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A B S T R A C T

For this review, we synthesized quantitative and qualitative research on collaborative learning to
examine the relationship between teacher guidance strategies and the processes and outcomes of
collaboration among students (66 studies). The results show that several aspects of teacher
guidance are positively related to student collaboration, for example when teachers focus their
attention on students’ problem solving strategies. During student collaboration, opportunities
arise for students to engage in collaborative activities that support their learning process. The
way teachers take more or less control of these moments determines whether these opportunities
can be turned into real moments of learning for the students. This review highlights the im-
portant yet challenging role of the teacher during collaborative learning.

1. A systematic review of teacher guidance during collaborative learning

Collaborative learning (CL) refers to instructional arrangements that involve two or more students working together on a shared learning
goal (Asterhan & Schwarz, 2016; Dillenbourg, 1999; Gillies & Boyle, 2008). CL emphasizes the importance of positive interaction
among students (Johnson & Johnson, 2009; Lou et al., 1996): during CL, students are encouraged to ask questions, give elaborate
explanations, exchange arguments, formulate new ideas and problem solutions, and so on. CL is considered a “success story” (cf.
Johnson & Johnson, 2009) because of the large number of studies that demonstrate positive effects of collaboration on cognitive,
meta-cognitive, affective-motivational, and social aspects of learning (Johnson & Johnson, 2009). Several meta-analyses (e.g., Chen,
Wang, Kirschner, & Tsai, 2018; Kyndt et al., 2014; Rohrbeck, Ginsburg-Block, Fantuzzo, & Miller, 2003; Roseth, Johnson, & Johnson,
2008) show that students working in small groups indeed achieve higher learning outcomes than students working on a task in-
dividually (e.g., increased learning gains, increased performance on standardized or teacher-made tests). However, these positive
results can only be achieved when teachers make adequate instructional decisions (Cohen, 1994; Kaendler, Wiedmann, Rummel, &
Spada, 2015; Van de Pol, Volman, & Beishuizen, 2010). Particularly while students are collaborating, teachers need to monitor which
problems students encounter and to intervene when necessary (Van de Pol, Volman, Oort, & Beishuizen, 2015). The aim of this
review is to synthesize the existing empirical literature that investigates the role of primary and secondary education teachers while
guiding the collaborative process. By doing so, we aim to determine which aspects of teacher guidance are most beneficial for
fostering successful collaboration between students. We do this by performing a comprehensive and systematic review of both
quantitative and qualitative studies that investigated the role of teacher guidance during CL.

Although some authors have used the terms ‘collaborative learning’ and ‘cooperative learning’ interchangeably (e.g., Kreijns,
Kirschner, & Jochems, 2003; McInnerney & Roberts, 2004; Sung, Yang, & Lee, 2017), others note important differences between both
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terms (e.g., Dillenbourg, 1999; Dillenbourg, Baker, Blaye, & O'Malley, 1996; Slavin, 1997). When collaborative learning and co-
operative learning are contrasted, this is often based on the idea that cooperative learning involves division of labor, while colla-
borative learning is seen as the “mutual engagement of participants in a coordinated effort to solve the problem together” (Roschelle
& Teasley, 1995). The idea that cooperative learning should always involve division of labor may stem from the so-called Jigsaw
procedure employed in a number of cooperative learning scenarios (e.g., Aronson & Bridgeman, 1979). This procedure is however far
from the only procedure employed in cooperative learning scenarios. Other procedures include for example Student Teams-
Achievement Divisions (Slavin, 1994) and Learning Together (Johnson & Johnson, 1998). These latter two procedures also emphasize
the importance of learning as a shared experience as advocated by proponents of collaborative learning. We therefore agree with
Kreijns et al. (2003), who noted many similarities between collaborative and cooperative learning. Specifically relevant to this review
is the notion that the role of the teacher while guiding either cooperative or collaborative learning is similar: he or she is seen as a
facilitator with the aim to guide groups of students. Furthermore, our definition of CL (see above) is sufficiently broad to fit with
multiple approaches to peer learning, which aligns well with our goal to provide a comprehensive synthesis of the empirical literature
investigating the teacher's role during CL. For the sake of clarity however, we will from now on refer to all of these learning scenarios
as collaborative learning.

1.1. The role of the teacher during collaborative learning

Previous research has demonstrated that interaction among students is an important predictor for whether students actually learn
from CL (see for example Webb & Mastergeorge, 2003). These studies highlight the importance of collaborative interaction (i.e., the
manner in which students work together) and also illustrate that student’ interaction needs to be supported. Studies by Chinn,
O'Donnell, and Jinks (2000) and Barron (2003) highlight the importance of on-task interaction among students. With on-task in-
teraction, we mean interaction that is relevant for the task at hand. It is important to note that this is not limited to cognitive activities
(e.g., explaining, summarizing) or interaction focused directly at the concepts involved in the task, but also includes regulative
activities or social-affective activities that contribute to successful attainment of the group's goals (Janssen, Erkens, Kanselaar, &
Jaspers, 2007). Moreover, work by Mullins, Rummel, and Spada (2011) shows that it is not only important that students are on-task
during CL, but that it is also crucial how they behave when they are on-task: when students engage in high-level elaboration (e.g., give
extended and elaborate answers or help, ask for reasons and clarification), this is positively associated with greater learning. In sum,
research has demonstrated that the way students interact with each other critically impacts their learning process during CL.

During CL, the teacher plays a crucial role in fostering positive student interaction (Kaendler et al., 2015): the teacher for example
diagnoses the progress of the group and intervenes when necessary (Van de Pol et al., 2010). Without adequate teacher guidance,
positive interaction between students is at risk. When teachers do not identify problems in time and do not intervene adequately, the
quality of the collaborative process and the resulting learning outcomes might be hindered (Van de Pol et al., 2010). Research shows
that guiding groups of collaborating students is a demanding task for teachers (Van Leeuwen, Janssen, Erkens, & Brekelmans, 2015).
For example, it requires teachers to master multiple advanced competencies (De Hei, Sjoer, Admiraal, & Strijbos, 2016; Van Leeuwen
et al., 2015). This is because during CL, teachers need to monitor several groups at the same time, provide support concerning task
content as well as strategies for collaboration, and need to decide whether it is necessary to intervene, and if so, what kind of
intervention is most suitable. Thus, CL requires far more from the teacher than simply placing students in groups and instructing them
to work together (Kaendler et al., 2015; Le Nhu Ngoc Ha, Janssen, & Wubbels, 2018). Studies that focused on teacher guidance of CL
thus indicate that teacher guidance is indeed important for student collaboration. For example, Webb et al. (2008) showed that
primary education teachers differed in the frequency with which they asked students to explain their answers. These differences
subsequently affected students' discussions: when the teacher stimulated elaborate explanations (e.g., explaining a concept by giving
arguments instead of merely providing the correct answer), students indeed gave more elaborate explanations compared to situations
when the teacher did not stimulate these explanations. As another example, Chiu (1998) found that specific types of teacher in-
terventions were positively associated with student interaction during CL: when teachers offered compliments and support to groups
of students, this increased students’ engagement. There is thus empirical evidence that supports the assertion that the interaction
among group members is associated with how teachers guide these groups.

