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Abstract

We present a teaching innovation intervention aimed at promoting individual and
group learning regulation in undergraduate students working in a computer supported collaborative learning environment. Participants were 127 students and three teachers of a compulsory course on Educational Psychology at the University of Barcelona (Spain). As a central
point of the intervention, a digital tool --the "student’s log"-- was designed for students to
include a series of evidences of their individual and group work processes, and of their learning progress, which the teachers systematically revised and marked with comments. The intervention was evaluated using student questionnaires and teachers’ self-reports, and also considered students’ final grades. The results of the intervention were positive both from the
point of view of students’ learning and working processes and from the point of view of students’ and teachers’ satisfaction.
Keywords: self-regulated learning, higher education, educational innovation, collaborative
environment
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Promover la regulación individual y grupal del aprendizaje en entornos colaborativos: una experiencia
en Educación Superior
Resumen

En este trabajo presentamos una experiencia de innovación docente dirigida a promover la regulación individual y grupal del aprendizaje en estudiantes universitarios que trabajan
en un entorno colaborativo mediado por ordenador. Participaron en la experiencia 127 estudiantes y tres profesores de una asignatura troncal de Psicología de la Educación de la Universitat de Barcelona (España). La experiencia se basó en el uso de una herramienta digital —
el “cuaderno de bitácora”— en que los estudiantes debían incluir una serie de evidencias de su
proceso de trabajo personal y grupal, y del progreso de su aprendizaje, que eran revisadas y
comentadas sistemáticamente por los profesores. Se valoró la experiencia a partir de cuestionarios a los estudiantes y autoinformes de los profesores, así como de las calificaciones de los
estudiantes. Los resultados de la experiencia fueron positivos tanto desde el punto de vista de
la mejora en la organización y funcionamiento individual y grupal de los estudiantes como de
la satisfacción de los estudiantes y el profesorado.
Palabras Clave: aprendizaje autorregulado, enseñanza superior, entorno colaborativo, innovación pedagógica.
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Introduction

In recent decades, Educational Psychology research has shown the potential of student
collaboration for improving processes of knowledge construction and of attributing meaning
to content and activities in teaching and learning (Dillenbourg, Baker, Blaye & O'Malley,
1996; Johnson & Johnson, 1974; Slavin, 1996). Similarly, it has also shown that this potential
may be increased when collaboration is mediated through digital technology (Dillenbourg,
Järvelä & Fischer, 2009; Stahl, Koschmann & Suthers, 2006; Resta & Laferrière, 2007). Interest in analyzing this potential has led to the development of a new sphere of study called
Computer-Supported Collaborative Learning, CSCL.

Collaborating in order to learn allows students to participate in forms of conversation
that develop ever increasing levels of inter-subjectivity, and with this, to progressively expand
and enrich the systems of meanings that they construct together over a foundation of teaching
and learning tasks and content (Bereiter, 1994; Mercer, 2001; Scardamalia & Bereiter, 2003;
Suthers, 2006). Likewise, this allows students to negotiate and reach agreements on how the
shared activity itself is to be organized and carried out, through use of planning, coordinating
and mutually monitoring the common work, as well as their own contributions and roles in
the interaction (Engel & Onrubia, 2010; Manlove, Lazonder & de Jong, 2009; Meier, Spada
& Rummel, 2007).

However, to specifically identify these potentialities is not easy. Research has also repeatedly confirmed that, particularly in the case of CSCL environments (Dillenbourg, Järvelä
& Fischer, 2009; Stahl, Koschmann & Suthers, 2006; Resta & Laferrière, 2007), it is not
enough to assign students to work in a group, nor to offer them powerful “collaborative technologies” (Lipponen & Lallimo, 2004), and expect that the mechanisms and interactive steps
that account for the effectiveness of collaborative learning will simply appear. Whether or not
they appear, and hence, whether the collaboration between students has a greater or lesser
contribution for learning, depend to a large degree on the nature of the students’ involvement
and participation in the group work.

