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Abstract—Online collaborative learning has become an 

important way of learning, and focusing on the socially 

shared regulation of learning behaviors is important for 

improving learning performance. Based on an online 

collaborative learning course, this study collected discussion 

data from 18 collaborative learning groups over 6 sessions. 

Behavioral patterns of socially shared regulation of learning 

were explored through frequency statistics and lagged 

sequence analysis. Learning engagement variables were also 

introduced to compare the differences in significant 

behavioral sequence patterns between high- and low-

engagement groups. It was found that (a) most of the 

regulation behaviors in the early stage were focused on the 

task itself and the work of the members, while the regulation 

behaviors in the later stage were more concerned with the 

progress and results of the group. (b) The high-learning 

engagement groups had a higher frequency of socially shared 

regulation of learning behaviors and more appropriate 

temporal characteristics. The study shows that appropriate 

regulation behaviors guarantee the smooth progress of 

collaborative learning activities and the stability of the group 

in learning engagement. Finally, the study suggests 

recommendations for improving online collaborative 

learning performance. 

Keywords—online collaborative learning, socially shared 

regulation of learning, learning engagement, lagged series 

analysis  

I. INTRODUCTION

In the era of e-learning and globalized learning, online 

learning has become an indispensable form. The massive 

opportunities for the use of online learning brought about 

by COVID-19 [1] have led to the awareness of the vast 

differences between online learning and traditional 

learning [2–5], which has prompted more and more 

researchers to focus on the performance of online learning 

[6]. Vygotsky pointed out that language and conversation 

promote the development of thinking and cognition [7], so 

in the learning process, discussion and collaboration 

between people are particularly important to improve 

learning performance, which means online collaborative 

learning is an important way of learning. 

Learning engagement represents the learners’ 

engagement in cognitive, behavioral, psychological, and 

other dimensions during the whole learning process, which 

can reflect the characteristics of the learning process [8], 

and is a key indicator of the quality of online learning [9]. 

Thus, focusing on students’ learning engagement is vital 

to improve online collaborative learning performance. 

Self-regulated learning is the strategic adjustment of 

learners’ metacognition, cognition, behavior, etc. which 

can well reflect the behavioral mechanisms of learners 

during the learning process [10, 11]. When the context is 

extended into a collaborative learning environment, the 

concept of Socially Shared Regulation of Learning (SSRL) 

emerges, which mainly refers to the relevant adjustments 

carried out by the collective to achieve the common goal 

[12]. SSRL directly affects the collaborative learning 

process. In addition, research has shown that regulation of 

learning behaviors can positively predict group learning 

performance [13]. Therefore, students’ SSRL behaviors 

should be used as an essential factor to enhance students’ 

online collaborative learning performance. 

There have been studies pointing out the commonality 

between regulation of learning and learning engagement 

[14], as well as studies pointing out that students who use 

more regulation behaviors are more engaged in learning 

[15]. However, there are still fewer studies on the 

relationship between SSRL behaviors and group learning 

engagement in the context of the learning process. 

Therefore, this study conducted empirical studies to 

explore the characteristics of SSRL behaviors and the 

relationship between SSRL and group learning 

engagement in online collaborative learning activities. The 

study aims to enrich the research of exploring the 

relevance of SSRL and learning engagement and to 

provide guidance for improving online collaborative 

learning performance. 
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II. LITERATURE REVIEW 

Learning engagement consists of behavioral, affective, 

and cognitive engagement [16], describing learners’ 

positive behaviors of learning, cognitive commitment to 

learning and strategy use, and affective responses in 

learning [17]. As a characterization of the state of learning, 

learning engagement is associated with some important 

outcomes like grades, persistence, and college completion 

[18]. In addition to these variables, related researches have 

focused on modeling learning engagement to conduct 

prediction [19] and multimodal analysis [20]. Meanwhile, 

there have been researches found that learning engagement 

has a positive relationship with active collaborative 

learning [21] and collaborative activity can also prompt 

students’ engagement [22]. 

