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Abstract
Research indicates that to adjust a group’s emotional atmosphere for successful collabo-
rative learning, group members need to engage in group-level emotion regulation. How-
ever, less is known about the whys and ways regulation is activated at a group level. This 
research explores what triggers 12-year-old primary school students’ (N = 37) negative 
socio-emotional interactions during a collaborative science task and whether the nature 
of the trigger makes a difference to group-level emotion regulation strategies and their 
sequential composition in these interactions. Groups’ collaborative working was vide-
otaped, and triggers and strategies were analysed. The results reveal that the triggers of 
negative interactions are linked to the groups’ activated regulation strategies. Motivation 
control strategies were more represented in  situations where negative interactions were 
triggered by task-related issues, whereas socially related triggers were associated with 
behavioural regulation strategies. Furthermore, the results illustrate that strategies are con-
catenated to a series of strategic actions, which mostly begin with sharing an awareness of 
the trigger. The results indicate a need to focus on the series of strategic actions activated 
in group interactions. This will help reveal how socially shared regulatory processes build 
a group’s emotional atmosphere.

Keywords:  Collaborative learning · Socio-emotional interaction · Emotion regulation · 
Emotion regulation strategy

Introduction

Classroom learning forms a socio-emotional environment where learning is embedded in 
social relationships and interactions (Pekrun & Linnenbrink-Garcia, 2012). Compared with 
individual-centred approaches, collaborative learning places an even greater emphasis on 
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socio-emotional interactions because collaborative learning relies on shared expertise and 
learning together. In collaborative learning, students are expected to build a shared under-
standing by verifying and negotiating their individual views (Barron, 2003; Dillenbourg, 
1999; Stahl et  al.,  2006). This inevitably creates cognitive, socio-emotional and motiva-
tional challenges that, if not managed appropriately, may hinder productive learning, hence 
creating negative learning experiences for learners (Van den Bossche et al., 2006; Andries-
sen et al., 2013; Lobczowski, 2020).

In collaborative learning, socio-emotional interactions co-occur and are intertwined 
with cognitive and task-related interactions (Isohätälä, Näykki & Järvelä, 2020a). In 
these interactions, group members can share and shape their perceptions of emotions and 
the socio-emotional climate of the group (Bakhtiar, Webster & Hadwin, 2018; Rogat & 
Adams-Wiggins, 2015; Kreijns, Kirschner & Jochems, 2003) while reviewing the collabo-
rative learning process and issues related to it (Isohätälä et al., 2020a; Kreijns et al., 2003; 
Bakhtiar et al., 2018). At best, socio-emotional interactions enable a group to build a joint 
understanding of the conditions for learning together and, in this way, help make accurate 
interpretations of the situation to manage group learning and functioning, when needed 
(Törmänen et al., 2021a, b; Ucan & Webb, 2015; Lajoie & Lu, 2012).

Successful collaborative learning rests on the ability to recognise the instances in socio-
emotional interactions in which individual- and group-level emotion regulation is required 
(Mänty et al., 2020; Lobczowski, 2020), along with the capacity to engage in appropriate 
regulation to overcome or prevent potential escalations of conflicts (Engelschalk, Steuel 
& Dresel, 2017). However, research indicates that group members do not always correctly 
interpret situations where emotions are triggered by different factors (Järvenoja & Järvelä, 
2013), nor do group members jointly take charge of regulatory activities to manage the sit-
uation at hand (Järvelä et al., 2013). As essential as individual-level emotion regulation is, 
engaging merely in regulating one’s own emotions in collaborative learning situations has 
limited effects on group functioning. Without considering the group-level outcomes, mere 
individual level regulation can even lead to disfunction within the group (Näykki et  al., 
2014; Sommet et  al., 2014). By engaging in group-level emotion regulation, groups can 
share their views and emotional experiences and this way, more accurately focus their reg-
ulation on maintaining, modifying and changing the course of socio-emotional interactions 
and group members’ emotional and motivational states to better fuel the learning process 
(Lobczowski, 2020; Järvenoja & Järvelä, 2013).

However, some previous research results suggest that even when groups engage in 
group-level emotion regulation, groups’ regulatory attempts do not necessarily succeed in 
changing the course of the interactions, nor do they affect individual students’ emotional 
experiences. This indicates that the chosen regulation strategies may not always be suf-
ficient for the specific situation (Mänty et al., 2020; Näykki et al., 2014). To understand 
why and how collaborative groups activate group-level emotion regulation to manage 
socio-emotional interactions, we need a more fine-grained understanding of what triggers 
these interactions and how they are related to the emotion regulation the groups engage 
in. The current research focuses on these aspects by specifically exploring negative socio-
emotional interactions, because previous research shows that negative socio-emotional 
interactions often challenge a group’s learning process (Rogat & Adams-Wiggins, 2015). 
More precisely, the focus of the present research is on exploring the triggers of negative 
socio-emotional interactions and group-level use of emotion regulation strategies in these 
interactions. Another focus is on the quality of these strategic activities and the sequen-
tial composition of strategy use that occurs during the interactions. To ground this aim 
with prior research, we next discuss negative socio-emotional interactions in collaborative 
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learning. We elaborate on what triggers negative interactions and how they are manifested 
at both the individual and group levels, along with how groups can deal with socio-emo-
tional experiences by engaging in emotion regulation.

