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Abstract: The role of emotions in (computer-supported) collaborative learning has gained 

increasing attention. Self and others’ emotions and their consequences are crucial in social 

interactions but may be overlooked during collaborative problem-solving, as group members 

may highly focus on the processing of task information. Therefore, some authors have suggested 

that collaboration can benefit from explicit mutual sharing of emotions. However, other authors 

also argue that the beneficial effects of emotion sharing depend on the individuals’ dispositions 

to use emotions to change behaviors. This study explores how these two aspects influence how 

group members perceive their relationship during collaborative problem-solving. Results show 

that people with lower dispositions to regulate emotions improve their perception of equality, 

receptivity and productivity when they share emotions explicitly.  

Introduction 
Emotions are crucial information in social interactions because they shed light on how others interpret the current 

situation (Van Kleef & Fischer, 2016). In collaborative learning, emotions may provide learners with information 

about various dimensions, for example, socio-cognitive tension (cognitive dimension; Andriessen et al., 2011), 

collective efficacy beliefs (motivational dimension; Lent et al., 2006) or trust (relational dimension; Hale et al., 

2005). Therefore, the awareness of emotions during interaction may induce mutual adjustments to maximize goal 

achievement. However, there is a loss of nonverbal cues in remote collaboration that may impair collaborative 

learning quality in reducing the possibility of using emotional information to build accurate mental models of the 

partner(s) (Avry, 2021; Molinari et al., 2009). 

Explicit sharing of emotions 

Individuals could compensate for the limitation of nonverbal cues by communicating more their emotions verbally 

(Walther et al., 2015). Building on this idea, some authors have studied how the explicit sharing of emotions 

impacts the afore-mentioned dimensions of collaboration. For example, Eligio et al. (2012) investigated whether 

teammates can improve their mutual understanding of each other’s emotions by sharing emotional labels. Results 

showed a positive effect of emotion sharing on mutual understanding of emotions, group affect and group 

performance, especially when participants collaborate remotely. Avry and Molinari (2018) also reported a positive 

impact of sharing emotions on the number of exchanges dedicated to greetings or expressing courtesy (relational 

dimension). Overall, the literature suggests that explicit emotional sharing could influence collaborative behaviors 

and compensate for the lack of emotional cues, especially in emotionally deprived collaborative environments. 

However, this emotional information needs to be understood and used efficiently, which depends on both the 

capacity and disposition to do so. 

Interpersonal emotion regulation 

Emotional competencies refer to four hierarchically organized abilities: perceive and express emotion; use 

emotions to facilitate thoughts; understand emotions; regulate emotions (Mayer et al., 2000). Interpersonal 

emotion regulation (IER) refers to the attempt to initiate, maintain, modulate or change emotions in self and others 

(Zaki & Williams, 2013). Its goal is ultimately to change behavior to promote goal attainment. In collaborative 

problem-solving, IER may serve cognitive, motivational and relational motives. Some are related to increasing 

others’ performance, and others to relational concerns (Niven, 2016). For example, IER could either encourage 

affiliation or induce social distancing (Fischer & Manstead, 2010). Depending on the context, regulating emotions 

properly is an essential aspect of successful collaborative problem-solving. Four types of emotion regulation are 

identified (Niven et al., 2011): intrinsic affect-improving (e.g., thinking about something nice), intrinsic affect-

worsening (e.g., thinking about my shortcomings), extrinsic affect-improving (e.g., doing something nice with 

someone) and extrinsic affect-worsening (e.g., explaining to someone how they had hurt myself). 
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 Main hypotheses 
The findings described above lead to two main hypotheses. First, better interpersonal emotion regulation (IER) 

dispositions should promote better relational quality (H1) because group members with higher IER dispositions 

are more likely to use emotions to regulate self and other’s behaviors to achieve task goals. Second, explicit 

emotion sharing should benefit more group members with lower IER dispositions in increasing their attention to 

emotional information and their tendency to act accordingly (H2). 