For this reason, research in this sphere has progressively evolved toward trying to
identify ways of providing instructional support for student collaboration processes. On one
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hand, researchers have looked at the teacher’s possible role as guide and support for students’
collaborative construction of knowledge (Dillenbourg & Hong, 2008; Garrison & Anderson,
2003; Kirschner, Sweller & Clark, 2006). On the other hand, they consider the role of the digital technologies themselves in supporting and facilitating aspects of collaborative processes
(Lipponen & Lallimo, 2004; Martínez, Dimitriadis & de la Fuente, 2003; Pifarré & Cobos,
2010).

In both cases, emphasis is given to how to design environments or situations that promote certain interactive processes between students as well as how to help develop both individual and group work processes that the groups can effectively follow throughout the teaching and learning process. Tabak (2004) uses the term synergistic scaffolding to refer to the
need to create synergies between aids and supports that are offered from different sources
(teacher, online tools, pair work, learning materials, etc.) and then directed to the entire class
group, to the small group, or to the individual student. In a similar sense, Fischer and
Dillenbourg (2006) speak of orchestration in order to highlight how the teacher should design, in advance, multiple “harmonizing voices” (activities, supports and scaffolding) which
later must be tuned and adapted at all times to the particular collaborative processes being
pursued by the different student groups (for a broader discussion, see Dillenbourg et al., in
press).
Among the different aspects involved in collaborative work, the aspect of students’ individual and group regulation of their work and learning has been receiving greater attention
in recent years. This refers to how group members control their own processes of collaboration and learning. Understood in this light, such regulation involves metacognitive activities
of planning, monitoring and evaluating the group work and group learning; it is both individual and social, including self-regulation processes in each student, the regulation of others’
work and learning, and joint or shared regulation between group members (Jarvela & Hadwin,
2013; Volet, Summers & Thurman, 2009). Several recent studies underscore the complexity
of these regulation processes and the need to teach them (Boeckaerts, 2002; de la Fuente &
Justicia, 2007; de la Fuente, Justicia, Sander & Cardelle-Elawar, 2014; Pintrich, 2000), their
importance to the success of work and collaborative learning, and the difficulties that students
usually find in successfully regulating themselves in small-group collaborative work situations (Álvarez-Valdivia & López-Benavides, 2010; Janssen, Erkens, Kirschner & Kanselaar,
2012; Saab, Joolingen & Hout-Wolters, 2012; Schoor & Bannert, 2012).
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Objective
In this framework, our study presents a teaching innovation experience that sought to
promote individual and group regulated learning in university students who work in a computer-mediated collaborative environment. The experience is based on the use of an online
tool, the “student's log”, designed to help improve processes of planning, monitoring and revising the students’ work and their learning as individuals and as a group.

Methodology

Participants
The experience was carried out in a required course in Educational Psychology that
forms part of the Psychology degree at the University of Barcelona (Spain). Two class groups
participated, included 127 enrolled students and three professors (one teacher in one group,
and two in the other group). The subject was organized along three topic areas, each lasting
about four weeks. The work in each topic area was structured into two tasks that students
were to carry out in small groups of 4-6 students: a case study from school psychology, and a
conceptual map with the basic concepts needed to address the case. The groups approached
these tasks autonomously, although with continuous monitoring and support from the teacher.
Collaboration between group members took place both face-to-face and online. The online
work was done through the University of Barcelona’s Virtual Campus, based on the Moodle
platform. For this assignment, each small group had at their disposal a forum, a chat and a
wiki; access to each of these was limited to group members and to the teacher.
The autonomous nature of each group’s approach, along with the open, complex nature of the tasks themselves, required the groups to continuously coordinate and regulate both
the collaboration between the different group members as well as each one’s contribution to
the group work process. In this context, the experience focused on preparing a set of helps
designed to support the group regulation process and to promote student competency development in planning, monitoring and evaluating collaborative work. These helps were structured around an instrument that we called the “student's log”.
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Intervention procedure and instruments
The “student's log” was a space in the virtual classroom where small group members
were to include certain online evidence of their personal and group work process, and of their
learning progress. The term “student's log” was intended to highlight its function as a systematic register of the process carried out and the progress attained, at the same time emphasizing
its personal nature, both in terms of the individual and the group. The “student’s log” incorporated characteristics of both of an electronic portfolio and a learning diary, without being
identical to either. In the first case, different types of evidence were to be presented, reflecting
both the process and the results of the work itself and of learning; in the second case, it was a
partially public document, relatively systematic in the frequency of its entries. From the technological viewpoint, after analyzing the possibilities and limitations of the Moodle tools
available in the Virtual Campus, the student’s log was implemented over a private small
group forum, in which the members of each group could make entries and attach documents.

