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Teachers regulating groups of students during computer-supported collaborative learning (CSCL) face the
challenge of orchestrating their guidance at student, group, and class level. During CSCL, teachers can
monitor all student activity and interact with multiple groups at the same time. Not much is known
about the way teachers diagnose student progress and decide upon appropriate interventions when they
regulate multiple groups synchronously. This explorative study describes the strategies and experiences
related to regulating the activities of seven groups of students, as reported by two teachers, and aimed to
widen the framework for describing teacher regulation of CSCL settings that are characterized by syn-
chronicity. Recurring themes included the high amount of information load teachers experienced while
diagnosing students’ needs, the focus and level of regulation, and the way the teachers used prior knowl-
edge of students to decide on an intervention after diagnosis. Both teachers valued the ability to monitor
student progress online, and mentioned the necessity of students being able to follow the teacher’s activ-
ity as well. Theoretical implications are described in terms of understanding teacher regulation, syn-

chronicity, and information load. Practical implications are described for lowering information load.

© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Computer-supported collaborative learning (CSCL) denotes sit-
uations in which students collaborate using information and com-
munication technologies. Collaboration between students is not
always successful and it is known that collaborating groups may
experience problems, for example when students differ in their
motivations (Zhang, Ordoéfiez de Pablos, & Zhang, 2012) or when
social conflicts arise (Kreijns, Kirschner, & Jochems, 2003). Partly,
these problems may be reduced by technological support such as
visualizations of group work (cf, Xi, Liu, & Ordoéfiez de Pablos,
2014) or scripting of student activities (Miller & Hadwin, 2015).
Increasingly, the role of the teacher in regulating students’ activi-
ties during CSCL is being recognized (a recent overview is given
by Kaendler, Wiedmann, Rummel, & Spada, 2014; see also the
Community of Inquiry framework, Garrison & Arbaugh, 2007).
For example, teachers can play an important role in stimulating
meaningful discussion between students. During CSCL, students
often work on tasks that require in-depth discussion of task mate-
rials, which means students also construct meaning from the ideas
developed during the discussion (Stahl, Koschmann, & Suthers,
2006). The effectiveness of teacher regulation increases when
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teachers adapt their support responsively to the understanding of
the students (Van de Pol, Volman, & Beishuizen, 2010). To do so,
one must first determine the students’ current level of competence
by using diagnostic strategies. When teachers have ascertained
students’ understanding of the task, they can adapt their interven-
tion to the needs of the groups (Puntambekar & Hiibscher, 2005),
for example by providing additional explanations during the occur-
rence of misconceptions (Garrison & Arbaugh, 2007).

While the importance and complexity of teaching in a collabo-
rative setting is recognized, there are still many aspects of the rela-
tionship between teaching and learning activities that need further
investigation (Garrison, Anderson, & Archer, 2010). One such
aspect is the synchronicity teachers are faced with when regulating
CSCL that stems from the fact that multiple groups of student
engage in multiple types of activities at the same time (see
Doyle, 2006, for a description of the complexity of events in a class-
room). It is known that increasing the size of face-to-face class-
rooms and increasing the size of collaborating groups (i.e., the
number of group members) can negatively influence teaching
quality (Blatchford, Baines, Kutnick, & Martin, 2001). However,
not much is known about how synchronicity, in terms of the pres-
ence of multiple groups, affects teacher regulation of collaboration.
Given the average class size in secondary education of 25 students,
teachers often regulate at least 5 or 6 groups. Few studies have
investigated the nature of diagnosis during CSCL and the possible
relationship with teachers’ interventions (Schwarz & Asterhan,
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2011). In particular, teachers’ experiences with the possibility to
regulate multiple groups at the same time and the resulting
real-time decisions a teacher has to make, have not been exten-
sively researched. The purpose of this study is to offer an explo-
ration of the challenges a teacher may encounter when
regulating multiple collaborating groups in order to enhance our
understanding of teaching during CSCL. Descriptions of two teach-
ers are presented to gain insight into teachers’ reported strategies
and experiences regarding diagnosis, the decision on an interven-
tion after diagnosis, and the intervention itself.

1.1. Diagnosing student activities when regulating multiple groups

Teachers can use two strategies to diagnose students’ level of
understanding, namely by actively questioning students, and by
observing students’ activities (Van de Pol et al., 2010). In the pre-
sent study, the computer-supported setting allows the teacher to
communicate with students by means of a chat tool. The teacher
may perform a diagnosis by directly asking students about cogni-
tive or social aspects of their activities. In contrast to questioning,
which requires teacher-student interaction, observing is a
non-intrusive way of diagnosing in the sense no such intervening
interaction is needed. Unique to a computer-supported setting is
that the teacher can access students’ activities and task output as
it is being constructed. That is, CSCL environments can give the tea-
cher access to the tools that students use to solve the task to diag-
nose the progress of the task during lessons as opposed to the
teacher reading students’ task output after or between lessons (ter-
med “offline diagnosis” by Smit, Van Eerde, & Bakker, 2013). That
is, when teacher and students are online simultaneously, the tea-
cher can see the students’ activities in real time, for example by
continuous updates in written texts or changes in visual represen-
tations of students’ arguments (see for example the Argunaut envi-
ronment; Asterhan & Schwarz, 2010). The teacher can diagnose the
way students collaborate by checking student communication in a
chat or forum tool, which may provide clues as to how they are col-
laborating (for example, dividing tasks). This communication may
also provide information about cognitive aspects, for example
when students correctly apply or explain a concept to a peer.

Of course, the type of information available differs according to
the nature of the task and the specific characteristics of the learn-
ing environment, but in general, in such settings there is a multi-
tude of information available to the teacher. This could make it
easier to diagnose the situation. Research in face-to-face settings
has shown that it is difficult for teachers to acquire an accurate
description of students’ understanding (Myhill & Warren, 2005;
Rodgers, 2004; Van de Pol et al., 2010). Additional information
offered during CSCL settings may therefore be beneficial to the
accuracy of teachers’ diagnoses by complementing the teacher’s
observations, thereby helping the teacher to regulate students’
learning processes (Cortez, Nussbaum, Woywood, & Aravena,
2009). However, there are two factors that can decrease this accu-
racy. First of all, the question is whether the teacher has the oppor-
tunity to read all the information available to him or her. On the
one hand, a teacher could choose to delay answering a question
and instead spend time on reading students’ contributions. On
the other hand, because student and teacher in synchronous set-
tings are online at the same time, students will engage the teacher
in conversations, which require immediate responses if the teacher
is to make use of this moment (Schwarz & Asterhan, 2011). A con-
sequence might be that teachers’ responses to students are
adjusted on the fly (Rodgers, 2004) instead of carefully prepared
by reading the available information. The second factor is that
when a teacher decides to diagnose by reading, the large amount
of information could lead to an overload instead of being helpful
(Dyckhoff, Zielke, Biiltmann, Chatti, & Schroeder, 2012). Thus, the

synchronicity in such settings means teachers are faced with a
demanding task that requires them to decide how to divide their
attention and which group(s) to monitor at a given time.

It is likely that both these concerns are related to the number of
groups a teacher is regulating. After all, the presence of more
groups means that there are more students who can ask for help,
and that there is more information available. Several researchers
argue that an increase of information load may prevent deliberate
action, thereby possibly hindering conscious diagnosing of student
performance (Elliott, 2009; Feldon, 2007). This may mean that in
the case of high information load, instead of obtaining and using
current information on students’ understanding, teachers are more
likely to use their existing knowledge about students to make deci-
sions on the appropriate intervention (Feldon, 2007). Schwarz and
Asterhan (2011) point out that the possibility to switch between
multiple group conversations makes it more difficult to follow
and diagnose the development of discussions in a particular group.
Moreover, Brithwiler and Blatchford (2011) have shown that teach-
ers more accurately diagnose students’ achievement in smaller
classes. It is therefore expected that a larger number of groups will
lead to teachers reporting a higher information load and less adap-
tation to students’ needs.