SSRL is a shared regulation activity in the process of 

collaborative group learning to achieve common goals and 

maintain common cognition. The subject is all members of 

the group, and the content of regulation is the groups’ 

shared task understanding, task knowledge, strategy use, 

and task evaluation, etc. [13] Previous researches about 

SSRL focus on a variety of directions. Researches may aim 

to explore mechanisms [23], focus on process [24], and 

develop instruments [25, 26]. The relevant variables are 

goals, feelings of difficulty, content processing, 

performance, and so on [27]. The researches are usually 

conducted in collaborative learning environment [23, 25, 

28] even computer supported collaborative learning 

environment [24, 26, 29]. 

Some researchers have pointed out the self-regulation 

has commonality with individual learning engagement [14, 

15]. In recent years, there have been several researches 

confirmed that SSRL and learning engagement have a 

“mutually reinforcing relationship” [30]. However, few 

studies explore such relationship in the context of dynamic 

collaborative learning processes and in groups. 

In this research, we focused on the important elements 

above of conducting SSRL, including online collaborative 

learning, working in groups, exploring dynamic processes, 

and integrating with learning engagement. Therefore, the 

following research questions are posed: 

(1) How do learners socially regulate their learning 

during online collaborative learning activities? 

(2) What differences can be found in the patterns of 

SSRL behaviors between the high- and low-

learning engagement groups? 

III. MATERIALS AND METHODS 

The study is based on a collaborative problem-solving 

course with a focus on mathematical modeling, which was 

divided into 6 sessions. The purpose of the course was to 

improve students’ mathematical modeling ability and real-

world problem solving ability by completing a 

mathematical modeling task, and it was hoped to improve 

students’ scientific writing. A total of 54 students aged 

around 20 years old participated in the experiment. The 

students were all from a university in Beijing, China, and 

formed the collaborative learning groups of 3 members, 

totaling 18 groups. At the beginning of the course, each 

group was informed about the problem and was provided 

with related materials and assistance from the teacher. 

Students had to collaborate to solve the given problem and 

complete a report on their research. The course was 

conducted entirely online. 

To obtain the characteristics and patterns of the SSRL 

behaviors during the collaborative learning process, this 

study used Tencent Meeting and WeChat to record all the 

discussion messages (including voice and text) during the 

group’s collaborative learning process. We transcribed 

them all into text messages. Referring to the coding 

scheme for SSRL proposed by Kwon et al. [31], the 

regulation behaviors appearing in the text were coded. The 

coding scheme is shown in Table I. The coding units in this 

study were divided into time intervals, with 30 seconds per 

unit. The study coded each of the six sessions of each 

group’s discussion in chronological order, and their 

statistical characteristics were calculated for analysis. 

TABLE I. CODING SCHEME FOR SSRL BEHAVIORS 

Behavior Code Definition 

Scheduling R1 
Organize the group’s work process according 

to the deadline for task completion 

Dividing labor R2 

Discuss the division of labor or clarify the 

tasks and responsibilities of each group 

member 

Task R3 
Identify tasks to be accomplished by 

recognizing project goals and requirements 

Strategy R4 
Explore effective methods for coordinating 

the group process and achieving goals 

Open-self R5 

Share individual strength, weakness, 

preference and situation to enhance 

teamwork 

Monitoring the 
process 

R6 
Acknowledge group progress by checking 

and sharing the completed work 

Group agreement R7 

Solicit feedback from other members to 

reach group agreements and establish group 

norms 

Evaluation R8 Evaluate group products or group processes 

IV. RESULT AND DISCUSSION 

To explore the relationship between learning 

engagement and SSRL behaviors, we collected learning 

engagement data from all groups and used k-means 

clustering algorithm to classify all groups into either low- 

or high-engagement groups. Then, we analyzed the 

statistical characteristics (i.e., frequency and percentage) 

of regulation behaviors for low- and high-engagement 

groups separately. To further explore the different 

sequence patterns of regulation behaviors, we used the 

GSEQ 5.1 software to conduct a lagged sequence analysis 

which is a method to test whether there is a statistically 

significant probability of the occurrence of one behavior 

followed by another in the overall behavioral sequence. 