Although several studies investigated the strategies teacher use to guide CL, these studies differ considerably with respect to their
focus and their methodology. Some studies primarily focus on describing the strategies teachers may employ to guide CL (e.g., Gillies
& Boyle, 2008). Others aim to uncover how teacher guidance is associated with collaboration between students and with individual
students’ learning gains (e.g., Dekker & Elshout-Mohr, 2004; Jadallah et al., 2011). Furthermore, the available studies differ sub-
stantially with respect to their methodology. A number of studies use a qualitative methodology to describe and classify teacher
guidance strategies (e.g., Ding, Li, Piccolo, & Kulm, 2007; Van Leeuwen, Janssen, Erkens, & Brekelmans, 2013). Another group of
studies aims to quantify guidance strategies and investigates whether context (e.g., academic subject, type of task, or level of edu-
cation) and teacher characteristics (e.g., experience, participating in an in-service education program) are associated to the occur-
rence of specific teacher strategies (e.g., De Smet, Van Keer, De Wever, & Valcke, 2010; Gillies & Khan, 2008). A last group of studies
investigates teacher guidance of CL using both quantitative and qualitative methods (mixed method studies, e.g., Emmer & Gerwels,
2002; Jadallah et al., 2011). In sum, studies investigating teacher guidance during CL show differences concerning research questions
and research methodology, which together provide varied and complementary perspectives on teacher guidance of CL. This diversity
in research perspectives and methodologies will be addressed in our synthesis of the literature by attempting to include both qua-
litative and quantitative studies.
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1.2. Review studies concerning the role of the teacher during collaborative learning

Several recent review studies (e.g., Dobber, Tanis, Zwart, & Van Oers, 2014; Kaendler et al., 2015; Webb, 2009) have attempted to
provide an overview of the research concerning the way teachers guide CL. The reviews by Webb (2009) and Kaendler et al. (2015)
provide a theoretical description of the role and the importance of the teacher during different phases of CL (pre-active, inter-active,
and post-active). These reviews describe how, during the preparation phase (pre-active) of CL, teachers' activities for example involve
composing the collaborating groups (heterogeneous versus homogeneous groups with respect to performance level or gender) and
preparing students for the collaborative task (Webb, 2009). These studies also describe the importance of evaluating the collaborative
process afterwards (post-active), both for teachers’ professional development as well as for increasing the effectiveness of future
implementation of CL (Kaendler et al., 2015).

The existing reviews conclude that teachers can play an important role especially during the interactive phase, when students
collaborate. In this phase, teachers act as a reference or a role model for students by demonstrating how to interact with group
members (Dobber et al., 2014). Furthermore, teachers can stimulate students to explain their ideas to each other and to ask follow-up
questions that deepen the group discussion (Webb, 2009).

So far, these published reviews primarily aim to provide a theoretical framework for teacher guidance strategies and the possible
effects of these strategies on students' collaborative interaction. To a lesser extent, these reviews provide an overview of the relation
between guidance strategies and students' collaborative interaction. What these reviews do not provide, however, is a systematic
synthesis of the available empirical work investigating the relation between teacher guidance strategies and the collaborative process
itself and the resulting outcomes of collaboration (e.g., increased achievement, increased performance on teacher-made tests).
Although the available reviews survey the existing body of research, none of the reviews was set-up and executed as a systematic
literature review. The reviews by Dobber et al. (2014), Kaendler et al. (2015), and Webb (2009) lack the hallmarks of systematic
research reviews, such as a systematic and exhaustive survey of the literature, quality assessment of the uncovered studies, appli-
cation of inclusion and/or exclusion criteria, and a systematic approach to synthesizing the included studies. The goal of this study is
therefore to provide a systematic overview of studies investigating the relationship between teacher guidance during CL and students’
interaction and learning outcomes.

1.3. Goals and research questions of the present review study

We aim to extend earlier reviews by performing a systematic literature search of studies investigating the relationship between
teacher guidance strategies and students’ interaction during CL and the resulting outcomes of that interaction. Furthermore, we aim
to do this irrespective of the research methodologies employed in these studies (quantitative, qualitative, or mixed). We will therefore
conduct a systematic review that incorporates different types of evidence (Pope, Mays, & Popay, 2007). The following research
question was formulated: How are teacher guidance strategies during collaborative learning associated with interaction among students and
subsequent learning outcomes?

2. Method

Following recommendations by Van Wesel, Boeije, and Alisic (2015), our synthesis consisted of the following steps: (1) literature
search, (2) study identification, (3) study coding, (4) quality appraisal, and (5) thematic analysis.

2.1. Literature search

Publications had to meet three criteria to be included in the review. First, the context of the study had to concern CL: a setting in
which groups of two or more students learn or attempt to learn something together with a shared goal (cf., Dillenbourg, 1999).
Second, the study needed to focus on the presence of a teacher who guided student collaboration. Third, the scope of the review was
restricted to studies in primary and secondary education, allowing for all types of education (public and private). For each of these
criteria, synonyms were formulated, leading to one search query which consisted of three OR-queries that were combined by means
of AND-operators. The databases ERIC, PsycInfo, Scopus, and WebOfScience were used to execute the search query in November
2018. No time restrictions were placed; the results thus included all studies from these databases until November 2018. The search
query was composed in English, thus leading only to studies reported in English. CL was queried using terms such as ‘collaborative
learning’, ‘cooperative learning’, and ‘small group learning’. Teacher guidance was queried using search terms such as ‘moderation’,
‘support’, and ‘guidance’. Primary and secondary education studies were sought using search terms as ‘elementary education’ and
‘secondary education’. The full search query is depicted in Table S1 (online only).

2.2. Study identification

After duplicates were removed, the search query led to 13.196 publications. Fig. 1 shows the steps we followed to select relevant
publications. The two authors and two research assistants were involved in the process of study selection. They met on a weekly basis
to discuss the application of the selection criteria outlined in the previous section (collaborative learning, focus on role of the teacher,
primary or secondary education) to the publications uncovered by our search query. This procedure ensured that the selection criteria
were consistently applied. Abstracts were read and assessed using the three criteria. When there was discussion about whether or not
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the abstract should pass the screening phase, the first author made the final decision.
This resulted in the identification of 234 publications that were potentially relevant. Full texts were collected for these remaining

publications; 200 were available. Based on the Method-sections of the articles, 141 studies were excluded. Ten articles were theo-
retical or overview studies and were therefore excluded. Other studies mentioned the presence of a teacher, but did not observe
teacher guidance or report on teacher guidance strategies. Also, studies in which context factors and dependent variables at the
student level were measured, but not teacher guidance strategies, were excluded because they did not allow for conclusions con-
cerning the role of the teacher during student collaboration. Furthermore, when multiple studies from the same author reported on
the same dataset, only one publication was retained (the publication with the most elaborate results section). This resulted in a set of
59 empirical studies.

At this stage, a snowballing method was used to search for additional publications. Two strategies were used. First, the references
of theoretical publications were checked. Second, the bibliography of the authors whose work surfaced three times or more in the
included publications were perused for additional relevant publications. Snowballing identified seven additional publications,
leading to a total of 66 empirical studies that were included in the review. See Tables S2 and S3 (online only) for an overview of
included studies and their characteristics.

2.3. Study coding

Two common approaches can be used to combine quantitative and qualitative evidence in a review study (Dixon-Woods, Agarwal,
Jones, Young, & Sutton, 2005; Pope et al., 2007). The first of those consists of performing two separate review studies for the
quantitative and the qualitative publications, followed by integration of the results (see for example Van Wesel et al., 2015). The two
reviews each go through the usual process of judging quality of studies, extracting relevant data, and synthesizing findings. The
second approach is by converting all evidence into qualitative form, and subsequently performing a content or thematic analysis (see
for example Dixon-Woods et al., 2006; Flemming, 2010).