1.2. Teacher interventions when regulating multiple groups

It was already pointed out there is an intricate relation between
diagnosis and intervention (Van de Pol et al., 2010): in order to be
adaptive, an intervention should be based on the teacher’s diagno-
sis of students’ understanding. This relation would suggest that the
difficulties associated with diagnosing, caused in part by the num-
ber of groups, also affect the teacher’s interventions. Studies into
face-to-face class size reduction have indicated that smaller classes
lead to more frequent and individualized interaction between tea-
cher and students (Blatchford, Bassett, & Brown, 2011; Smith &
Glass, 1980). Teacher interventions were more frequent in small
classes both for cognitive and for socially focused interventions.
In larger classes, teachers focus more on cognitive activities, in par-
ticular activities concerned with planning (Blatchford, 2003).

The results in online settings regarding teacher interventions
are not as straightforward as those for face-to-face settings.
Russell and Curtis (2013) for example found quantity and quality
of teacher interventions were limited in a large online course when
compared to a smaller scaled one, while Orellana (2006) found no
relationship between online courses’ class sizes and the intensity
of teacher-student interaction. Furthermore, there are few studies
that focus on collaborative settings instead of individual student
learning. Blatchford et al. (2001) state that smaller collaborating
groups of students (i.e.,, a smaller number of students per group)
provide the teacher with more opportunity to individualize help,
but these authors do not consider the effect of the number of
groups. The image that arises from studies of non-collaborative
settings is that as class size increases, the teacher has less time
to spend per student, resulting in less individualized help. This
relationship is not as clear in collaborative situations, because stu-
dents can also turn to each other for help. However, in this case the
teacher gains the additional task of focusing on the groups’ collab-
orative process in order to avoid collaborative problems (Kreijns
et al., 2003). Thus arises a trade-off between intervening at individ-
ual versus small group level (and additionally, at class level). One
might expect that larger classes would lead the teacher to inter-
vene more at class or group level, as a solution to the difficulty
of reaching every student (Blatchford, 2003). Contrary to this
expectation, it was found that “teachers in large classes strive to
maintain the same balance of individual, group and whole class
teaching as their colleagues in small classes” (p. 589). Again, the
question is whether this result is transferrable to an online setting.
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1.3. Aim of the present study

Schwarz and Asterhan (2011) have given an elaborate descrip-
tion of the interplay between the teacher, students, and the CSCL
environment. They were able to show that when regulating four
groups the teacher is able to use teaching strategies effectively
and to have an impact on students’ learning processes. The authors
hypothesize that a larger number of groups would be possible too,
but that the associated complexity of this task would possibly hin-
der deliberate and effective regulation of the students. However,
there is no research yet that has investigated teachers’ strategies
when regulating more than four groups. There is thus a lack of
research concerning this question, especially in the field of CSCL,
while on the other hand the importance and benefits of collabora-
tion are increasingly recognized. The aim of this study is therefore
to explore the diagnosis and intervention strategies used by two
teachers during CSCL while they each regulate seven groups. The
aspects of teacher regulation during CSCL discussed above, such
as the possibility of information overload and the trade-off in inter-
vening at individual or group level, are best investigated by study-
ing teachers’ reports about these topics. Therefore, in this study
stimulated recall interviews are used to reveal teachers’ intentions
during specific events (De Smet, Van Keer, De Wever, & Valcke,
2010).

The following research question has been formulated: How do
teachers regulate multiple computer-supported collaborating
groups, in terms of diagnosing and intervening strategies?

2. Method
2.1. Participants

The data collection of this study was undertaken in 2012 and
2013. Two teachers and their classrooms, which were divided into
seven groups of collaborating students, participated in this study.
Following the guidelines by Onwuegbuzie and Leech (2007), the
sample size in this study was chosen to be two teachers so that a
deep, case-oriented analysis would be possible. The participating
teachers in the study were chosen because they were interested
and motivated to innovate their classroom practices by making
use of new technologies. The teachers can be said to be represen-
tative of Dutch secondary school teachers, with average sized
classes. The two male history teachers and their students in
pre-university education worked on an assignment in a CSCL envi-
ronment for respectively 8 and 3 lessons.

The two teachers were followed during the period to study their
experiences concerning their strategies and faced challenges and
opportunities while diagnosing and intervening during student
collaboration. Teacher 1 was 43 years old and had 15 years of
teaching experience. Teacher 2 was 35 years old and had 8 years
of teaching experience. The classes consisted of respectively 21
and 30 students, which are common numbers for Dutch secondary
school classrooms. All groups of students consisted of three, four,
or five students, with a mean age of 14 years.

Neither teacher had any experience with teaching in a CSCL
environment. All teachers and students received an introduction
into the CSCL software. Although the number of lessons differed,
all students worked on a similar kind of assignment concerning
the Cold War. The task students worked on was an integral part
of the obligatory History curriculum in secondary education and
constituted a part of their grade for this subject. The teachers care-
fully prepared the assignment and students were aware that the
completion of the assignment would occur fully through the online
environment. The assignments were open-ended and required stu-
dents to first read and discuss historical sources, to put the

arguments they found in a diagram, and thereafter to write a short
essay collaboratively about the question why the Cold War did not
result in a Third World War.

2.2. CSCL environment

The classes of students and their teachers made use of the CSCL
environment called Virtual Collaborative Research Institute (VCRI,
see for example Janssen, Erkens, Kanselaar, & Jaspers, 2007). VCRI
is a groupware program designed to support collaborative learning
on inquiry tasks and research projects. All students had their own
computer in the classroom, and synchronously communicated
with their group members by means of a Chat-tool. The assign-
ment involved exploring the topic of the project by reading histor-
ical sources in the Sources-tool. Students used the Debate-tool to
construct a shared diagram of their arguments. Students used the
Cowriter, a shared text processor, to write their essay.

This synchronous set-up within the same physical space has
multiple advantages (Petrou & Dimitracopoulou, 2003). For exam-
ple, in contrast to distance education, the classroom setting
ensured that students did not need to spend time to get to know
each other before starting on the assignment, because the class
already had a common history and a set of behavioral norms
(Asterhan & Schwarz, 2010). Students are required increasingly
more often to collaborate on complex tasks. While working on
these complex tasks, teachers are often not able to adequately
monitor the collaborative process. Digital communication ensured
that the teacher could constantly monitor each group’s activities
and lowered the chance of classroom disturbances or interruptions
(Petrou & Dimitracopoulou, 2003). Digital communication through
a Chat can also be argued to lead to more precise articulation
because of the absence of non-verbal cues (Asterhan & Schwarz,
2010).

An alternative interface of the VCRI-program was available for
the teacher, which allowed him to monitor the online discussions
of the students in the Chat-tool in real-time and send messages
to students. Messages can be sent by the teacher to a group, more
than one group at a time, or the whole class. Teachers can examine
the texts students are writing in the Cowriter or the diagrams they
are making in the Debate-tool. The teacher could thus monitor
multiple groups at a time by opening the tools the groups are
working in, and could intervene by sending messages through
the Chat-tool.

The program offered the teacher two additional tools. First of
all, by a Statistics-tool the teacher could consult basic statistical
information about students’ activities in VCRI's tools (e.g., the
number of keystrokes per student). Secondly, the teacher could
check the relative activity of each group member in the
Participation-tool, which in the form of spheres visualizes how
much each group member contributed to the groups’ activity (for
more details, see Janssen et al., 2007). Fig. 1 displays an example
configuration of the VCRI teacher interface, in which the
Statistics-tool, two Chat-tools, and the Participation-tool of one
group are opened.