A. Overview of Students’ SSRL Behaviors 

Table II demonstrates the total frequency and mean of 

each type of regulation throughout the online collaborative 

learning activity. This analysis suggests that students are 

most concerned with monitoring the process (R6), 
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followed by strategy (R4), group agreement (R7), and 

evaluation (R8), with the behavior of open-self (R5) being 

overlooked. 

TABLE II. THE STATISTICAL CHARACTERISTICS OF EACH TYPE OF 

REGULATION 

Regulation type Total frequency Mean (N = 18) 

R1 163 9.06 

R2 277 15.39 

R3 165 9.17 
R4 447 24.83 

R5 119 6.61 

R6 519 28.83 
R7 384 21.33 

R8 308 17.11 

 

 

Fig. 1. The frequency of each type of regulation in 6 sessions of 
learning activity. 

Fig. 1 presents the frequency of each type of regulation, 

with the top broken line representing the total frequency of 

SSRL behaviors occurring in each session. Overall, the 

frequency of SSRL behaviors showed a decreasing trend 

followed by a small increase. In the first session of the 

collaborative learning process, the highest frequencies of 

all behaviors occurred in strategy (R4), group agreement 

(R7), and task (R3). The peak frequencies of scheduling 

(R1), task (R3), strategy (R4), group agreement (R7) 

occurred in this stage of process. As the collaborative 

learning process progressed, the frequency of scheduling 

(R1) and open-self (R5) remained relatively stable, the 

frequency of task (R3) and strategy (R4) continued to 

decrease overall, and the frequency of monitoring the 

process (R6) and evaluation (R8) increased slightly. It can 

be seen that at the beginning of collaborative learning 

process, learners usually engaged in regulation behaviors 

for the task itself, and gradually shifted to regulating the 

learning process and group outcomes as the process 

developed. 

B. Comparison of Percentages of Regulation between 

High- and Low-Engagement Groups 

The statistical characteristics of regulation between 

high- and low-engagement groups are shown in Table III. 

Overall, the high-engagement groups had a higher average 

frequency of regulation. The regulation frequency 

characteristics of the high- and low-engagement groups 

were relatively consistent with the total frequency 

characteristics. It is worth noting that, the low-engagement 

groups showed a higher proportion and mean of the 

regulation behaviors of strategy (R4) and evaluation (R8) 

on the premise that the low-engagement groups had a 

lower average regulation frequency, which shows that the 

low-engagement groups carried out strategy development 

and evaluation more frequently than the high-engagement 

groups. 

TABLE III. THE STATISTICAL CHARACTERISTICS OF REGULATION 

BETWEEN HIGH- AND LOW-ENGAGEMENT GROUPS 

Type 
High Low 

Frequency Proportion Mean Frequency Proportion Mean 

R1 109 7.14% 9.91 54 6.31% 7.71  

R2 189 12.39% 17.18 88 10.28% 12.57  

R3 104 6.82% 9.45 61 7.13% 8.71  

R4 263 17.23% 23.91 184 21.50% 26.29  

R5 82 5.37% 7.45 37 4.32% 5.29  

R6 344 22.54% 31.27 175 20.44% 25.00  

R7 254 16.64% 23.09 130 15.19% 18.57  

R8 181 11.86% 16.45 127 14.84% 18.14  

C. Comparison of Behavioral Sequence Patterns of 

SSRL between High- and Low-Engagement Groups 

To further analyze the differences between the high- and 

low-engagement groups in their sequence patterns of 

SSRL behaviors, we performed a lagged sequence analysis 

on the data of regulation behaviors, and explored 

significant behavioral sequences in different sessions as 

shown below in Fig. 2. 