The attachments requested for each of the topic areas were designed to favor students’
awareness of the different dimensions involved in processes of regulating collaboration, as
well as to promote individual and group progress in mastering these processes. The following
specifics were considered:


The individual or group nature of the evidence provided.



The moment within the work process of each activity when the evidence should be provided: at the beginning of the process (evidence of individual and group task planning);
during the process (evidence related to work progress and successive versions of the final
product to be turned in); or at the end of the process (evidence related to assessment of the
final product).



The type of evidence, distinguishing between product evidence (partial products or draft
versions of the final product) and process evidence (descriptions, reflections, comments or
evaluations of the individual or group work process itself).



The degree of reflection on the evidence, distinguishing between direct product or process
evidence and “meta-evidence”, that is, comments or assessments on one’s own evidence
or the evidence of classmates, its quality and contribution to the individual or group work
process.

In the first topic area of the course, each group was requested to include at least five
pieces of evidence in their student’s log: two pertaining to the individual and three pertaining
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to the group, in both cases relating to the map activities and to the case study. Table 1 illustrates the evidence requested for this topic area, as expressed to the students.
Table 1. Evidence required for the student’s log
for the first topic area of this course
STUDENTS’ LOG - TOPIC AREA 1
The student’s log has been designed in order for the groups to make entries in the form of significant
evidence of how the individual and the group study the content and complete the activities in Topic
Area 1.
This evidence must be supplied by all group members. Specifically, while this Topic Area is under way,
five types of evidence must be provided, two of which relate to the individual and three to the group.
This evidence must have the following characteristics:


Each student individually contributes two pieces of evidence: one related to developing the
conceptual map and the other related to the case study. At least one of these two items must be
an individual product that precedes group discussion of the activity (online document, published as an attachment to a prefatory message).



The group will contribute three pieces of evidence that must refer to the two activities assigned
in the Topic Area, the conceptual map and the case. At least two of these must be draft versions
of the ultimate product that is turned in (online draft, published as an attachment to a prefatory
message). Group evidence must reflect agreement and work done by all members of the group.

Each piece of evidence, whether from the individual or the group, must be published as a message in the
student’s log, sometimes including an attached file with the requested draft product. Attachments formatted as images (gif, jpg, tif, etc.) are not recommended. It is more practical to insert the image in a text
document and attach the resulting file (doc, pdf, rtf, etc.). It is also recommended that the Subject line of
the message plainly state the content (for example, “group evidence: conceptual map”).

In terms of the dimensions noted above, these instructions placed the emphasis on differentiating individual evidence from group evidence, but they do not address the remaining
dimensions, since they do not explicitly require evidence prepared at the beginning or at the
end of the work process, process-related evidence or “meta-evidence”. In the next two Topic
Areas of the course, the requirements gradually increased in complexity, with explicit requests for different evidence related to these dimensions. In the Second Topic Area, seven
pieces of evidence were required, three individual pieces and four group pieces, and included
requirements for evidence before and after completing the activities (for example, initial
group planning of the work process to be followed by the group), process-related evidence
(for example, a commentary on the group work process for one of the activities) and “metaevidence” (for example, an assessment/reflection, at the end of the process, on the usefulness
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of the plans that were made), including retroactive and proactive aspects. In the Third Topic
Area, the requirements for different types of evidence were practically identical. The increased complexity resulted from requiring one of the group pieces to discuss and evaluate
how the individual contributions of the group members had influenced the group product.