What triggers negative socio‑emotional interactions in collaborative 
learning?

Earlier research has identified various challenges in group learning situations that may cre-
ate negative socio-emotional interactions (Järvenoja & Järvelä, 2009; Kurki et  al., 2014; 
Näykki et al., 2014). These challenges may have origins in individual-level issues, such as 
low self-esteem (Ng & Lee, 2015), self-efficacy (Zeidner, 2014; Pekrun & Linnenbrink-
Garcia, 2012) or interest in the topic (Mänty et al., 2020; Shubina et al., 2021). They can 
also emerge from individual attitudes towards group work in general (Kreijns & Kirschner, 
2018; Hammar Chiriac, 2014) or the attributions of that specific group process (Koivu-
niemi, Järvenoja & Järvelä, 2018). Through socio-emotional interactions, these individual 
starting points can manifest as motivational issues in task engagement (Blumenfeld et al., 
2006) or negative emotional reactions (Zschocke et al., 2016; Mänty et al., 2020) and redi-
rect the course of collaborative learning (Linnenbrink-Garcia et  al., 2011; Sinha et  al., 
2015). However, the collaborative learning situation itself can also act as the source and 
context of the emotional reactions of individuals (Isohätälä et al., 2018; Rogat & Adams-
Wiggins, 2015). At the group level, previous research has identified issues in collabora-
tive working that may arise from negative socio-emotional interactions: these can be, for 
example, issues in task work or task characteristics (Zschocke et al., 2016) or discrepancies 
related to task engagement (Blumenfeld et al., 2006). They can also be, for example, issues 
in communication (Arvaja et al., 2007; Khosa & Volet, 2014) or in interpersonal relation-
ships between the group members (Bourner, Hughes & Bourner, 2001; Barron, 2003; 
Zschocke et al., 2016). Whatever the trigger for negative socio-emotional interactions may 
be, they have the potential of unleashing emotions among group members, which means 
that the group’s attention will be required to solve these issues (Hadwin et al., 2018).

Even though these interactions may challenge the group’s functioning, they can also act 
as mediums for bringing out individual negative experiences, which the group must then 
manage. Sharing emotions and experiences with the group and solving socio-emotional 
issues together by engaging in group-level emotion regulation may help group members 
manage their emotions (Rimé, 2007). This can help the group create a socio-emotional 
atmosphere where it is easier to provide new ideas and elaborate on learning results more 
effectively (Andriessen et al., 2013; Järvenoja et al., 2013).

Strategies to regulate emotions in interactions

On an individual level, emotion regulation in a learning context manifests as attempts to 
monitor, evaluate, and change one’s own emotions—their intensity, duration and the type 
of emotion experienced—to ensure the effort and completion of academic tasks (Wolters, 
2003; Boekaerts & Pekrun, 2015). However, when emotion regulation is brought to 
the group level, it becomes a social process. In group learning, regulatory activities are 
directed either at other group members to manage their own emotions (self-regulation) or 
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at others’ emotions and the group’s socio-emotional interactions (co-regulation), or they 
are shared with the group as a whole (socially shared regulation; Lobczowski, 2020; Järve-
noja et al., 2013; Hadwin et al., 2018).

Earlier research has identified different regulation strategies that learners use to regu-
late their emotions (Wolters, 2003; Boekaerts & Pekrun, 2015). Some of these strategies 
have also been applied to group learning situations (Näykki et  al., 2014; Bakhtiar et  al., 
2018; Järvelä & Järvenoja, 2011; Järvenoja et al., 2019). Here, regulation can be targeted 
at the situation or emotion itself: strategies targeted at the situation can include control-
ling the task conditions, group members’ task enactment (Corno & Kanfer, 1993; Järvenoja 
et al., 2019; Gross, 2014; Wolters, 2003) or the group’s attention towards the task (Näykki 
et al., 2014; Gross, 2014). Strategies that aim at directly influencing the motivational and 
emotional aspects of the situation (Corno & Kanfer, 1993; Järvenoja et al., 2019), in turn, 
include attempts to increase one’s interest in the topic (interest enhancement; Wolters, 
2003) or manage the attributions of one’s own performance or attitudes towards the task 
(cognitive change; Gross, 2014; Wolters, 2003). Furthermore, strategies focused on moti-
vational and emotional aspects can include attempts to modify emotional responses either 
by intentionally exaggerating, inhibiting or changing emotional reactions or expressions 
(response modulation; Gross, 2014). Attempts to maintain a positive atmosphere by joking 
or complimenting others have been identified as a more social way of managing emotions 
in group learning situations (social reinforcement; Järvelä & Järvenoja, 2011).

So far, the theoretical understanding of emotion regulation strategies has been drawn 
from self-regulation research (e.g. Gross, 2014; Wolters, 2003), and there is little research 
on emotion regulation strategies at the group level. The scarce research on emotion regu-
lation in groups has shown that some of the strategies that have been researched at the 
individual level may be modified for investigating group-level regulation processes as well 
(Kwon, Liu & Johnson, 2014; Näykki et al., 2014; Lobczowski et al., 2021). For example, 
Lobczowski et al.’s (2021) recent work shows how socio-emotional regulation strategies in 
collaborative working can include behavioural, interpersonal, cognitive and motivational 
strategies that are activated both on the individual and group levels. In their study of phar-
macy students, venting/complaining, showing empathy and reframing were commonly 
used group level regulation strategies (Lobczowski et al., 2021). It is likely that emotion 
regulation emerging as a shared attempt between group members differs from individual 
emotion regulation in that it is built up through interactions with the (shared) aim of affect-
ing the socio-emotional grounds of a group’s learning and collaboration. The ways strate-
gies are applied at the group level can greatly vary, which makes it essential to further 
investigate the occurrence of these strategies and their relation to the challenges groups 
encounter (Kwon et al., 2014).