2.3. Interviews

The aim of the study was to examine teachers’ diagnosing and
intervening strategies, the transition between diagnosis and inter-
vention, and related aspects such as the possibility of information
overload and the way teachers alternate or choose between regu-
lating individual student or group level. Most of these aspects are
not observable behavior. For example, when a teacher gives stu-
dents a suggestion for solving the task, only this suggestion is vis-
ible as a written message in the Chat-tool. In previous studies,
these interventions have been counted and coded by many
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Fig. 1. An example of the configuration of the VCRI teacher interface. In this case, the teacher has opened the Statistics-tool (upper left), the Participation-tool (bottom right),

and the Chat-tool for two of the groups.

researchers (Van Leeuwen, Janssen, Erkens, & Brekelmans, 2013).
What remains invisible and has not been reported on in many
studies, however, are the way the teacher diagnosed the students’
task progress, how the teacher decided on an intervention, why the
teacher focused on a particular type of student activity, and
whether the teacher experienced any difficulties while doing so.
Therefore, instead of the actual interventions, the primary object
of study were teachers’ reports about their strategies for diagnosing
and intervening, and the associated challenges and opportunities.
These reports were retrieved by means of interviews.

VCRI automatically logs all communication in the Chat-tool.
Thus, for each lesson a protocol was available with the students’
messages and teacher’s interventions in the Chat-tool. The observ-
able interventions were the starting point for the interviews. After
each lesson, a number of fragments from the chat protocol which
included teacher interventions were selected by the researcher
and used in stimulated recall interviews with the teachers. The
stimulated interviews were held at the same day or the morning
after the corresponding lesson to ensure the teacher could clearly
remember the selected fragments (Lyle, 2003). The fragments were
selected in such a way that they would include an intervention in
each of the groups the teacher regulated, as well as different types
of interventions, for example fragments in which the teacher gave
an explanation or in which the teacher gave an instruction. Both
teachers were shown the selected fragments and asked to com-
ment on how they monitored (i.e., diagnosed) this particular group
and why they chose this particular message (i.e., intervention).
Teachers were free to further elaborate on anything else they
wanted to say about the fragments.

Because the number of lessons that the teachers worked with
VCRI varied, so did the maximum number of possible stimulated
recall interviews. It was made sure that at least two stimulated
interviews were held with both teachers to ensure sufficient con-
tact time between the researcher and each participant
(Onwuegbuzie & Leech, 2007). Six stimulated recall interviews
were held with T1, and two with T2. The stimulated interviews
on average took 20 min per interview.

At the end of working with VCRI, an overarching
semi-structured interview was held with each teacher. In these
interviews the teachers were asked about the way they regulated
students’ activities in VCRI and how they used the various tools
to do so. Questions were asked both about opportunities as well
as possible difficulties. These interviews on average took 30 min.

2.4. Analysis

All interviews were transcribed and coded with the aim of
extracting the most important themes that the teachers described.
To code the transcribed interviews, the Atlas.ti software was used.
A combined top-down and bottom-up approach was used, which
meant a predefined set of themes was constructed that was further
refined based on the actual findings. The aim of the coding proce-
dure was to create a case-ordered matrix (Miles & Huberman,
1994) that would allow us to describe the teachers on each of
the coded aspects. The initial coding scheme consisted of codes
for (1) diagnosing strategies, (2) decisions to intervene, and (3)
focus and recipient of interventions.

2.4.1. Diagnosing strategies

The first matter of interest was the strategies teachers
employed to diagnose the progress and quality of students’ activi-
ties, which can be divided in Observing and Questioning (Van de
Pol et al., 2010). Subsequently, a teacher might report whether this
strategy was efficient and whether he was able to retrieve all infor-
mation about students he needed. Codes were created to analyze
teacher utterances that specifically dealt with positive or negative
aspects they encountered while diagnosing. Thus, concerning diag-
nosis, both strategies and associated experiences were coded.

2.4.2. Intervention decisions

Another important object of study was how a teacher decided to
intervene. As explained, a hypothesized effect of the presence of
multiple groups is that due to the vast amount of available infor-
mation, decisions are not based on currently available information,
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Table 1
Overview of results in the form of short summary phrases.
Theme Strategy Opportunities Challenges
Diagnosing - Few instances of questioning - Amount of available information General: challenge to divide attention
strategies
- Observing: all tools used. Look primarily for visual cues - Participation tool for observing Observing
metasocial aspects
- Would like more info on participation
- High information load
Questioning
- Communication is less immediate
- Absence of facial cues
Decision to Intervene whenever there is a question. Use previous Low student awareness of teacher
intervene knowledge of students
Focus Mostly metacognitive focus Participation tool for observing - Adapting to groups when their
metasocial aspects progress diverges
- Cognitive focus: punctuality of
discussion
Recipient Equal focus on student, group, and class level - Ability to send class messages Communication is less immediate

- Intimacy of group conversations

but on prior knowledge (Feldon, 2007). Both of these possibilities
were therefore identified as coding categories.

2.4.3. Focus and recipient of intervention

Two further characteristics of both diagnosing and intervening
strategies were the focus and recipient. The focus of diagnosis or
intervention denotes what type of student activity it was aimed
at (Van Leeuwen et al., 2013). Commonly identified foci of teacher
regulation are cognitive, metacognitive, social, and metasocial
aspects of students’ activities (Janssen et al., 2007). When the
teachers reported their strategies and experiences, it was coded
whether it concerned students’ cognitive or social activities, or,
on the regulative level, students’ metacognitive or metasocial
activities. The codes for recipient denote whether the object of
the teacher’s reports was an individual student, a collaborating
group, or the whole class (Onrubia & Engel, 2012). Similar to the
codes for diagnosing, the codes for focus and recipient also include
a category for the associated teachers’ experiences. For example, a
teacher might report that he focused on cognitive activities, and
state that he found this very easy to do.

After construction of the initial coding scheme, two researchers
together coded both a stimulated interview and an overarching
interview to serve as a test session. When needed, subcodes were
added to the three main categories listed above. For example, con-
cerning the Diagnosing Strategy ‘Questioning’, a subcode was
added based on teacher reports about immediacy of communica-
tions. When disagreement occurred about the interpretation of a
quote, the rules for coding were refined. After the test session,
the remaining interviews were then coded by one of the research-
ers, leading to a total of 437 coded utterances.

In the final step, a cross table was made for participant x code
(Miles & Huberman, 1994), resulting in an overview of the codes
for both teachers. A list of quotes per participant was derived from
the Atlas.ti software for each code. The results for the two teachers
were compared and integrated into one overview. While the codes
were straightforward and relatively coarse-grained, this step of
summarizing and comparing resulted in rich and nuanced descrip-
tions of each of the teachers (Boeije, 2010). The descriptions were
translated to short summary phrases (Miles & Huberman, 1994) of
the teachers’ strategies and experiences.

3. Results

The overall results for each of the codes, in the form of short
summary phrases, are presented in Table 1. For each theme, the

teachers’ strategies are summarized, as well as the opportunities
and challenges they experienced. In the next subsections, the
results are discussed for each theme. Fragments of teacher-student
interactions, along with teacher comments, are given to illustrate
the findings. In these fragments, student names are changed to
preserve anonymity.

3.1. Diagnosing strategies

Both teachers acknowledged the opportunity to access more
information about students’ activities than is usually available dur-
ing face-to-face collaboration in the classroom. The teachers were
able to observe all student activity and thus see the process as it
was happening. The most frequently reported strategy of diagnos-
ing was Observing, and almost no instances of Questioning were
mentioned. Teacher T1 mentioned as a disadvantage of
Questioning that he sometimes felt he would have liked to have
non-verbal signs to verify whether students understand a concept
or not. Because both teacher and student can delay their response
during a conversation, communication is not as immediate as it is
face-to-face. All teachers missed this temporal immediacy. T2
remarks: “There is a delay in the communication. I like immediate
communication, which is there during regular teaching. It helps me
to better estimate what help students need.”

It seems that the function of Questioning was in part substi-
tuted by using Observing as a means to diagnose. Observing
offered the teachers a multitude of information. The Chat-tool
can for example show whether students are on-task or off-task,
whether they use correct arguments, and how they divide tasks.
The Cowriter and Debate-tool show real time task progress. The
teachers expressed a disadvantage of Observing as well. While
the Chat-tool makes a distinction between group members by
name and text color, the Debate-tool and Cowriter do not. In these
tools, it is not visible which student added which part. Teacher T1
mentioned he would have liked to have this information.

