
education 
sciences

Article

Analyzing Socially Shared Regulation of Learning during
Cooperative Learning and the Role of Equal Contribution:
A Grounded Theory Approach

Loes Hogenkamp *, Alieke M. van Dijk and Tessa H. S. Eysink

����������
�������

Citation: Hogenkamp, L.; van Dijk,

A.M.; Eysink, T.H.S. Analyzing

Socially Shared Regulation of

Learning during Cooperative

Learning and the Role of Equal

Contribution: A Grounded Theory

Approach. Educ. Sci. 2021, 11, 512.

https://doi.org/10.3390/

educsci11090512

Academic Editor: Robyn M. Gillies

Received: 21 July 2021

Accepted: 31 August 2021

Published: 6 September 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Department of Instructional Technology (IST), University of Twente, 7522 NB Enschede, The Netherlands;
a.m.vandijk@utwente.nl (A.M.v.D.); t.h.s.eysink@utwente.nl (T.H.S.E.)
* Correspondence: l.hogenkamp@utwente.nl

Abstract: Although cooperative learning is an effective instructional method, it cannot be taken for
granted that students will gain new knowledge when engaging in a cooperative activity. Even if
cooperative learning is effectively designed, problems might arise regarding cognitive, behavioral
and motivational aspects of learning. For students to gain knowledge, cognition, metacognition,
behavior and motivation should be collectively regulated by the group, which is called the socially
shared regulation of learning (SSRL). However, up until now, there has been no consensus about how
SSRL is manifested during cooperative learning. This study investigated how SSRL is manifested
during cooperative learning by means of a grounded theory approach. This was done to identify
what is necessary for effective SSRL and what its consequences are. A theoretical model was built
based on the data in order to portray these prerequisites and consequences of SSRL. This study also
investigated whether equal participation fostered SSRL. In this study, participants were students
from the fourth, fifth and sixth grades of elementary school, working together in groups of four
(n = 104). The data indicated that SSRL is a rare process, the absence of which caused less structured
collaboration in groups who were not prompted to participate equally.

Keywords: cooperative learning; socially shared regulation of learning; equal participation; grounded
theory; elementary school

1. Introduction

Cooperative learning is an instructional method that is widely advocated in primary
education [1]. In cooperative learning, students work together in small, most often hetero-
geneous, groups in which they help each other to complete a group task in order to achieve
a shared goal [2,3]. When students engage in effective cooperative learning, their academic
outcomes will be positively affected [4], and they will even outperform students who learn
individually [5].

Yet, even if cooperative learning is carefully designed [6], problems can arise at the
cognitive, motivational and socioemotional levels [7]. Challenges at the cognitive level
might arise when students experience problems in understanding each other’s reasoning.
Problems at the motivational level can arise when students have different learning goals
and expectations [8]. Problems at the socioemotional level will occur when groups engage
in dysfunctional communication, which decreases the likelihood of on-task behavior and
diminishes task focus [9]. Subsequently, common group goals might not be reached [10].
As the extent to which students establish new knowledge depends on the quality of the
aforementioned interactions [11], students should collectively regulate and adapt cognition,
metacognition, behavior and motivation, which is called the socially shared regulation
of learning (SSRL) [12]. This will guide the team towards better decision making and
adaptation of the cooperative processes, progress, and products, which enhances learn-
ing [13]. However, research has shown that learners are often unsuccessful in regulating
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their collective learning process [14]. In comparison to individual self-regulation, already
considered a difficult process for many students [15], engaging in SSRL calls for additional
coordination and communication, which might burden working memory [16]. This is
challenging, as each student is an individual self-regulating human being with personal
learning goals, metacognitive strategies and emotions [8]. In fact, the few students who are
capable of applying regulation strategies in a group work situation mostly only regulate
their own work without aiming to influence the group [17]. As SSRL seems to be an
essential skill for effective cooperative learning [18] and as students often fail to engage in
SSRL [17], researchers have agreed that SSRL should be supported [10]. However, thus far,
researchers have not yet found a clear-cut way to identify SSRL as a whole [12]. As not all
aspects of SSRL have been sufficiently investigated, and it is unclear what aspects need
(what kinds of) support, how important each of these skills are for effective cooperative
learning and what conditions are necessary for particular SSRL skills to occur. Regarding
these conditions, some studies have suggested that equal participation might lead to higher
levels of regulation in the group [19] However, thus far the effects of equal participation on
SSRL during cooperative learning have not yet been investigated in depth.

The aim of this study is, first, to create an all-encompassing theoretical framework for
SSRL that identifies the prerequisites for, consequences of and relationships between SSRL
(sub-)processes in both the social and task domains. These prerequisites and consequences
will, in the end, underline the conditions that are necessary for SSRL skills to occur and how
important the occurrence of these skills actually is. As engaging in SSRL puts a burden on
working memory [16], it is necessary first to identify whether it is desirable for students to
perform these skills so that it can be determined whether these skills should be supported.
As well as determining how SSRL is manifested, the current study will investigate the effect
on SSRL of supporting equal participation. As SSRL involves processes that concern the
group as a whole [18], it is important to determine whether supporting the participation of
all group members is necessary to evoke SSRL.

1.1. Socially Shared Regulation of Learning (SSRL)

When students carry out cooperative learning, just engaging in task-related activities
is not enough for successful collaboration; the regulation of task-related activities is also
necessary [20]. In studies about individual self-regulation, researchers have mostly dis-
tinguished between three phases of metacognitive self-regulation: planning, monitoring
and evaluating, e.g., [21–24]. The learner should enact these phases before, during and
after the task [25]. In the planning phase, students select appropriate strategies, set up
learning goals, become oriented to the problem [26] and activate prior knowledge [27].
Next, in the monitoring phase, learners continually analyze information on their learning
process and assess their progress [28]. Additionally, they assess comprehension and overall
performance and make adaptations if necessary. In the evaluation phase, learners assess
their learning outcome and the learning process [29]. With regard to the learning outcome,
this typically involves appraising their learning gains [29], learning outcomes and learning
goals [26]. For the learning process, generally, the quality of the planning and collaboration
are evaluated. Students who have a higher level of self-regulation skills are (1) more skilled
than novices in monitoring problem solving, (2) better in estimating the difficulty of tasks,
(3) more aware of mistakes they make in their work and (4) better time estimators [30]. All
in all, self-regulation seems to be an important facilitator of academic achievement.

However, apart from just performing regulatory strategies individually, regulatory
strategies should be shared with group members in order to achieve the shared group
goal, which is identified as SSRL [18]. What is essential in SSRL theory and different
from theories focused on individual self-regulated learning is that it focuses not only
on cognition and metacognition, but also on the reciprocal roles of motivation, behavior
and emotion within the group [31], which are considered to be the more social aspects of
learning. Whereas the previously described processes mainly concern students’ skills to
regulate learning processes, learning outcomes and task engagement, and are therefore
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predominantly task focused [32], the regulation of social aspects is also required [26].
Social interactions between peers during cooperative learning such as giving each other
compliments can increase the involvement and participation of group members [33]. What
is more, social interactions can increase performance and learning satisfaction [34]. Yet,
social activities can also be dysfunctional, which decreases on-task behavior and diminishes
task focus [9]. Therefore, the regulation of the social aspects is crucial. As a result, groups
will create or maintain a positive group atmosphere [35], which will thereby increase
group members’ motivation to complete the task [36]. Although research by Panadero
and Järvelä [12] mentioned that the regulation of these social aspects should be shared
among group members, research on regulation in collaborative learning has predominantly
focused on the regulation of task-related activities [20].