Research exploring how emotion regulation strategies are connected to the triggers 
causing the need to regulate, especially in group interactions, is basically non-existent. In 
Lobczowski’s (2020) theoretical work, however, an attempt is made to profoundly connect 
the stimuli events in collaborative learning to the formation of students’ emotions and their 
choice of emotion regulation strategies. Making this connection is essential in establishing 
whether strategies are relevant and effective (e.g., Davis & Levine, 2013). Groups’ ability 
to identify what triggers emotions among group members and activate appropriate regu-
latory strategies affects the direction of the whole social learning process and individual 
experiences (Näykki et al., 2014; Isohätälä et al., 2020b). Therefore, the current study aims 
to tackle these aspects of interactions by connecting the triggers of negative interactions 
to the ways group-level emotion regulation strategies are activated and linked in negative 
socio-emotional interactions.
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Aim of the study

The present research aims to explore how groups engage in strategic activities to regu-
late emotions in negative socio-emotional interactions during collaborative learning tasks, 
along with how these strategic activities are related to the triggers of these interactions. 
The research questions are as follows:

1.	 What triggers negative socio-emotional interactions in collaborative learning?
2.	 How do group members engage in regulating negative socio-emotional interactions with 

different types of triggers?
3.	 How are group-level regulation strategies organised in negative socio-emotional interac-

tions with different types of triggers?

3.1	 How many strategies do the groups engage in when regulating negative interactions?
3.2	 How are different strategies positioned in negative interactions in relation to other 

strategic activities?
3.3	 What kinds of combinations of strategies do the groups engage in when they regu-

late negative interactions?

Methodology

Participants and context

The participants were sixth-grade (approximately 12-year-old) students from one primary 
school in Finland. Altogether, 37 students (17 M, 20 F) participated. The students were 
assigned to gender heterogeneous groups. Eleven groups had three members, and one 
group had four. Group formation was based on their task interest in science learning, as 
assessed by the Task Interest Inventory (Cleary, 2006). The groups were formed so that 
students were heterogeneous in terms of their task interest. This way, the groups were simi-
lar to each other in terms of task interest differences within the group. This resulted in the 
formation of 12 groups in total.

The groups were working in a classroom-like learning and research space and were 
asked to carry out a collaborative task related to science during their school day. Three 
groups were present in the learning and research space at a time. This group work was 
recorded using 360° cameras. Overall, 18 hours of video data were gathered from the 
groups’ collaborative activities. Informed consent for participating was requested from the 
participants and their parents. Furthermore, ethics approval was given by the University’s 
Ethics Committee. The names of the participants are replaced with pseudonyms to ensure 
the participants’ anonymity. The metadata with information of the collaborative task are 
provided in the dataset (Järvenoja et al., 2021)”.

Collaborative task

The task dealt with designing and constructing a model of an energy-efficient house that 
makes use of solar energy. Students could use different materials (e.g., cardboard, tape, 
aluminium foil, cotton wool, Styrofoam sheets) to build the house and had to adhere to 
certain rules.
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Before the building task, the teacher presented basic information about heat energy in a 
10-minute presentation. After this, the task consisted of four different phases: 1) becoming 
an expert (15 min), 2) brainstorming (10 min), 3) sketching (20 min) and 4) building (60 
min). Every phase was timed, and the time remaining was visible throughout the task. In 
the first phase, each individual student received information about one specific area related 
to heat energy and the building of houses. The subtopics assigned to the group members 
were heat capacity of different materials, heat conduction, and heat convection. Students 
had 15 minutes to read the material and make notes about their own subtopics. After that, 
students started to work collaboratively in groups. In phase two, they were instructed to 
share their expertise and brainstorm a list of things to keep in mind while sketching and 
building the house. After brainstorming, the students started phase three, in which they 
made a sketch of and designed a floor plan for their house. The instructions stated that the 
sketch should demonstrate how the house should be built and which materials should be 
used. The last phase was the actual building of the house.

Analysis

Detecting socio‑emotional interactions from video data

Video data were analysed by first detecting episodes of negative socio-emotional interac-
tions (Table 1) during the group task (Kreijns et al., 2003; Bakhtiar et al., 2018; Törmänen 
et al., 2021a, b). Overall, 422 episodes of negative interactions were detected. These inter-
actions were the source of data for uncovering the triggers and emotion regulation strate-
gies. Negative socio-emotional interactions were defined as interactions that started with a 
negative comment (e.g., ‘We are idiots’, ‘We are running out of time!’) and/or a nonverbal 
expression of negative emotion (e.g., shouting, sighing) from at least one group member, 
followed by a reaction from another group member (see the examples in Tables 2 and 3). 
The unit of analysis was a meaningful episode that lasted for as long as the socio-emotional 
interaction between the group members continued. The end of one socio-emotional inter-
action was coded when the interaction related to the issue ended; this happened when the 
issue was solved or the discussion about it ended or changed to something else. Interrater 
reliability coding was carried out for 30% of the video data by another researcher. The 
interrater reliability was explored by using Cohen’s Kappa statistics. For identifying socio-
emotional interactions (κ = 0.693) and defining the valence of interactions (κ = 0.723), sub-
stantial agreement was reached.