The approach chosen for the present review study was a combination of both methods. Common to the method of converting all
findings into qualitative form, the 66 remaining publications were processed qualitatively by reading the studies and formulating
summary phrases that captured their findings. These summary phrases reflected findings described in the Results section of a par-
ticular study. For example, a summary phrase could be “Teacher explanations are positively associated with students’ on-task be-
havior during CL”. It is important to note that a single study could yield multiple summary phrases if the study described multiple
findings that were relevant to present review. From the 66 articles, 369 sentences were obtained (M=6.0 sentences per study).

2.4. Quality appraisal

Next, in line with the method of performing two separate reviews, the quality of each study was assessed. Based on this quality
appraisal, a weight was assigned to each study. This allowed us to take into account possible differences in studies concerning their
rigor and validity. For the quantitative studies, the evidence-based librarianship critical appraisal checklist (EBLCAC) was used to
determine study quality (Glynn, 2006). For the qualitative studies, the Qualitative Research Checklist (QRC) was used (CASP, 2006).

Fig. 1. Flow chart of selection of relevant publications for the review.
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Both instruments were chosen because they were appropriate to the research domain (education), because they included clear
guidelines on how to employ the checklist, and because they are commonly used by other researchers. Both instruments consist of a
number of yes/no questions that address the quality of the study. For example, the EBLCAC includes a question whether a control
group was used, and the QRC includes a question whether the selection of participants was appropriate. For both instruments, all
questions were scored −1 (when the answer was ‘no’), 0 (when the answer was ‘a little’ or ‘can't tell’), or 1 (when the answer was ‘yes’).
The QRC consists of 10 questions, leading to possible score of −10 to 10. The EBLCAC consists of 26 questions. Because the QRC
includes questions about aims and value of the study, whereas the EBLCAC does not, we added these two questions to EBLCAC,
leading to a total of 28 questions. Furthermore, three EBLCAC questions could be answered with ‘not applicable’, for example in the
question “If based on regularly collected statistics …” when the study did not include repeated measures. Thus, the possible scores for
EBLCAC had a range of −28 to 28, with some studies having a possible range of −25 to 25. To allow for comparisons between
qualitative and quantitative studies, we standardized the EBLCAC and QRC scores to a scale from 0 (low quality study) to 1 (high
quality study).

All publications were summarized and coded by four researchers (the two authors and two research assistants). To establish
interrater reliability, a sample set of 20 articles (= 26%) was summarized and coded independently by all four researchers. Ten
studies were assessed with the EBLCAC and another ten with the QRC. This number was based on studies that demonstrate that when
using coding schemes with three options (−1, 0, +1), about 9–12 units can be sufficient to determine Cohen's kappa reliably with a
power of 80% (Bujang & Baharum, 2017). For the EBLCAC, a Cohen's Kappa of 0.71 was established. For the QRC, a Cohen's Kappa of
0.68 was established. Both measures of interrater agreement can be considered substantial (Landis & Koch, 1977). After establishing
reliability of the summarizing and coding methodology, each publication was assigned to two coders. The first coder formulated
summary phrases and assigned a weight with the EBLCAC and/or QRC. Especially when a value of −1 was assigned for one of the
criteria, the second coder checked the results of the coding process. During the coding phase, weekly meetings were used to discuss
eventual questions or doubts about any of the publications.

This method allowed us to process all types of evidence, including mixed method studies that often included both quantitative and
qualitative findings.

2.5. Thematic analysis

In the final step, all summary phrases were collected and thematically categorized in order to synthesize the separate studies. Our
aim was to analyze the summary phrases derived from the individual studies bottom up by letting the categories emerge from the
data, but simultaneously, we tried to use a theoretical framework that could ground or unify the categories we encountered within
the phrases. This process was comparable to grounded theory (Boeije, 2010; Glaser & Strauss, 2007), where a data-driven approach is
combined with the use of sensitizing concepts to relate findings to existing theoretical constructs or frameworks. We read the theo-
retical articles discovered during the literature search (see paragraph above) before we started to categorize all summary phrases.
These articles provided so-called sensitizing concepts. Sensitizing concepts are concepts that provide a theoretical foundation for
seeing and organizing data, and thereby provide direction to the researcher during the coding process (Boeije, 2010). We then
combined all summary phrases by sorting them bottom up.

All sentences were in the form “teacher guidance → student outcome”. A coding scheme thus had to be created for both teacher
guidance (the independent or predictor variable) and student interaction and outcomes (the dependent variable). After coding about
a quarter of the phrases, the categories that emerged for teacher guidance showed a distinction between, among others, how teachers
observe or monitor CL, how they provide guidance, and what the quality of this guidance was. At this point, the concept of scaffolding
was introduced to make sense of these categories, since scaffolding was one of the sensitizing concepts in our collection of theoretical
articles (i.e., Rojas-Drummond, Mercer, & Dabrowski, 2001). Table 1 displays the full resulting coding scheme. We made a distinction
between interventions aimed at establishing students' understanding (diagnosing) and providing guidance (intervening). Concerning
interventions, a further distinction was made between focus (what particular student activity the guidance was aimed at) and means of
interventions (how the guidance was enacted, Van Leeuwen et al., 2013). The teachers’ focus may address cognitive (task related)
aspects or social aspects of collaboration. The former was identified as the content space of collaboration; the latter as the relational
space of collaboration (cf. Barron, 2003). A further distinction can be made between the performance level (execution) and meta
(regulatory) level of student activity (Van Leeuwen et al., 2013). For example, students may discuss a task related concept (per-
formance level) or discuss a strategy for finding more information about this concept (regulatory level). In sum, four different foci of
teacher guidance can therefore be distinguished (Van Leeuwen et al., 2013): content space performance level (e.g., explaining con-
cepts), content space meta level (e.g., regulating the learning process), relational space performance level (e.g., ensuring a positive group
climate), and relational space meta level (e.g., regulating the collaborative process).

Further characteristics of interventions were also coded, such as whether the intervention was adapted to student needs (con-
tingency), and whether control over the learning process was exerted by the teacher or the students (Van de Pol et al., 2010). Another
category of codes concerned how the teacher taught the lesson, for example what activities were enacted and whether specific
supportive objects were used. Table 1 shows the full coding scheme for aspects of teacher guidance.

For the process and outcomes of collaboration, a separate coding scheme was used. Concerning outcomes, a distinction was made
between individual and CL outcomes. Concerning the collaborative process, we used a coding scheme developed in earlier work
(Janssen, 2014). This includes a dimension of participation (are students on task or not?) and a dimension of elaboration (do students
provide high or low level explanations?). Several categories to code student guidance were comparable to the codes used for teacher
guidance, namely the distinction between several types of activities students may engage in (which are equal to the categories for the
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focus of teacher guidance in Table 1) and the distinction between teacher and student control over the learning process. Table 2
shows the categories that were used for outcomes of collaboration and students’ guidance during collaboration.

Besides the independent and dependent variables of each sentence, the valence or direction of each sentence was also coded. Each

Table 1
Categories for teacher guidance.