Thus, SSRL involves the regulation of the shared activity, which concerns collectively
or interdependently shared regulatory processes, knowledge and beliefs in order to achieve
a shared goal [18]. When groups engage in SSRL, they generally perceive the task as
less difficult [37] and obtain better learning outcomes than when they do not engage in
SSRL or when there are lower levels of shared regulation [38]. However, research by
Järvelä et al. [10] indicated that SSRL is an implicit process. That is, group members are
mostly unaware of each other’s goals, strategies and knowledge. Additionally, regulating
the collaborative process calls for additional coordination and communication, which
can overload working memory [16]. As students need support in their self-regulation
process [14], it is useful to investigate the differences between students when they engage
in SSRL and to adjust support to their needs. However, in order to do this, one should know
how SSRL is manifested. Yet, research on how students share regulatory processes is scarce.
A review by Panadero and Järvelä [12] pointed this out as well and named some features of
SSRL that have not yet been sufficiently investigated. First, even though research aims to
create encouraging methodological opportunities to measure SSRL, researchers have not yet
found a clear-cut way to identify SSRL. This can be attributed to the fact that SSRL research
has predominantly measured self-regulation in an individual context or in the context of
collaborative and social activities. Second, a variety of studies have measured regulation
on a general level and did not take account of the diversity of regulatory processes such
as setting up goals and selecting learning strategies [18]. What is more, although SSRL
concerns the regulation of both task-related and social activities, researchers often do not
focus on the complete picture [39]. Therefore, an analysis of the complete construct of SSRL
is called for [13]. The study by Hadwin et al. [13] indicated that, when creating a model of
SSRL, the researcher should also take into consideration the interplay of the task-related
and social activities. Therefore, one should not just focus on domain-related interactions,
as shared task-regulation can be a consequence of social interactions. For example, if a
student has task anxiety, students in a group can collectively make sure that everyone gets
the chance to share their ideas.

Research by Panadero and Järvelä [12] added that it is important to take into con-
sideration the difference between co-regulation and SSRL. Research sometimes uses the
term co-regulation when in fact SSRL is described. Co-regulation is considered to be a
process in which group members regulate each other’s learning, instead of sharing the
regulatory process, which is what happens in SSRL. Panadero and Järvelä [12] stated that
in future research, in which new categories for SSRL will be defined, it is important to take
into consideration the difference between co-regulation and SSRL in order to develop an
adequate view of what SSRL entails.

1.2. Equal Participation

To increase the likelihood of learning during cooperative learning, all students need to
actively share their knowledge [40]. This can be achieved by ensuring equal participation
of group members [41]. Equal participation might also be important for effective SSRL,
because the extent to which groups collaborate may influence their construction of social
regulation processes, as they have to co-construct shared understanding and work towards
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a shared goal [11] Alongside of that, when (some) students decide not to collaborate, these
processes might not become shared processes. Research by Panadero and Järvela [12] adds
that an important requirement for the occurrence of SSRL is to have more than just one
expert learner in the group [12]. If just one student is perceived as the expert in the group,
the other students will blindly follow the expert’s advice and regulatory strategies will
not be shared among group members. Therefore, symmetrical cooperation in which group
members are dependent on each other’s information (i.e., positive interdependence) and
each individual has to bring information to the group process in order to achieve a shared
outcome (i.e., individual accountability) might support SSRL during cooperative learning.

2. Materials and Methods
2.1. Participants

A sample of 136 elementary school children in the fourth (9–10 years), fifth (10–11 years)
and sixth grades (11 to 12 years) was recruited from 6 different elementary schools based
in a medium-sized city in the Netherlands (60 males, 76 females; Mage = 10.95 years, SD
= 0.86, range from 8 years and 9 months to 12 years and 8 months). Based on the CITO’s
monitoring system, these children were categorized as low-ability, average-ability or high-
ability learners [42]. Subsequently, students were assigned to heterogeneous groups of four
students, which consisted of one high-ability student, two average-ability students and
one low-ability student. Within these ability levels, children were randomly assigned to
a group. These groups were then randomly assigned to the supported or unsupported
condition. It turned out that not all video-recorded data were useable for analysis, as some
videos were inaudible. This led to a final sample of 104 students (i.e., 26 groups) for this
study (49 males, 55 females; Mage = 10.89, SD = 0.84, range from 8 to 12 years).

Before the start of the study, the children’s parents were informed about the aim of
this study and gave active consent for their child to participate and for the usage of the
data for future research purposes.

2.2. Worksheet

To structure information sharing by the group members in the heterogeneous design
groups and to support equal participation, a worksheet was given to the students in the
supported groups (see Appendix A) [43]. The worksheet consisted of four steps that were
based on social interdependence theory [44], which holds that the accomplishment of goals
is influenced by the acts of others.

In the first step, each student contributed to information sharing about the topics
studied in the homogeneous expert groups. The aim of this step was to create a feeling of
responsibility for the whole group’s performance (i.e., individual accountability). For this
to happen, students should feel the need to participate in the group work [44]. As a result,
the opportunity to engage in social loafing and free-riding should be reduced and equal
participation by each student should be enhanced [45]. Creating individual accountability
was done by giving a hint stating that children should recall each other’s information in
the upcoming step.

In the second step, students had to identify two important concepts for each topic
they were informed about by their group members. The aim of the second step was to
make children aware of the assets provided by working together and that they are able to
learn from each other (i.e., positive interdependence), which encompasses group members
realizing that their success depends on the success of the other group members [44]. For
this to happen, each child should have the opportunity to participate in the group work.
If this occurs, helping each other, offering social support and information sharing will be
enhanced [46].

In the third step, group members were stimulated to create a list of eight concepts that
should be considered for inclusion in their moon house design.

In the fourth step, the cooperative process was evaluated. The aim of this step was to
determine whether everyone agreed with what was written down on the worksheet and
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whether each topic had been adequately treated (i.e., group processing). This was done by
making the students sign the worksheet, which indicated that they agreed on the design
decisions that were made [44]. By engaging in group processing, groups can improve their
learning for forthcoming learning situations.

Whereas most aspects of social interdependence theory were paired with one of the
steps of the worksheet, face-to-face promotive interaction was encouraged throughout the
whole worksheet. This encouragement was present as clear references in the worksheet
representing the different topics by the use of different colors and symbols. The aim
of doing this was to make children mindful about the topics that were to be discussed.
Students could consult their group members who were representatives of a topic to be
discussed. The fifth element of social interdependence theory, interpersonal and social
skills, was not considered.

The study by van Dijk, Eysink and de Jong (2021) [43], in which the effectiveness
of the worksheet was investigated, found that the students in the supported condition
engaged in more equal participation in the domain-related discourse, gave more domain-
related theoretical explanations, and spent more time on coordinating their cooperation
than students in the unsupported condition.

2.3. Procedure

Elementary school students worked in small heterogeneous groups by means of the
jigsaw method [47]. With the jigsaw method, students first worked together in homoge-
neous expert groups in which they gathered knowledge about one specific topic. In that
study, students learned about the topics of Light and Heat, Oxygen, Water and Nutrition.
Subsequently, students moved to a heterogeneous design group, which included one
student per topic. Students’ work in their design groups was video-recorded, and those
recordings supplied the data for the current study. In those groups, students discussed
what they had all learned in their expert groups, with the aim of designing a house on the
moon that could be inhabited by a family of four. Students in the supported condition were
aided by a worksheet which aimed to stimulate equal participation in the group by means
of social interdependence theory [44]. The unsupported condition did not have access to
the worksheet.

2.4. Data Analysis

As the aim of the study is to actively develop theory about how SSRL during co-
operative learning should be identified, a grounded theory approach was adopted: the
constructivist approach of Charmaz [48]. Following Charmaz, we go through six phases
while working with the data: (1) initial coding, (2) focused coding, (3) memo writing,
(4) theoretical sampling (5) theoretical coding and, finally, (6) production of substantive
theory by means of a theoretical model. It is important to mention that these phases are
not followed synchronously but are considered iterative processes.

For the initial coding and focused coding phases, video recordings of the groups in
the supported condition were coded using ELAN software [49]. During a former analysis
of the data, which has been published in [43], the data had already been subdivided into
segments in ELAN. Each segment represented a speaking turn of a specific student and
started when a student started to speak and stopped when another student started to
speak, when the student was interrupted or when a silence of more than two seconds
occurred. Those segments were also used for the current data-analysis but were split up
in multiple segments when two different patterns of SSRL were shown during a given
segment. Use of segments is suitable for data that entail fundamental empirical problems
(i.e., the measurement of SSRL), as this process allows the researcher to remain open to the
data and to observe small nuances [48].

In total, 7066 segments were coded, which included the video data for 14 groups
whose cooperative dialogue was supported and 11 groups whose cooperative dialogue
was not supported. In order to determine interrater reliability, a second coder coded
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8.1% (N = 572) of the segments using the codes found during the focused coding phase
(Section 3.2). The interrater reliability (i.e., Cohen’s kappa) was considered to be acceptable
(κ = 0.73). For the analyses, all segments that were not relevant (i.e., interruptions by the
teacher, researcher, or other groups, silences and talk before the start of the assignment) or
non-codable were left out, which left 6064 segments for the analysis.

