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Abstract

This study examined socially shared regulation of learning (SSRL) and motivation processes in a collaborative
learning task that required creativity using the ICT tool of mind mapping. Thirty university students formed three
groups, collaborating face-to-face to generate creative ideas. The following results were obtained from
qualitative and quantitative data using psychological scales and utterance analysis. In the middle phase of the
collaborative activity, there was a significant weak-to-moderate positive correlation between socialy shared
regulation of cognition, self-regulation, co-regulation, and socially shared regulation of intrinsic motivation and
a deep level of regulation utterances. Moreover, there were significant weak-to-moderate correlations between
behavioral and cognitive engagement, SSRL of monitoring and cognition, and the three modes of motivational
regulation. Creative performance was significantly and moderately positively associated with socially shared
regulation of cognition and total frequency of utterances in the group. Based on these findings, the implications
for practice in university education are discussed from the perspective of socially shared regulation in
collaborative learning.
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1. Introduction

Comprehending the regulatory process of cognitions, emotions, and behaviors in collaborative learning is critical
for productive participation in real-life learning environments and social learning contexts (Jarvenoja, Jarvelg, &
Malmberg, 2020; Volet & Summers, 2013). In recent years, research on learning and instruction has focused on
socially shared regulation of learning (SSRL) (Grau et al., 2018; Hadwin, Jarvelg, & Miller, 2011, 2018; Jarvela
& Hadwin, 2013; Li, Lin, & Shadiev, 2020; Li, Li, Su, Peng, & Hu, 2020; Lin, 2018; Tsai, Shen, Chiang, Chen,
& Chen, 2018). The SSRL is a psychological and theoretical framework that explains the regulatory process of
collaboration with others. Research on collaborative learning has shifted its focus from self-regulated learning
(SRL) to SSRL (Panadero & Jérveld, 2015; Jarveld, Jarvenoja, & Malmberg, 2019), asit is an activity in which
various types of involvement with others are essential. This theory assumes three modes of regulation. In the first
mode, self-regulation indicates that one's cognitions, emotions, and behaviors are effectively regulated by the
learner to achieve desired goals (cf. Zimmerman, 1989, 2000; Zimmerman & Schunk, 2001, 2011). In the second
mode, co-regulation of learning (CoRL) is the temporary coordination of self-regulation between the self and
others, and then the learner needs to share to engage in co-regulated behavior (Hadwin et a., 2011). CoRL isa
phenomenon that occurs between the self and the other, where either the learner guides another peer learner, or
vice versa. In the third mode, multiple learners jointly regulate their cognition, behavior, and emotion through
social interaction. “ Socially shared regulation” refers to groups taking metacognitive control of the task together
through negotiated, iterative, fine-tuning of cognitive, behavioral, motivational, and emotional conditions/states,
as needed (Hadwin, Jarvelg, & Miller, 2018). This is considered an important mode of socia regulation in
collaborative learning (Hadwin et al., 2011, 2018; Jarvela & Hadwin, 2013; Jarvenoja et al., 2019). In the SSRL
process, al group members share the same goals, implement strategies to achieve them together, and jointly
reflect on the learning results. Joint beliefs, outcomes, strategies, and awareness intentionally co-emerge in group
activities, rather than being guided or directed by any one person (i.e., co-regulation). SSRL implies jointly
evoked regulative acts and emerging perceptionsin the collaborative learning process (Hadwin et a., 2018).
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1.1 Socially Shared Regulation of Motivation and Research Methods

Research on SSRL is still in its early stages, but most studies have examined how learners regulate their
cognition and behavior in collaborative learning (Hadwin et a., 2011, 2018; Jarvela & Hadwin, 2013; Jarvela et
a., 2019). Although motivation is an important factor for success in academic learning and performance (Usher
& Schunk, 2018), few studies have focused on its socia regulation of motivation (Jarvenoja et a., 2020). In
clarifying the regulatory processes of both cognitive and motivational aspects, a deeper and more sophisticated
theoretical explanation of SSRL will be possible.