Method 

Participants and experimental design 

One hundred twenty-four students (86 women and 38 men; M = 23.2 years, SD = 4.4 years, 2.6 years of 

postgraduate education on average) voluntarily participated to this study. Each pair received 40 CHF as 

inconvenience allowance. In the registration phase, participants completed the EROS (Emotion Regulation of 

Others and Self; Niven et al., 2011) questionnaire, assessing their dispositions to regulate their own- and the 

others’ emotions. The four types of affect regulation strategies (intrinsic affect-improving/worsening, extrinsic 

affect-improving/worsening) described above were concerned by the questionnaire. The EROS items were 

translated into French following the forward-backward procedure (Process of Translation and Adaptation of 

Instruments, n.d.). Participants were automatically assigned with an unknown partner of the same gender and a 

similar EROS score. Pairs were then randomly assigned to one of the two conditions: emotion sharing versus no 

emotion sharing. No difference of age (t(116.26) = -0.76, p =.44) or level of education (t(120.98) = 0.13, p =.89) 

were found between both conditions. 

Procedure 

Participants introduced each other briefly and then were seated in front of a computer screen. They collaborated 

remotely: they could not see each other and communicate only in a written form. The collaborative problem-

solving task lasted sixty minutes, interspersed with five breaks of about two minutes dedicated to the emotions 

assessment. At the end of the task, participants completed the post-task questionnaires and then received feedback 

on their answers, the optimal solutions, and the computed group performance. A collaborative problem-solving 

task inspired by a report stating the food and agriculture challenges in 2050 was designed for the experiment. 

Participants collaborated in a CSCL environment including a statistic table with numeric information, a chat, a 

notepad and an area to submit joint answers. Depending on the condition, the software was also displaying either 

emotions (emotion sharing) or life habits (no emotion sharing) to be assessed five times during the collaboration. 

In the variant on emotions, participants were asked to focus on the previous 10 minutes of collaboration and 

evaluate the intensity of their own- and their partner’s emotions (from 0-not at all to 6-very strongly) through 

verbal labels (frustration, interest, boredom, enjoyment, confusion). Immediately after the submission of 

participants’ answers, a graph was displayed to contrast their own estimation of their partner’s emotions and the 

actual partner’s emotions. At the end of the task, participants also completed a computerized version of the 

questionnaire developed by Hale et al. (2005) to assess the relational quality of social interactions. Participants 

assessed – using 7-point Likert scales from 0 (no agreement) to 6 (total agreement) – how they perceived their 

partner (1) as treating them as equal (equality), (2) as friendly (affection), (3) as attentive, accessible, open, and 

interested (receptivity), (4) as trying to create a sense of familiarity between them (depth), (5) as influential 

(dominance), (6) as involved (implication), and (7) as contributing equitably (productivity).  

Results 

Table 1 describes the global mean intensities of the explicitly shared emotions. The intensity of negative 

emotions was significantly lower compared to positive emotions. 

 

Table 1: Mean (standard deviation) intensity of emotion (out of 6) for each emotion shared  

 

 Frustration Interest Boredom Enjoyment Confusion 

Mean (self) 1.88 (1.34) 4.53 (0.82) 0.93 (0.81) 3.89 (0.91) 1.90 (1.17) 

Mean (other) 1.97 (1.21) 4.34 (0.80) 1.05 (0.82) 3.76 (0.81) 1.98 (1.07) 

 

To test H1 and H2, the different measures of relational quality were regressed against the different types of 

emotion regulation dispositions, taking into account the effect of the explicit sharing of emotions (Figure 1). There 
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 were no significant regression equations for affection, depth, dominance and implication. Two significant 

regression equation were found for equality. First, emotion sharing and extrinsic affect-worsening explained a 

significant proportion of variance of equality (F(3, 120) = 2.94, p < .05, f² = 0.07). The association between 

equality and extrinsic affect-worsening was positive in the no emotion sharing condition (r(58) = 0.25,  p = .05) 

and negative in the emotion sharing condition (r(62) = -0.27, p = .03). Second, emotion sharing and intrinsic 

affect-worsening also explained a significant proportion of variance of equality (F(3, 120) = 2.81, p < .05, f² = 