3. Results
3.1. Initial Coding

The first phase, the initial coding process, entailed thoroughly studying the data and
assigning codes to segments using open coding [48]. Sensitizing concepts, which are general
concepts that provide suggestions about what directions to pay attention to, were created
by filtering concepts related to self-regulation and SSRL from the literature. Based on the
work of Hadwin et al. [13], SSRL encompasses the categories of metacognition, cognition,
behavior and motivation and were therefore selected as sensitizing concepts. In addition,
for the category of metacognition, the sensitizing concepts of planning, monitoring and
evaluating were used to guide the researcher in developing the first codes regarding
metacognition, e.g., [21]. For the categories of cognition, behavior and motivation, no
lower-level sensitizing concepts were used. With these sensitizing concepts, the first five
videos of the supported condition were analyzed. After analyzing the five videos, data
saturation occurred and the second phase started.

Table 1 provides the codes that were found during the initial coding phase, and
examples are provided of students who initiated a particular SSRL activity. The examples
in the table were translated from Dutch.

Table 1. Initial coding scheme including code descriptions and examples.

Code Description Example

Goal setting Setting up or discussing goals for the task “We need to write down what is important.”

Learning strategies Setting up or discussing learning strategies for
the task

“Maybe it is useful if we already write down
things for our moon house.”

Task perceptions Discussing the difficulty of or attitude towards
the task

“This is difficult, so we should take that into
consideration.”

Time management Discussing how much time is left “We have 35 min left.”

Planning collaboration Arranging task division and assigning tasks to
group members “Who wants to start?”

Planning task Arranging which action needs to be performed
at a certain point of time “Now we need to sign the paper.”

Monitoring task progress Checking progress on the task “We are at step 3 now.”

Monitoring performance Assessing how well the group is doing “We are collaborating very well!”

Monitoring
comprehension Checking comprehension of group members “How long does day and night take at the moon?

Do you know that?”

Evaluating task outcome Evaluating the outcome of the task “Do you agree with what is written down on the
worksheet?”

Praising Making positive statements about someone’s
ideas “That is a very good idea.”

Inclusion Encouraging involvement of group members by
asking for ideas and involving them in the task “What ideas do you have?”

Disrespect Making negative comments about group
members or bullying or annoying them “You are so stupid.”
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Table 1. Cont.

Code Description Example

Exclusion
Discouraging involvement of group members by
criticizing work, ignoring ideas or not assigning

tasks to a specific person
“I don’t care about your ideas.”

Stimulating task focus Stimulating group members to work on the task
when group members disengage from the task “Guys, we need to continue with the task.”

Verifying Asking group members if someone’s provided
information is correct “A tree makes oxygen, right?”

Asking for clarification Asking for clarification “Can you explain that a little bit more in depth?”

Consensus building Agreeing with information provided by group
members “That is correct.”

On-task
On-task talk that does not involve forms of
regulation, but rather concerns information

sharing

“I learned that we need oxygen, otherwise you
can suffocate.”

Off-task Talk that does not involve regulatory strategies
and is not related to the task “The microphone will record everything we say.”

The data used for the initial coding phase consisted of the supported cooperative
process of five groups of four students. In total, this sample provided 2258 segments that
were coded with ELAN software [49]. After coding five videos, data saturation occurred
and the initial coding phase was terminated.

3.2. Focused Coding

During the second phase, the focused coding phase, the researcher filtered out the
codes that make the most analytical sense and uses these to code the rest of the data [48].
These are the codes that are the most significant and the most frequently occurring. The
goal of the focused coding phase is to determine the adequacy of these codes by coding
more data. Codes that were initially added to Table 1 were excluded from the analysis
when they were only observed as co-regulation (i.e., code exclusion) and when the codes
were considered as transactivity rather than SSRL (i.e., consensus building and asking for
clarification). Codes that were considered similar to other codes were also removed (i.e.,
time management, which was similar to planning task). In this way, crucial concepts that
define SSRL and can subsequently be used in order to measure this construct could be
identified. As the phases of the grounded theory approach are iterative processes, new
sensitizing concepts were added to the list throughout the whole study in order to create
a more complete picture of what SSRL entailed during cooperative learning. The coding
scheme that was developed in the focused coding phase can be found in Table 2.

Table 2. Focused coding scheme including code descriptions and examples.

Code Description Example

Goal setting Setting up or discussing goals for the task “What is the goal of ‘together’?”

Learning strategies Setting up or discussing learning
strategies for the task

“Maybe it is useful if we already write
down things for our moon house.”

Task perceptions Discussing the difficulty of or attitude
towards the task

“This is difficult, so we should take that
into consideration.”

Coordinating collaboration Arranging task division “Who wants to start?”

Planning task
Arranging what action, not specifically

assigned to a specific person, needs to be
performed at a certain point of time

“Now, we need to sign the paper”

Monitoring task progress Checking progress on the task “We are at the third step now.”
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Table 2. Cont.

Code Description Example

Monitoring task performance Monitoring how well the group is doing
regarding the task

“We already found good aspects for our
moon house.”

Monitoring group performance Monitoring how well the group is doing
regarding collaborative aspects “We are collaborating very well!”

Monitoring comprehension Checking whether the group understands
task-related comments or information “Do you understand what I am saying?”

Evaluating task outcome Evaluating the outcome of the task “Do you agree with what is written down
on the worksheet?”

Praising Making positive statements about
someone’s ideas “That is a good idea.”

Inclusion
Encouraging involvement of group
members by asking for ideas and

involving them in the task
“We also need to listen to Evy.”

Disrespect Making negative comments about group
members or bullying or annoying them “You are so stupid.”

Stimulating task focus
Stimulating group members to work on

the task when group members disengage
from the task

“Guys, we need to continue with the
task.”

Correcting behavior Controlling the behavior of group
members “Stop doing that!”

Verifying Asking group members if provided
information is correct “So, is this what we want to do?”

Initially, the data for the supported cooperative processes of 14 groups of four students
were coded with the codes determined in the focused coding phase, which consisted of
5126 segments. During the theoretical sampling phase, it became clear that data for groups
whose cooperative process was not supported would be useful as well. Therefore, the data
for the unsupported groups, which consisted of 1940 segments, were also coded.

3.3. Memo Writing

In parallel with the initial and focused coding phases, the third phase, memo writing,
represented the thoughts and annotations of the observations done by the researcher [48].
For each video, a memo was written in order to discover possible codes that could represent
SSRL. In this way, categories were elaborated upon, relationships between categories were
identified and gaps could be diagnosed. Possible connections with the theoretical model
were also suggested.

3.4. Theoretical Sampling and Theoretical Coding

During phase four, the theoretical sampling phase, two processes were carried out.
First, another sample of videos, namely, videos from the unsupported groups, was used to
find possible additional codes and to substantiate the categories [48]. For the initial and
open coding phases, only data from the supported condition were analyzed. However,
it was believed that students might behave differently when they receive cooperative
support versus when they do not. Support for equal participation in the group might lead
to showing SSRL more often than when no support was given for equal participation [19].
Giving some sort of collaborative support that increases group awareness diminishes
unproductive transactional activities and thereby students’ cognitive load [50]. Perhaps,
students in the supported condition might therefore have more space left in working
memory to engage in the transactive processes that involve SSRL. Therefore, data from
the groups engaging in cooperative learning while their cooperative dialogue was not
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supported were analyzed as well. This involved data from 11 groups who engaged in
cooperative learning without receiving support from the worksheet. In these groups, the
children were given freedom as to how they wanted to discuss what they had learned and
what they wanted to include in their moon house. When the additional sample had been
selected, those data were used for the focused coding phase as well. Together, a complete
list of concepts could be formulated (see Table 2).

Second, the data were used to substantiate the conceptual categories and to create
subcategories [48]. After that, the properties of the category should be defined in order to
create a clear definition of the category. Finally, the codes are sorted among the categories
and subcategories can be created. This is done by searching for similarities between the
codes and categories. In the case of the current study, it was investigated whether the
categories that were provided in the definition of SSRL (i.e., metacognition, cognition, be-
havior and motivation) by Hadwin et al. [13] could fit the codes that were identified during
the initial and focused coding phases. Therefore, each of these categories was described,
and it was determined whether the codes that were found fit these descriptions. When
similarities were found between the descriptions of codes, subcategories were created.