Although both teachers mentioned the advantage of having
access to all student activity, they also struggled with keeping up
with all this information. The teachers therefore divided their
attention between the groups, often in the middle of a conversa-
tion. Table 2 illustrates how this resulted in perceived delayed
communication between T2 and his groups. Table 3 illustrates
T1’s activity in multiple groups at the same time.

The teachers experienced a considerable amount of information
load. This affected the way the teachers observed the students.
Both teachers were prone to look for visual instead of semantic
signs in the Chat-tool, for example the length of a student message
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Table 2
Example of delayed interaction between T2 and his students, along with T2's
comment.

Time  Message

10:08
10:09
10:09
10:09
10:09
10:19

Jane: I'm hungry

Mike: Later

Jane: Pizza

Mark: No I am thirsty [smiley]

Mike: What??

T2: You can use sources from all themes, as long as it supports your
argumentation

T2 comment: “Normally, when a student asks a question you remain at their desk
and the student will start writing, and later on you approach them again and you
take a look and you know he got it. Or you ask about it again, you ask about the
information you just provided, to see whether they understand. But this is different,
it is harder. And divided. Because when I give an answer, I am simultaneously
keeping an eye on the other groups.

You see, here I respond to something I read earlier in the chat. The communication
is delayed, because you have to pay attention to so many things. They probably
asked me a question in the beginning and I did not answer fast enough, and then
they start talking about other things.”

(see the example in Table 3), question marks to signal whether stu-
dents had questions or the use of smileys to indicate possible
off-task behavior.

3.2. Deciding on an intervention after diagnosis

The experiences associated with the diagnostic strategy of
observing had consequences for the teachers’ decision to intervene.
In 65% of reported instances (of a total of 40 coded utterances

Table 3
Example of interaction between T1 and multiple groups, along with T1’s comment.

Time  Group 1 Group 2

12.36  John: Sir, where can we find the
amount of victims and damage
for completing the table?
12.36  Bill: John, I put something in the
table take a look
12.36  John: Okay thanks
12.37 John: Okay that looks good, Lisa: I'm back
right?
12.37 John:? Lisa: I was away for a minute
12.37 John: At least I think so Lisa: The computer didn’t work
12.38  Bill: Yes I think so as well Terry: Sir, the links below the
page, are those additional
information or the original
source?
12.38 TI1. John, you can find that in the
sources, in theme 1
12.38  John: Okay
12.39  John: What did they do to T1: Terry, that is the original
increase their power, let’s take a  source, but you can use those
look links to look for further
information
12.40 John: They both want to T1: How is it going with the
convince others of their way of  division of tasks in this group?
reigning
12.40 Terry: I think it’s okay
12.41 T1: How did the US and the SU
do that?
12:42  John: They tried to increase their
power by introducing the same
political system (SU)
12:42 T1: To everyone: | expect you to T1: To everyone: | expect you to

have an answer for the sub
question in theme 1 today!

have an answer for the sub
question in theme 1 today!

T1 comment: “What I often did when I had all 7 chat windows opened, is check what
is put below my message. When the students talk to each other, it is often one or
two sentences. When the message is longer, it is usually a question. So when I see a
longer text appearing, I first check that.”

about intervening decisions), the teachers intervened on the basis
of specific visual signs (for example question marks) or their prior
knowledge about students instead of on a thorough reading of the
content of the students’ conversations (35%).

The ability to divide attention and switch between groups had a
consequence for the teachers: students are not aware of what the
teacher is doing. Students of course know that the teacher is able to
see all groups’ activity, but they do not know which group the tea-
cher gives attention to at a given moment. T2: “When I am asked a
question, I sometimes do not respond immediately because I am read-
ing something else. Of course this may happen in the classroom as well,
but then you can say I'll be right with you or students can see what you
are doing.” It thus seemed that not only the teachers had a need to
know what students were doing, but also the other way around:
they felt a need for students to know what they were doing. The
fact that students could not ‘see’ the teacher gave the teachers
the feeling that students were waiting for their replies. Therefore,
the teachers answered whenever they thought they were needed,
and often did not stop to think whether intervention was necessary
or whether students could work it out on their own (because a
posed question could also be directed to and answered by another
student). From the results reported here, it seems the decision
whether or not to intervene requires time for teachers to perform
a thorough diagnosis and enough space to reflect on the situation.
Keeping up with multiple groups might cost too much resources to
leave space for that reflection. As teacher T2 said, he had a
demanding enough task of keeping up with the group discussions
and the nature of students’ questions.

Table 3 shows a fragment of a lesson in the class of T1, which
illustrates how the teacher was active in multiple conversations
at the same time, and developed a strategy for monitoring the dis-
cussions. It shows the speed of the conversations, and how the tea-
cher tried to respond to every question, even when that question
was already answered by another student (in Group 1, at time
12.38). In the corresponding comment by T1, he explains how he
monitored the chat windows for questions from students (see also
Section 3.1).

3.3. Diagnosis and intervention: Focus

The teachers often reported a focus on Metacognitive aspects
(on average 56% of a total of 63 coded utterances about focus),
more than on Cognitive aspects (on average 10%). Both teachers
indeed indicated in the overarching interview that they would
have liked to focus more on the task content or subject matter
and to delve into deeper discussions with the groups. It was
already discussed above that there was a high information load.
This may have caused the teachers to have a less clear diagnosis
of the groups’ current understanding of the topic. In turn, this
may have led to less cognitive focus. Furthermore, the Chat-tool
required teachers to be more concise in their formulations.
Teachers had to type their message instead of talk to students,
which they said made their interventions more punctual (shorter
in length). The teachers saw this as a disadvantage. They felt that
especially when conversations delved deep into the subject matter,
the Chat-tool made it difficult to give elaborate explanations, and
to determine whether students grasped the teacher’s feedback.
Table 4 gives an illustration. The students need to collect evidence
for why the Cold War did not result in World War III. A student has
thought of a reason, and T2 tries to encourage her to think of
whether this is an argument for or against war. This suggestion
does not seem to get picked up by the students, and T2 reflects
on this difficulty. Therefore, there sometimes were face-to-face
conversations with groups during the lesson. Teacher T1 offers
an additional remark. As the lessons continued, he noticed that
groups started to diverge concerning their progress on the task.
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Table 4
Example of interaction between T2 and his students, in which T2 doubted whether
students grasped T2's meaning.

Table 5
Example of playful interaction between T1 and his students, along with T1's
comment.

Time  Message Time Message

09:50 Vivian: After World War Il Germany was split into four military zones 13:07 Ken: The Pacific Ocean?

09:50 Vivian: Is that correct? 13:07 T1: So where did they fight, which American soil?

09:50 Vivian: Oh I got something 13:07 Ken: Uhm

09:51 T2: Yes that’s correct! 13:07 Tom: Cuba

09:51 Vivian: Yeah 13:07 Ken: Let's see

09:51 T2: Continue this line of reasoning and think of whether it is a 13:08 Tom: Korea... Vietnam. .. or Afghanistan
counterargument or not 13:08 T1: American soil!!!

09:51 Vivian: Yes but would ‘Tension between east and west’ also be okay? 13:08 Tom: Hahaha [smiley]

09:52  Vivian: And ‘Shut down of transport into West-Berlin’ 13:08 Nelly: Haha

09:53 Lily: I wrote something down take a look at what I've got 13:08 Tom: America. ..

09:53 Vivian: Oh yes I see, well done [smiley]
09:54 T2: Why is the marshall plan a cause for War?
09:55 Vivian: I also added one

T2 comment: “I have the impression that I sometimes do not have a clear idea of the
nature of a student question. Then you quickly have to discover exactly what they
mean and I find it hard to determine whether the answer is adequate, and to what
extent it guides or stimulates them. You could say that students when necessary
will indicate “that is no answer, where is the answer?” and at one point a student
did. What I mean is whether they grasped the feedback, normally you can see that.”