Table 1   Descriptive of the variables of negative socio-emotional interactions and regulated negative inter-
actions.

*The percentual amount of negative interactions which contained regulation

Interaction episodes Group N Min. Max. M SD

Regulated negative interactions (%*) 12 16 58 32.61 12.308
Negative interaction (seconds) 12 302 2085 1130.39 611.503
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Identifying triggers of negative socio‑emotional interactions from video data

The analysis proceeded by identifying and categorising the different observable triggers 
of each negative socio-emotional interaction from the video data. The identification of the 
triggers was done by analysing each socio-emotional interaction episode and searching for 
indications, where the issue starting the negative interaction was either directly articulated 
or indirectly expressed by a group member. Regarding the unit of analysis, for each socio-
emotional interaction episode, one trigger was identified and coded. By using an inductive 
content analysis, the researcher looked for the similarities and differences between identi-
fied triggers. After rounds of exploring the similarities and differences of the triggers and 
looking for a more general common denominator for the triggers, two distinct categories 
were formed: task-related triggers and social triggers (Tables 2 and 3). Task-related trig-
gers were related to any aspects of task execution that did not include issues related to 
other group members’ behaviour or issues between the group members. These could be, 
for example, issues with managing time or mistakes, frustrations or failures in terms of 
task understanding or conduct. In addition, prior research has identified task difficulty, its 
characteristics or task management as the triggers of negative emotions in collaborative 
groups (Zscoke et al., 2016; Kazemitabar & Lajoie, 2017). Interactions with a social trig-
ger consisted of clear issues between the group members, such as when one group member 

Table 2   Examples of negative interactions with a social trigger.

Social trigger Examples

Issues with participation in the task, off-task-related 
behaviour, teasing

‘I don’t think I am useful for this task’, Maria says, 
after jokingly making ‘silly’ suggestions for the 
task. Niilo responds, ‘No, Kaisa is more useful; 
you are causing more harm’.

‘We are constantly mean to Kalle’, Juho says and 
laughs a bit.

Social issues related to the task conduct ‘Don’t touch my masterpiece’, Niilo says to Maria 
when she tries to do something to their house.

‘Come on, it’s our house, too, not just yours’, Maria 
responds, and Kaisa agrees with her.

Issues with working as a group ‘Nobody listens to my suggestions’, Kalle says.
‘You have made so many bad suggestions, we can’t 

trust you anymore’, Milla responds.

Table 3   Examples of negative interactions with indications of a task-related trigger.

Task-related trigger Example

Progress with or attitudes towards the task Nadia starts, ‘I am so annoyed, I thought we had more time’. 
Niko answers, ‘Me too but … we were all being slow’.

Mistakes or failures in task conduct ‘We have forgotten to consider the doors and windows of the 
house!’ Nina points out, sounding worried. Niko answers, 
‘Oh no’, and they all laugh a bit.

Task understanding or task difficulty ’I only understood one part of my material’, Nadja says and 
explains it. Another group member, Jaana, responds, ’I 
didn’t understand any of mine’.
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considered another member’s behaviour as unhelpful or inappropriate or when group mem-
bers’ off-task or other behaviour created a negative response from other group members. 
Earlier research has also found that group functioning can be challenged, for example, by 
distractions from group members’ off-task behaviour, joking or negative social contribu-
tions (Heinimäki et al., 2021) or unevenly distributed task contributions among the group 
members (Kreijns et al., 2003). In the analysis, the interpretations made from the data were 
discussed with another researcher to ensure agreement. Finally, when the interrater reli-
ability coding was carried out for 30% of the data with another researcher for the triggers, 
almost perfect agreement was reached (κ = 0.879).

Identifying groups’ regulation strategies in negative socio‑emotional interactions

Next, the group-level emotion regulation strategies were coded in chronological order. 
The unit of analysis was the initiation of a strategic activity by one group member during 
a negative interaction episode. Regulation was regarded as occurring at the group level 
when at least one group member expressed regulation attempts regarding the group task, 
other group members or the whole group and when another group member responded to 
this attempt. The coding of the qualities of regulation strategies was partly inductive. That 
is, no categories were set up prior to the coding, but the researcher compared the strate-
gies identified in the interactions to the previous categorisation of emotion and motiva-
tion regulation strategies from the literature (Corno & Kanfer, 1993; Wolters, 2003; Gross, 
2014; Boekaerts & Pekrun, 2015; Järvenoja et al., 2019) and formed the categories based 
on these comparisons.

Five different categories were formed, encompassing five different strategies. The spe-
cific descriptions of the strategies can be found in Appendix 1 but, briefly, are as follows: 
1) Task control consisted of strategies that aimed at making changes or adjustments to the 
task conduct to manage the issue triggering the negative interactions. 2) Sharing aware-
ness consisted of activities where group members brought up their viewpoints or issues 
verbally at the group level. 3) Motivation control included activities where the group mem-
bers aimed at downplaying issues by using positive comments or encouraging other group 
members or the whole group, reappraising issues that arose during the task conduct or 
maintaining a positive atmosphere by joking. 4) Behaviour control consisted of strategies 
that could affect other people’s behaviour to manage the negative interaction. 5) Finally, 
communicating emotions consisted of strategies where group members intentionally com-
municated their emotions to other group members. The strategies were coded by two inde-
pendent researchers. The disagreements between the two coders were discussed to reach 
a consensus for the codes in each category. The disagreements mainly dealt with how a 
certain category description was understood and how it manifested in the interaction; these 

Table 4   Kappa values for strategies.