Main code Sub code Definition

Lesson structuring Classroom activities The type of learning activities teachers use in their sessions (individual versus collaborative) and
the way these are ordered

CL elements The implementation of specific collaborative learning elements, such as interdependence
between students

Goals and objectives Clarifying or setting the goals and objectives of collaboration
Use of objects Using objects in the classroom such as an interactive whiteboard or physical lesson planners

Diagnosis Asking Questions to understand the current situation, what problem students may have, and to
grasp students' understanding

Means of intervention Prompting Giving a hint or a reminder, without supplying the solution or detailed instructions.
Questioning Requesting particular information from students
Encouragement/Praise Encouraging or praising as a means to motivate students
Explaining/Modelling Providing direct answers or information, or showing students how to proceed
Feedback Evaluating students' behavior or work
Classroom management Maintaining order and structure in the classroom
Summarizing/revoicing Summarizing or paraphrasing what students said

Focus of intervention Content meta Defines what student activity the teachers' intervention is aimed at. For definitions of the four
types of activities, see Table 2.Content performance

Relational meta
Relational performance

Characteristics Contingency The extent to which guidance is adapted to the needs of the students
Temporal aspects/pace Specific timing or ordering of interventions
Teacher control The extent to which the teacher takes control of students' learning processes, for example by

providing solutions or explicit instruction on how to proceed
Student control The extent to which students have control over their own learning processes, for example by

being able to determine their own problem solving strategies
Frequency Teacher absence Absence of the teacher or of guidance provided by the teacher

Teacher presence Presence of the teacher or the occurrence of guidance provided by the teacher
Other Bulk categories of teaching

behavior
When teacher guidance is considered without further specification of for example the employed
means

Table 2
Categories for outcomes and process of collaborative learning (CL).

Main code Sub code Definition

Process of CL
Activities Content performance Activities related to the task and acquiring a deeper understanding of the associated

knowledge domain, such as formulating answers, verbalizing ideas and discussing concepts
Content meta Activities related to discussing the best strategy to solve the task and related to monitoring

task progress
Relational performance Activities related to enabling students to interact meaningfully in the content space, such as

focusing the discussion and checking group members' understanding
Relational meta Activities related to discussing the best strategy to collaborate on the task, such as planning

and monitoring the collaboration
Elaboration Low level elaboration Reflects lower quality interaction with little or no elaboration

High level elaboration Reflects high quality interaction, such as instances where the help given to other group
members contains an elaborate explanation

Participation Participation on task When students are engaged with the learning materials
Participation off task When students are engaged with topics other than the learning materials

Characteristics of activities Teacher control The extent to which the teacher takes control of students' learning processes, for example by
providing solutions or explicit instruction on how to proceed

Student control The extent to which students have control over their own learning processes, for example by
being able to determine their own problem solving strategies

Other Interaction with object/learning
environment

How students engage in interaction with objects such as a digital learning environment

Perception of teacher How students perceive the guidance provided by the teacher

Outcomes of CL
Learning outcomes Collaborative Collaborative outcomes of collaboration, such as the quality or correctness of the solution

the group came up with
Individual Individual learning outcomes of collaboration, measured for example with a knowledge test
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sentence could denote a positive, negative, or neutral relationship between the independent and dependent variable. In total, each
sentence was therefore assigned the following information: a thematic category for independent and dependent variable, valence, and
weight (based on the EBLCAC or QRC score of the publication the sentence was drawn from). A cross table was created that displayed
the independent variable× dependent variable, further refined for positive, neutral, and negative evidence in terms of the sum of
weight for each valence.

3. Results

3.1. Description of included studies

The final set of included studies consisted of 56 journal articles, eight conference proceedings, one research report, and one
dissertation. Thirty-three studies were conducted in primary education, and 33 in secondary education. The majority of studies were
conducted in the Math (n=17) and Science (n=20) domains. There was a wide range in sample size (1–51 teachers). The majority
of studies included between 1 and 10 participating teachers (n=59). Five studies included between 10 and 20 teachers, and 2 studies
between 30 and 50 teachers. Similarly, the range in student sample size was considerable, namely 3 to 888. See Tables S2 and S3
(online only) for a complete overview of included studies and their characteristics.

3.2. Quality appraisal

As the scores on the QRC and EBLCAC checklists determined the weight of each article for answering the research question, we
first discuss the average quality of included studies, which is displayed in Table 3. On average, the 54 studies assessed with the QRC

Table 3
Average scores for the criteria of the QRC and EBLCAC checklists.

# QRC M SD n

1 Was there a clear statement of the aims of the research? 0.92 0.23 54
2 Is a qualitative methodology appropriate? 0.84 0.29 54
3 Was the research design appropriate to address the aims of the research? 0.86 0.23 54
4 Was the recruitment strategy appropriate to the aims of the research? 0.49 0.34 54
5 Was the data collected in a way that addressed the research issue? 0.74 0.32 54
6 Has the relationship between researcher and participants been adequately considered? 0.11 0.29 54
7 Have ethical issues been taken into consideration? 0.11 0.20 54
8 Was the data analysis sufficiently rigorous? 0.57 0.36 54
9 Is there a clear statement of findings? 0.70 0.34 54
10 Is the research valuable? 0.71 0.33 54

# EBLCAC M SD n

1 Was there a clear statement of the aims of the research? 0.97 0.11 19
2 Is the study population representative of all users. actual and eligible. who might be included in the study? 0.32 0.25 19
3 Are inclusion and exclusion criteria definitively outlined? 0.29 0.38 19
4 Is the sample size large enough for sufficiently precise estimates? 0.05 0.23 19
5 Is the response rate large enough for sufficiently precise estimates? 0.05 0.23 19
6 Is the choice of population bias-free? 0.16 0.24 19
7 If a comparative study: 0.88 0.31 11
8 Was informed consent obtained? 0.13 0.28 19
9 Are data collection methods clearly described? 0.95 0.16 19
10 If a face-to-face survey: were inter-observer and intra-observer bias reduced? 1.00 1
11 Is the data collection instrument validated? 0.53 0.35 19
12 If based on regularly collected statistics. are the statistics free from subjectivity? 1.00 0.00 4
13 Does the study measure the outcome at a time appropriate for capturing the intervention's effect? 1.00 0.00 19
14 Is the instrument included in the publication? 0.84 0.29 19
15 Are questions posed clearly enough to be able to elicit precise answers? 0.74 0.26 19
16 Were those involved in data collection not involved in delivering a service to the target population? 0.42 0.42 19
17 Is the study type/methodology utilized appropriate? 0.97 0.11 19
18 Is there face validity? 0.95 0.16 19
19 Is the research methodology clearly stated at a level of detail that would allow its replication? 0.82 0.30 19
20 Was ethics approval obtained? 0.05 0.16 19
21 Are the outcomes clearly stated and discussed in relation to the data collection? 0.92 0.19 19
22 Are all the results clearly outlined? 0.82 0.30 19
23 Are confounding variables accounted for? 0.55 0.44 19
24 Do the conclusions accurately reflect the analysis? 0.97 0.11 19
25 Is subset analysis a minor. rather than a major. focus of the article? 0.92 0.25 19
26 Are suggestions provided for further areas to research? 0.92 0.25 19
27 Is there external validity? 0.26 0.26 19
28 Is the research valuable? 0.82 0.25 19
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checklist scored 0.60 (SD=0.14) on a scale from 0 to 1. As can be seen, most criteria score at least 0.50 or higher. Two criteria stand
out negatively, namely the relationship between researcher and participants (criterion 6), and ethical considerations (criterion 7).
The average score for these criteria is 0.11. Concerning criterion 6, this value is rather low as it was often not clearly stated in
research articles that performed observations or interventions, and how this affected the relation between researchers and partici-
pants. Concerning criterion 7, it must be noted that very few articles explicitly explained how they dealt with ethical issues, such as
obtaining informed consent. It could be the case that ethical issues were indeed taken into account, but that the article left no room
for reporting on these issues.

On average, the 19 studies assessed with the EBLCAC checklist scored 0.63 (SD=0.08) on a scale from 0 to 1. Because some
criteria were not applicable to all studies, the number of studies is indicated in the last column. Again, most criteria score around 0.50
or higher. The negative exceptions mostly have to do with the sample of the study (criteria 2–6 and 27), or ethical issues (criteria 8
and 20). Generally, the sample size of the studies was rather low, and it was often the case that teachers were selected by means of
convenience sampling. Studies that investigate teacher characteristics face the difficulty of having to recruit a large number of
classrooms in order for the number of teachers to be sufficient to obtain sufficient statistical power. It is therefore not surprising that
these criteria related to the sample and sample size score low. Although small sample sizes in this case are thus understandable, it
often has negative consequences for the external validity (i.e., generalizability) of the included study.