The increasingly complex evidence required between the first topic area and the next
two topic areas was supported by introducing a face-to-face activity at the end of the first topic area, when the small groups evaluated their group work dynamic during this first period.
Toward this end, students individually answered a short questionnaire that helped them become aware of and rate different aspects of that process; then they used their answers to discuss in the small group how they might improve. The agreements they reached then guided
their group work plans for the second topic area. This planning effort was also supported by a
specific guideline. The same activity was repeated at the end of the second topic area.

The global evolution of the evidence required over the three topic areas is visually represented in Figure 1.
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Figure 1. Sequence of evidence required in each topic area in the course

Both the individual and group evidence that the small groups submitted during each
topic area was subjected to teacher review, evaluation and commentary during and at the end
of that particular topic area. The assessments and comments were included in a written report
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that was presented to each group at the end of the topic area, addressing the entirety of the
work done, and these reports were discussed in face-to-face tutorial sessions held for that purpose. Both the reports and the tutorial sessions aimed to encourage students’ awareness of
their collaborative work processes and of each member’s contribution to the work, based on
an analysis of the evidence provided by the groups (number of items, type and quality of the
evidence, time at which it was entered in the student’s log, consistency between individual
and group evidence, etc.). They also promoted awareness of the relationship between these
processes, the products produced and the grade they were given; they stimulated reflection on
these processes; and offered guidance for increasingly autonomous, reflective individual and
group regulation of the group’s work and learning.

Data collection procedure
The experience was assessed by collecting information from the participating students
and teachers. In the students’ case, the information was collected through an individual questionnaire that students filled out at the end of the course. This questionnaire was built on the
Cuestionario de valoración & satisfacción de la asignatura [Subject assessment and satisfaction questionnaire], customarily used in prior experiences. The questionnaire was structured
into three groups of questions: student satisfaction with the student’s log and other support
activities for group work regulation processes; their assessment of how well the organization
of both group and individual work had worked, in each of the topic areas; and their global
assessment of the subject overall. A total of 22 closed, Likert-type items were included, with
five possible response options, and seven complementary open response questions, where up
to three possible responses were allowed in each case. As additional information, students’
final grades for the class were also collected.

As for the teachers, they also prepared a self-report assessment of the experience when
the subject had ended. As with the questionnaires, the self-report was modeled on other selfreports used in prior innovation experiences where the authors participated, and was adapted
to this particular intervention. The self-report was made up of 13 questions: nine Likert-type
items, where teachers were asked to rate different aspects of the experience, and four open
questions, where they were asked to identify the strong and weak points of the experience, its
main contributions, possible elements for improvement, and some final general comments.
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Data analyses
Descriptive statistics were used to analyze the Likert type items on the student questionnaires and the teacher self-reports. For the open questions, inductive content analysis was
first applied to the responses, and response frequencies and percentages were calculated for
the different categories obtained.

Results
Students’ ratings and satisfaction with the student’s log were clearly positive (Figure 2). In overall percentages, 79% of the students considered it “quite” or “very” useful for
improving organization and planning of their individual work, 78% for improving organization and planning of their group work, and also 78% for improving the quality of products
produced for this subject. Additionally, 83% of students affirmed that having to systematically and continuously turn in individual and group evidence had helped them “quite a bit” or
“very much” in regulating and managing their learning process. This positive assessment was
also found for the rest of the activities and instruments designed to support group work regulation processes in this subject (Figure 3). Despite the overall positive rating for the course,
the students considered that, on the whole, they were required to put in very high levels of
time and effort. For example, when asked how many subjects with this same overall workload
and time dedication they would be able to take simultaneously in the same semester, they indicated on average between 2 and 3 subjects -- far below the five or six subjects per semester
that they are typically assigned in the curriculum sequence of their degree program.