Strategy Kappa value (κ) Agreement

Task control .895 Almost perfect
Sharing awareness .900 Almost perfect
Motivation control .893 Almost perfect
Behaviour control .723 Substantial
Communicating emotions .815 Almost perfect

210 K. Mänty et al.
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disagreements were solved by discussing and specifying the category descriptions. After 
the discussion, interrater reliability coding was conducted for 30% of the data. Cohen’s 
kappa statistics were used to calculate the interrater reliability (see Table 4).

Analysis of the triggers and strategies

After locating the triggers of negative socio-emotional interactions and observable regu-
lation strategies related to the same episodes, the analysis proceeded to investigate their 
co-occurrence. First, the number of times a strategy was used in the interactions was cal-
culated. Second, how often a certain strategy was applied in differently triggered nega-
tive interactions was counted. A cross-tabulation of strategies and interaction triggers was 
created, and significant associations between strategies and the two types of triggers were 
examined by exploring significant z scores from the adjusted residuals with alpha levels 
of .05 (z > 1.96) and .001 (z > 2.58). The adjusted residuals showed whether a particular 
strategy occurred significantly more often in one of the conditions in terms of the triggers 
of negative interactions (Bakeman & Quera, 1995).

After this, to understand how emotion regulation strategies were used as shared activi-
ties during negative socio-emotional interactions, the temporal concatenation of the strate-
gic activities was analysed. First, how many strategies the group members activated during 
the same interaction sequence was investigated based on the same intervals (complexity 
of strategic activities, RQ 3.1). Second, how often each strategy was placed prior, in the 
middle or after other strategies in the temporal sequence was explored (positions of strate-
gies, RQ 3.2). Third, the most likely combinations of strategies occurring together were 
also analysed (combinations of strategies, RQ 3.3). A seven-second interval was chosen 
for the time lag between the strategies, which was decided based on reviewing the data 
of different verbal and behavioural exchanges in interactions from the present video data 
and other video data of interactions (e.g., Kurki et al., 2017). This was identified as a short 
enough sequence to show strategies that were likely related to one another. Comparisons 
between those interactions with a social or a task-related trigger were made in terms of all 
the aspects of strategic activities. Significant associations of all the conditions were tested 
using the z scores from the adjusted residuals with alpha levels of .05 (z > 1.96) and .001 (z 
> 2.58) when possible. When this was not possible, a chi-square test (Bakeman & Quera, 
1995) was used to explore the associations of the conditions for specific variables.

Results

RQ1. What triggers negative socio‑emotional interactions in collaborative learning?

The results show that the triggers for negative socio-emotional interactions in the collabo-
rative groups emerged equally from both task-related triggers (f = 220, M = 18.3, SD = 
12.9) and social triggers (f = 202, M = 16.8, SD = 16.1), here based on all the groups’ 
data. However, the amounts of each trigger varied a lot between the groups. Task-related 
triggers included, for example, issues with managing time, progress of the task or mis-
takes, frustrations or failures in terms of task understanding or conduct (see the examples 
in Table 3).
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Interactions with a social trigger could be related to participation or the lack of partici-
pation in the task, one group member disturbing the others’ task progress, off-task behav-
iour, ignoring of group members’ ideas or other issues in group functioning (see the exam-
ples in Table 2).

RQ2. Do group members engage in the regulation of negative socio-emotional inter-
actions with different types of triggers?

Group members used five distinct strategies to regulate emotions in negative interac-
tions. The most used strategy for regulating negative socio-emotional interactions was 
sharing awareness (f = 194), followed by task control (f = 102) and motivation control (f 
= 89) (see Appendix 1 for the strategy descriptions). The least common strategies were 
behaviour control (f = 45) and communicating emotions (f = 31). When exploring strate-
gies in differently triggered interactions (Table  5), motivation control was activated sig-
nificantly more often in interactions with a task-related trigger than in interactions with 
a social trigger (f = 68, z = 2.7). In turn, behaviour control was significantly more often 
activated in interactions with a social trigger (f = 36, z = 6.5), and it was the least common 
strategy used in the interactions with a task-related trigger (f = 9).

RQ 3. How are group-level regulation strategies organised in negative socio-emo-
tional interactions with different types of triggers?

The ways in which the strategies were activated in differently triggered interactions 
were examined in three ways. First, using seven-second intervals, the analysis explored 
how many strategies were most commonly activated during the same negative interaction 
and, second, how the strategies were positioned in relation to other strategies. Third, the 
strategies that occurred the most often together and in which order were investigated.

RQ3.1. How many strategies do the groups engage in when regulating negative 
interactions?

When exploring how many strategies were activated in the same negative socio-emo-
tional interactions, it was found that groups activated, at most, three different strate-
gies during the same sequence of interactions (see the example in Table 7). Moreover, 
there were some differences between the differently triggered interactions in terms of 
how many strategies were activated (Table 6). Here, in interactions with a task-related 
trigger, the group members were significantly more likely to use a larger variety of 

Table 6   Number of strategies 
activated together in interactions 
with a task-related or a social 
trigger.