3.3. Association between teacher guidance and collaboration (process and outcomes)

Tables 4–8 display the results for several aspects of teacher guidance of CL. The scores in the tables reflect the sum of the weights
for each of the phrases for that particular cell. The rows indicate aspects of teacher guidance of CL, and the columns indicate whether
the included studies demonstrated a negative, neutral, or positive relation between that aspect of teacher guidance and student
behavior or learning outcomes.

3.3.1. Association between teacher guidance and focus of student activities
Tables 4a and 4b shows the relationship teacher guidance and the focus of students' activities during CL. As the number of

summary phrases shows, there is more research concerning students' activities in the content space (i.e., working on the task) than in
the relational space (i.e., addressing group issues). Furthermore, the majority of available research investigated students’ activities at
the performance level (e.g., working on the task itself), and to a much lesser extent activities at the meta level (i.e., how students
regulate the learning and collaborative process).

A finding that emerges from Tables 4a and 4b is that students' focus often mirrors the focus of teacher guidance. When the focus of
teacher guidance is on the content space of collaboration (e.g., the teacher focuses on explaining subject matter or answers content

Table 4a
Evidence for the association between teacher support and focus of student activities in the content space.

Teacher behavior Content space meta level Content space performance level

Negative Neutral Positive Negative Neutral Positive

Score N Score N Score N Score N Score N Score N

Bulk 0.60 1
Collaborative learning elements
Contingency
Diagnose 1.30 2 2.65 4
Focus Content space meta level 2.38 4 0.65 1 5.65 8
Focus Content space performance level 2.85 4 0.65 1 11.38 17
Focus Relational space meta level 0.65 1 0.75 1
Focus Relational space performance level 0.55 1 0.65 1 0.55 1
Frequency - Teacher absence 1.98 3 0.50 1
Frequency - Teacher presence 0.65 1 2.06 3
Goals and objectives
Means Classroom management 1.97 3
Means Encouragement or Praise 0.65 1 0.65 1
Means Explaining or Modelling 2.70 4 0.65 1 5.15 8
Means Feedback 0.75 1 0.68 1 0.70 1 4.00 6
Means Prompting 0.60 1 5.10 8
Means Questioning 0.85 2 0.65 1 6.10 10
Means Summarizing or revoicing 1.40 2 1.40 2
Teacher dependence/teacher control 0.80 1 0.60 1
Teacher independence/student control 0.65 1 0.70 1
Temporal pattern 0.80 1 0.75 1 0.70 1
Use of objects

Total 2.20 3 0 5.26 9 15.58 23 1.90 3 50.51 77

Note. Score= sum of weights, N=number of summary phrases.
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related questions), students mirror this by focusing their collaborative interaction on the content space. The mirroring effect is most
clearly visible when teacher guidance addresses the performance level of the content space (e.g., the teacher clarifies important
concepts). For example, when teachers explain subject matter to students, students mirror this by also explaining subject matter to
their group members. The mirroring effect is also visible when teachers focus their support on the meta level. Interestingly, even more
summary phrases point to a positive association between teacher focus at the meta level and students' activities at the performance
level. Thus, when teachers discuss regulation of learning or collaboration processes, this is positively associated with students'
engaging in learning activities and with activities aimed at enhancing the group climate, more so than with students' discussing these
regulating strategies themselves. Both Almasi, O'Flahavan, and Arya (2001) and Kuiper, Volman, and Terwel (2009) found that when
teachers explicitly reminded students of rules for effective collaboration (meta level), this was related to more supportive moves from
group members (performance level).

In the content space at performance level, several means of teacher intervention are generally positively associated with the
occurrence of these type of student activities. Feedback, prompting and questioning are positively associated with students' activities
in the content space. Results for the other means are less unambiguous; explaining or modelling and summarizing or revoicing
demonstrated positive as well as negative associations with the occurrence of activities in the content space. Pifarré and Li (2012) for
example showed that when a teacher explains or models, this can sometimes cause a feeling of rejection of students' ideas, thereby
decreasing the number of student activities in the content space. The same mechanism might hold for summarizing and revoicing of
students’ ideas.

Similarly, diagnosing shows mixed results. Engeness and Edwards (2016) show examples of when teachers attempt to check
students' understanding, it triggers students to summarize and further explain the concepts they are working on. Webb et al. (2009)
found that when teachers follow up with a clarification question on an explanation by a student, this sometimes led to further
elaboration by the student. In other cases, following up with a clarification question was not associated with further student ela-
boration and in some cases was followed by incorrect explanation by a student. According to Webb et al., diagnosing by probing the
student was effective when teachers used details of students’ answers in their question. Diagnosing was not effective when the teacher
interjected his/her own thinking into the verbalization.

Regarding the relational space at performance level, there are less outspoken results for the means of teacher interventions.
Explaining or modelling are both negatively and positively associated with the focus of students' activities. Sandifer (2004) and
Webb, Mari Nemer, and Ing (2006) found that teacher explanations that are too general or too directive restrict the number of student
activities in the relational space. On the other hand, Strømme and Furberg (2015) found that using examples in teachers' explanations
was positively related to students’ activities in the relational space.

Teacher presence in general is associated positively with student activities in the relational space at performance level. Thus, a
teacher being present to survey while students collaborate on the task seems to trigger more student activities concerning the group

Table 4b
Evidence for the association between teacher support and focus of student activities in relational space.

Teacher behavior Relational space meta level Relational space performance level

Negative Neutral Positive Negative Neutral Positive

Score N Score N Score N Score N Score N Score N

Bulk 0.66 1
Collaborative learning elements
Contingency 1.00 2
Diagnose
Focus Content space meta level 0.70 1
Focus Content space performance level 2.00 3
Focus Relational space meta level 1.33 2 0.65 1 0.62 1 3.15 5
Focus Relational space performance level 0.70 1 0.87 2
Frequency - Teacher absence 0.35 1
Frequency - Teacher presence 2.68 5
Goals and objectives
Means Classroom management 1.31 2
Means Encouragement or Praise 1.05 2 1.05 2
Means Explaining or Modelling 1.20 2 1.20 2 1.70 3
Means Feedback 0.68 1 1.94 3 0.70 1
Means Prompting 0.75 1 0.66 1 1.41 2
Means Questioning 0.70 1
Means Summarizing or revoicing 1.45 2
Teacher dependence/teacher control 1.40 3 1.41 2
Teacher independence/student control 0.70 1 0.75 1
Temporal pattern 0.70 1 0.75 1
Use of objects 0.55 1 0.70 1

Total 0 0 4.46 7 6.85 12 5.88 9 20.26 33

Note. Score= sum of weights, N=number of summary phrases.
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process. The amount of control a teacher exerts can either increase or decrease the number of student activities with a focus on the
relational space. This seems to depend on the goal the teacher has with being in control: in the study by Rozenszayn and Ben-Zvi
Assaraf (2011), the teacher exerts control over the flow of the discussion to make sure a high and low ability student succeed in being
meaningful partners. In the studies by Groenke (2007), and Mercer and Sams (2006), on the other hand, the teacher restricts students'
freedom in the content space, thereby reducing students’ suggestions and responses. Thus, it appears teacher control or a substantial
teacher presence may be appropriate when it concerns rules for collaboration.