Figure 2. Students' assessment of the usefulness
of the student’s log
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Figure 3. Students' assessment of the usefulness of complementary
support activities for regulating group work

In addition to showing their overall satisfaction with the student’s log and the support
activities for group regulation processes, students’ questionnaire responses indicated that their
group work processes had improved over the term (Figures 4, 5 and 6). Specifically, with regard to organization and planning of individual work, only 47% of students rated it “good” or
“very good” in the first topic area of the subject, while this percentage increased to 87% in
topic area 2, and up to 90% in topic area 3. As for organization and planning of small group
work, 40% of students considered it “good” or “very good” in the first topic area, 78% in topic area 2, and 83% in topic area 3. As for articulation of the individual and group activities,
the proportions were 51% in topic area 1, 84% in area 2, and 81% in area 3. The reader will
recall that topic areas 2 and 3 introduced the requirement to produce evidence of planning and
evaluation of group work processes, evidence related to building awareness of individual and
group work process, and “meta-evidence”, and include these in the student’s log. It was also
in areas 2 and 3 when support activities and instruments were introduced for revising and
planning the group’s organization and functioning. The results thus indicate a clear positive
effect of the student’s log and other activities for supporting the students’ group work regulation.
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Figure 4. Students' assessment of the organization and planning of
their individual work in the three topic areas of the course

Figure 5. Students' assessment of the organization and planning of
their group work in the three topic areas of the course
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Figure 6. Students' assessment of the articulation of their individual and group
work in the three topic areas of the course

The above results are furthermore framed within a positive global evaluation of the
course, and with final academic grades that we can also label as positive. No less than 85% of
the students stated that the subject had helped them attain meaningful learning “more” or
“much more” than courses using a more traditional methodology, and 87% of students considered the experience “very satisfactory” or “quite satisfactory” (Figures 7 and 8). Similarly,
80% responded affirmatively to the question of whether they would enroll in another subject
that followed a similar approach.

Figure 7. Students’ assessment of the degree to which the subject helped them attain meaningful
learning, as compared to subjects using a traditional approach
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Figure 8. Students’ overall satisfaction with the experience

In responses to the open questions, students point to the following methodological aspects as those that most helped them to learn: the learning tools made available to them, including the student’s log (80% of students refer to one or more of these tools); task organization and distribution and the submission of evidence (50% of students refer to this aspect);
collaborative work in groups (mentioned by 45% of students); and continuous feedback from
the teacher (mentioned by 32% of students). At the same time, they point to the heavy workload and demands of the course as the main aspect to be improved (62% of students refer to
this when answering this question). With regard to academic outcomes (Table 2), we note the
high percentage of students who passed the subject1 (85%), as well as the percentage of students who received an A or B (over 70%).
Table 2. Students’ final grades for the subject

Grades
A
B
C
Fail
Withdraw
TOTAL

Students
f
50
41
17
4
15
127

%
39.4
32.3
13.4
3.1
11.8
100.0
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The teachers in turn gave positive ratings for achievement of project objectives. The
teachers concurred that students most benefited from this innovation in: increased awareness
of their work processes; acquisition of certain skills for planning, monitoring and assessing
their learning process; and greater involvement in the activities. At the same time, the teachers
also concur in identifying certain weak points and difficulties with the experience. They
pointed to the complexity of the evidence that was required, and the workload that this involved for the students; in some cases this provokes a mechanical approach to such requirements, which fails to take advantage of their potential benefits. Moreover, this was given as
the most important reason when students expressed dissatisfaction with the experience. The
teachers also emphasized their own workload in monitoring and tutoring students, as the experience demanded.