 

Fig. 2. The significant sequences of sessions 1–6. 
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The comparison between the groups shows that there 

are observable differences in the significant behavioral 

sequences of regulation. In the first half of the learning 

activity (sessions 1, 2, and 3), the low-engagement groups 

had more significant behavioral sequences about group 

agreement (R7) and evaluation (R8), whereas the high-

engagement groups had more about dividing labor (R2) 

and monitoring the process (R6). This means that the low-

engagement groups paid more attention to members’ 

opinions in the early stage, while the high-engagement 

groups paid more attention to the task itself and its 

progress. 

In the second half of the learning activity (sessions 4 and 

5), the low-engagement groups had fewer significant 

behavioral sequences of regulation, whereas the high-

engagement groups, in contrast, appeared to have more 

significant sequences. This implies that there is a relative 

lack of regularity in the behavioral sequence patterns of the 

low-engagement groups at this stage and there are not 

many significant behavioral commonalities between 

groups. On the contrary, the increase in variety and number 

of significant sequences implies that there is a large 

amount of behavioral commonality among all the high-

engagement groups. 

In the last session of the activities, the low-engagement 

groups had more behavioral sequences of dividing labor 

(R2)  strategy (R4), while the high-engagement had 

more of open-self (R5)  open-self (R5). This reflects 

that the low-engagement groups remained focusing more 

on the behaviors directly related to task completion, i.e., 

dividing the labor and developing strategies to solve the 

problem in the last stage, whereas the high-engagement 

groups more actively shared their competencies. 

D. Discussion 

There are some common features of SSRL behaviors 

throughout the online collaborative learning process. 

Regulation behaviors are more frequent and concentrated 

in the beginning and ending sessions of the learning 

process, such as scheduling, task, and strategy in the 

beginning stage, as well as monitoring the process and 

evaluation in the ending stage. Through the analysis of the 

whole process, it can be understood that at the beginning, 

the group tended to do more reading, discussion, and 

overall strategy development to ensure the effective 

promotion of the group’s learning tasks. With the 

deepening of the discussion, the frequency of regulation 

declined due to a clearer division of labor and the 

identification of strategies to move forward in a structured 

manner. In this process, monitoring the process was used 

more often. In the final stage of finalizing and presenting 

the results, there was more discussion around the results 

among the team members, and since the initial results had 

already been generated at this stage, there was a higher 

frequency of group agreement and evaluation. 

The significant behavioral sequences have a large 

number of repetitive behaviors which means the same 

regulation behavior repeats many times. It is mainly 

because the division of the unit of analysis in this study is 

30 seconds per unit, and the regulation behaviors occurring 

in the online collaborative learning process required group 

members to participate together, thus their duration was 

mostly longer than 30 seconds. And since they are in the 

online collaborative learning environment, it is really 

common for multiple people to perform a regulation 

behavior such as formulating a strategy several times in a 

discussion. In addition, discussion about dividing labor 

was very frequent in the significant behavioral sequences, 

which can be seen as learners attach more importance to 

dividing labor. 

The characteristics of regulation behaviors showed 

significant differences among different learning 

engagement groups. The high-engagement groups had 

more scheduling and dividing labor in the early stage of 

online collaborative learning process than the low-

engagement groups, and maintained higher frequency of 

group agreement behaviors throughout the whole process, 

with a slightly higher frequency of open-self behaviors. 

And they had more behavioral sequences of dividing labor 

and monitoring the process than the low-engagement 

groups. This pattern of regulation behavior is more 

reasonable, meaning that the high-engagement groups 

have a smoother collaborative flow throughout the process: 

scheduling, dividing labor, discussing strategies in the 

early stage, completing the task in the later stage, and 

consistently asking for the group agreement throughout the 

process, sharing the range of their competence, as well as 

updating the group’s progress on the task promptly. 