Utterance and log file data analyses were used to examine the processes of co-regulation and SSRL. These
methods are well-suited for the qualitative and in-depth examination of the learning process. However, the
regulatory process in collaborative learning is a complex phenomenon that requires clarification through
qualitative and quantitative research methods (e.g., Zimmerman & Schunk, 2011). The triangulation of various
qualitative and quantitative research methods is required, and evidence based on multimodal data is necessary
(Jarvela et al., 2019; Jarvenoja et a., 2020; Ochoa, 2017; Zimmerman & Schunk, 2011). Currently, attempts to
measure co-regulation and SSRL using questionnaires have just begun (e.g., Ito & Umemoto, 2017, 2021), and
necessitate the comprehensive investigation of the relationship between self-report measures and utterance
anaysis. The first SSRL scale (Ito & Umemoto, 2017) consists of subscales that capture the social regulation of
monitoring, cognition, and effort, and the second SSRL scale (Ito & Umemoto, 2021) consists of subscales that
capture the self-regulation, co-regulation, and SSRL of “intrinsic motivation.” The former focuses on the social
regulation of cognition and behavior within the SSRL process, while the latter differs in that it focuses
specifically on the social regulation of motivation. Both studies were conducted with college students and
attempted to measure the extent to which they performed socialy shared regulations in their daily group
activities.

In previous studies (Jarvenoja et al., 2020) on the socialy shared regulation of motivation, four-year teacher
education students were examined while working on collaborative learning tasks related to educational practices.
The students collaborated to create a mid-term plan for primary school mathematics. Group work was supported
by a mobile application tool that promoted group members awareness of the motivational, emotional, and
cognitive states of collaborative learning. Likert-type scales measuring the SSRL were not used in this study.
The results of this study indicated that the ICT tool prompted the groups to regulate their motivation and
emotions at the beginning of motivationally and emotionally challenging learning sessions.

Similarly, most studies on SSRL, athough not involving “motivational regulation,” are validated using ICT tools
in collaborative learning tasks in university classes. For instance, Splichal, Oshima, and Oshima (2018)
examined students' regulation scripts as a repertoire of regulatory processes in SRL, CoRL, and SSRL, and
clarified whether the repertoire increased after the project-based learning course using the Knowledge Forum
(KF; Scardamalia & Bereiter, 2014). KF is a digital portfolio and public note in which students collaboratively
reflect on their learning. Mamberg, Jarveld, Jarvenoja, and Panadero (2015) explored how groups progress in
their SSRL in the context of computer-supported collaborative learning. The teacher education students
collaborated in groups through a multimedia course. The groups used the Virtual Collaborative Research
Ingtitute (VCRI) learning environment along with regulation tools. Volet, Summers, and Thurman (2009)
examined the process of collaborative learning in veterinary science students' group activities at a university.
Based on the video data of students working on a case-based project, regularities in the emergence of high-level
co-regulation were identified. As few studies have focused on the socially shared regulation of “motivation,”
researchers should verify the social regulation process qualitatively and quantitatively by using various
collaborative learning tasks and ICT toolsin the future.

1.2 The Present Study

This study aimed to examine how university students collaboratively engage in creative learning tasks and
socialy share the regulations of learning and motivation. The research method adopted was a combination of
utterance analysis and a questionnaire survey from the viewpoint of triangulation. It aims to elucidate the
collaborative learning process, both qualitatively and quantitatively. We used a mind-mapping support tool on a
laptop computer as an ICT tool to support collaborative learning. University students worked face-to-face in
groups on issues that exercise their creativity and brainstorming abilities by using ICT tools. Mind mapping can
stimulate creative thinking by connecting diverse ideas and spreading activation through drawing maps (Buzan
& Buzan, 2010; Malycha & Maier, 2017). Previous research (e.g., Sun, Wang, Wegerif, & Peng, 2022) has
indicated that a computer-based mind map promotes and improves group thinking and creativity.