Discussion and Conclusions

Recall that the objective of this innovation experience was to design and develop a set
of helps, organized around a “student’s log”, that would support students’ individual and
group regulation process. In this regard, the results confirm that students find difficulty in
adequate, spontaneous regulation of their own collaborative processes, without specific aids.
This is demonstrated by the fact that less than half of the students gave positive ratings to
their individual and small-group work processes during the first topic area of the course. Our
study thus confirms results obtained in several previous studies in the area of CSCL, which
report the complexity and difficulty that students encounter when coordinating and regulating
their group work (Engel & Onrubia, 2010; Manlove, Lazonder & de Jong, 2009; Mauri,
Colomina, Clarà & Ginesta, 2011; Meier, Spada & Rummel, 2007; Schoor & Bannert, 2012).
This is also consistent with the multidimensional nature of regulation processes that we find
described in recent studies in this sphere. These processes include both cognitive aspects and
social/affective, or motivational, aspects. Processes of self-regulation, other-regulation and
shared regulation are combined in complex fashion (Chan, 2012; Järvelä & Hadwin, 2013;
Saab, 2012; Schoor & Bannert, 2012).

1

Translator’s note: One source states that, on average, university students in Spain pass 64% of the subjects in
which they are enrolled. http://www.abc.es/20120420/sociedad/abci-precio-creditos-universidad201204192110.html
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In the face of these difficulties, this intervention obtains positive results in terms of
student and teacher satisfaction, as well as students’ perceived improvement in their processes
of individual and group organization and functioning. The improvement that students showed
in their individual and group regulation processes in the second topic area, being further consolidated in the third area, seems to be especially significant. These results confirm the need
to support and guide students’ action in order to help them develop optimal interaction when
collaboratively constructing knowledge in CSCL environments. These recommendations call
for the teacher to fulfill a two-fold function. On one hand, the teacher acts as designer of instructional approaches that explicitly outline and structure the students’ collaborative processes, for example, elaborating CSCL scripts (Carmien, Kollar, Fischer & Fischer, 2007;
Dillenbourg & Hong, 2008; Kirschner, Sweller & Clark, 2006). On the other hand, the teacher
must carefully monitor the collaborative processes undertaken by the groups. This monitoring
is oriented toward regulating and scaffolding the interaction between students, in order to lead
them toward effective learning and collaboration, offering them assistance with learning the
content and with managing their collaboration. In addition, the teacher must adapt his/her premade design to new information that is being obtained (Fischer & Dillenbourg, 2006; Mauri,
Colomina, Clarà & Ginesta, 2011; Onrubia & Engel, 2012).

In the framework of these positive results, the main limitation of the intervention, as
seen in our results, is the large volume of work involved in the student’s log, both for the students and for the teachers. This is noted in the students’ open answers on their assessment
questionnaire, and in the teachers’ self-reports. In this respect, and leaving aside other considerations, we recognize that our attempt to teach the competencies of regulating individual and
group learning at the same time as the subject-specific tasks may sometimes have led to cognitive overload (Kirschner, 2002). This cognitive overload is reflected in that, in some cases,
certain students prepared their evidence in a superficial way, without getting involved in
building awareness or reflecting on the collaboration in the way we had intended. This, together with the teachers’ estimation that monitoring and tutoring the groups involved a sizable
effort, points to the need to introduce certain modifications in the experience in order to lessen
the complexity and volume of evidence required.

The results also allow us to offer orientations for future perspectives and priority avenues for improving the intervention put forward here. The first of these has to do with fine
tuning the workload and demands on the students throughout the process, without letting this
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reduce the effectiveness of the intervention. To improve the experience in this aspect seems
critical for ensuring that the benefits of the innovation may be extended and maintained in a
sustainable fashion. Two additional lines for future work refer to giving balanced attention to
both cognitive and motivational-affective components involved in regulation of collaborative
work, as well as making the helps more flexible so that they are more adaptable to groups and
students with experience and skills in team work. All of this aims to offer increasingly welltuned support for improving students’ competencies in regulating their work and learning in
CSCL environments.
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