*p = .05, **p = .001

Number of strategies

1 2 3
Task-related trigger f 121 66 19

Expected f 130.6 63.1 12.3
% 58.7% 32.0% 9.2%
z -2.2 0.7 3.2**

Social trigger f 92 37 1
Expected f 82.4 39.9 7.7
% 70.8% 28.5% 0.8%
z 2.2* -0.7 -3.2
In all 213 103 20
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Table 7   Strategic activities during a task-related negative socio-emotional interaction using three different 
strategies.

Group 

member

Group members are working on the house, and one of them is working on its door

Anna

Oh dear… 

(with a 

frustrated 

tone)

No, it won’t 

… Or you 

can cut it out 

totally and 

make a better 

door. 

(friendly 

tone)

Julie: 

Yes, it’s 

perfect.

Karl

This door won’t 

open, what a 

bad door … 
(frustrated tone, 
Karl is cutting 
the door from 
the side of the 
cardboard box)

Ok, I am 

afraid that 

the door will 
break. 

(continues to 

work on the 

door)

Look, it 

didn’t 

break … 
Is it good? 

(gets the 

door 

finished 

and laughs 

a bit)

Strategic 

activity 
1 1 3 1 2

1 = Sharing awareness, 2 = Motivational control, 3 = Task control, 4 = Behaviour control, 5 = 

Communicating emotions

Table 8   Strategic activities during a socially related negative socio-emotional interaction using three differ-
ent strategies.

Group 

member

The group is working on their house and have a disagreement about what each of the

should be doing

Arttu

Who? What? I just got it! 
Don’t take it 

now, I am doing 

this … 

(frustrated tone)

Lena

You had it all the 

time!! (yells with a 

frustrated tone)

That piece of 

cardboard (still 

yelling)

I will make 

the wall 

now, so you 

go and do 

something 

else. Go and 

hang 
wallpaper or 

something. 

(impatient 

tone)

Strategic 

activity 
1 1 4 3

1 = Sharing awareness, 2 = Motivational control, 3 = Task control, 4 = Behaviour control, 5 = 

Communicating emotions
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strategies: three strategies were used in 9% of the interactions (z = 3.2) when compared 
with interactions with a social trigger (0.8%). Moreover, in interactions with a social 
trigger, only one type of strategy was significantly more likely to be activated (71%, z = 
2.2) compared with those interactions with a task-related trigger.

The examples in Tables 7 and 8 show how several strategies were activated and posi-
tioned during the same interactions. In Example 2, the group used three different strate-
gies during the interaction, which was triggered by a task-related reason: an issue with 
the door. Karl first brought the problem to the group’s attention (sharing awareness), 
which made Anna sigh and respond to Karl’s frustration by suggesting a solution if the 
previous attempt were to fail (task control). As a result, the problem was solved and 
acknowledged (sharing awareness) by Karl, who also sought confirmation of its success 
by asking for Anna’s feedback. Anna replied by complimenting Karl’s work (motivation 
control).

RQ 3.2. How are different strategies positioned in the negative interactions in rela-
tion to other strategic activities?

The results show that the strategy of sharing awareness was significantly more often 
initiated than other strategies (f = 83, z = 6.9), whereas motivation control (f = 46, z 
= 5.7.) and task control (f = 39, z = 2.7) were more likely to follow other strategies 
(Appendix  2). When comparing the strategy positions in differently triggered interac-
tions, in socially triggered interactions (Chart 1), the strategies occurred somewhat more 
often one at a time (f = 92, 55.4%) when compared with in task-triggered interactions (f 
= 121, 41%), (χ2 (1) = 9.972, f = 464, p < .05, V = .15). When looking at each strategy 
separately, this was the case for all strategies save for task control, which occurred alone 
nearly as often in interactions with a task-related trigger (f = 30, 46.2%) as in those with 
a social one (f = 18, 48.6%). In terms of the initiating strategies, in interactions with a 
task-related trigger, sharing awareness more often initiated the other strategies (f = 64, 
48.9%) than in interactions with a social trigger (f = 19, 31.2%), and in both cases, it 

Chart 1   Positions of the strategies in seven-second intervals in interactions with a task- or social related 
trigger
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was the least likely to follow other strategies. Also, in terms of the strategy concerning 
communicating emotions, we can see a clear difference between the two trigger condi-
tions, but the frequency of this strategy was low. The examples of how the positions of 
the strategies appeared during the interactions are demonstrated in Tables 7, 8 and 10.

RQ3.3. What combinations of strategies do the groups engage in when regulating 
negative interactions?

The most common combinations of strategies in the seven-second intervals (Table 9) were 
pairs of sharing awareness–motivation control (overall f = 33, task related f = 25, socially 
related f = 8) and sharing awareness–controlling the task (overall f = 30, task related f = 
19, socially related f = 11). Examples of these pairs are presented in Table 9 to illustrate 
how these strategies were used together.

Strategy combinations including three or more different strategies were less common; 
they were found in 17 sequences of strategies. The most common combination was shar-
ing awareness–task control–motivation control (f = 7), and the second most common was 
sharing awareness–task control–behaviour control (f = 4). Combinations with three or 
more different strategies were almost always found in interactions with a task-related trig-
ger. Only one (communicating emotions–sharing awareness–task control) was found in a 
socially triggered interaction. This indicates that social triggers were managed using com-
binations of fewer different strategies.