Presumably, SSRL in collaborative learning has both superficial and deep levels of regulation (Chin & Brown,
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2000; De Backer, Van Keer, & Vacke, 2012, 20153, 2015b; Mamberg et a., 2015; Veenman, Elshout, &
Meijer, 1997). Two levels of regulation are manifested in in-group utterances, according to the three phases of
the self-regulation cycle: forethought, performance/volitional control, and self-reflection. A deep level of
regulation, as opposed to a superficial level of regulation, generates richer ideas and divergent thinking.
Moreover, it also leads to more creative performance. By conducting an utterance analysis according to the
phases of the activities, such as the initial, middle, and fina phases, the functions of the SSRL can be examined
in more detail.

In summary, this study is exploratory in form and investigates the SSRL and motivation processes in a
collaborative learning task that requires creativity using the ICT tool of mind mapping. First, we examined the
relationship between self-report measures and utterance analysis results to gain a deeper understanding of the
SSRL phenomenon in collaborative learning. A psychological scale (Ito & Umemoto, 2017, 2021) was used to
measure both cognitive and motivational aspects of SSRL. Then, utterance analysis of SSRL was conducted
according to the three phases of the self-regulation cycle and the timing of regulation activities, and an episode
of deep-level regulation utterance was analyzed. From a triangulation perspective based on qualitative and
guantitative research methods, significant positive relationships between the results of the analysis of self-report
measures and superficial/deep-level regulation utterances were clarified. Second, to confirm the validity of the
scale, we examined the relationship between the SSRL scale, motivational factors, and creative performance.
The motivational factors focused on academic engagement and creative performance were evaluated based on
the content of the mind map created. Academic engagement has recently been considered an important
motivational factor (Christenson, Reschly, & Wylie, 2012; Skinner, Furrer, Marchand, & Kindermann, 2008;
Skinner, Kindermann, Connell, & Wellborn, 2009; Reeve, 2012, 2013). It consists of behavioral, emotional, and
cognitive aspects (Moreira et a., 2018). A significant positive association was predicted between SSRL
measures and all three aspects of engagement and creative performance.

2. Method
2.1 Participants

Thirty university students (15 males and 15 females) agreed to participate in the study. The average age of the
participants was 20.53, and the SD was 1.86. The study was approved by the institutional review board and
conducted in accordance with the guidelines for human participants.

2.2 Survey Contents
2.2.1 Socialy Shared Regulation

Before carrying out group work, we distributed a questionnaire to the participants and measured three modes of
socially shared regulation of cognition and behavior. Participants were asked to answer based on a scale (Ito &
Umemoto, 2017) that captures socially shared regulation in daily group and pair work at the university. This
scale consists of three subscales on socialy shared regulation: monitoring (e.g., working while confirming each
other’s thoughts and ideas, four items), cognition (e.g., working on issues by utilizing each other’s knowledge
and information, four items), and effort (e.g., working while encouraging each other, five items). Participants
answered using asix-point scale of “I don't agree at all (1)” to “I agree very much (6).” Based on the participants
answers, the numerical values shown in parentheses were used for scoring, and these scores were used in
subsequent analyses. The answering and scoring methods for the six-point scale in the questionnaire were the
same for all the scales.

2.2.2 Three Modes of Motivational Regulation

Three modes of motivational regulation, following the scale of socialy shared regulation and regulation of
intrinsic motivation in daily group activities, were also measured. Using a scale that captures three modes of
motivational regulation (Ito & Umemoto, 2021), we measured the self-regulation of intrinsic motivation (e.g., “I
try to increase my motivation by making the contents of group activities as enjoyable as possible,” five items),
co-regulation (e.g., “I try to support the motivation of the group members by devising ways to make the
members find the contents of group activities interesting, five items), and socially shared regulation (e.g., “I try
to support the motivation of the entire group by devising ways to make them find the contents of group activities
interesting,” five items). For this scale, participants answered using a six-point scale.