3.3.2. Association between teacher guidance and high and low level student elaboration
Table 5 shows how teacher guidance is related to low and high level student elaboration (i.e., giving answers versus giving

detailed explanations). The majority of research has focused on studying high level elaboration. Most results demonstrate that teacher
guidance is positively associated with students’ use of high level elaboration during CL.

Concerning the focus of teacher guidance, focusing on the content space - either at performance or meta level - generally increases
the odds of high level elaboration occurring. For the relational space, focusing on the performance level is associated with both low
and high level student elaboration. Asterhan, Schwarz, and Gil (2012) for example found that teacher guidance with this particular
focus made students less critical towards each other's ideas (low level elaboration). Franke et al. (2015) found that teacher inter-
ventions focusing on the performance level in the relational space in some cases led to low level elaboration by students and in others
to high level elaboration. This depended on the specific situation: sometimes students needed more support from the teacher in the
content space to be able to engage in high level elaboration. This shows that follow-up support by the teacher is sometimes necessary
to stimulate students to use high level elaboration. Only one study investigated the relationship between teacher guidance in the meta
level of the relational space and found a positive association with student elaboration.

Concerning the means of teacher guidance, almost all means were found to be positively associated with high level elaboration.
The exception is prompting: the included studies documented negative (Lin et al., 2015), neutral (Hogan, Nastasi, & Pressley, 1999),
and positive (Gillies & Khan, 2008) associations with high level elaboration. Lin et al. (2015) found that prompting led to less high
level student elaboration when teachers also modelled student behavior. That is, prompting without the occurrence of modelling
seems to stimulate high level student elaboration to a greater extent. This confirms the finding by Gillies and Khan (2008), who found
that prompts in the form of challenging students, led students to provide reasons for their choices by integrating different sources.
Thus, prompts seem to be beneficial as long as the prompts leave room for students to initiate the elaboration by themselves.

Another finding that stands out is the influence of ‘teacher presence’ in general. We found a number of studies showing a positive
(e.g., Ellis, 2011) as well as a neutral (e.g., Woods-McConney, Wosnitza, & Sturrock, 2016) or negative association (e.g., Ros, 1993)
between teacher presence and high level student elaboration. Two possible explanations for the negative association between teacher
presence and high level student elaboration are the timing and type of teacher support. Concerning timing, Ros (1993) found that

Table 5
Evidence for the association between teacher support and low and high level elaboration.

Teacher behavior High level elaboration Low level elaboration

Negative Neutral Positive Negative Neutral Positive

Score N Score N Score N Score N Score N Score N

Bulk 1.34 2 0.70 1 0.75 1
Collaborative learning elements
Contingency
Diagnose 0.61 1 0.62 1 0.61 1
Focus Content space meta level 2.04 3
Focus Content space performance level 0.68 1 4.33 7 0.60 1
Focus Relational space meta level 0.62 1
Focus Relational space performance level 2.10 3 1.82 3
Frequency - Teacher absence 1.22 2 1.22 2
Frequency - Teacher presence 2.21 3 1.92 3 4.45 6 2.44 4
Goals and objectives
Means Classroom management 1.36 2
Means Encouragement or Praise 2.08 3
Means Explaining or Modelling 0.68 1 1.35 2
Means Feedback 1.08 2
Means Prompting 0.68 1 0.80 1 1.76 3 0.60 1
Means Questioning 1.30 2
Means Summarizing or revoicing 2.10 3
Teacher dependence/teacher control 0.61 1
Teacher independence/student control 1.40 2
Temporal pattern 1.55 2
Use of objects

Total 3.57 5 7.20 11 28.83 43 0.61 1 2.44 4 4.98 8

Note. Score= sum of weights, N=number of summary phrases.
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longer duration of teacher-student contact was related negatively with student elaboration. Thus, short moments of teacher-student
interaction seem preferable. Furthermore, only specific types of prompts led to high level student elaboration. The negative asso-
ciation between teacher presence and high level student elaboration might thus be explained by the occurrence of prompts that do
not put students in control.

3.3.3. Association between teacher guidance and students’ on-task and off-task participation
Table 6 shows the relationship between teacher guidance and students' on-task and off-task participation. The majority of

summary phrases concerns students' on-task participation. More than half of these phrases describe a positive relationship between
teacher guidance and on-task student participation. When teachers focus their guidance on the relational space at performance level,
this is especially beneficial for on-task participation. Thus, when teachers ensure there is a positive group climate, it stimulates
students’ on-task discussion. For example, Pijls and Dekker (2011) found that teacher support focusing on the relational space led to
the occurrence of discussion between students more often and more eagerly.

Concerning the means of teacher guidance, all forms of intervention are positively related to on-task discussion. In particular,
asking questions can help to stimulate on-task participation. The means explaining or modelling show mixed results: both positive
and negative effects were found for on-task student participation. Negative effects are found when the teachers' support becomes too
authoritative: students will gradually initiate fewer episodes of discussion when the teacher models the required behavior for them
(Almasi et al., 2001; Pifarré & Li, 2012; Tseng, Chang, & Lou, 2012). Instead, modelling should take the form of a dialogue facilitator,
so that students can continue mirroring this behavior when the teacher is not present (Sewell, St George, & Cullen, 2013). This is
confirmed by studies that investigated the amount of student and teacher control. When teachers give control to students, this is
positively related to students' on-task participation. However, some studies demonstrated a positive relationship between teacher
control and students’ on-task participation, for example when students engage in off-task behavior and the discussion needs to be
redirected (Almasi et al., 2001).

Similar to findings discussed above, studies that examined the influence of the teacher in general are not univocal. In some
studies, teacher absence and teacher presence is not associated with on-task and off-task behavior. Similarly, a positive association
between both teacher presence and teacher absence and on-task student participation is found. With appropriate instructional design
of the activity and guidance that is tailored to students’ needs, students are thus able to sustain on-task discussion without teacher
presence (Pijls & Dekker, 2011; Van de Pol et al., 2015).

3.3.4. Association between teacher guidance and amount of teacher and student control, interaction with objects, and students’ perception of
teacher

Table 7 shows the relationship between teacher guidance and several other process characteristics of CL, namely the amount of
teacher and student control, interaction with objects, and students' perception of the teacher. As can be seen, the number of summary

Table 6
Evidence for the association between teacher support and students’ on-task and off-task participation.

Teacher behavior Participation off task Participation on task

Negative Neutral Positive Negative Neutral Positive

Score N Score N Score N Score N Score N Score N

Collaborative learning elements 0.60 1
Contingency of kwaliteit 1.40 2 0.74 1
Diagnose 0.61 1 0.75 1 1.34 2 1.16 2
Focus Content space meta level 0.73 1
Focus Content space performance level 1.83 3 0.85 2
Focus Relational space meta level 1.00 2
Focus Relational space performance level 4.74 8
Frequency - Teacher absence 1.22 2 0.61 1 1.83 3 1.29 2
Frequency - Teacher presence 0.61 1 1.83 3 1.21 2 3.10 5 4.55 7
Goals and objectives 0.75 1
Means Classroom management 0.60 1 0.55 1 0.55 1
Means Encouragement or Praise 0.50 1 1.85 3
Means Explaining or Modelling 1.93 3 3.30 5
Means Feedback 1.90 3
Means Prompting 0.45 1 2.62 5
Means Questioning 0.75 1 0.60 1 4.50 7
Means Summarizing or revoicing
Teacher dependence/teacher control 0.61 1 1.30 2 1.22 2 1.45 2
Teacher independence/student control 0.50 1 2.40 4
Temporal pattern 0.70 1
Use of objects 0.75 1

Total 1.82 3 3.70 6 1.60 3 8.30 13 12.01 19 34.35 56

Note. Score= sum of weights, N=number of summary phrases.
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phrases in this table is rather low (n=17), illustrating this is an area that is not yet investigated extensively. Contingent teacher
guidance is positively related to students’ perceptions of their teacher (Asterhan & Schwarz, 2010; Van de Pol et al., 2015). Fur-
thermore, the studies show that teacher prompting can lead to both negative and positive perceptions of the teacher (Asterhan &
Schwarz, 2010).