This made it harder to give specified help, and caused the teacher
to focus more on planning and orchestrating the task
(Metacognitive aspects).

The focus of the teachers’ reported strategies and experiences
was relatively often on Social and Metasocial aspects of collabora-
tion (33%). They looked for information on collaborative aspects. T1
for example used the students’ colors in the Chat-tool as an indica-
tion whether all group members were contributing equally. As was
said, T1 would have liked this distinction between students in col-
ors to be available in the Cowriter and Debate-tool as well to fur-
ther focus on task division. The focus on Social and Metasocial
aspects is closely related to the Recipient, which is further dis-
cussed in the section below.

Besides the Chat-tool, another source for observing Metasocial
aspects were the Participation-tool and the Statistics-tool. During
the stimulated interviews, the teachers mentioned using these
tools for observing division of labor (a Metasocial aspect). The
teachers were aware that these tools are based on a quantitative
measure (the number of keystrokes) and that they do not say any-
thing about the quality of student’s input. Still, they used the tools
as indicators for possible collaborative problems, and sometimes
intervened or asked students questions based on their observation
of the Participation or Statistics-tool.

3.4. Diagnosis and intervention: Recipient

T1 and T2 equally mentioned student, group, and class level. T1
specifically talked about the advantages of being able to communi-
cate in small groups without the whole class noticing. As illus-
trated in Table 5, the teacher was able to interact with the group
in a playful way, by giving them hints and letting them try to work
it out for themselves. Normally, this kind of interaction might
make students feel uncomfortable.

While both teachers reported struggling with maintaining an
overview, at the same time they talked about the advantages of
being able to switch between groups. In particular, a useful option
available to them was to send messages to all groups simultane-
ously. When one of the small groups asked a question that was rel-
evant for the whole class, it was easy for the teacher to send out the
answer to all groups. Class messages could also be used for remin-
ders of deadlines or to encourage students to finish a particular sub
task. In Table 2, the teacher does so at time 12.42.

T2 comment: “This is a good thing about the system. When you do this in a regular
lesson and you interact with one student, the rest of the class is watching. And that
can be unpleasant for a student, you have to consider who you will play such a
game with. A student can feel awkward is he doesn’t know the answer, but here it’s
not a problem. Because it's just 3 or 4 of you and nobody notices. So that is an
advantage of doing it this way. And I have to say I enjoy it very much.”

At class level, the teachers felt that there was sometimes a need
to communicate with the students in a immediate, face-to-face
manner. The teachers indicated they sometimes walked around
the classroom to show their authority and make sure the students
knew the teacher was monitoring them. This is related to the
immediacy of communication mentioned earlier.

4. Discussion

This study aimed to contribute to the understanding of teacher
regulation of CSCL by describing the strategies teachers use and the
difficulties they encounter when regulating a relatively large num-
ber of groups.

4.1. Results and theoretical implications

Teacher regulation was investigated in a learning situation in
which teachers regulate the activities of multiple groups within a
digital learning environment. The context thus not only included
the cognitive and social activities students engage in and which
the teacher responds to by intervening, but also the way the learn-
ing environment offers affordances for teachers to monitor and
diagnose those activities and the way teachers make sense of the
multitude of information available to them. Ideally, the CSCL set-
ting makes it possible that the teacher is constantly aware of the
activities students are engaged in, thereby ensuring that the tea-
cher can adapt the given support toward each group both in a
proactive and a reactive way (a difference employed by for exam-
ple De Liévre, Depover, & Dillenbourg, 2006; Vlachopoulos &
Cowan, 2010). Proactively, the teacher could initiate interaction
with the students based on diagnosing the students’ activities
real-time. Reactively, the teacher could use the logged history of
the collaboration to adapt their interventions to the students’
request for support.

Indeed, the teachers in this study indicated they found the
available information valuable and helpful. Teachers for example
proactively looked for social aspects and valued the real-time
information offered by the CSCL environment. Compared to other
settings in which the collaborative process is not constantly
observable, teachers could diagnose problems early on, which
means for example free riding and resulting problems (Simms &
Nichols, 2014) could be avoided. Diagnosing strategies thus con-
sisted foremost of observing.

Another aspect of importance, both concerning diagnosing and
intervening, was the way teachers shifted between individual,
group and class level. Teachers continuously monitored and
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diagnosed the students’ activities, focusing their attention some-
times on the group level (by engaging in a conversation or observ-
ing a group’s progress), and other times on the class level again to
make an announcement or to see whether any group or student
needed additional help (Looi & Song, 2013). Multiple groups could
be observed simultaneously in order to compare their progress.
When an issue was noticed that was relevant for the whole class,
the teachers sent an announcement to all groups.
Simultaneously, issues that were specific to one group could be
dealt with without disrupting the whole class (Schwarz &
Asterhan, 2011). Compared to a plenary discussion, this led to a
more open way of communication between teachers and each of
the groups, during which students were free to make mistakes.
Each group therefore seemed to form a small community within
the wider community of the classroom (Garrison & Arbaugh, 2007).

This shifting between levels is a complex demand on teachers.
Teachers must continuously choose which group to monitor and
how to divide their attention, whether to maintain an eye on every
group or to engage in an in-depth discussion with one particular
group. Furthermore, within each group conversation topics quickly
succeed each other, requiring the teacher to monitor and shift
attention both between and within groups (see the example in
Section 3.2). As teachers shift their attention, they must process
and maintain the information about students they encounter, mak-
ing use of same limited attention resource (Barouillet & Camos,
2007). Interestingly, the question of ‘orchestrating’ different levels
of activities has recently received more attention in CSCL research
(Dillenbourg, Jarveld, & Fischer, 2009). It is recognized that there is
an “interplay between different activities (e.g., how individual
work is integrated in team work)” (p. 12). We certainly agree this
is an important direction for future research, which may be aided
by a cognitive approach to teacher regulation of CSCL in terms of
demands placed on working memory (see examples of such an
approach concerning student teachers; Moos & Pitton, 2014, teach-
ers; Feldon, 2007, and students; Jacob & Parkinson, 2015).

Another cognitively demanding aspect for teachers as a result of
synchronicity is that the available information about the groups
caused high information load. Schwarz and Asterhan (2011) found
that information about students’ activities could help the teachers
to adapt their interventions to the needs of each group. Part of this
adaptivity is that teachers can take time before responding to a
question (Vlachopoulos & Cowan, 2010) and choose not to inter-
vene. As Schwarz and Asterhan (2011) describe, the teacher in their
study explicitly pondered about whether intervention was neces-
sary and if so, what type of intervention. However, in this study,
with seven collaborating groups we found that as a result of high
information load the teachers’ priority was to detect students’
needs and offer support where needed, rather than the question
whether it was better to let students work it out themselves before
intervening. The manageability of the available information
decreased as a result of the number of groups, and the teachers
were not always able to maintain an overview of all student activ-
ities. Thus, because of difficulties with diagnosing, intervening
strategies were also partly hindered. In this respect, monitoring a
large number of groups poses teachers for the same problems as
managing large classes does in terms of less individualized sup-
port, as demonstrated by findings from large classes in
face-to-face research (Blatchford, 2003).

To summarize, we have explored and made an attempt to
widen the framework for describing teacher regulation of student
activities in a CSCL setting characterized by synchronicity.
Teacher regulation encompasses multiple facets, namely diagnos-
ing and intervening strategies for proactively and reactively reg-
ulating collaboration, shifting between individual, group, and
class level, and the extent to which the needs of each group
can be met.