2.2.3 Engagement

Engagement in group work was measured immediately after completion of group work. We distributed a
questionnaire to the participants; behavioral engagement (I was able to pay attention to group work), emotional
engagement (I felt interested), and cognitive engagement (I was able to connect with my own experience) were
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measured with one item each. These items were developed with reference to Reeve and Tseng (2011), and
Skinner, Kindermann, and Furrer (2009). For this scale, participants answered using a six-point scale.

2.2.4 Performance

The creativity of the ideas in group work was evaluated on a three-point scale based on the contents of the mind
map. Based on the expansion of ideas on the map and categorization, we comprehensively evaluated whether
concepts were uniquely expressed. Grades were assigned on a scale of A, B, and C depending on the level of
creativity. A score of 3 to 1 was assigned to the corresponding symbols (A—C). The inter-rater agreement rate
between the two independent raters was 80.00%. Inconsistent scores between the two rates were al within the
range of one point, and the scores were finalized after discussion.

2.3 Procedure

Participants worked in groups, three people in each group, freely coming up with ideas and demonstrating
creativity to each other. As a specific theme, we stated to participants, “We would like to show the charm of
Japan to as many foreigners as possible. What do you think would be appealing?’ We also instructed participants
to create as many ideas as possible while creating a mind map and engaging in group work. The group members
sat around the table, while we prepared a laptop with writing equipment and a questionnaire. A mind map
creation tool was installed on the laptop, and participants were instructed on how to use it. No specific
instructions were provided regarding the division of roles, such as laptop operators and leaders in the group work.
The time limit for the session was 15 min, and with the participants’ permission, their utterances during group
work were recorded using an | C recorder.

2.4 Utterance Coding

First, we created a transcript based on voice data. While referring to sentence-ending expressions and connecting
particles, the utterances were coded after they had been separated according to breaks in meaning. The total
number of segments obtained from all the utterance datawas 2,762.

As coding criteria, we set two levels, surface and deep, of regulation utterance, according to the three phases of
the self-regulation cycle: forethought, performance/volitional control, and self-reflection. Utterances unrelated to
group work, computer operation, and those that expressed emotions were not analyzed in this study.

The foresight phase of the self-regulation cycle involves creating a prospect to come up with ideas. During this
phase, participants decide on the overal policy and plan, which leads to the generation of the next idea. The
surface level of regulation utterances in foresight is merely confirmation of information; for example, utterances
that confirm 5W1H (what, who, when, where, why, and how) about what to engage with from now on. The deep
level of regulation utterances provides directions that can lead to deepening of thought. These utterances
concretely propose how to proceed to the next step.

Ideas are constantly generated during the performance and volitional control phases. Surface-level regulation
utterances contain ideas and propose them accordingly. Deep levels of regulation utterances include content that
developsideas; for example, utterances that expand upon or derive ideas beyond merely suggesting them.

The self-reflection phase reflects whether the ideas created in the group work are valid and appropriate.
Surface-level regulation utterances merely respond to the preceding utterances spoken by group members. For
example, these include utterances that only answer yes or no or those that accept the utterances of other members
asthey are and do not involve deep thinking. A deep level of regulation utterances encourages deep reflection on
members utterances. The utterances included raising a question and assessing an idea’s validity. They aso
included utterances that gave reasons for ideas and stopped thinking by requestioning.

Based on the above criteria, two independent raters coded the protocols for al groups. The inter-rater agreement
rate between the two independent raters was 77.37%. Considering the inconsistent utterances between the two
raters, the code was finalized after the discussion.

3. Results
3.1 Composition of Subscales

According to previous research, the average value of the items was calculated for each subscale and used as the
scale score. Table 1 shows the means and SDs of each scale score. For regulation utterances, 15 min of one
session was divided into three phases (initial, middle, and final), and the frequency was counted every five
minutes.
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Table 1. Means and standard deviations of the SSRL scale, engagement, and performance

Mean S5
SSRL (Monitoring) 4.83 0.59
SSRL (Cognition) 5.60 0.86
SSRL (Effort) 453 0.63
Self-regulation 4.05 0.85
Co-regulation 4.01 0.72
Socially shared regulation 391 0.85
Behavioral engagement 513 0.88
Emotional engagement 520 0.87
Cognitive engagement 4.87 0.96
Creativity 2.00 0.63

3.2 Relationship Between the SSRL Scale and Regulation Utterances

Regarding the relationship between socially shared regulation in group work, the correlation coefficients were
calculated for the three regulation modes of intrinsic motivation in group activities, and the surface/deep-level
regulation utterances in the self-regulation cycle (forethought, performance/volitional control, and self-reflection
phases). Table 2 presents the results of the correlation analysis.