The expected mirroring between teacher and student control was found here as well: when teachers take more control, students
show more dependency on the teacher (Ding et al., 2007). Similarly, when teachers provide more control to students, students indeed
show more independent behavior (Almasi et al., 2001; Staples, 2008; Sutherland, 2006).

3.3.5. Association between teacher guidance and outcomes of collaboration
A small number of summary phrases concerned the association between teacher guidance and outcomes of collaboration (see

Table 8). A further distinction can be made between outcomes in terms of collaborative products and individual learning outcomes.
The first category comprises of only four summary phrases, showing positive association between quality of collaborative products
and teacher guidance in terms of employing CL elements, focusing on the relational space on the meta level, and using the means
feedback.

Concerning individual learning outcomes, 27 summary phrases were available. There is about a fifty-fifty distribution between
studies that find a neutral and a positive relationship between teacher guidance and individual learning outcomes. This was for the
case for contingency, focusing on the relational space at meta level, and the means feedback. These guidance strategies are not
positively associated with individual learning outcomes (cf. Oortwijn, Boekaerts, & Vedder, 2008; Van de Pol et al., 2015). It is only
when analyses are controlled for specific other variables that teacher guidance is related to individual learning outcomes. For ex-
ample, Van de Pol et al. (2015) showed that high levels of contingent teacher support (i.e., when the specific support offered by the
teacher is adapted to the needs of the students) resulted in an increase in students' test scores only when students had a relatively long
time to work on the task.

In contrast to the earlier reported results, teacher presence was positively associated with individual learning outcomes. Studies
that compared supervised and un-supervised groups all reported increased learning outcomes for the supervised groups (Fung &
Howe, 2012; Hsieh & Tsai, 2012; Nuntrakune & Park, 2011). Fung and Howe (2012) demonstrate this positive effect was due to
supportive encouragement from the teacher, which led to student motivation to elaborate and justify their opinions to the other
group members.

4. Discussion

The present study aimed to extend earlier reviews focusing on the role of the teacher during collaborative learning (CL) by

Table 8
Evidence for the association between teacher support and outcomes of collaboration.

Teacher behavior Learning outcomes collaborative Learning outcomes individual

Negative Neutral Positive Negative Neutral Positive

Score N Score N Score N Score N Score N Score N

Bulk
Collaborative learning elements 0.67 1 0.67 1
Contingency 1.48 2 1.73 3
Diagnose
Focus Content space meta level 0.65 1
Focus content space performance level 0.67 1 0.65 1
Focus Relational space meta level 0.67 1 1.96 3 1.35 2
Focus Relational space performance level 0.67 1
Frequency - Teacher absence 1.48 2
Frequency - Teacher presence 0.76 1 2.27 4
Goals and objectives
Means Classroom management
Means Encouragement or Praise
Means Explaining or Modelling
Means Feedback 0.67 1 0.67 1 1.35 2
Means Prompting
Means Questioning 1.31 2
Means Summarizing or revoicing 0.75 1
Teacher dependence/teacher control
Teacher independence/student control
Temporal pattern
Use of objects

Total 2.78 4 1.42 2 8.89 13 7.37 12

Note. Score= sum of weights, N=number of summary phrases.
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performing a systematic literature review that included both qualitative and quantitative studies conducted in primary and secondary
education.

4.1. Findings and contribution to scientific literature

Our review uncovered that several aspects of teacher guidance are positively associated with student collaboration. It is important
that teachers focus their guidance on the content space at the meta level (e.g., giving feedback on students' strategies or helping
students plan their task progress) as well as on the relational space in general (e.g., giving feedback on students’ collaboration process
or helping students resolve conflicts). The importance of focusing guidance on these types of activities is in line with reviews of
collaborative processes that stress the beneficial effect of students discussing strategies for solving the task during the collaborative
process (e.g., Janssen, Erkens, Kirschner, & Kanselaar, 2012; Johnson & Johnson, 2009). This finding is also in line with theoretical
reviews of teacher guidance during CL that describe the distinction between several types of student activity that the teacher needs to
support during CL (e.g., Kaendler et al., 2015). Apart from focusing directly at the task content (e.g., by answering questions or giving
feedback), it thus seems that it is even more important for teachers to address how students can approach the collaborative task (at
content meta level and in the relational space).

When teachers focus their attention on these aspects of student collaboration, we found that the most effective strategies for doing
so are giving feedback, prompting and questioning students, and transferring control over the learning process to students. In
contrast, not all teacher guidance is positively associated with students' collaboration. Some aspects of teacher guidance were both
positively and negatively associated with students' collaboration. For example, when teachers are too present or absent during the
collaborative process, when they use explanations or act as a model, and when students experience too much teacher dependence or
teacher control. In our review, we tried to uncover why the presence or absence of the teacher shows these mixed results. Studies that
(quasi) experimentally investigate the effect of teacher presence on student collaboration do not always provide explanations for their
findings, because information is often lost about which type of interventions teachers performed and whether it was the student or the
teacher that was in control of the discussion. However, by combining quantitative and qualitative results, more in-depth explanations
of the role of teacher presence or absence were acquired. The explanation for the mixed results of teacher presence or absence seems
to be that teachers are required to walk a fine line between showing they are present, but simultaneously, transferring control to
students over their own learning process. On the one hand, teacher presence is positively related to, among others, students' on-task
behavior. However, when the teacher takes too much control over students' learning processes, this is negatively related to students'
collaboration. Thus, teachers need to be careful not to take away students’ opportunities for learning, whilst still making sure they
provide prompts, questions and explanations at the right moments. This is especially beneficial when it concerns the meta level of
student activities (i.e., when teachers interact with students about their strategies for solving the task or strategies for collaborating).

It is also worth noting that when teachers explain or try to model effective collaborative behavior that this not always contribute
to students' collaboration positively. This is in contrast to previous reviews that describe that teachers can be an effective model
concerning how to interact with group members (Dobber et al., 2014; Webb et al., 2009). When reviewing the included studies, it
becomes clear that teachers' explanations and modelling behavior are not always beneficial for students' collaboration. Again,
available studies seem to suggest that teachers are required to walk a fine line between explaining sufficiently and explaining too
much, and to find a balance in how much control teachers should take over students’ collaborative process. We found that this
relationship seems to be complementary (Wubbels et al., 2014): when teachers take less control, students take up more control, and
vice versa. Our review therefore provides an initial indication that studying teacher and student behavior in these terms could help to
explain the role of the teacher during CL (for example, see Wubbels et al., 2014 for a discussion of the interpersonal model of
behavior).

4.2. Implications for practice

Our review points to particular foci and means of teacher guidance that are positively related to student collaboration. Our results
suggest that teachers should try to not only focus on the content of the task (performance level) while guiding groups of students, but
also on the meta level of collaboration. They may do this by paying attention to strategies students employ for solving the task and
strategies they employ for collaboration. Furthermore, teachers should try to transfer control over the learning process to their
students, for example by letting students know help is available, but without imposing this help. The results showed that teacher
guidance during CL that focuses on students' activities in the content space at meta level or on the relational space in general is
positively associated with student collaboration and learning outcomes. It is therefore a promising direction for teacher education
programs (either pre-service or in-service) to focus on developing teachers’ competences in those areas.