Sharing awareness–motivation control (example in Table  10). When exploring how 
group members used the strategy of sharing awareness followed by motivation control, 
they most often raised a problem with the task conduct or its outcome or with social issues 
at the group level (sharing awareness). However, the group members apparently did not see 
a need for change in terms of task conduct because they were more likely to downplay the 
issue by boosting positive emotions and their own confidence as a group (motivation con-
trol) by stating that they were doing well, joking about problems, or comparing their work 
to other groups in a positive way.

Sharing awareness–task control (example in Table 10). In situations where group mem-
bers activated strategies of sharing awareness followed by task control, a group member 
pointed out an issue at the group level, either related to task conduct or interpersonal 
issues, leading to attempts to solve the issue by looking for solutions to fix it, for example, 
by sharing the tasks differently or making changes to them.

Table 9   The most common combinations of strategies in chronological order using two or three different 
strategies.

Strategy Task-
related 
trigger

% Social-
related 
trigger

% Overall

Sharing awareness–motivation control 25 75.8 8 24.2 33
Sharing awareness–task control 19 63.3 11 36.7 30
Sharing awareness–task control–motivation control 7 100 0 0 7
Sharing awareness–task control–behaviour control 4 100 0 0 4
In all 55 19 74
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Discussion

There is little previous empirical research exploring the strategic activities in group-level 
emotion regulation during collaborative learning (Mänty et  al., 2020; Järvenoja et  al., 
2021). However, there is a vast amount of research covering individual-level emotion regu-
lation strategies in general (e.g., Gross, 2014) and in a learning context (Wolters, 2003; 
Boekaerts & Pekrun, 2015). Recent theoretical advancements on emotion generation and 
regulation processes also consider the factors affecting the formation and regulation of 
emotions in a collaborative setting; they illustrate the complex nature of the group-level 
process of emotion regulation in learning situations (Lobczowski, 2020; Järvenoja & 
Järvelä, 2013; Bakhtiar & Hadwin, 2020). The present research has empirically showcased 
these complex relations by investigating what triggers negative interactions and what kinds 
of emotion regulation strategies are activated at a group level to address these interac-
tions, as well as by describing how regulation manifests in these interactions as a series of 
strategies.

The results show that groups’ interactions were triggered by both task- and social-related 
issues. These results are in line with Lobczowski’s (2020) socio-emotional formation and 
regulation model, in which emotion formation in collaborative learning is described as 
stimulated by task-related, non-task-related and social-related factors. The results also reso-
nate with earlier studies finding both task-related and social reasons for negative socio-
emotional interactions or for the negative emotions of individuals in collaborative learning 
situations (e.g. Kazemitabar & Lajoie, 2017; Heinimäki et al., 2021). In the present study, 
the groups activated group-level emotion regulation by using five distinctive strategies. The 
strategies found in group interactions can be somewhat traced back to individual types of 
regulation strategies (e.g., Wolters, 2003; Gross, 2014). Compared with the negative inter-
actions with task-related triggers, in socially triggered negative interactions, the groups 
more often engaged in simple strategic attempts to control others’ behaviour to manage 
the issues between group members (behaviour control; Kurki et al., 2017; Rogat & Adams-
Wiggins, 2015). In turn, in those interactions triggered by task-related issues, the groups 
used a wider variety of different strategies; they engaged more in reappraising the mistakes 
or issues in the task process in a positive light, as well as maintaining a good atmosphere 
(motivation control; Corno & Kanfer, 1993; Rogat & Adams-Wiggins, 2015). This reso-
nates with Splichal et al.’s (2018) study, which shows that groups are less likely to activate 

Table 10

Strategy combinations Examples 

Sharing awareness–motivation control

(Task-related trigger)

Look what those others are doing! They started 

using that (a cardboard box)! (disappointed tone)

Yes, but they don’t have as pretty a house as ours  

Sharing awareness–task control 

(Social trigger) 

You are preventing us from participating … We 

are giving you choices, but you reject our ideas all 

the time. (frustrated tone) 
Well, you can plan then. Please. (offers pen and 

paper to others) 

1 = Sharing awareness, 2 = Motivational control, 3 = Task control, 4 = Behaviour control, 5 = 

Communicating emotions 
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socially shared regulation when they face social issues among group members when com-
pared with issues dealing with task conduct.

Even though group-level emotion regulation strategies have similarities with individual-
level emotion regulation strategies, group level strategies all have a social layer because 
they have been shared with others. Directing regulation at a group level can activate new 
strategic actions within the group to manage the issue at hand. Among regulated learn-
ing research, Zheng et al.’s (2019) study reveals that high-performing groups timed their 
socially shared monitoring activities more accurately, engaged more in shared regulatory 
activities and used a wider variety of regulation strategies than low-performing groups. 
Therefore, to improve the current understanding of group-level (co- and socially shared) 
regulation provided by previous theoretical and empirical work (Hadwin et al., 2018; Jär-
venoja & Järvelä, 2013; Bakhtiar & Hadwin, 2020), the current study suggests that stra-
tegic activities in emotion regulation should be looked at as a series of actions. As the 
research exploring regulated learning in collaborative activities has noted, not only do the 
qualities of strategic actions matter, but also the order in which they are activated and how 
they are flexibly altered according to situation-specific needs (Greene & Azevedo, 2007; 
Winne, 2014).