In the initial phase, significant moderate positive correlations were observed between the co-regulation and
socially shared regulation of intrinsic motivation and surface-level regulation utterances. The positive correlation
between the socially shared regulation of effort and surface-level regulation utterances was marginaly
significant and wesak.

In the middle phase, a significantly weak positive correlation was observed between the socially shared
regulation of cognition and the deep level of regulation utterances. Moreover, significant moderate positive
correlations were present between self-regulation, co-regulation, and socially shared regulation of intrinsic
motivation, and deep levels of regulatory utterances.

In the final phase, a significantly weak positive correlation was observed between the co-regulation of intrinsic
motivation and surface-level regulation utterances. Moreover, there was a significant moderate positive
correlation between socially shared regulation of intrinsic motivation and surface-level regulation utterances.

Table 2. Results of correlation analysis between the SSRL scale, and surface/deep level of regulation utterance in
three phases

Initial phase Initial phase Middle phase Middle phase Final phase Final phase
Surface level Deep level Surface level Deep level Surface level Deep level
Average of thetotal number ~ 19.33  (6.98) 643 (425) 19.87 (5.91) 6.90 (3.58) 19.97 (6.79) 6.70 (3.95)
of utterances (SD)
SSRL (Monitoring) A5 .10 -.09 27 .10 .05
SSRL (Cognition) .16 A1 -20 36 * .16 .01
SSRL (Effort) 34 7 -14 -.19 22 13 A1
Self-regulation .29 -.06 -.25 A1 *x .18 .08
Co-regulation 40 * .07 .10 48  ** 39 .08
Socially shared regulation 42 * .06 .04 48 ** 50 ** A2

Note. ' p<.10.* p<.05.** p< .01

3.3 Relationships Between the SSRL Scale, Engagement, and Creativity

Behaviora engagement had significant positive moderate correlations with socially shared regulation of
monitoring and cognition, self-regulation, and socialy shared regulation of intrinsic motivation. Behaviora
engagement has a significantly weak positive correlation with co-regulation. Table 3 presents the results.

Emotional engagement had significant positive moderate correlations with socially shared regulation of
monitoring and cognition. Moreover, emotional engagement was positively correlated with self-regulation,
co-regulation, and socialy shared regulation of intrinsic motivation, and these correlations were marginaly
significant and weak.

Cognitive engagement had significantly positive moderate correlations with socially shared regulation of
monitoring and cognition, self-regulation, co-regulation, and socially shared regulation of intrinsic motivation.
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A significant positive moderate correlation was observed between creativity and the socially shared regulation of
cognition. Moreover, creativity had weak positive correlations with socially shared regulation of monitoring,
co-regulation, and socialy shared regulation of intrinsic motivation, and these correlations were marginaly
significant.

There was a significant positive correlation between the total frequency of utterances and creativity (r = .41, p
<.05).

Table 3. Results of correlation analysis between the SSRL scale, engagement, and performance

Behavioral engagement Emotional engagement Cognitive engagement  Creativity

SSRL (Monitoring) 62 ** 44 40 ¢ 31 7
SSRL (Cognition) 62 ** 53 *x 48 41
SSRL (Effort) .07 29 .16 .04
Self-regulation A1+ 36 A48 ** 27
Co-regulation 37 * 31 7 51 ** 34 7
Socially shared regulation 54 *x 36 7 A9 *x 32 7