Every code suited one of the four categories Hadwin et al. [13] used to describe SSRL.
Data analysis showed that some codes were related to the organization of the task, whilst
other codes related to the organization of group processes. Therefore, the distinction
was made between regulating task-related activities and social activities. In a similar
matter, in research by [39], they also divided codes based on whether they belonged to
task regulation or regulation of group processes. Within these two groups, subcategories
could be created when processes were believed to have overlap or occurred together. In
Table 3, the categories and subcategories are given. On top of that, codes belonging to
these subcategories could be divided into even more concrete categories, while considering
whether these codes belonged to task or group regulation.

Table 3. The four categories of SSRL, their subcategories and their codes.

Category 1 Task Regulation Group Regulation

Metacognition

Task planning
Goal setting
Task planning
Task monitoring
Monitoring task progress
Monitoring task performance
Monitoring comprehension
Task perceptions
Task evaluation
Evaluating task outcome

Group planning
Coordinating collaboration
Group monitoring
Monitoring group
performance

Cognition
Task cognition
Verifying
Learning strategies

Behavior

Positive social interactions
Inclusion
Negative social interactions
Disrespect
Correcting behavior

Motivation
Task motivation
Stimulating task focus
Praising

1The codes and subcategories were built upon categories mentioned in the work of Hadwin et al. [13].

The theoretical sampling phase is followed by the theoretical coding phase, in which
the codes and categories are related to each other can be determined [48] and to what
extent they occurred. This is what is done in the theoretical coding phase, being the fifth



Educ. Sci. 2021, 11, 512 10 of 26

phase of the research method. In order to determine relationships between categories,
Charmaz [48] made use of analytic categories. As this study aims to explore how SSRL
is manifested, how these behaviors relate to each other and under what circumstances
they are performed, the analytic categories of conditions and consequences were used.
For conditions, how codes were presented under several conditions and what processes
were necessary for certain categories to occur was described. When a difference in the
manifestation of a certain category between the unsupported and supported condition
was observed, this was described. For consequences, what typically happened after a
certain pattern of behavior was displayed was described. The importance of categories was
also underlined by describing what happened when a certain category was not present
in the group’s performance. Additionally, it was determined to what extent the SSRL and
co-regulation codes (Tables 4 and 5 respectively) and the SSRL subcategories (Table 6)
occurred. Finally, it was determined how often the SSRL codes and subcategories were
observed in relation to the other codes and categories (Tables 7 and 8, respectively) in the
supported and unsupported conditions. In the sections below, the results of the theoretical
sampling and theoretical coding will be discussed.

Table 4. Mean scores, percentages, standard deviations and minimum and maximum scores for SSRL.

Category
Subcategory Code

Groups
Performing

Behavior (%)

Relative
Frequency
(% of All
Codes)

Mgroup SD Min Max

Metacognition
Planning Goal setting 42.3 0.43 0.96 1.64 0 7

Task planning 57.7 0.66 1.77 2.18 0 7
Coordinating
collaboration 53.8 1.02 2.27 5.24 0 27

Total planning 61.5 2.11 3.69 6.98 0 35

Monitoring Monitoring task
progress 65.4 1.20 2.38 2.86 0 9

Monitoring task
performance 30.7 0.15 0.35 0.56 0 2

Monitoring
comprehension 15.4 0.13 0.31 0.88 0 4

Monitoring task
perceptions 11.5 0.2 0.46 1.5 0 7

Monitoring group
performance 3.8 0.02 0.04 0.20 0 1

Total monitoring 69.2 1.7 3.46 4.04 0 14
Evaluating Evaluating task outcome 3.8 0.07 0.15 0.78 0 4

Total evaluation 3.8 0.07 0.15 0.78 0 4
Total metacognition 88.5 3.88 7.31 10.00 0 49

Cognition 0
Learning strategies 42.3 0.43 1 1.44 0 4

Verifying 42.3 0.41 0.85 1.64 0 8
Total cognition 53.8 0.84 1.85 2.60 0 10

Behavior
Inclusion 15.4 0.01 0.23 0.59 0 2

Disrespect 11.5 0.07 0.15 0.46 0 2
Correcting behavior 11.5 0.05 0.12 0.33 0 1

Total positive social
interactions 15.4 0.01 0.23 0.59 0 2

Total negative social
interactions 15.4 0.12 0.27 0.67 0 2

Total behavior 26.9 0.13 0.5 0.91 0 3
Motivation

Stimulating task focus 26.9 0.18 0.42 0.81 0 3
Praising 3.8 0.03 0.01 0.39 0 2

Total motivation 30.8 0.21 0.5 0.86 0 3
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Table 5. Mean scores, percentages, standard deviations and minimum and maximum scores for co-regulation.

Category
Subcategory Code Mgroup SD

Groups
Performing

Behavior (%)

Relative
Frequency
(% of Total

Codes)

Min Max

Metacognition
Planning Goal setting 0.58 1.03 34.6 0.25 0 4

Task planning 0.96 1.43 38.5 0.48 0 4
Coordinating
collaboration 8.23 6.26 96.2 3.46 0 27

Total planning 9.77 6.94 100 4.19 1 29

Monitoring Monitoring task
progress 2.5 2.35 84.6 1.1 0 11

Monitoring task
performance 0.92 1.52 46.2 0.38 0 6

Monitoring
comprehension 0.65 0.89 42.3 0.28 0 3

Monitoring task
perceptions 0.27 0.60 19.2 0.12 0 2

Monitoring group
performance 0 0 0 0 0 0

Total monitoring 4.35 3.99 84.6 1.88 0 16
Evaluating Evaluating task outcome 0.04 0.2 3.8 0.02 0 1

Total evaluation 0.04 0.2 3.8 0.02 0 1
Total metacognition 14.15 10.08 100 6.09 1 43

Cognition
Learning strategies 1.27 1.59 53.8 0.58 0 5

Verifying 2.27 2.32 69.2 1.01 0 8
Total cognition 3.54 2.66 76.9 1.59 0 8

Behavior
Inclusion 1.58 1.88 65.4 0.78 0 8

Disrespect 3.85 5.71 61.5 1.58 0 23
Correcting behavior 3.46 3.31 73.1 1.5 0 10

Total positive social
interactions 1.58 1.88 65.4 0.78 0 8

Total negative social
interactions 8.34 7.18 92.3 3.08 0 28

Total behavior 9.92 8.10 92.3 3.86 0 30
Motivation

Stimulating task focus 2.38 3.72 61.5 1.04 0 17
Praising 0.88 1.53 38..5 0.36 0 6

Total motivation 3.88 4.90 80.8 0 23
On task 55.29
Off task 25.94

Note: The percentage of groups engaging in each behavior is out of the total number of groups (N = 26). The relative frequency is computed
as the percentage of the total number of codes (N = 6064).

Table 6. Mean scores, percentages, standard deviations and minimum and maximum scores for SSRL per subcategory.

Category Mgroup SD Groups Engaging in
This Behavior (%)

Relative
Frequency

(% of Total Codes)
Min Max

Task planning 2.73 3.00 69.2 1.17 0 11
Group planning 2.38 5.29 57.7 1.03 0 27
Task monitoring 3.5 4.02 65.4 1.51 0 14

Group monitoring 0.04 0.20 3.8 0.02 0 1
Task evaluation 0.15 0.78 3.8 0.07 0 4
Problem solving

strategies 1 1.44 42.3 0.43 0 4

Verifying 0.88 1.66 42.3 0.38 0 8
Positive social

interactions 0.23 0.59 15.4 0.09 0 2
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Table 6. Cont.

Category Mgroup SD Groups Engaging in
This Behavior (%)

Relative
Frequency

(% of Total Codes)
Min Max

Negative social
interactions 0.27 0.67 15.4 0.12 0 2

Task motivation 0.5 0.86 30.8 0.22 0 2

Note: The percentage of groups engaging in each behavior is out of the total number of groups (N = 26). The relative frequency is computed
as the percentage of the total number of codes (N = 6064).

Table 7. Mean proportional contributions (%) to SSRL per code compared to the other codes.