The results of the present study show that the groups tended to start their strategic 
activities by sharing awareness of the issue at hand, which includes similarities with meta-
cognitive monitoring in self-regulated learning research (Winne & Hadwin, 2008). The 
results imply that sharing awareness provides an opportunity for other group members to 
engage in strategic emotion regulation when negative interactions emerge. In both task 
and socially triggered situations, where more than one strategy was activated, this mainly 
began with the strategy of sharing awareness, followed by task or motivation control. This 
is logical for group-level emotion regulation because by its very definition, it requires shar-
ing an awareness of the regulation need with group members (Hadwin et al., 2018). For 
example, Lajoie and Lu (2012) showcase how prompts for metacognitive monitoring in 
collaborative learning could lead to co-regulation activities and, further, to more efficient 
task management. It can be assumed that similar to the notion from self-regulated learn-
ing theories, where metacognitive monitoring is considered essential for cognitive control 
to occur (Winne & Hadwin, 2008), sharing awareness (i.e., making monitoring visible to 
others) can also act as a determinant for the accurate choice and activation of group-level 
emotion regulation strategies.

Most of the research on emotion regulation carried out at the individual level has 
relied on self-reported, retrospective or manipulated strategy use, where it is rela-
tively easy to isolate different strategies from each other (e.g. Bebko et al., 2014; Cole 
et  al., 2009; Davis & Levine, 2013). These studies have provided information, for 
example, about children’s subjective understanding of emotion regulation strategies 
or the effectiveness of instructed strategy use when learning. However, group-level 
process data from an authentic setting can show how regulation activities can be con-
nected to each other and to the context more profoundly (Vauras & Volet, 2013; Boe-
kaerts & Pekrun, 2015). Based on current research, we argue that a more fine-grained 
analysis of the qualities of activated strategies can increase the understanding of how 
they direct a group to manage issues in the learning process because it is not neces-
sarily only about the ‘right’ strategy, but also about how it is used and brought to the 
group’s attention (Hadwin & Winne, 2012; Kwon et al., 2014). Furthermore, there is 
a need to further explore how the emotion regulation strategies that have been devel-
oped for self-regulation can be transferred to or altered for the group level because by 
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its very nature, group-level regulation is a distinct process from self-regulation (Had-
win et al., 2018).

As for the limitations of the current study, the data analysis was based on video data of 
the group process. Thus, the interpretations of the interactions were made by the research-
ers, without information about the underlying triggers causing the negative interactions that 
were not expressed in the interactions or the rationale behind the choice of strategies used 
by the participants. For understanding, for example, the intentionality of strategic activities 
and the underlying causes of negative interactions, an additional, subjective data collection 
method, such as stimulated recall interviews, could complement the analysis (Järvenoja 
et al., 2018). Furthermore, because the present study’s focus was on group-level triggers 
and strategies, the detailed reactions of individuals were not explored. Understanding how 
individuals participate in socio-emotional interactions and in regulating those interactions, 
a more detailed approach is needed. This has been done in Törmänen et al.’s (2021a, b) 
study, which shows that individuals who initiated regulation behaviour were often also the 
ones experiencing the issue that needed regulating. Because video analysis is time-con-
suming, the sample size was kept relatively small in the present study. The amount of data 
was further restricted by the fact that socio-emotional interactions that are followed by reg-
ulation attempts that aim to control them occur relatively rarely (see, e.g., Järvenoja et al., 
2019; Mänty et al., 2020). A larger sample size would provide more possibilities for apply-
ing statistical analyses and for the verification of the findings. Furthermore, even though 
this analysis has made contributions in terms of understanding emotion regulation at the 
group level, the strategic activities were still analysed as individually activated actions. 
There is a need to increase the understanding of the shared regulation process as an entity 
where each participating group member plays their part in shared attempts to maintain or 
change the course of the interactions. And finally, this study did not analyse the effects of 
the triggers and strategies to the overall success of the group learning. To understand what 
makes strategy use successful, there is a need for further exploration of how the strategic 
activities used in collaboration are reflected in the product of collaboration or the overall 
satisfaction of the group members (Bakhtiar et al., 2018; Koivuniemi et al., 2018).

To conclude, the current study has contributed to the literature on emotion regulation 
by investigating how group members activate strategies to overcome negative interac-
tions emerging during collaborative learning. Understanding group-level emotion regula-
tion processes in detail is essential because it is evident that the quality of the interac-
tions groups engage in and their ability to regulate their interactions in a way that keeps 
their focus on the task and prevents negative feelings concerning social relations makes a 
difference to their success in both collaboration and learning (Barron, 2003; Kwon et al., 
2014; Andriessen et al., 2013; Isohätälä et al., 2020b; Näykki et al., 2014). This highlights 
a need for appropriate pedagogical approaches that can help children in acquiring the skills 
to identify and manage socio-emotional interactions in group processes as a part of col-
laborative learning skills (Tolmie et al., 2010; Kurki et al., 2017). Furthermore, the current 
study sheds light on how regulation in groups happens during the coordinated interactions 
between group members. This highlights the need to go beyond research on individual 
strategies to describe emotion regulation strategies that are socially constructed.
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