Note. " p<.10.* p<.05. ** p< .01

3.4 Examining an Episode with a Deep Level of Regulation

One episode in which a deep level of regulation manifested was taken as an example and the process of socially
shared regulation was examined from an interpretive perspective. As shown in Table 4, this utterance episode
was found in two phases of the self-regulation cycle: performance/volitional control and self-reflection. The
utterance occurred shortly after the final phase. While brainstorming about Japan’s attractiveness using a mind
map, C mentions “architecture,” which is simply an idea. It can be said that thisis the surface level of regulation
utterances in the performance/volitional control phase. However, B continued, “Is there anything else?” In
response, A said, “Temples and shrines,” which is derived from “architecture.” This could be interpreted as a
deep level of regulation utterances that expanded or derived ideas beyond merely suggesting them. Then, A
suggested, “Can we just say ‘Buddhism’?” This can be interpreted as the surface level of regulation utterance to
which B responds, “Yeah. Oh, wait. If you put Buddhism in there, you can put the names of temples there, can
you not?’ In response to the group members' statements, B’ s utterance raises questions and evaluates the validity
of the idea. This can be interpreted as a deep level of regulatory utterances in the self-reflection phase. The
subsequent utterance of A is, “That is certain. Do you want to include temples in detail? Do you want me to?’
This utterance causes group members to stop thinking by reguestioning, which can aso be interpreted as a deep
level of regulation utterance in the self-reflection phase. As the regulation process unfolded, this group engaged
in deep collaborative thinking, creative problem-solving, and generating various ideas.

Table 4. An example of an episode with surface/deep level of regulation utterance

Speaker Verbal protocol excerpt Level
Architecture 3
Oh, sorry (while typing)

Is there anything else besides “ architecture,” in the way of groupings?

| don’t know. What do you mean, there's something else?

It's not “architecture”?

“Temples and shrines” derived from “architecture”? “ Temples and shrines” derived from “dwellings’?
Derived from “architecture’

“Temples”

Temples, shrines...

Why don’t you put the building together into something big? “ Shrines and temples” are right?

Can wejust say “Buddhism”?

Hmm...

Y eah. Oh, wait. If you put Buddhism in there, you can put the names of templesin there, can’t you?
That's for sure. Do you want to include the templesin the details? Do you want me to?

Let'sput in alittle bit.

Kiyomizu (Temple)?

Y es, Kiyomizu (Temple)

Note. As levels of regulation utterances, 3 represents “surface performance/volitional control,” 4 represents “deep surface
performance/voalitional control,” 5 represents “surface self-reflection,” and 6 represents “deep self-reflection.”
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4. Discussion
4.1 Relationship Between SSRL Scale and Utterance Analysis Results

This study examined the SSRL process in collaborative learning using ICT tools and employing qualitative and
quantitative research methods. The SSRL scale is used to measure social regulation. The regulation utterances
were then analyzed in terms of surface and deep levels during the cycle of self-regulation. In the initial, middle,
and final phases of the group activity, the average total number of utterances was calculated, and the correlation
between the scale scores and the frequency of utterances was analyzed. The anaysis revedled significant
weak-to-moderate positive relationships between co-regulation and socialy shared regulation of intrinsic
motivation and the surface level of regulation at the initial and final phases. In particular, it is conceivable that
co-regulation or socially shared regulation of intrinsic motivation is important at these two points in time and
serves as a booster for initial motivation. Observations of the collaborative activity showed that immediately
after the start, the students tried to generate as many ideas as possible while making regulatory utterances. Asthe
end of the activity time approached, the participants drew as many ideas as possible on a mind map and
communicated with each other. Students focused on the number of ideas, instead of quality, in the early and late
stages of the activity.

In the middle phase, there was a significantly wesk positive relationship between socially shared regulation of
cognition and the deep level of regulation utterances. Moreover, there were significant moderate positive
relationships between self-regulation, co-regulation, and socially shared regulation of intrinsic motivation, and
deep levels of regulatory utterances. As collaborative learning approached its midpoint, activities begin to take
courses and deepen. Evidently, the members who regulated cognition and intrinsic motivation produced higher
levels of utterances. Triangulation of the self-report measure and utterance analysis may have increased the
possibility of an intricate understanding of the SSRL processin collaborative learning.