4.2. Practical implications

4.2.1. Lowering information load

As described in Section 4.1, synchronicity in the CSCL setting
was accompanied by high information load, which in turn influ-
enced teachers’ diagnosing and intervening strategies. For example
the decision whether to intervene or not requires teachers to have
a good overview of the situation; i.e., a manageable information
load. An obvious suggestion to limit information load would be
to keep the number of groups relatively small. However, decreas-
ing the number of groups during collaborative situations would
result in increasing group size, i.e. the number of group members
per group. For example, a class of 28 students might be divided
over 7 groups of 4 students, or over 4 groups of 7 students.
Increasing group size, in turn, may lead to additional collaborative
problems: the risk of free-riders and the formation of “islands”
within the group will be more likely (Kreijns et al., 2003). Thus,
there is a trade-off between the manageability and information
load caused by the number of groups, and the risk of problems
brought on by increasing group size.

Another way to decrease information load is by the addition of
teacher supporting tools, which are a form of learning analytics
(Siemens & Gasevic, 2012; Van Leeuwen, Janssen, Erkens, &
Brekelmans, 2014). That is, instead of or besides having access to
the full discussions and group products, CSCL environments could
show the teacher analyses of student activity in the form of visual-
izations or textual summaries, which can be automatically gener-
ated from log files of user activity (Siemens & Gasevic, 2012).
Teacher supporting tools offer at-a-glance information, which
could ensure that teachers have up-to-date information during les-
sons to be able to effectively regulate students’ learning processes
(Cortez et al., 2009). In this study, the teachers also had access to
supporting tools: they could check basic statistics and visualiza-
tions thereof that showed each group member’s relative contribu-
tion to the task. The findings showed that the teachers indeed used
these tools as “indicators/markers”: an uneven distribution within
a group led them to further investigate whether that group needed
support. A suggestion is that since the teachers focused less on cog-
nitive aspects of collaboration, they may have a need for tools that
analyze the texts students write and indicate weak or strong
points. It is important that more research is conducted into the
effects of teacher tools on teachers’ strategies and experiences
(Van Leeuwen et al., 2014).

4.2.2. Immediacy of communication

While communication such as in a Chat-tool more closely
resembles face-to-face communication than asynchronous com-
munication such as in a forum (Cress, Kimmerle, & Hesse, 2009),
all teachers mentioned that they sometimes missed the temporal
immediacy of face-to-face contact. There were two reasons for this.
First of all, during communication teachers and students could
delay their response. Students can for example engage in another
task-related activity while the teacher sends them a message.
This means that the immediacy of a face-to-face conversation, dur-
ing which both conversation partners immediately respond to each
other, is often never fully achieved during CSCL. It might be bene-
ficial to add a feature to learning environments through which
both teachers and students can request ‘uninterrupted’
communication.

The need for face-to-face contact was also partly based on stu-
dents not being aware of what the teacher was doing, because they
were unable to physically see which group is receiving help at a
given moment, or if for example the teacher is reading students’
texts. In other words, effective teacher regulation is not achieved
solely by the teacher being online (Garrison & Arbaugh, 2007).
Teaching presence may have been lacking because of what
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Wengrowicz (2014) calls high pedagogical and communicational
distance between teacher and students. It thus seems that students
need information on the teacher’s activities to know whether the
teacher is present and has for example seen their question.
Suggestions for this type of tool include showing each group a ver-
sion of the Participation tool in which the teacher is also visible as
a mark so that the students can see which group(s) the teacher is
currently paying attention to, or a check button that the teachers
can press to indicate he is reading or monitoring a groups’ activities.

4.3. Limitations and future directions

Given the size of the study’s sample, caution should be exerted
in drawing general conclusions. Two case studies cannot provide
generalizations or conclusions concerning the strategies teachers
use nor the way the number of collaborating groups influences
these strategies. However, as was stressed throughout this article,
our aim has been to provide a qualitative exploration of the ques-
tion at hand, because there is a lack of research that focuses on the
often invisible yet important aspects related to teacher regulation
of CSCL. The sample of this study was carefully chosen so as to
ensure the right balance between being able to draw valid conclu-
sions and the possibility for in-depth analysis (Onwuegbuzie &
Leech, 2007). Follow-up studies on a larger scale could demon-
strate whether the results can be replicated to show recurring pat-
terns of how teachers diagnose and choose to intervene during
CSCL. Furthermore, it should be kept in mind that the present study
was conducted in history education, using tools that were designed
to support learning tasks that that can be characterized as complex
or wicked problems: there were no right or wrong solutions, and
the task involved multiple views on the subject (Munneke,
Andriessen, Kanselaar, & Kirschner, 2007). Had the students
worked on a task for which clear solutions exist, monitoring the
progress and quality of student activities might have been less dif-
ficult. The teachers’ strategies and experiences and the possible
influence of the presence of multiple collaborating groups may dif-
fer in this case.

Our goal was to more deeply explore issues related to teacher
regulation of CSCL that have not been intensively researched yet,
namely the employed diagnosing and intervening strategies and
their possible relationship with synchronicity in terms of the pres-
ence of multiple collaborating groups. In previous sections we
already gave some specific suggestions for future research. Two
further directions for future research are highlighted here. First
of all, explorative studies like these give rise to a need for larger,
quantitative approaches to studying teacher regulation, including
aspects such as the experienced information load and the way
teachers use the tools that are provided to them. Furthermore, in
Section 4.2.1 some suggestions were given for decreasing teachers’
experienced information load, such as offering learning analytics to
teachers (Van Leeuwen et al., 2014). Further research could point
out whether teacher supporting tools can indeed serve this pur-
pose and how such tools may best serve the learning process.
Supporting tools may help to achieve the right balance between
being informed and being overloaded with information. With the
development of learning analytics (Siemens & Gasevic, 2012), tea-
cher tools may move from purely quantitative measures to seman-
tic markers that analyze the content of data. Also, tools should not
only focus on providing the teacher with student data, but also on
the best way students can be informed about the teacher’s actions.

In general, research into class size has mostly focused on the
size of the class as a whole, and not on the number of groups
(see Section 1.2). Given the implications of the presence of multiple
groups for the way the teachers in this study regulated their stu-
dents’ activities, it is important that this aspect of classroom orga-
nization receives more attention in CSCL research.

4.4. Concluding remarks

This study has given insights into the demanding task of regu-
lating students’ activities during CSCL, in particular concerning
the way the presence of multiple groups of students offers chal-
lenges as well as opportunities for the teacher. While the syn-
chronicity and associated challenges that teachers face while
regulating collaborative learning also play a role during
face-to-face education (Doyle, 2006), these challenges become
especially clear during CSCL settings, when the possibility to mon-
itor multiple groups simultaneously means there are new possibil-
ities for diagnosing groups’ needs and for intervening at both
student, group, and class level. Our result indicate the importance
of being aware of the balance between number of groups and
group size, as each class constellation may have different conse-
quences for both teachers and students. This explorative study
made an attempt to widen the framework for describing teachers’
strategies and experiences, and shows the need for further
research to investigate the best way a learning environment can
facilitate learning processes by assisting not only the students,
but also the teacher.

References

Asterhan, C. S. C., & Schwarz, B. B. (2010). Online moderation of synchronous e-
argumentation. International Journal of Computer-Supported Collaborative
Learning, 5, 259-282. http://dx.doi.org/10.1007/s11412-010-9088-2.

Barouillet, P., & Camos, V. (2007). The time-based resource-sharing model of
working memory. In N. Osaka, R. H. Logie, & M. D’Esposito (Eds.), The cognitive
neuroscience of working memory (pp. 59-80). Oxford: Oxford University Press.

Blatchford, P. (2003). A systematic observational study of teachers’ and pupils’
behaviour in large and small classes. Learning and Instruction, 13(6), 569-595.
http://dx.doi.org/10.1016/S0959-4752(02)00043-9.

Blatchford, P., Baines, E., Kutnick, P., & Martin, C. (2001). Classroom contexts:
Connections between class size and within class grouping. British Journal of
Educational ~ Psychology, 71(2), 283-302. http://dx.doi.org/10.1348/
000709901158523.

Blatchford, P., Bassett, P., & Brown, P. (2011). Examining the effect of class size on
classroom engagement and teacher-pupil interaction: Differences in relation to
pupil prior attainment and primary vs. secondary schools. Learning and
Instruction, 21, 715-730. http://dx.doi.org/10.1016/j.learninstruc.2011.04.001.

