagogical implementation. Both aspects should take advantage of technol-
ogies and at the same time foster exchange and learning in the community
(Guitert & al., 2003; Medina & Suthers, 2008; Oakley & al., 2004; Rubia, 2010).
Exley and Dennick (2007) state that preparation is essential in education. Guitert
(2011) remarks on the need to plan asynchronous collaborative work since oth-
erwise there is a risk of considerable time wasting that could damage the academ-
ic activity. Indeed, students whose collaborative work is planned and monitored
appear to be more satisfied with their learning process (Felder & Brent, 2001).
The review of some of the major studies regarding effective CSCL design and
planning has enabled us to identify the following relevant aspects:

a) It is necessary to begin with an initial reflection on competences and objectives
before deciding on methodology (Rubia, 2010). Therefore, there is a need to iden-
tify the CSCL contribution regarding generic, transversal and subject compe-
tences and to establish the relationship between method and objectives. On the
other hand, a good system aligns both teaching and assessment methods with
the learning activities included in the objectives, and so each element in the sys-
tem supports student learning.

b) Methodology and task type need to be coherent. As for task type, Escofet & Ma-
rimon (2012) relate procedural, analytical and problem-solving tasks to collabora-
tive learning, pointing out that learning is significant when it entails the resolu-
tion of a complex task that requires various actions and decisions. Gros & Adrian
(2004) also relate collaborative work to problem resolution, project development
or discussion interactions, emphasizing the need to assign group roles and the
tutor’s role as a guide who guarantees collaboration.

c) It is necessary to generate resources with information that will communicate
the collaborative model to the students, together with its phases and pedagogical
objectives. Recently, authors such as Dillenbourg and Hong (2008), Haake and
Pfister (2010), Onrubia and Engel (2012) and Sobreira and Tchounikine (2012)
have studied the idea of producing collaboration scripts that guide students to form
groups, interact and collaborate in order to solve the task or problem. These
scripts are also used as a means to establish a commitment between students
and teacher, as well as to support task organization. On the other hand, Strijbos,
Martens and Jochems (2004) suggest the need to systematize a model to commu-
nicate to students the type of interaction that is expected of them, and clarify the
relation between task result and group interaction.

d) It is necessary to decide group characteristics and define the group-building
process, taking into consideration the drafting of the group agreement. It seems
that the group-building process is decisive in fostering collaborative work and gu-
aranteeing learning (Dillenbourg, 2002; Exley & Dennick, 2007; Guitert, 2011;
Guitert & al., 2003; Isotani & al., 2009; Pujolas, 2008). It is also necessary to
estimate grouping endurance since stability in the group enhances the matura-
tion process (Barbera & Badia, 2004; Guitert & al., 2003; Exley & Dennick, 2007)
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as well as the development of team work competences, particularly if there is ef-
fective guidance from the teacher (Hernandez-Sellés, 2012).

In the case of teacher-formed groups, Muehlenbrock (2006) points out that the
perspective of grouping by characteristics is broadened in virtual environments
due to the ubiquity of remote work. This is why it is necessary to take aspects
such as location, time and availability into account. Webber & Webber (2012)
determine that grouping through automatic mechanisms does not have a negative
effect on collaborative work. In higher education, spontaneous grouping seems to
imply greater commitment in task performance (Guitert & al., 2003).

Several authors point out that heterogeneous grouping seems to lead to a deeper
learning as a consequence of the contrast of different points of view and diverse
levels of comprehension (Barbera & Badia, 2004; Felder & Brent, 2001; Guitert &
al., 2003; Exley & Dennick, 2007; Pujolas, 2008). Both students with a higher
comprehension level as well as those less gifted benefit from collaboration. Differ-
ent perspectives and points of view also support learning.

As far as group size, authors seem to agree on five members since more can limit
some member's contributions and less than five students might diminish interac-
tion variety.

Exley & Dennick (2007) refer to the relevance of manifesting the fundamental
goals of collaborative work and emphasize establishing some basic rules and de-
fining an attitudinal and rational framework for collaboration; they also refer to
the need to explain and clarify task and schedule distribution. Indeed, these
authors relate malfunctioning groups to inconsistent initial planning. Guitert
(2011) and Guitert & al. (2003) refer to the importance of drafting group agree-
ments in order to support the group consolidation phase. These agreements are
useful for grounding an exchange system and for setting frequency of contact to
guarantee that the intragroup contrasts relevant to the task are given a hearing.
Regarding this matter, Pujolas (2008) cites the team notebook which includes the
group and members’ names, their roles and functions, rules, group planning,
session diary and regular team reviews. This author considers that each group
member should have an assigned role and recommends role spinning. Gros &
Adrian (2004) emphasize the need to assign group roles and highlight teacher
guidance as a means to guarantee collaborative activity. As already stated the
literature on collaborative scripts insists on the establishment of bases for inter-
nal organization, including group-building criteria, work planning and contact
modality in order to stabilize efficient group interaction.

