
Received: 20 May 2024 | Revised: 18 September 2024 | Accepted: 12 October 2024 | Published online: 18 October 2024

RESEARCH ARTICLE

Effects of Social Roles Rotation on the
Cognitive Learning Process in Online
Collaborative Conversation

Linjing Wu1, Yu Gao1,*, Yujia Zang1 and Puliang He2

1Faculty of Artificial Intelligence in Education, Central China Normal University, China
2NO.1 Middle School affiliated to Central China Normal University, China

Abstract: Online collaborative conversation is one of the crucial approaches to promote students’ collaborative skills and cognitive
development. Students’ social roles in collaborative learning have a key impact on the process of collaborative learning activities and the
development of students’ cognition. What are the differences in the cognitive structures and processes between rotated-role and fixed-
role in students’ groups? This paper explored this question by empirical research. The results of epistemic network analysis showed that
the rotated-role groups had more high-level cognition and more complex cognitive structure, while the fixed-role groups had more
management activities. In the rotated-role groups, the leaders can better mobilize the atmosphere, organize, and coordinate the cognitive
processes of the team, to contribute more to the collaborative conversations. The cognitive depth and efficiency of fixed-role groups
significantly decreased over time. These imply that in online collaborative conversation activities, role-rotation can be used to promote
higher-order cognitive development, and fixed role can be used to improve management efficiency. Teachers should encourage team
leaders to take on more cognitive activity organization and coordination tasks in online collaborative conversation activities. In the later
stages of online collaborative conversation activities, teachers should strengthen intervention and support for fixed social role groups.

Keywords: social roles, collaborative learning, online collaborative conversation, epistemic network analysis

1. Introduction

Online collaborative conversation activities are widely used in
online learning, since it can make up for the lack of communication
between teacher-student and student-student. Students can share
information, consult with each other, and eventually reach a
consensus on a topic or complete a specific task through
conversational interactions) [1]. However, online learning is difficult
to achieve the desired learning performance [2]. Previous studies
have pointed out that given social roles can promote collaborative
activities, because social roles can better help learners to take on the
roles that enhance the effectiveness and performance of collaboration
can be enhanced [3–6]. Nevertheless, fixed-role approach also carries
less freely in choosing activities and words [3]. Some researchers
pointed out that the above risks can be avoided by changing
learners’ social roles during the learning process [7]. Furthermore,
having too many script roles may bind students to highly specialized
role functions and deprive them of opportunities to participate in
various social and cognitive activities [4]. On the other hand, the
group leader, as a central social role in collaborative learning
activities, is very important for the development of collaborative
learning activities [8, 9]. Therefore, in the absence of other roles, a
leader might be an indispensable role for a group. Previous studies

have shown that the learning behavior of team leaders is different
from their peers and to be a group leader can increase behavioral
engagement [10]. In addition, low-performing students should
deserve equal opportunities to be a group leader [10], and it will be
contributed to CPS development, such as cognitive process skills, if
student’s role was generated emergently [7]. However, there is no
consistent conclusion on the impact of designated team leaders on a
rotating basis on learners’ cognitive processing.

To address this issue, this study focused on the impact of
different organizational ways of team leader roles on learners’
cognitive processes. This study conducted an empirical research to
explore the differences in cognitive construct and cognitive
moving over time of the fixed-role groups and rotating-role
groups. The participants were sophomores who enrolled in the
course “Database Principles and Techniques” of a university in
China. The findings of this empirical study can provide an
important reference for the organization and management of
online collaborative conversation activities.