Boeije, H. (2010). Analysis in qualitative research. London: Sage.

Brithwiler, C., & Blatchford, P. (2011). Effects of class size and adaptive teaching
competency on classroom processes and academic outcome. Learning and
Instruction, 21, 95-108. http://dx.doi.org/10.1016/j.learninstruc.2009.11.004.

Cortez, C., Nussbaum, M., Woywood, G., & Aravena, R. (2009). Learning to
collaborate by collaborating: A face-to-face collaborative activity for
measuring and learning basics about teamwork. Journal of Computer Assisted
Learning, 25, 126-142. http://dx.doi.org/10.1111/j.1365-2729.2008.00298.x.

Cress, U., Kimmerle, ], & Hesse, F. (2009). Impact of temporal extension,
synchronicity, and group size on computer-supported information exchange.
Computers in Human Behavior, 25(3), 731-737. http://dx.doi.org/10.1016/
j.chb.2009.01.010.

De Liévre, B., Depover, C., & Dillenbourg, P. (2006). The relationship between
tutoring mode and learners’ use of help tools in distance education. Instructional
Science, 34(2), 97-129. http://dx.doi.org/10.1007/s11251-005-6076-4.

De Smet, M., Van Keer, H., De Wever, B., & Valcke, M. (2010). Studying thought
processes of online peer tutors through stimulated-recall interviews. Higher
Education, 59(5), 645-661. http://dx.doi.org/10.1007/s10734-009-9273-2.

Dillenbourg, P., Jarveld, S., & Fischer, F. (2009). The evolution of research on
computer-supported collaborative learning: From design to orchestration. In N.
Balacheff, S. Ludvigsen, T. de Jong, A. Lazonder, & S. Barnes (Eds.), Technology
enhanced learning: Principles and products (pp. 3-19). Netherlands: Springer.

Doyle, W. (2006). Ecological approaches to classroom management. In C. M.
Evertson & C. S. Weinstein (Eds.), Handbook of classroom management: Research,
practice, and contemporary issues (pp. 97-125). Mahwah, NJ: Erlbaum.

Dyckhoff, A. L., Zielke, D., Biiltmann, M., Chatti, M. A., & Schroeder, U. (2012). Design
and implementation of a learning analytics toolkit for teachers. Educational
Technology & Society, 15(3), 58-76. Retrieved from <http://www.ifets.info/
journals/15_3/5.pdf>.

Elliott, . G. (2009). The nature of teacher authority and teacher expertise. Support
for Learning, 24(4), 197-203. http://dx.doi.org/10.1111/j.1467-9604.2009.
01429.x.

Feldon, D. F. (2007). Cognitive load and classroom teaching: The double-edged
sword of automaticity. Educational Psychologist, 42(3), 123-137. http://
dx.doi.org/10.1080/00461520701416173.

Garrison, D. R,, Anderson, T., & Archer, W. (2010). The first decade of the community
of inquiry framework: A retrospective. The Internet and Higher Education, 13(1-
2), 5-9. http://dx.doi.org/10.1016/j.iheduc.2009.10.003.


http://dx.doi.org/10.1007/s11412-010-9088-2
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0010
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0010
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0010
http://dx.doi.org/10.1016/S0959-4752(02)00043-9
http://dx.doi.org/10.1348/000709901158523
http://dx.doi.org/10.1348/000709901158523
http://dx.doi.org/10.1016/j.learninstruc.2011.04.001
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0030
http://dx.doi.org/10.1016/j.learninstruc.2009.11.004
http://dx.doi.org/10.1111/j.1365-2729.2008.00298.x
http://dx.doi.org/10.1016/j.chb.2009.01.010
http://dx.doi.org/10.1016/j.chb.2009.01.010
http://dx.doi.org/10.1007/s11251-005-6076-4
http://dx.doi.org/10.1007/s10734-009-9273-2
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0060
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0060
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0060
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0060
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0065
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0065
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0065
http://www.ifets.info/journals/15_3/5.pdf
http://www.ifets.info/journals/15_3/5.pdf
http://dx.doi.org/10.1111/j.1467-9604.2009.01429.x
http://dx.doi.org/10.1111/j.1467-9604.2009.01429.x
http://dx.doi.org/10.1080/00461520701416173
http://dx.doi.org/10.1080/00461520701416173
http://dx.doi.org/10.1016/j.iheduc.2009.10.003

242 A. van Leeuwen et al./ Computers in Human Behavior 52 (2015) 233-242

Garrison, D. R, & Arbaugh, J. B. (2007). Researching the community of inquiry
framework: Review, issues, and future directions. Internet and Higher Education,
10(3), 157-172. http://dx.doi.org/10.1016/j.iheduc.2007.04.001.

Jacob, R., & Parkinson, J. (2015). The potential for school-based interventions that
target executive function to improve academic achievement: A review. Review
of Educational Research. http://dx.doi.org/10.3102/0034654314561338. online
preprint.

Janssen, ]., Erkens, G., Kanselaar, G. & Jaspers, ]. (2007). Visualization of
participation: Does it contribute to successful computer-supported
collaborative learning? Computers & Education, 49(4), 1037-1065. http://
dx.doi.org/10.1016/j.compedu.2006.01.004.

Kaendler, C., Wiedmann, M., Rummel, N., & Spada, H. (2014). Teacher competencies
for the implementation of collaborative learning in the classroom: A framework
and research review. Educational Psychology Review. http://dx.doi.org/10.1007/
s10648-014-9288-9. online preprint.

Kreijns, K., Kirschner, P. A., & Jochems, W. (2003). Identifying the pitfalls for social
interaction in computer-supported collaborative learning environments: A
review of the research. Computers in Human Behavior, 19, 335-353. http://
dx.doi.org/10.1016/S0747-5632(02)00057-2.

Looi, C.-K., & Song, Y. (2013). Orchestration in a networked classroom: Where the
teacher’s real-time enactment matters. Computers & Education, 69, 510-513.
http://dx.doi.org/10.1016/j.compedu.2013.04.005.

Lyle, J. (2003). Stimulated recall: A report on its use in naturalistic research. British
Educational Research Journal, 29, 861-878. http://dx.doi.org/10.1080/
0141192032000137349.

Miles, M. B., & Huberman, A. M. (1994). Qualitative data analysis (2nd ed.). Thousand
Oaks, CA: Sage Publications.

Miller, M., & Hadwin, A. (2015). Scripting and awareness tools for regulating
collaborative learning: Changing the landscape of support in CSCL. Computers in
Human Behavior, 52, 513-588.

Moos, D. C., & Pitton, D. (2014). Student teacher challenges: Using the cognitive load
theory as an explanatory lens. Teaching Education, 25(2), 127-141. http://
dx.doi.org/10.1080/10476210.2012.754869.

Munneke, L., Andriessen, J., Kanselaar, G., & Kirschner, P. A. (2007). Supporting
interactive argumentation: Influence of representational tools on discussing a
wicked problem. Computers in Human Behavior, 23, 1072-1088. http://
dx.doi.org/10.1016/j.chb.2006.10.003.

Myhill, D., & Warren, P. (2005). Scaffolds or straitjackets? Critical moments in
classroom discourse. Educational Review, 57, 55-69. http://dx.doi.org/10.1080/
0013191042000274187.

Onrubia, J., & Engel, A. (2012). The role of teacher assistance on the effects of a
macro-script in collaborative writing tasks. International Journal of Computer-
Supported Collaborative Learning, 7(1), 161-186. http://dx.doi.org/10.1007/
s11412-011-9125-9.

Onwuegbuzie, A., & Leech, N. (2007). A call for qualitative power analyses. Quality &
Quantity, 41(1), 105-121. http://dx.doi.org/10.1007/s11135-005-1098-1.

Orellana, A. (2006). Class size and interaction in online courses. Quarterly Review of
Distance  Education, 7(3), 229-248. Retrieved from <http://www.
infoagepub.com>.