2. Material and methods
This study analyzes university students’ assessments on the elements that sup-
port the organization and management of collaborative learning within a virtual
environment. These are the specific objectives:
a) To assess the relevance of the planning phase within collaborative work in a
virtual environment.
b) To estimate the scope of the key components of collaborative work design.
c) To analyze the relevance of some previous organizational aspects and their
influence on collaborative work.
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d) To identify the elements to be considered in the configuration of group

agreements and assess their usefulness in group building and functioning.
And the following hypotheses have been formulated:

e Genre reveals significant differences regarding perception of collaborative
work planning and the usefulness of group agreements.

e The degree course studied and the year in which students are enrolled re-
veal significant differences regarding perception of collaborative work plan-
ning and the usefulness of group agreements.

e Previous experience in face-to-face collaborative work reveals significant dif-
ferences regarding perception of collaborative work planning and the use-
fulness of group agreements.

e Previous experience in virtual learning shows significant differences regard-
ing perception of collaborative work planning and the usefulness of group
agreements.

The research context entails a group of five subjects; two on the primary educa-
tion Teaching degree course and three on the infant education Teaching degree
course. They correspond to first-, second- and third-year courses and are taught
in a blended modality at the CSEU La Salle (Madrid). The sample collected was of
106 questionnaires, representing 83.46% of the student population.

All of these subjects implemented the same collaborative work design in coordina-
tion. This design was grounded in planning which included: 1) a statement that
communicated the task in a guide to collaboration that contained its description,
a justification of the collaborative work, description of milestones, tools, a pro-
posal for drafting a written group agreement and a description of the foundations
for the collaborative work with a framework outlining attitudes and team work
skills; 2) Spontaneous student group building; 3) group agreement writing; 4)
teacher review and feedback on group agreements prior to group interaction.

In order to pursue the exploratory and descriptive intentionality of the study, the
methodology selected was non-experimental and quantitative, in the form of a
survey (Buendia, Colas & Hernandez, 1997; Cohen & Manion, 1990; McMillan &
Schumacher, 2005). A Likert scale questionnaire was designed for the purpose of
data collection with a five-answer level scale. The results appear in Section II un-
der the title«Organization and management of team work prior to task perfor-
mance». This section includes three categories that appear in Table 1: «Usefulness
regarding the planning process» (including 4 items); «Usefulness of group agree-
ments» (4 items) and «Group agreement writing» (7 items). The questionnaire was
answered in a face-to-face class just before the end of the course.

A non-probabilistic, accidental or convenience sampling technique was used
(Cohen & Manion, 1990; McMillan & Schumacher, 2005) to count the informants
according to their availability or accessibility. Statistical analyses were underta-
ken with the SPSS 19 program.

In order to guarantee validity, the first version of the questionnaire went through
a subject-matter expert content validation and was subjected to a pilot study. As
for reliability, Cronbach’s alpha intern reliability index was used in all the three
categories within the section. The coefficients obtained were a = 0.859 for
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«Usefulness regarding the planning process», a = 0.894 for «Usefulness of group
agreements» and a = 0.867 for «Group agreement writingp.

3. Results

In order to address the research objectives and hypotheses, several statistical
analyses were undertaken. Table 1 collects the descriptive analyses of the differ-
ent items, including frequencies and percentages, as well as measurements of
central tendency (mean) and dispersion (standard deviation). Non-parametric sta-
tistical tests were carried out later in order to contrast the means and identify
significant differences between the variables analyzed.

Table 1. Descriptive statistics of the questionnaire variables analyzed
No A Jerylowy Low |Medium High Very High

N[ % n| % | N|%|n %] n| %] N]| % |"an| sD

Usefulness of planning process

Access to guidelines for group

o 0]0|0] 0|2 (19|17 |16| 50 |47.2| 37 |349 | 4.15 |.753
organization.

Having clearly established work

. 0{ 0 [1]|09| 1091817 | 36 | 34 | 50 [47.2| 425 |.840
objectives.

Accessibility to all the informa-
tion about task and its progress | 0| 0 |0| O | 2 |1.9|13 |12.3| 45 |425| 46 | 434 | 4.27 |.750
collected in a document.

Access to task assessment de-

o 1/09{0|0 | 4 (389 |85| 50 (472 | 42 |39.6 | 420 |.887
scription.

Usefulness of group agreements

To develop more effective team

. 1109(1/09| 2 |19|16 (15.1| 53 | 50 | 33 | 311 | 4.10 |.791
work skills.