The low-engagement groups, on the other hand, 

strategized and evaluated more frequently than the high-

engagement groups throughout the process, with the 

significant behavioral sequence of successive asking for 

group agreement and evaluation in the early part of the 

process, and an additional discussion of dividing labor (R2) 

 strategy (R4) in the last session. This implies that the 

low-engagement groups spent a significant amount of time 

discussing and developing strategies rather than practicing 

them. The significant sequence of behaviors related to the 

group agreement and evaluation means a repeated 

discussion of the solution, which reflects the lack of clarity 

of the strategies within the group. This resulted in 

insufficient learning engagement in the group, with 

members unable to fully and explicitly engage their 

cognition, behavior, and emotion in collaborative learning 

activities. In addition, the sequence of dividing labor (R2) 

 strategy (R4) in the last session also proved that the 

group collaboration process did not result in a complete 

solution and the work of each member of the group was 

not clear enough, which prevented the group from moving 

to a higher level of learning engagement. Through the 

above data analysis combined with the review of the whole 

learning process, it can be seen that the frequency and 

sequence patterns of the group’s regulation behaviors 

clearly show and even determine the current learning state 

of the collaborative group. The poor state of the task 

directly affects the learning engagement of the group. On 

the other hand, in the high-engagement groups, timely and 

appropriate regulation behaviors can ensure the smooth 

progress of the whole collaborative learning process. 

Learning engagement also can be maintained at a high 
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level and can be improved as the learning progress 

advances. 

According to the results, if we hope to improve the 

quality of online collaborative learning, we can analyze the 

current situation of collaborative learning by focusing on 

the characteristics presented by their SSRL behaviors. It is 

necessary to guide students to carry out timely and 

appropriate regulation behaviors to promote the 

collaborative learning process. Attention should also be 

paid to guiding students to monitor the process, conduct 

evaluation, and implement other regulation behaviors 

timely. What’s more, additional attention should be paid to 

the time when the regulation behaviors occur. As in this 

study, the low-engagement groups consistently showed 

significant behavior of developing strategies throughout 

the entire process, which should be intervened. 

V. CONCLUSION 

In this study, we conducted empirical studies to explore 

the characteristics of Socially Shared Regulation of 

Learning (SSRL) and the relationship between SSRL and 

group learning engagement in online collaborative 

learning activities. We found that the frequency of 

regulation behaviors in online collaborative learning firstly 

decreased and then slightly increased, and there was a 

significant difference between the early and later stages in 

terms of regulation types. In the early stage, more 

regulation behaviors were carried out for the task itself and 

members’ work, such as scheduling, task, and strategy, 

while in the later stage, more feedback regulation 

behaviors were carried out for the progress and results of 

the group, such as monitoring the process and evaluation. 

When exploring the relationship, we found the high-

engagement groups have significant characteristics in the 

frequency and sequence patterns of regulation behaviors 

with appropriate timing, while the low-engagement groups 

have repetitive and disordered sequence patterns of 

regulation behaviors due to the lack of clarity of strategies 

and division of labor, which is not efficient enough. 

Although we confirmed the relationship between SSRL 

and learning engagement, the internal mechanism of the 

relationship is not explored, which should be further 

examined in future studies. 

CONFLICT OF INTEREST 

The authors declare no conflict of interest. 

AUTHOR CONTRIBUTIONS 

Yaqi Zhao: Formal analysis, Data Curation, Writing – 

Original Draft; Yaqian Zheng: Writing – Review & 

Editing; Mingze Sun: Visualization and Investigation; 

Yanyan Li: Writing – Review & Editing, supervision; all 

authors had approved the final version. 

FUNDING 

This work has been supported by the National Natural 

Science Foundation of China (Grant No: 62277006) and 

the Beijing Natural Science Foundation (Grant No: 

9222019). 