0.07). A significant negative relation was found between equality and intrinsic affect-worsening in the emotion 

sharing condition (r(62) = -0.27, p = .02). This relation was marginal in the no emotion sharing condition (r(58) 

= 0.23, p = .07). Concerning receptivity, a significant regression equation was found (F(3, 120) = 2.60, p = .05, f² 

= 0.07), indicating that both emotion sharing and extrinsic affect-worsening explained a significant proportion of 

variance of receptivity. There was a significant positive relation between receptivity and extrinsic affect-worsening 

in the no emotion sharing condition (r(58) = .38, p = .00), which was not found in the emotion sharing condition 

(r(62) = -0.13, p = .28).  Concerning productivity, a significant regression equation was found (F(3, 120) = 3.46, 

p < .05, f² = 0.08), indicating that both emotion sharing and extrinsic affect-improving explained a significant 

proportion of productivity. There was a significant positive relation between productivity and extrinsic affect-

improving in the no emotion sharing condition (r(58) = 0.39, p < .01), which was not found in the emotion sharing 

condition (r(62) = 0.02, p = .83). 

Figure 1. Effect of the interaction between emotion sharing and interpersonal emotion regulation dispositions 

on the perception of equality, receptivity and productivity during collaboration 

Discussion 
On the one hand, results show an effect of interpersonal emotion regulation dispositions on the relational quality 

of collaboration (H1), and this effect concerns only three relational dimensions, equality, receptivity and 

productivity. Participants with higher dispositions to worsen both their own – and their partner’s emotions report 

being treated more equitably by their partner. The perception of the partner’s receptivity also correlates with higher 

dispositions to worsen the other’s emotions. Interestingly, this suggests that worsening emotions is a strategy that 

may increase a mutual feeling of equality (Yang & Kelly, 2016), and that may lead collaborators to perceive their 

partner as more attentive, open and interested. In contrast, the perceived productivity (equal work contribution) 

appears to be related to the tendency to improve the partner’s emotions. On the other hand, however, the 

opportunity to explicitly share and compare each other’s emotions (emotion sharing condition) cancels or reverses 

these results (H2). As a bias toward positivity when people explicitly share emotions in CSCL environments was 

shown in our previous studies (Avry, 2021; Avry et al., 2020), this may induce a differential effect on the 

perception of some relational dimensions in people with lower versus higher emotional dispositions to regulate 
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 emotions. Indeed, participants with lower dispositions may rely more strongly on the displayed emotional 

information (biased toward positivity) to judge the group's relational quality. However, in participants with higher 

dispositions, what is mutually shared may conflict with what they actually perceive, reducing their feeling of 

equality and receptivity. All in all, giving the opportunity to mutually share emotions during collaborative 

problem-solving seems to impact how people perceive the quality of their relationship. However, it seems to 

benefit mainly people with lower dispositions to regulate emotions.  

Conclusion and further research 
The results uncovered suggest that groups with lower dispositions to regulate emotions may benefit from sharing 

and comparing their emotions explicitly throughout the task to better regulate the collaboration, especially in 

emotionally deprived CSCL environments. However, although the explicit sharing of emotions could improve 

relational aspects of collaboration, it could also interfere with the processing of task information and provoke 

unwanted cognitive load. Therefore, there is still research to be carried out to find the best way to improve 

emotional awareness in CSCL environments without interfering with the task's resolution. We suggest that 

emotion awareness tools should optimally mimic how emotions are conveyed in face-to-face collaboration (non-

verbal sharing of emotions through technologies) while making possible explicit sharing of emotions when needed 

(e.g., for regulating others’ behaviors).  
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