To establish the bases forinter- | 4\ o4 109| 1 09|20 118.9| 52 |49.1| 31 |20.2 | 4.06 |.782
nal team cohesion.

To reach academic outcomes. 1109|0| 0 | 4 [3.8]20(18.9| 46 [43.4| 35 | 33 | 4.07 |.824

;ﬁ’oﬁgg?”a“ effectivework 1 4 109l0| 0 | 2 (1916 [151] 44 |a15| 43 | 406 | 422 | 772

Group agreement writing

Connection frequency between

1109(2/19|12 11.3/18 |17 | 36 | 34 | 37 349 390 [1.073
team members.

Planned strategies when a team
member is not as involved as 110911099 (85|21/19.8/ 39 |36.8| 35 | 33 | 3.93 |.983

expected.

ﬁeel'sc“”gcomm””'ca“o”Cha”' 1{09]0] 0| 6 [57]10(04]| 35 | 33 | 54 |509| 430 |.867
zgfﬂgftr'b“t'o”a”dCoord'”ator 11091 (09| 5 [47]15 142 38 |358]| 46 |43.4| 417 |.914
Definition of work calendar. 211810| 0 | 5 (47|15 142 39 |36.8| 45 |425| 4.19 |8.60

Task distribution betweengroup | 1{0.9|0| 0 | 5 |4.7]12|11.3] 36 | 34 | 52 [49.1| 4.29 |.852
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Table 1. Descriptive statistics of the questionnaire variables analyzed
No A Jerylow Low [Medium High Very High

Mean | SD

members.
Establishing time for intragroup
debate and contrast.

10900 |7 |66|18 |17 | 43 |40.6 | 37 |34.9| 4.05 |.892

As far as the descriptive analyses are concerned, it appears that students consid-
er every aspect of collaborative work planning and group agreement writing to be
very useful. Indeed, the means are all above 4 (in a 5-point scale), except for
«Connection frequency between team members» (3.90 mean) and «Planned strate-
gies when a team member is not as involved as expected» (3.93 mean). The item
that presents greatest variability is: «Connection frequency between team
members», with a 1.073 standard deviation.

For the contrast tests, taking into account that the variables considered are not
normally distributed, non-parametric statistics were used: Mann-Whitney for two
independent samples and Kruskal-Wallis for k independent samples.

There are significant differences according to gender (at an asymptotic level) be-
tween male and female students. The former consider the following variables to
be more useful in the planning process: «Access to guidelines for group
organization» (p-value=.005); «Having clearly established work objectives» (p-
value=.002); «Accessibility to all the information about task and its progress col-
lected in a document» (p-value=.000).

On the other hand there are significant differences regarding those elements con-
sidered to be particularly useful in writing the group agreement, since male stu-
dents find some variables to be more useful than others, such as: «Planned
strategies when a team member is not as involved as expected» (p-value=.024);
«Selecting communication channels» (p-value=.001); «Role distribution and coor-
dinator election» (p-value=.000); «Definition of work calendar» (p-value=.014) and
«Task distribution between group members» (p-value=.047).

Focusing on the «degree» and «year» variables, there appear to be no significant
differences except for the item: «Access to guidelines for group organization» (p-
value=0.20). Students on the Infant Education degree course as well as those in
the first year rated this item higher.

As for the experience as a student in virtual environments (online or blended),
Table 2 shows how mean rankings are higher, in general, when students have
experienced learning in virtual environments for two or more years. It is curious
that these same students find the different elements related to planning
collaborative work to be more useful.
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Table 2. Significant differences revealed in the Kruskall-Wallis test (grouping
variable:«experience as a student in Virtual Environments»)

Variables contrasted Experlen(_:e il N Mean rank Contrast statistics
dentin VE
Usefulness of planning process
Access to guidelines for group No experience 33 40.82 Chi-square 9.920
organization. 1 year 33 55.36  |df 2
2 years or more 39 61.31 Asymptotic .007
Total 105 Sig.
Access to guidelines for group No experience 33 41.77 Chi-square 7.789
organization. 1 year 33 58.45  |df 2
2 years or more 39 57.88 | Asymptotic .020
Total 105 Sig.
Usefulness of group agreements
To establish the bases for internal No experience 33 48.59 Chi-square 6.070
team cohesion. 1 year 33 46.35  |df 2
2 years or more 38 61.24 Asymptotic .048
Total 104 Sig.
Usefulness of the following elements within group agreement writing
Selecting communication channels. | No experience 33 48.95 Chi-square 6.371
1 year 33 4592 | df 2
2 years or more 38 61.29 |Asymptotic  [.041
Total 104 Sig.
Role distribution and coordinator No experience 33 52.89 Chi-square 11.611
election. 1 year 33 40.17  |df 2
2 years or more 38 62.87 Asymptotic .003
Total 104 Sig.
Establishing time for intragroup de- | No experience 33 47.64 Chi-square 6.859
bate and contrast. 1 year 33 46.36 | df 2
2 years or more 38 62.05 Asymptotic .032
Total 104 Sig.