Petrou, A., & Dimitracopoulou, A. (2003). Is synchronous computer mediated
collaborative problem-solving ‘Justified’ only when by distance? Teachers’
points of views and interventions with CO-located groups, during everyday
class activities. In B. Wasson, S. Ludvigsen, & U. Hoppe (Eds.), Designing for
change in networked learning environments. Proceedings of the international

conference on computer support for collaborative learning 2003 (pp. 441-450).
Springer, Netherlands.

Puntambekar, S., & Hiibscher, R. (2005). Tools for Scaffolding students in a complex
learning environment: What have we gained and what have we missed?
Educational Psychologist, 40(1), 1-12. http://dx.doi.org/10.1207/
515326985ep4001_1.

Rodgers, E. M. (2004). Interactions that scaffold reading performance. Journal of
Literacy Research, 36, 501-532. http://dx.doi.org/10.1207/s15548430jlr3604_4.

Russell, V., & Curtis, W. (2013). Comparing a large- and small-scale online language
course: An examination of teacher and learner perceptions. The Internet and
Higher Education, 16, 1-13. http://dx.doi.org/10.1016/j.iheduc.2012.07.002.

Schwarz, B. B., & Asterhan, C. S. C. (2011). E-moderation of synchronous discussions
in educational settings: A nascent practice. Journal of the Learning Sciences,
20(3), 395-442. http://dx.doi.org/10.1080/10508406.2011.553257.

Siemens, G., & Gasevic, D. (2012). Guest editorial - Learning and knowledge
analytics. Educational Technology & Society, 15(3), 1-2. Retrieved from <http://
www.ifets.info/journals/15_3/1.pd>.

Simms, A., & Nichols, T. (2014). Social loafing: A review of the literature. Journal of
Management Policy and Practice, 15(1), 58-67.

Smit, J., Van Eerde, H. A. A., & Bakker, A. (2013). A conceptualisation of whole-class
scaffolding. British Educational Research Journal, 39(5), 817-834. http://
dx.doi.org/10.1002/ber;j.3007.

Smith, M. L, & Glass, G. V. (1980). Meta-analysis of research on class size and its
relationship to attitudes and instruction. American Educational Research Journal,
17(4), 419-433. http://dx.doi.org/10.3102/00028312017004419.

Stahl, G., Koschmann, T., & Suthers, D. (2006). Computer-supported collaborative
learning: An historical perspective. In R. K. Sawyer (Ed.), Cambridge handbook of
the learning sciences (pp. 409-426). Cambridge, UK: Cambridge University Press.

Van de Pol, ]., Volman, M., & Beishuizen, ]J. (2010). Scaffolding in teacher-student
interaction: A decade of research. Educational Psychology Review, 22, 271-296.
http://dx.doi.org/10.1007/s10648-010-9127-6.

Van Leeuwen, A. Janssen, J., Erkens, G., & Brekelmans, M. (2013). Teacher
interventions in a synchronous, co-located CSCL setting: Analyzing focus,
means, and temporality. Computers in Human Behavior, 29(4), 1377-1386.
http://dx.doi.org/10.1016/j.chb.2013.01.028.

Van Leeuwen, A, Janssen, ]., Erkens, G. & Brekelmans, M. (2014). Supporting
teachers in guiding collaborating students: Effects of learning analytics in CSCL.
Computers &  Education, 79, 28-39. http://dx.doi.org/10.1016/
j.compedu.2014.07.007.

Vlachopoulos, P., & Cowan, J. (2010). Choices of approaches in e-moderation:
Conclusions from a grounded theory study. Active Learning in Higher Education,
11(3), 213-224. http://dx.doi.org/10.1177/1469787410379684.

Wengrowicz, N. (2014). Teachers’ pedagogical change mechanism - Pattern of
structural relations between teachers’ pedagogical characteristics and teachers’
perceptions of transactional distance (TTD) in different teaching environments.
Computers &  Education, 76, 190-198.  http://dx.doi.org/10.1016/
j.compedu.2014.03.020.

Xi, Z., Liu, L., & Ordéiiez de Pablos, P. (2014). The auxiliary role of information
technology in teaching: Enhancing programming course using alice.
International Journal of Engineering Education, 30(3), 560-565.

Zhang, X., Ordéfiez de Pablos, P., & Zhang, Y. (2012). The relationship between
incentives, explicit and tacit knowledge contribution in online engineering
education project. International Journal of Engineering Education, 28, 1341-1346.


http://dx.doi.org/10.1016/j.iheduc.2007.04.001
http://dx.doi.org/10.3102/0034654314561338
http://dx.doi.org/10.1016/j.compedu.2006.01.004
http://dx.doi.org/10.1016/j.compedu.2006.01.004
http://dx.doi.org/10.1007/s10648-014-9288-9
http://dx.doi.org/10.1007/s10648-014-9288-9
http://dx.doi.org/10.1016/S0747-5632(02)00057-2
http://dx.doi.org/10.1016/S0747-5632(02)00057-2
http://dx.doi.org/10.1016/j.compedu.2013.04.005
http://dx.doi.org/10.1080/0141192032000137349
http://dx.doi.org/10.1080/0141192032000137349
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0125
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0125
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0130
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0130
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0130
http://dx.doi.org/10.1080/10476210.2012.754869
http://dx.doi.org/10.1080/10476210.2012.754869
http://dx.doi.org/10.1016/j.chb.2006.10.003
http://dx.doi.org/10.1016/j.chb.2006.10.003
http://dx.doi.org/10.1080/0013191042000274187
http://dx.doi.org/10.1080/0013191042000274187
http://dx.doi.org/10.1007/s11412-011-9125-9
http://dx.doi.org/10.1007/s11412-011-9125-9
http://dx.doi.org/10.1007/s11135-005-1098-1
http://www.infoagepub.com
http://www.infoagepub.com
http://dx.doi.org/10.1207/s15326985ep4001_1
http://dx.doi.org/10.1207/s15326985ep4001_1
http://dx.doi.org/10.1207/s15548430jlr3604_4
http://dx.doi.org/10.1016/j.iheduc.2012.07.002
http://dx.doi.org/10.1080/10508406.2011.553257
http://www.ifets.info/journals/15_3/1.pd
http://www.ifets.info/journals/15_3/1.pd
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0195
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0195
http://dx.doi.org/10.1002/berj.3007
http://dx.doi.org/10.1002/berj.3007
http://dx.doi.org/10.3102/00028312017004419
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0210
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0210
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0210
http://dx.doi.org/10.1007/s10648-010-9127-6
http://dx.doi.org/10.1016/j.chb.2013.01.028
http://dx.doi.org/10.1016/j.compedu.2014.07.007
http://dx.doi.org/10.1016/j.compedu.2014.07.007
http://dx.doi.org/10.1177/1469787410379684
http://dx.doi.org/10.1016/j.compedu.2014.03.020
http://dx.doi.org/10.1016/j.compedu.2014.03.020
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0240
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0240
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0240
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0250
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0250
http://refhub.elsevier.com/S0747-5632(15)00447-1/h0250

	Teacher regulation of multiple computer-supported collaborating groups
	1 Introduction
	1.1 Diagnosing student activities when regulating multiple groups
	1.2 Teacher interventions when regulating multiple groups
	1.3 Aim of the present study

	2 Method
	2.1 Participants
	2.2 CSCL environment
	2.3 Interviews
	2.4 Analysis
	2.4.1 Diagnosing strategies
	2.4.2 Intervention decisions
	2.4.3 Focus and recipient of intervention


	3 Results
	3.1 Diagnosing strategies
	3.2 Deciding on an intervention after diagnosis
	3.3 Diagnosis and intervention: Focus
	3.4 Diagnosis and intervention: Recipient

	4 Discussion
	4.1 Results and theoretical implications
	4.2 Practical implications
	4.2.1 Lowering information load
	4.2.2 Immediacy of communication

	4.3 Limitations and future directions
	4.4 Concluding remarks

	References