Supported Unsupported Total

M SD M SD M SD

Goal setting 0.45 0.72 1.71 3.16 1.04 2.25
Planning task 1.11 0.83 1.07 2.99 1.09 2.07

Coordinating cooperation 1.48 2.60 1.50 2.31 1.49 2.42
Monitoring task progress 1.56 1.09 0.85 1.26 1.24 1.20

Monitoring task
performance 0.19 0.25 0.43 1.00 0.30 0.69

Monitoring
comprehension 0.21 0.44 0 0 0.11 0.33

Task perceptions 0.27 0.75 0.43 1.49 0.34 1.12
Monitoring group

performance 0 0 0.21 0.74 0.10 0.50

Evaluating task outcome 0.11 0.40 0 0 0.06 0.30
Learning strategies 0.65 0.62 0.43 1.00 0.55 0.80

Verifying 0.54 0.78 0.43 1.00 0.49 0.87
Inclusion 0.11 0.23 0.43 1.48 0.26 1.01

Disrespect 0.08 0.22 0.21 0.73 0.14 0.52
Correcting behavior 0.05 0.14 0.21 0.74 0.13 0.51

Stimulating task focus 0.03 * 0.37 0 * 0 0.16 0.30
Praising 0 0 0.43 1.48 0.20 1.00

* = The mean difference is significant at the 0.05 level.

Table 8. Mean proportional contributions (%) to SSRL per subcategory compared to the other subcategories.

Supported Unsupported Total

M SD M SD M SD

Task planning 1.56 1.16 2.78 4.95 2.12 3.44
Group planning 1.48 2.60 1.50 2.31 1.49 2.42
Task monitoring 2.24 1.51 1.71 3.15 1.99 2.37

Group monitoring 0 0 0.21 0.74 0.10 0.50
Task evaluation 0.11 0.40 0 0 0.06 0.30

Problem solving strategies 0.65 0.62 0.43 0.10 0.55 0.80
Verifying 0.54 0.78 0.43 0.10 0.49 0.87

Positive social interactions 0.10 0.23 0.43 1.48 0.26 1.01
Negative social

interactions 0.13 0.28 0.43 1.48 0.27 1.02

Task motivation 0.30 1.02 0.43 1.48 0.35 1.02

3.4.1. Metacognition

As already proposed in existing theory, metacognition is one of the categories that iden-
tifies SSRL [18] it involves metacognitive planning, monitoring, and evaluating, e.g., [21].
The codes that were discovered in the current study for the category of metacognition also
belonged to one of these three subcategories. The aim of using metacognitive strategies is
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for students to understand, monitor and control what they are learning [51]. Overall, most
of the groups applied metacognitive strategies such as planning, monitoring, or evaluating
(88.5% of the groups, M = 7.31, SD = 10.00). The large standard deviation indicates large
differences between groups. Some groups frequently enacted metacognitive strategies
while other groups did not engage in any metacognitive strategy use.

Task Planning

The first code assigned to the task planning subcategory is goal setting. In the current
study, this always entailed the group creating shared task goals together. According to
Pintrich [52], goal setting is a process that occurs in the forethought phase of self-regulation.
However, goal setting was occasionally observed throughout the course of the task. As
the task for the supported group contained four steps, it also happened that goals were set
when the students were about to start the upcoming step. Additionally, students discussed
and created shared goals when the goal was unclear.

The second code for the task planning subcategory is also called task planning. This
entails creating a shared plan for the task in which the group members agree on which
tasks should be executed at a particular point of time.

More than half of the groups engaged in task planning (69.2% of the groups, M = 2.73,
SD = 3.00). Despite the fact that no significant difference was observed between the
supported and unsupported condition regarding the frequency of occurrence of SSRL
[F(1, 24) = 0.798, p = 0.381], different patterns could be detected in the unsupported condi-
tion. When students in the supported condition created a shared plan, students adhered to
this plan throughout the exercise. This could be attributed to the fact that the worksheet
that was provided to the students in the supported condition already consisted of four
steps in a specific order. Although it was not specifically mentioned that the students were
obliged to work with this order, students always adhered to this structure. Students in
the unsupported condition were not provided with the worksheet, and therefore had to
make a plan themselves. What stood out was that students often did not adhere to this
plan throughout the exercise. This might be explained by the fact that no suggestions for
a complete shared plan were made in the unsupported condition. As a result, students
were jumping from one step to another and had chaotic discussions. It was also observed
more often in the unsupported condition than in the supported condition that the plan
was not created at the beginning of the exercise. In those cases, the students just started
mentioning ideas for their moon house without elaborating on them. Therefore, it might
be concluded that the task planning in the supported condition was of higher quality than
in the unsupported condition.

When task planning did not occur or was of low quality, this led to more off-task
talk, which frequently entailed negative social interactions. Subsequently, students lost
task focus and engaged in even more off-task talk. Research by Miller and Cohen [53]
supports this pattern, by stating that planning is a necessary prerequisite for learners to
diminish interference from possible distraction. Creating a shared task plan might, thus,
help students to stay focused on the task. When students were not focused on the task
and possibly even engaged in negative social interactions, this required even more shared
regulation skills along the lines of motivational strategies or correcting behavior.

Group Planning

With regard to group regulation, coordinating collaboration is a code within the group
planning subcategory. This process means that the group decides together who works
on certain tasks and in which order. Throughout the exercise, students also occasionally
realized that coordinating collaboration was necessary when they were not working in a
specific order and chaos occurred.

A little more than half of the groups were involved in group planning (57.7% of the
groups, M = 2.38, SD = 5.29). As shown by the large standard deviation, a large difference
could be observed between groups who did and did not engage in group planning. This
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process was mostly co-regulated (2.81%) rather than socially shared (0.78%). To clarify, this
process typically involves one student coordinating the collaboration (i.e., giving tasks to
other students or monitoring whose turn it is).

For group planning to occur, some conditions should be met. First, as group planning
occurred not only at the beginning but also throughout the assignment, task monitoring
should take place. If students monitor the task progress, they might see which students
still have to explain something. In addition to that, if students monitor their task progress,
students will keep in mind that when they face a new step, discussing a new group
plan might be necessary. Second, students should see the added value of every student
contributing to the group work in order to create shared knowledge.

When collaboration was not coordinated, it could be observed that students became
confused about the planning and division of labor later in the course of the assignment.
This was manifested as discussions about whose turn it was, who would be next, and
why. Especially in the unsupported condition, this led to a negative group atmosphere, as
students would argue about whose turn it was about to be. In the supported condition,
that pattern did not stand out. A reason for this could be that students in the supported
condition had the worksheet which presented an order for the subjects to be discussed.
When group planning was not discussed in the supported condition, groups relied on
the order that was shown on the worksheet. This goes together with task monitoring, as
students kept an eye on what information should still be shared and how many students
still had to share information. However, this often did not entail shared task monitoring,
but a lower level of regulation that involved one student monitoring who should share
information next. Yet, as a result, negative interactions between group members were
restricted. Furthermore, group planning is important to make sure everyone has the
opportunity to share knowledge and learn from others; hence, shared knowledge could be
created. When collaboration is not coordinated together and task division is unclear, some
students do not get the chance to share what they have learned about their topic or to learn
from others. Therefore, knowledge is divided among group members rather than shared.

Task Monitoring

Four codes were identified that fit the subcategory of task monitoring: monitoring task
progress, monitoring task performance, monitoring comprehension and task perceptions.
Research by Rogat and Linnenbrink-Garcia [54] who identified categories for socially
shared regulation in collaborative mathematical problem solving, found three codes within
the category of monitoring that are similar to monitoring progress, comprehension and task
perceptions. In their article, these were called monitoring progress, content monitoring and
monitoring plan, respectively. Monitoring performance was not observed in their study.

The first code within the task monitoring subcategory is monitoring task progress.
This entails students monitoring together which (parts of the) tasks they have already
performed and what still needs to be done.

The second code for the task monitoring subcategory is monitoring task performance.
This entails students monitoring together how well they are handling the task or the quality
of provided information.

The third code for the task monitoring subcategory is monitoring comprehension. This
entails students monitoring together whether they understand the task or explanations
given by other students.

The fourth code within the task monitoring subcategory is task perceptions. This
entails students monitoring their shared attitudes towards the task.