It is also worth commenting that contrast statistics following the Mann-Whitney
U reveal that those students with previous experiences in face-to-face collabora-
tive work processes consider the planning process to be more useful than those
who had never experienced collaborative work methodologies. As for «Usefulness
of group agreements», the only variable where there have been significant differ-
ences is «To support an effective work process» (p<.00535).

4. Discussion and conclusions

It is a very valuable exercise to collect the opinions of those students who have
experienced a collaborative work methodology in a virtual environment, both to
analyze the opportunities and challenges offered by CSCL as well as to see where
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future research can lead in terms of the weaknesses that emerge which have to
be dealt with, and to identify those elements that need further exploration.
Considering the design of CSCL, the results show the usefulness of the diverse
components of planning, and it is worth pointing out that those students who
place more emphasis on the design phase were those who had previous expe-
rience in face-to-face collaborative work and a broader experience of online
learning. In this sense, the drafting of the group agreement is considered very
useful. Another important aspect is that «Connection frequency between team
members» and «Planned strategies when a team member is not as involved as ex-
pected» are considered less useful in the group agreement writing phase, maybe
due to the fact that they refer to a personal commitment and imply a possible pe-
nalty. This may be awkward to include in the document that will form the basis of
future group relationships. In any case, these are aspects worth exploring in de-
tail in the future.

The answer of those students who had recently experienced collaborative learning
confirm other author’s reflections —already cited- which claim that collaboration
can lead to learning. This means the appropriate planning of collaborative work in
such a way to build common bases within groups (grounding) for understanding,
and to overcome obstacles such as low rates of participation and involve-
ment(Kirschner, 2002).

The collaboration-learning binomial creates interesting opportunities —on a per-
sonal, group and social level-, but at the same time they have profound implica-
tions that entail a reconsideration of the pedagogical, organizational and technol-
ogical elements configuring a virtual learning environment. These reflections
should be made on an institutional level (Bates & Sangra, 2011) as well as within
subject design and curricular development. Online learning processes occur on
two decision levels. On the one hand, they are linked to the curricular frame in
which the topic is involved, and therefore relate to established organizational
conditions as well as to pedagogical guidelines or a selected pedagogical model,
and to the technology available in the institution. On the other hand, at the mi-
cro level in the classroom they are linked to the role of teacher and students and
the specific activities promoted. The interrelations of all these factors inevitably
condition the potential to teach and learn and, furthermore, that teaching and
learning are possible through cooperation. Figure 1 aims to highlight the com-
plexity of these interrelations.

As Sangra (2010) states, the big investment in technologies made by higher edu-
cation institutions should support innovation and promote improvement in learn-
ing by overcoming traditional models. One of the means to encourage innovation
processes in higher education, connecting technology, pedagogy and organization,
is by making the diverse possibilities of collaborative work in online education
come true.
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Teacher

Organization Technology

CSCL

Pedagogy

Figure 1. Pedagogical, organizational and technological elements interrelated in CSCL.

At a micro level, in every classroom situation, CSCL involves a change in the role
that teachers and students have traditionally adopted. Teachers need to broaden
their role as expert to incorporate others such as: planner, technologist and facili-
tator (Munoz-Carril, Gonzalez-Sanmamed & Hernandez-Sellés, 2013). Students
need to abandon their passive and receptive role so common in teacher-centered
models, and take on a type of work that requires them to take responsibility for
collaborating in unstructured tasks with multiple possible responses (Escofet &
Marimon, 2012; Gros & Adrian, 2004). It is essential to design these tasks and
particularly to elaborate detailed scripts including responsibilities, written docu-
ments on process and group agreements to support the group’s correct function-
ing and to guarantee the adequacy, effectiveness and sustainability of CSCL pro-
posals. This will not only support academic learning but promote the social di-
mension and the sense of community. Therefore, pedagogy, organization and
technology also need to support the generation of an appropriate learning envi-
ronment where it is possible to cultivate feelings of connection, to facilitate the
so-called social presence and boost relations that humanize the virtual environ-
ment (Chapman, Ramondt & Smiley, 2005; Garrison, 2006; Picciano, 2002). Car-
ing for the social aspects in collaborative learning and analyzing how it is possible
for the two decision levels mentioned to support them constitute a key element in
CSCL configuration and a challenge for research in the field (Pérez-Mateo & Gui-
tert, 2012).
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