4.3. Limitations and directions for future research

The strength of the conclusions that can be drawn from this review depend on the quality of the included studies. As part of this
review, we also performed a quality appraisal of the included studies. During our quality appraisal process, we noted that it was not
always straightforward to objectively assess the quality indicators included in the EBLCAC and QRC checklists. Only after extensive
practice and discussion between researchers and research assistants, we managed to obtain Cohen's kappa's that were sufficient.
Furthermore, the quality appraisal process was sometimes hindered by the fact that studies do not report information that needs to be
assessed (e.g., whether informed consent was obtained). It could therefore for example not be distinguished whether the authors did
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not explicitly report whether informed consent was obtained, or whether they indeed failed to obtain it.
These challenges withstanding, we assessed all included studies with the EBLCAC or QRC instruments. In general, the included

studies scored well on most criteria, although sampling procedure and sample size scored considerably lower than one might want or
hope. Many studies employed a convenience sampling procedure. This could have introduced a source of bias because teachers
mostly participate because they are interested in applying CL in their classroom. The small sample sizes employed in many studies
limit the external validity of the findings of these studies.

During this review we made a number of choices that affect the obtained results and the interpretation of those results. First of all,
during our analyses we decided to use the scaffolding framework for categorizing and coding the articles that were uncovered during
our literature search. Using other theoretical frameworks (such as the model of interpersonal teacher behavior, cf. Wubbels et al.,
2014) could inspire new avenues of theoretical development and investigation of teacher guidance.

Another choice in this review concerned the phase of collaboration that we focused on. In the framework by Kaendler et al.
(2015), a distinction is made between the teacher's role during the pre-active, inter-active, and post-active phases of student col-
laboration. In the present review, we have focused primarily on the inter-active phase. This means that our review does not provide
insight into for example the effect of teachers' decisions during the pre-active phase. As described in the introduction and as the
results of our review show, the inter-active phase is very demanding for teachers because of the number of groups they have to
supervise and the balance they have to find between giving to students and taking control over students' learning process. As Staples
(2008) notes, because the teacher is unable to monitor each group for extended periods of time, it is essential that teachers establish
certain rules and goals for collaboration that indirectly provide support to students. The question is thus whether teachers' behavior
in the preparation phase impacts how teachers guide students in the inter-active phase. For example, when teachers consciously
establish ground rules for effective collaboration (Rojas-Drummond, Torreblanca, Pedraza, Vélez, & Guzmán, 2013; Rojas-Drummond
& Mercer, 2003), does this affect the support their students require during CL? Also, work by Kovalainen and Kumpulainen (2005)
shows that classroom norms are associated with how students participate during discussions, further supporting the view that tea-
chers activities in the preparation phase affect activities in the inter-active phase. Thus, although it was not our direct object of study,
a hypothesis for future research could be that the preparation phase (Kaendler et al., 2015) moderates the influence of the teacher
during the execution phase.

The present review focused on the role of the teacher during CL, and as such, included studies that primarily reported on teacher
characteristics. This means that more detailed information about the students under guidance of those teachers was often not
available, and that we could not include student characteristics in our analyses. For example, research has demonstrated that col-
laborative interaction is affected by the familiarity of students with their group members and the amount of experience students have
with collaboration in groups (see for example Janssen, Erkens, Kirschner, & Kanselaar, 2009). In these situations students may require
less coordination and regulation of group processes and thus their teachers may need to focus their guidance less on these activities.
As stated, the studies included in our review did not include sufficient information to explore this possibility.

Similarly, we were unable to distinguish between different types of collaborative tasks. In primary education, collaborative tasks
are frequently highly structured and closed (Cohen, 1994), whereas in secondary education, complex or even wicked collaborative
tasks are used more often (Munneke, Andriessen, Kanselaar, & Kirschner, 2007; Van Bruggen, Boshuizen, & Kirschner, 2003). As these
different types of collaborative tasks require different student activities to be successful, it may also be the case that effective teacher
guidance may be different for highly structured, closed tasks compared to complex open tasks. Similarly, collaborative tasks differ in
the learning objectives that they are targeted at. Although collaborative learning tasks are often employed to obtain cognitive
learning objectives, teachers also frequently employ collaborative learning to for example strengthen students' collaborative problem
solving or social skills (Le Nhu Ngoc Ha et al., 2018; OECD, 2017). Furthermore, collaborative learning situations are increasing being
used to develop students’ creative skills (Kumpulainen, Mikkola, & Jaatinen, 2013). In these CL scenarios, students might require
different guidance from their teachers compared to CL tasks that are aimed at cognitive learning objectives. For example, in those
situations students may require more support aimed at helping them carry out activities in the relational space of collaboration (e.g.,
discussing ways of working together, offering affective support and so on). In our review however, we found that most studies
investigated how teachers supported students in carrying out activities in the content space of collaboration. It is therefore important
that future research on teacher guidance during CL addresses different types of CL learning objectives and investigate how teachers
can best guide their students in these situations. Also, because many studies did not provide sufficient information to reliably
determine the type of collaborative task used, we are unable to investigate the role of these characteristics. Furthermore, many
studies we uncovered were of a qualitative nature; to investigate the effects of task type on teacher guidance and subsequent student
collaboration, it is also necessary that quantitative studies experimentally manipulate task type. Pursuing this avenue of inquiry
seems like a promising future direction for CL research.

Lastly, other internal and external factors influence teacher guidance strategies during CL as well. Internal teacher factors are for
example the number of years of teaching experience: teachers with more experience concerning CL report to be more able to detect
and respond to collaborative problems (Kopp, Matteucci, & Tomasetto, 2012). The number of collaborating groups, the size of the
class, and the use of technology to facilitate collaboration are examples of contextual factors that affect what kind of guidance a
teacher is able to provide. For example, when the number of groups increases, it is harder for a teacher to provide adequate guidance
(Schwarz & Asterhan, 2011). A quick initial search for all of these internal and external factors showed that there is relatively little
empirical work available that focuses on the possible moderating effects of these contextual factors. This is thus another area de-
serving of more research.

Another contextual factor, the use of technology, has indeed gained increased interest in the last decade. So called learning
analytics approaches capture student interaction data and provide analyses of these data to the teacher, with the aim of helping the
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teacher to monitor student collaboration (Van Leeuwen, Janssen, Erkens, & Brekelmans, 2014). Similarly, teaching analytics provide
teachers with data about their own behavior, which could help them to deduce how prominent or influential they were within the
group, and adjust their guidance accordingly (Sergis & Sampson, 2016). This could also be a fruitful avenue for future research.
Technology, in the form of learning or teaching analytics, can be used as an alternative or addition to teacher education programs in
supporting teachers when guiding groups of collaborating students. The present review shows that, because this is such a complex
task, such additional support could be helpful.

5. Conclusion

This review synthesized quantitative and qualitative evidence concerning the role of the teacher during collaborative learning in
primary and secondary education. Several types of teacher guidance were shown to be especially beneficial for CL. With this review,
we therefore hope to have offered a theoretical contribution by expanding the knowledge about the role of the teacher during CL, and
a practical contribution by indicating possible directions for development of pre-service or in-service teacher education programs.

The results of this study show how teachers play a crucial role in supporting interaction between students that stimulate learning.
As Emmer and Gerwels (2005) fittingly state, the metaphor of the teacher as a facilitator of collaboration is sometimes falsely taken to
mean that the teacher has a passive role. This is by no means the case, as the results of this review confirm. The challenge for the
teacher is to remain a central figure in supporting CL, without taking control of the moments in which opportunities to learn arise for
students.
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