REFERENCES 

[1] M. J. Samonte, G. E. O. Acuña, L. A. Z. Alvarez, and J. M. 

Miraflores, “A personality-based virtual tutor for adaptive online 
learning system,” International Journal of Information and 

Education Technology, vol. 13, no. 6, pp. 899–905, 2023. 

[2] D. P. Sari, M. N. Farih, D. C. Ardhi, et al., “Higher education 
student satisfaction with online learning: The role of teaching 

material and infrastructure,” International Journal of Information 

and Education Technology, vol. 13, no. 8, pp. 1273–1283, 2023. 
[3] D. Rakaj, “University professors’ perceptions of online learning 

during the COVID-19 pandemic: A case study,” International 

Journal of Information and Education Technology, vol. 13, no. 1, 

pp. 176–180, 2023. 

[4] I. K. Suartama, L. P. P. Mahadewi, D. G. H. Divayana, and M. 
Yunus, “ICARE approach for designing online learning module 

based on LMS,” International Journal of Information and 

Education Technology, vol. 12, no. 4, pp. 305–312, 2022. 
[5] A. I. Borges and S. F. Costa, “Online learning in mathematics 

higher education during the COVID-19 pandemic: A survey study 

of Portuguese students,” International Journal of Information and 
Education Technology, vol. 12, no. 10, pp. 1037–1042, 2022. 

[6] H. Kim and M. Kim, “Presence and effectiveness of online learning 

using a metaverse platform: Gather.town,” International Journal of 
Information and Education Technology, vol. 13, no. 4, pp. 690–695, 

2023. 

[7] L. Harasim and X. Junhong, “Collaborative learning theory and 
practice: The missing link in effective online education,” Chinese 

Journal of Distance Education, vol. 8, pp. 5–16+79, 2015. 

[8] Y. Li, Y. Peng, J. Kang, H. Bao, and Y. Su, “Engagement in online 
collaborative group learning: Analysis modelling and application,” 

Chinese Journal of Distance Education, vol. 541, pp. 40–48+77, 

2020.  
[9] Z. Yu, Z. Zheng, Y. Yang, and Q. Li, “Research on the influencing 

factors and mechanisms of math learning motivation on online 

learning engagement,” in Proc. International Conference on 
Blended Learning: Engaging Students in the New Normal Era, 2022, 

vol. 13357, pp. 194–205.  

[10] L. Zhang and G. Zhou, “A review of research on self-regulated 
learning theories,” Journal of Psychological Science, vol. 5, pp. 

870–873, 2003.  

[11] T. Ulfatun, F. Septiyanti, and A. G. Lesmana, “University students’ 
online learning self-efficacy and self-regulated learning during the 

COVID-19 pandemic,” International Journal of Information and 

Education Technology, vol. 11, no. 12, pp. 597–602, 2021. 
[12] Y. Lin and J. Li, “What can we learn from socially shared regulation 

of learning?” Chinese Journal of Distance Education, vol. 529, no. 

2, pp. 85–91, 2019.  
[13] Y. Su, Y. Li, and H. Bao, “The history, focus and trend of 

international studies on social regulation of learning,” Modern 

Distance Education Research, vol. 32, no. 6, pp. 33–43, 2020.  
[14] L. Shan and S. P. Lajoie, “Cognitive engagement in self-regulated 

learning: an integrative model,” European Journal of Psychology of 

Education, vol. 37, no. 3, pp. 833–853, Jun. 2021.  
[15] P. R. Pintrich and E. V. D. Groot, “Motivational and self-regulated 

learning components of classroom academic performance,” J. Educ. 

Psychol., vol. 82, no. 1, 1990. 
[16] J. A. Fredricks, P. C. Blumenfeld, and A. H. Paris, “School 

engagement: Potential of the concept, state of the evidence,” Review 

of Educational Research, vol. 74, no. 1, 2004. 
[17] L. Liu and Q. Wang, “Research on the characteristics and 

influencing factor of students’ learning engagement in blended 
teaching model,” Modern Educational Technology, vol. 31, no. 11, 

pp. 80–86, 2021. 