In total, more than half of the groups monitored the task collectively (65.4% of the
groups, M = 3.5, SD = 4.02) What stands out specifically is that task perceptions were shared
by only 11.5% of the groups, and only 0.16% of the codes assigned in this study involved
processes of building shared task perceptions. This pattern was also found in a study by
Hadwin, Malmberg, Järvelä, Jarvenoja and Vainiopää [55], who indicated that students
often failed to discuss their shared task perceptions and to understand the task completely.
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The large standard deviation stands out in the current study, which indicates large
differences between groups. This could be identified throughout the observations as well;
some groups frequently monitored their shared performance, comprehension, progress and
task perceptions, while other groups did not do this at all during their collaboration. It also
stands out that some groups completely relied on monitoring by the teacher or researcher.
Some groups did not spontaneously engage in task monitoring but did so when the teacher
prompted the students to think about these processes. The teacher typically did this by
posing questions such as “How are you keeping up with the task?”, “How are you doing?”
or “Which step are you performing now?”. This is also what happened in the current study.
When students lacked task understanding, typically no discussion about shared perceptions
took place in order to create shared understanding. When groups did not monitor the
task, the students also typically overlooked some of the steps that were necessary in order
to complete the task successfully. These effects were more negative for the unsupported
condition, as they did not possess the worksheet the supported condition could use in
order to check their progress. In the supported condition, the students regularly checked
the worksheet in order to monitor their progress and checked which steps should still be
executed, which reduced the likelihood of missing steps or ignoring the contribution of
certain group members to the task. On top of that, when certain group members did not
fully understand the task or an explanation of a peer, but that situation was not recognized
or responded to, knowledge would be divided rather than shared.

When the task was monitored, students kept an eye on whether their shared goal
was about to be reached, which requires shared understanding. Furthermore, it could be
observed that groups monitored the task in order to be on the same page with their ideas
and hence create shared understanding. Additionally, the observations made it clear that
task monitoring also involved including students in the group work when they had not
shared information yet. When students monitored the task, sometimes they realized that
not all information had been shared yet.

Group Monitoring

Monitoring group performance is a code falling under the group monitoring sub-
category. This code entails assessing how well the group is functioning throughout the
execution of the task.

Only one group (3.8%) monitored their group performance, which was coded for
only 0.04% of the total number of segments. This pattern was also found in a study by
Haataja, Malmberg and Järvelä [56], who observed that task-related behaviors are more
often monitored, as students believe these are more task-related and therefore should be
checked on more often. As group monitoring only happened on one occasion, it is difficult
to determine what conditions are necessary for group monitoring to occur. Monitoring
group performance can result in a communal awareness of positive and negative group
patterns and will eventually lead to the adaptation of these patterns [57]. When a group
did not monitor their group performance together, group members did not become aware
of negative behavioral patterns and these might not be solved throughout the collaboration,
which would result in more negative social interactions. When groups engaged in off-task
behavior or negative behavior, this was mostly allowed by the group members.

Task Evaluation

For the task evaluation subcategory, only the code for evaluating the task outcome
was identified. This code entails students evaluating at the end of the task whether they
are satisfied with the outcome.

Only one group (3.8%) engaged in task evaluation, which was coded for 0.07% of
the total number of segments. Therefore, when looking at metacognition, task evaluation
occurs much less often than task planning and task monitoring. Nevertheless, the context
of this assignment might have played a role here. When the students were done with
the assignment, they were instructed to call the researcher, who subsequently turned off
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the camera and audio recording. Accordingly, it is possible that some groups engaged
in task evaluation after the observation was terminated. However, other studies have
also mentioned that task evaluation does not occur often and is of low quality when it
happens [58].

As only one group evaluated their task outcome, it is impossible for now to identify
conditions under which task evaluation occurs. However, all in all, it can be concluded
that task evaluation is a scarce process and does not happen out of the blue. Research by
Winne [59] identified that for task evaluation to occur, students should monitor whether the
end product matches their standards. As setting up group standards (i.e., goal setting) was
scarce in this study, it is not a surprise that task evaluation did not occur often. Students
might not have evaluated the task outcome, as they were in most cases not aware of the
standards held by their group members.

The group that evaluated the task outcome did this very superficially; namely, they
discussed whether they agreed on what was written down on the worksheet. They did
not argue about why they agreed on something, or what could be improved. In addition,
they started the evaluation of the task outcome because the worksheet prompted them to
do that at the final step. This makes it even more remarkable that only one of the groups
engaged in task evaluation. As the evaluation was very superficial and did not entail any
concrete statements about what could be improved in future collaboration, it seems likely
that evaluating the task outcome would have few consequences for the performance of
this group.

3.4.2. Cognition

The second category involved in SSRL is cognition. This category includes cognitive
strategies that learners apply in order to develop shared knowledge and beliefs. The
category of cognition has one cognitive task-related subcategory, containing two codes. No
group-related subcategory was identified.

The aim of using cognitive strategies is to understand one another and, consequently,
to build shared knowledge. Overall, just a little more than half of the groups enacted shared
cognitive strategies (53.8% of the groups, M = 1.85). This low number is not a surprise,
as research by Mercer, Dawes, Wegerif and Sams [60] indicated that children need to be
supported in how to use language to reason, consider information together and negotiate
in order to come to collective ideas. When groups adopted shared cognitive strategies
more frequently, during the observation it was seen that students listened to each other
more often and asked each other more questions in order to understand what someone
was saying. It seems that this has a strong motivation component, as trying to understand
what others mean and taking the perspective of another student require motivation.

Problem-Solving Strategies

The second task cognition-related code was problem-solving strategies. This entails
learning strategies that students share in order to approach a shared problem and sub-
sequently create shared beliefs. These learning strategies varied from getting additional
materials such as extra sheets of paper to explain things better to their peers to a voting
system to determine the best ideas for the moon house. Learning strategies were typically
used as a form of problem-solving strategies, as learning strategies were negotiated when a
group experienced difficulties or when they wanted to make the task easier for themselves.

A little less than half of the groups undertook shared problem-solving strategies (42.3%
of the groups, M = 1.00, SD = 1.44). In order for students to come up with problem-solving
strategies, they should acquire adequate metacognitive skills (e.g., monitoring one’s own
knowledge) that help them to indicate how, why and under which circumstances a learning
strategy should be implemented. So, it can be concluded that cognitive strategies and
metacognition are connected to each other, as the ability to monitor is important to identify
whether, and when, problems arise.
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When students collectively applied problem-solving strategies to address their prob-
lem, the group was able to solve the problem and create shared understanding. This was,
for example, shown in a situation in which a group decided to draw things on a sheet of
paper in order to explain their ideas for the moon house. In that case, the group collectively
arranged that every group member understood what was about to be organized for the
moon house.

Verifying

The first code related to task cognition that was identified during the coding process
was verifying. This entails discussing whether one’s provided information is correct and
subsequently building shared knowledge and understanding.

A little less than half of the groups engaged in collective verifying (42.3% of the groups,
M = 0.88, SD = 1.66). Verifying has been observed in multiple other SSRL studies, e.g., [37].
It emerged that more groups more often co-regulated verification rather than sharing it
collectively (69.2% of the groups, M = 2.27, SD = 2.23).

Just as for problem-solving strategies, motivation seemed to play a part in the oc-
currence or absence of verification of thoughts. This is because students who engaged in
verifying were willing to create shared knowledge, for which motivation is needed.

The consequence of verifying one’s thoughts is building shared knowledge. Namely,
students check together whether they understand each other’s provided information.

3.4.3. Behavior

The third main category is behavior. This entails regulating the behavior of group
members in order to create shared knowledge. However, for this category, it was difficult to
find examples of shared regulation of behavior. The regulation of behavior was co-regulated
rather than socially shared in almost every case. Therefore, we wondered whether, for
example, regulation that involved including students in the group work together had
added value over a situation in which one student included another student, as the effect
in both situations would be the same: All students would be included in the groupwork
again and they could continue working on their shared goals. However, in order to stay
true to the definition of SSRL, which concerns shared regulatory strategies instead of one
student regulating other students [12], only the regulation of behavior that was shared
among group members was taken into consideration in this study.

All in all, the behavior category consists of four group-related codes. These codes
are divided between two subcategories, positive social interactions and negative social
interactions. Research by Rogat and Linnenbrink-Garcia [54] indicated that active listening
and group cohesion are aspects of positive social interactions as well. However, in this
study, we found that active listening was difficult to observe, and therefore, it was not
included in the coding scheme. Rogat and Linnenbrink-Garcia [54] described group
cohesion as “Conveying that the group functions as a team (rather than as individuals) by
working together, referring to the group as ‘we’” (p. 384). As the current study deals with
cooperative learning in which working together is necessary in order to achieve a shared
goal [3] and non-cooperating groups were not observed, group cohesion was not included
in the coding scheme.

The aim of controlling behavior during cooperative learning was to either create or
maintain a positive group climate. Overall, it stood out that the regulation of behavior
occurred much more often as co-regulation (92.3% of the groups, M = 9.29) than socially
shared regulation (26.9% of the groups, M = 0.5). Yet, it was considered that groups are
capable of regulating behavior collectively as well.