4.2 Relationships Between the SSRL Scale, Moativational Factor, and Creative Performance

The results of the correlation analysis showed significant weak-to-moderate relationships between behavioral
and cognitive engagement, SSRL of monitoring and cognition, and the three modes of motivational regulation.
These results can be interpreted as evidence confirming the validity of these scales. When exercising creativity,
socialy shared effort regulation may be required to engage in high-level cognitive activities. However, the
validity of this scale requires further investigation.

Emotional engagement was significantly and positively associated with SSRL for monitoring and cognition.
However, there was a marginally significant, weak, and positive association between the three modes of
motivational regulation. Emotional engagement consists of interest in and enjoyment of learning. Intrinsic
motivation also comes from curiosity about learning and interest in learning. As the relationship between
emotional engagement and intrinsic motivation is conceptually close, clearer results could have been obtained.
The sample size may have affected the results of this analysis and further studies are required.

Creative performance was moderately positively associated with socially shared regulation of cognition. The
socially shared regulation of cognition, which deepens the understanding and thinking of all members, is
extremely important and, as a result, may be more likely to lead to creative performance. Additionally, creative
performance had a weak positive relationship with socially shared regulation of monitoring, co-regulation, and
socially shared regulation of intrinsic motivation; however, these correlations were marginally significant. Future
research should examine how different types of SSRL processes determine creative performance in collaborative
learning situations using ICT.

A significant moderate positive association was found between total number of utterances and creativity. It was
confirmed that SSRL utterances may lead to an overal creative performance. The examination of episodes also
shows how deep levels of regulation utterances expand thinking and creativity.

5. Implicationsand Limitations

The implication for higher education is that university instructors should support students based on their
tendency to perform SSRL and their deep level of regulatory utterances during collaborative learning. This will
help students demonstrate creative performance by using ICT tools. For example, it is necessary to emphasize
that motivation regulation is needed when a group’s learning motivation decreases. It is important to teach and
develop students’ strategies and skills that not only enhance intrinsic motivation of the self or a specific member
but also support the motivation of the entire group by devising ways to make them find the learning content
interesting and sharing the importance of the learning content. These efforts will encourage active engagement in
collaborative learning in universities and lead to the creation of highly creative products. The SSRL scales
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validated in this study may be useful for assessing students' degree of regulation before classroom practice.
Cultivating both the cognitive and motivational aspects of socially shared regulation will lead to active
engagement in collaborative learning and encourage students to think deeply and create ideas with classmates.
Instructors must observe whether students engage in a deep level of regulation utterances in the self-regulation
cycle during the lesson. In the middle phase of a collaborative activity, it may be necessary to assess and
promote a deep level of regulation through utterances.

The limitations of this study are as follows: first, in conducting utterance analysis, regulation utterances of
emotion and motivation were not included because of the difficulty of observation and the low frequency of
occurrence. As recent studies on socialy shared regulation have focused on emotions and motivation, future
research is needed to examine the differences between the cognitive, emotional, and motivational functions of
the social regulation process. In contrast, the analysis of the SSRL scale allowed for a multidimensional and
detailed examination of the regulatory process, including cognitive and motivational aspects. Second, only one
item was used as a measure of engagement, considering the burden on participants. Future studies should include
more items to improve reliability and validity. Third, interventional studies should be conducted in college
classrooms. Practical interventions for regulatory utterances should be implemented to demonstrate the effects of
SSRL on creativity and academic achievement in higher education.

In summary, this study used qualitative and quantitative research methods to identify the socially shared
regulation processes of college students' learning and motivation in a collaborative learning task that requires
creativity using the ICT mind-mapping tool. The relationships between the psychological scales and utterance
analysis were analyzed from a triangulation viewpoint. These findings provide theoretical and practical
contributions to the SSRL and offer potential for future research.
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