[18] K. C. Manwaring, R. Larsen, C. R. Graham, C. R. Henrie, and L. R. 
Halverson, “Investigating student engagement in blended learning 

settings using experience sampling and structural equation 

modeling,” Internet and Higher Education, vol. 35, 2017. 
[19] N. A. Shukor, Z. Tasir, H. V. D. Meijden, and J. Harun, “A 

predictive model to evaluate students’ cognitive engagement in 

online learning,” Procedia Soc. Behav. Sci., vol. 116, 2014. 

International Journal of Learning and Teaching, Vol. 10, No. 2, 2024

259



[20] L. Wang, Y. He, and J. Tian, “Constructing and verifying a model 

of integrating multimodal data from online learning behaviors,” 

Chinese Journal of Distance Education, vol. 6, pp. 22–30+51+76, 
2020. 

[21] M. A. Qureshi, A. Khaskheli, J. A. Qureshi, S. A. Raza, and S. Q. 

Yousufi, “Factors affecting students’ learning performance through 
collaborative learning and engagement,” Interactive Learning 

Environments, vol. 31, no. 4, 2023. 

[22] R. Rama, “Collaborative language learning in higher education: 
Students engagement and language self-efficacy in a 

communicative, flipped context,” J. Chem. Inf. Model, vol. 53, no. 

9, 2019. 
[23] S. Järvelä and H. Järvenoja, “Socially constructed self-regulated 

learning and motivation regulation in collaborative learning groups,” 

Teach. Coll. Rec., vol. 113, no. 2, 2011. 
[24] J. Janssen, G. Erkens, P. A. Kirschner, and G. Kanselaar, “Task-

related and social regulation during online collaborative learning,” 

Metacogn Learn., vol. 7, no. 1, 2012. 
[25] H. Järvenoja, S. Volet, and S. Järvelä, “Regulation of emotions in 

socially challenging learning situations: An instrument to measure 

the adaptive and social nature of the regulation process,” Educ. 
Psychol. (Lond), vol. 33, no. 1, 2013. 

[26] S. Järvelä, et al., “Enhancing socially shared regulation in 

collaborative learning groups: designing for CSCL regulation tools,” 

Educational Technology Research and Development, vol. 63, no. 1, 

2015. 

[27] E. Panadero and S. Järvelä, “Socially shared regulation of learning: 
A review,” European Psychologist, vol. 20, no. 3, 2015.  

[28] S. Järvelä, H. Järvenoja, J. Malmberg, and A. F. Hadwin, 

“Exploring socially shared regulation in the context of 
collaboration,” Journal of Cognitive Education and Psychology, vol. 

12, no. 3, 2013. 

[29] S. Järvelä and A. F. Hadwin, “New frontiers: Regulating learning 
in CSCL,” Educ. Psychol., vol. 48, no. 1, 2013. 

[30] X. Zhou and C. W. Tsai, “The effects of socially shared regulation 

of learning on the computational thinking, motivation, and 
engagement in collaborative learning by teaching,” Educ. Inf. 

Technol. (Dordr), vol. 28, no. 7, 2023. 

[31] K. Kwon, Y. H. Liu, and L. P. Johnson, “Group regulation and 
social-emotional interactions observed in computer supported 

collaborative learning: Comparison between good vs. poor 

collaborators,” Comput. Educ., vol. 78, 2014. 
 

Copyright © 2024 by the authors. This is an open access article 

distributed under the Creative Commons Attribution License (CC BY-
NC-ND 4.0), which permits use, distribution and reproduction in any 

medium, provided that the article is properly cited, the use is non-

commercial and no modifications or adaptations are made. 

 

International Journal of Learning and Teaching, Vol. 10, No. 2, 2024

260

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/