Positive Social Interactions

The code identified as positive social interaction is inclusion. This entails involving
group members in the group process when group members are curious about the input
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of others, when a person does not engage in the task or when a group member has been
excluded or disrespected by other group members.

In total, only 15.4% of the groups regulated positive social interactions (M = 0.23,
SD = 0.59). Regarding positive social interactions, the group as a collective could ensure
that everybody was included in the group work. However, inclusion was mostly a co-
regulated process (65.4% of the groups, M = 1.58) rather than SSRL. Typically, one student
included one other student who was not cooperating, ignored by group members or more
aloof than the others. Subsequently, the whole group was involved in the group process
again and shared knowledge could be built.

The regulation of positive behavior took place under several conditions. First, positive
behavior was regulated when the group was engaging in off-task talk and told one another
to participate in the groupwork again. Second, the regulation of positive social interactions
occurred when a student seemed to be more aloof than the others. In this situation, the
student was included in the groupwork and shared knowledge could be built. For that
reason, positive social interactions can be connected to group planning. Namely, inclusion
might be necessary for shared group planning to occur in cases in which not every student
is participating in the group work.

Research by Rogat and Linnenbrink-Garcia [54] mentioned that groups with more
positive socioemotional interactions engaged in higher quality planning, monitoring and
behavioral interactions than groups with more negative socioemotional interactions. In
the current study, positive social interactions did not seem to be a prerequisite for shared
metacognition to occur. Shared metacognition also occurred in groups who did not have
many positive social interactions and even when groups had some negative social inter-
actions. However, groups who stand out for their negative social interactions also stood
out for showing little SSRL. Therefore, it might be concluded that regulating a positive
group atmosphere does not seem necessary for SSRL to occur, but it does seem to have a
positive influence on its occurrence. However, as the only regulation of positive behavior
was inclusion, it can be questioned what would have happened if more positive behaviors
had been found. A student might feel more motivated when he or she sees that his or her
opinion or contribution is valued by the group members. Although motivation was not
measured in this study, it could be observed that when students’ contributions were valued
by the rest of the group, they would engage with the task again.

Negative Social Interaction

The first code identified as negative social interaction is disrespect. This entails
making negative comments about group members, bullying or annoying them. Disrespect
occurred as negative remarks about a person, or as negative remarks about content-related
issues. The latter does not involve substantiated disagreements, but attacking the input of
others, which involves making fun of a student’s input or criticizing input by calling it, for
example, ‘stupid’.

The last code identified as regulating negative social interaction was correcting behav-
ior. This entails commenting on the inappropriate behavior of group members in order to
make them stop that inappropriate behavior.

Just as for positive social interactions, 15.4% of the groups regulated negative social in-
teractions (M = 0.27, SD = 0.67). The regulation of negative social interactions also occurred
more often as co-regulation (92.3 % of the groups, M = 8.34) than as socially shared.

Negative social interactions occurred under several circumstances. Mostly, they
occurred when group members were involved in off-task talk or off-task behavior. Addi-
tionally, they emerged when the group did not make a clear group and or task plan. In
this particular situation, disrespect was manifested as arguments about who was allowed
to tell something and what should happen at a specific point of time. The negative social
interactions were regulated in situations in which the group was willing to continue with
the task. This could be concluded from the fact that regulation of negative behavior always
had the intention to get the student to stop acting off-task or in any other negative way and
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to engage with the task again. Yet, negative social interactions were not always regulated,
as this off-task talk or behavior was mostly allowed by the group.

Interestingly, groups who stood out by their negative social interactions engaged very
little in SSRL. This might be clarified by research by Rogat and Linnenbrink-Garcia [54],
who stated that groups with more positive socioemotional interaction engage in higher
quality planning, monitoring and behavioral interactions than groups with more negative
socioemotional interactions. Therefore, groups who engage in more negative interactions
might engage in lower quality planning, monitoring and behavioral interactions (i.e., less
SSRL) than groups with more positive social interactions. However, when negative social
interactions were regulated by the group, the group was able to continue with the task.
Nevertheless, regulating negative social interactions was not always effective over time, as
it could be observed that groups frequently kept on engaging in off-task talk or negative
social interactions throughout the course of the task. In addition, when negative social
interactions were not regulated, negative social interactions and off-task talk persisted.

3.4.4. Motivation

The last main category is motivation, which is a key factor in self-regulated learning
according to many researchers, e.g., [61]. Throughout the coding process it became clear
that in a cooperative setting, students find strategies to motivate group members together.
Just as for the behavior category, for the motivation category, the distinction between
co-regulation and SSRL was not clear for all codes.

In all, the motivation category consists of two task-related codes, which are clustered
together under the task motivation subcategory. Group-related codes were not found for
the motivation component.

The aim of using motivation strategies during cooperative learning was to maintain
or foster the motivation of the group. Overall, less than half of the groups engaged in
collective motivation strategies (30.8% of the groups, M = 0.5, SD = 0.86).

Task Motivation

The first code that could be classified under task motivation is stimulating task focus.
This entails students motivating other students to engage with the task, mostly when they
perform off-task behavior. This could involve verbally showing that a peer should engage
with the task again, mentioning that a student should do his or her best or encouraging the
student to tell the answer.

The second code for task motivation is praising. This involves giving positive remarks
on the contribution of the group.

About a third of the groups regulated their task motivation collectively (30.8% of
the groups, M = 0.50, SD = 0.86). Just as for behavior, it appeared that students mostly
co-regulated their motivation (80.8% of the groups, M = 3.88) rather than collectively
regulating it. In most cases, one student motivated one of the other students when he or
she was engaging in off-task talk.

Group members should put effort into understanding other group members, for which
intrinsic motivation is required. Thus, motivation is a prerequisite for SSRL to emerge [62].
Unfortunately, this study did not measure motivation with a questionnaire as was done in
the study by Järvelä and Järvenoja [62], so therefore that claim cannot be made based on
the current study. In addition, relating the frequency of shared motivational strategies to
the frequencies of other areas does not give much information, as this does not indicate
how motivated groups in fact are.

Although motivation and motivation regulation are conceptually different, in the
current study, it appeared that when the group applied motivation strategies to motivate
each other, the group member who initiated a motivational strategy was willing to create
shared knowledge. This was manifested by mentioning that he or she believed it was
important to stay focused and to share ideas with each other. This happened, for example,
during situations in which stimulating task focus was enacted. Stimulating task focus
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always occurred when the group disengaged from the task due to diminishing motivation
or interest for the task. Additionally, praising others is important in order to create a
positive group atmosphere [35]. Subsequently, students feel more motivated to complete
the task [36]. Regulation of positive social interactions is also important.

3.5. Theoretical Model

In Figure 1, the theoretical model (phase 6) of how SSRL is manifested during coop-
erative learning is shown. In grounded theory research, a model portrays a collection of
concepts and their relationships integrated in a cohesive model [63]. The links that were
discovered in the theoretical coding phase were used to create links in this model. First, in
this theoretical model, it can be seen that SSRL consists of four categories: metacognition,
cognition, behavior and motivation. The subcategories linked with these categories are
identified with bold lines between the categories and subcategories. Links between sub-
categories were created by identifying the prerequisites and consequences of each of the
subprocesses of SSRL. Continuous arrows were used to identify links that were observed
in the current study. Intermittent arrows were used to identify links that were not observed
in the current study but were observed in the literature (this refers only to the link between
task monitoring and task evaluation).
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The aim of the current study was to investigate how SSRL is manifested during
cooperative learning. The effect of equal participation was also investigated by observing
the SSRL processes in two conditions. The supported condition was assisted by a worksheet
that fostered equal participation [43]. The unsupported condition did not have access to
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the worksheet. The results showed that SSRL is a scarce process which manifests itself
differently when groups are not equally supported.

The first aim of the study was to identify SSRL by means of analysis of the video-data.
According to the literature, SSRL involves collectively sharing metacognitive, cognitive,
behavioral and motivational strategies in order to achieve a shared group goal [13,18]. The
current study supported the fact that students are able to collectively set up strategies to
regulate metacognition, cognition, behavior and motivation of the group as a whole. This
study also supported the creation of subcategories within these categories. By means of
information gathered through observations, this study led to the creation of a theoretical
model of the manifestations of SSRL during cooperative learning. Although this study
aimed to investigate SSRL as a whole, it especially underlines the importance of the
regulation of social activities. Many studies have only focused on the task-related aspects
of regulation [20]. The current study, however, points out that regulation of social aspects
involves both the products and prerequisites of SSRL skills. This is in line with research by
Hadwin et al. [13].

Additionally, the frequencies of the occurrence of SSRL were computed. First, it
stood out that SSRL rarely occurred in the context of this study. In total, only 5.69% of
the segments could be coded as manifestations of SSRL. Second, only three subcategories
of SSRL processes were observed to be performed by more than half of the groups. All
other subcategories were observed in less than half of the groups. This is in line with
research by Järvelä et al. [14], who claimed that students often fail to regulate their learning
process. Apart from SSRL being a scarce process, some subprocesses involved considerable
between-group differences regarding the frequency of occurrence. It remains unclear
what causes the difference between the occurrence of SSRL between groups and, more
specifically, what individual differences might cause these differences [12]. Yet, it could be
questioned whether the failure to use all of these skills was detrimental for the students’
learning processes. For some skills, it could be observed that when they were lacking,
students fell into unproductive patterns of cooperative learning. When students did not
create a shared plan or division of labor, this led to confusion among the students, which
led to off-task talk and sometimes even negative social interactions. When negative social
interactions were not regulated, this pattern of negative social interactions persisted. So,
these skills could be considered effective for a productive cooperative learning process, as
not engaging in these shared processes will lead to less time spent on the task. However, it
is not known whether this would also negatively affect their learning performance.

For some SSRL skills, it can also be questioned whether it is important for them to
be socially shared instead of co-regulated. For example, it could be observed that the
codes that belonged to the categories of behavior and motivation, in particular, were more
often co-regulated rather than socially shared (Tables 4 and 5). Within these categories,
behaviors that were socially shared were even more scarce. Some situations in which
students collectively shared motivation strategies also seemed quite artificial. Therefore,
it can be questioned whether collectively regulating behavior or motivation is a natural
process for students to engage in and whether it has additional value over co-regulation.
For example, one student correcting the behavior of one other student (i.e., the student
co-regulates the other student) so that the whole group can work together to achieve the
shared goal might promote the same outcome as multiple students correcting one another’s
behavior (i.e., SSRL). Therefore, the fact that behavior and motivation were mostly not
socially shared did not seem to be a problem in the current study. However, it should be
mentioned that the importance of some skills was not easily determined. For instance,
task evaluation that takes place after the execution of the task, so the exact effects of task
evaluation could not be observed. However, as the students’ level of task performance was
not investigated, it cannot be concluded whether the lack of some SSRL skills has negative
effects on the task outcome.

The second aim of this study was to investigate whether groups who received collabo-
rative support to increase equal participation would show more SSRL than groups who did
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not receive this support. This research demonstrates that no significant differences could
be found regarding the frequency of occurrence of the SSRL subprocesses between the
supported and unsupported condition. This seems to be in contrast to what was suggested
by Volet et al. [19] who claimed that equal participation in groups leads to higher-level
regulation (i.e., SSRL). This also contradicts the assumption that the collaborative support
might increase group awareness and consequently diminish unproductive off-task talk,
which decreases students’ cognitive load [50]. Yet the reason that the support did not cause
significant differences between the unsupported and unsupported group may be that the
support was mainly focused on equal sharing of task-related content [43]. Consequently,
students were primarily occupied with sharing information rather than sharing regulatory
strategies. On top of that, the fact that students in the supported condition received a
worksheet might have taken away their freedom to engage in SSRL, as the worksheet
slightly structured the assignment already. For example, the worksheet already presented
an order for the topics that were about to be discussed. Although it was not stated explicitly
that students were to work in this order, groups in the supported condition mostly relied
on following that order, sometimes without discussing it. The planning of the task and
collaboration was therefore more often monitored by one student, who kept an eye on
the worksheet. Additionally, the worksheet also presented some steps that should be
performed in specific order and hints were given about important points to discuss at
particular moments. This might also have taken away the opportunity to regulate task
or group planning or learning strategies collectively. With this line of reasoning, one
could expect that these SSRL skills would have occurred even less often in the supported
condition in comparison to the unsupported condition. However, as can be observed in
Tables 7 and 8, this was not the case. Therefore, it might be that equal participation, at some
points, fostered higher levels of regulation (i.e., SSRL) but that this effect was cancelled out
by the presence of the worksheet.

4.1. Implications

The outcomes of this study provide mainly theoretical implications rather than practi-
cal implications. This study presented a focused coding scheme (Table 2) that might benefit
researchers in the field of SSRL when they wish to observe SSRL themselves. Furthermore,
this study substantiates the existence of several SSRL processes that were not given suffi-
cient attention in previous research. The theoretical model (Figure 1) provides a new basis
for how SSRL is manifested during cooperative learning. More specifically, the current
study gives an overview of SSRL skills that are hardly ever shown by students, but were
considered as necessary for an effective cooperative learning process.

4.2. Limitations and Future Research

The first limitation of this research was that some subcategories were difficult to
substantiate and link to the other subcategories, as they seemed to occur quite infrequently.
This can be confirmed by the research of Volet et al. [38], who mentioned that it is difficult
to distinguish between collaboration, knowledge co-construction and social regulation.
Research by Malmberg, Haataja, Seppänen and Järvelä [64] added that some SSRL pro-
cesses are difficult to measure by the unaided eye. They described an example of a group of
three students in which two of the students verbally expressed that they were monitoring
the task while the third student did not verbally express that he was monitoring. Does
that mean this student was not monitoring the task? As SSRL is a result of individual
self-regulation, it is difficult to determine whether the whole group of three students was
mentally synchronized. Therefore, Malmberg et al. [64] measured students’ physiological
synchrony by measuring electrodermal activity with wristbands during the collaborative
process. Hence, it could be determined whether they monitored the task jointly. Physiolog-
ical measurement instruments might therefore be something to consider in future research
about SSRL.
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A second limitation involves the specific context of the study. It might be the case that
certain SSRL behaviors are just scarce and are not naturally displayed by student when
they are not instructed to do so. However, this might also have happened because only
the context of the Jigsaw method was investigated [43]. As the jigsaw method has quite a
specific division of labor and group composition, it might be the case that SSRL plays a
smaller role than in other forms of learning where students have to create their own roles.
To obtain a better picture of the manifestation of SSRL, research should also investigate
different cooperative learning contexts.

The third limitation concerned that students engaged very little in collective regula-
tion of motivation and behavior. This might be explained by the fact that the element of
appropriate use of social skills from social interdependence theory [44] was not incorpo-
rated in the collaborative support, which therefore is one of the limitations of this study.
Young children often experience difficulties in using adequate social skills (e.g., decision
making, conflict management) during cooperative learning, which could also refer to regu-
lating social situations during cooperative learning. Using adequate social skills during
cooperative learning requires extensive training [65]. The fact that the worksheet mostly
prompted task-related behavior [43] can also explain why students were mainly occupied
with task-related regulation rather than regulation of social aspects. Future research might
investigate how these social skills can be taught in order to be effective for SSRL. Another
limitation regarding the collaborative support for equal participation is that the worksheet
might have cancelled out some of the effects of equal participation on SSRL. To test whether
this is true, future research should investigate how to foster equal participation without
giving the students a framework that takes away the opportunity to engage in SSRL.

Furthermore, this study observed large differences in the frequency of occurrence of
SSRL between groups. This study was not able to identify why these differences occurred.
However, during the observations, it stood out that some students came up with SSRL
strategies but received no response from their group members. Research by Rogat and
Linnenbrink-Garcia [54] observed the same phenomenon. Therefore, it might be useful to
investigate whether individual differences play a role here, and if so, which ones. This is
supported by Panadero and Järvelä [12], who mentioned that it is important to look not
only at the group process, but also at the individual differences that students bring to the
group. Then, one can better understand what is necessary for effective SSRL to occur.

5. Conclusions

The current study investigated how SSRL is manifested, what is necessary for the
SSRL skills to emerge, and what the consequences of their occurrence are. This resulted in a
theoretical model of SSRL, which can be the basis for further research on SSRL. Furthermore,
the study indicated that equal contribution did not influence the frequency of occurrence
of SSRL, but did influence the SSRL processes that were observed. Groups who do not
equally contribute to the group process show dysfunctional group interactions to a higher
extent than groups who do contribute equally. Appreciating each other’s contributions
seems to be of importance for structured and effective group processes. Concludingly,
SSRL is a scarce process, which should be carefully addressed in education to overcome
unstructured collaborative processes when children learn together.
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