2. Literature Review

Aiming to gain an understanding of the current research related
to the role of team leaders, this section reviewed the previous
research related to social roles in collaborative learning and
cognitive process analysis in collaborative learning conversation.
Furthermore, epistemic network analysis (ENA) was introduced.
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2.1. Social roles in collaborative learning

The concept of social role originates from the role theory proposed
by American social psychologist George Herbert Mead. According to
Mead, a “role” is a person who is in a certain position and behaves
according to his or her corresponding behavioral norms [11].
Different learners may take on different roles in the collaborative
learning process, but leaders were likely to emerge regardless of the
number of members in group and lead to better engagement [12]. The
group leader plays an important role in the collaborative learning
process. Previous research has pointed out that many different roles
would emerge during a collaborative session, such as coordinator,
inquirer, integrator, marginal, and facilitator [13]. The more functions
the team leader assumes in the collaborative process, the more
effective the collaborative process will be [14]. Therefore, the role of
the team leader in the collaborative process is so crucial that cannot
be ignored. In collaborative learning activities, group leaders are often
generated in a certain way (e.g., appointed by the teacher, co-elected
by the members of the group, etc.) and are relatively fixed in the
learning activities to facilitate the management of the learning
process. Previous studies have shown that group leaders engage in
more participatory behavior than their peers [15], which means that
the distribution of behavior among group members is not evenly
distributed. Research has shown that a balanced distribution of
leadership among group members can help facilitate successful
collaborative activities [7]. Based on this finding, some researchers
pointed out that it was possible to enhance the quality of collaborative
learning by rotating group leaders among group members during
activities [16]. Both ways of fixing leader and rotating leader are
widely used in the organization of collaborative learning activities
[10, 15, 17], but little researches have been done on the effects of
these two organizational approaches on the collaborative learning
process. Delving inside collaborative learning activities to explore the
impact of these two organizational styles on the learning process
helps to gain a deeper understanding of the operational mechanisms
of collaborative learning activities. This can help teachers to better
organize collaborative learning activities in groups.

In addition, understanding learners’ cognitive processing
processes is a key method for comparing the effects of different
organizational approaches. Therefore, this article provides a
review of existing cognitive processing analysis models.

2.2. Cognitive process analysis in collaborative
learning conversation

Online collaborative conversations are an important form of
learning activity in collaborative learning. In recent years, due to
the impact of the development of mobile devices and COVID-19,
online collaborative conversation activities have been widely used
in online and blended learning to promote student-student
communications, enhance their collaborative abilities, and help
them better accomplish their learning tasks [1, 18]. The analysis of
online collaborative conversation processes helps to gain a more in-
depth understanding of learners’ learning processes and cognitive
states; therefore, researchers have proposed a large number of
analytical models of cognitive processing in collaborative
conversations. For example, Henri’s analytical framework consisted
of five dimensions and the cognitive dimension consists of five
categories including elementary clarification, in-depth clarification,
inference, judgment, and strategies [19, 20]. Gunawardena et al. [21]
proposed a framework, which divided the collaborative
cognitive processing into five phases, namely sharing/comparing of
information, discovering and exploring the dissonance or

inconsistency among ideas, concepts, or statements, negotiation of
meaning/co-construction of knowledge, testing, and modification of
proposed synthesis or co-construction, agreement statement(s)/
applications of newly constructed meaning. Garrison et al. proposed
the cognitive presence scheme based on the model of Community
of Inquiry, mainly including triggering event, exploration,
integration, and resolution [22]. The revised Bloom’s Taxonomy
has six key levels of cognitive processing, including remember,
understand, apply, analyze, evaluate, and create [23]. These models
analyze and describe students’ cognitive processing in collaborative
conversation from different perspectives, revealing the relevant
characteristics of cognitive processing presented in different
perspectives. However, in applying these models specifically,
existing research has tended to focus on the number of times
each element of cognitive processing occurs, ignoring the inter-
transitions between the elements. The transitions among elements
reflect the contextual relevance and temporal characteristics of
cognitive processing and deeply reflect the progress and evolution.
Therefore, this study intends to introduce the ENA method to
model the associative relationships among the elements in the
cognitive processing process by means of an adjacency matrix. By
constructing the model network characteristics of the learners, we
hope to better present the progression and evolution in the process
of the learners’ online collaborative conversations and to help the
researchers gain a deeper understanding of the associative
relationships and the interactions among the cognitive elements in
the process of the online collaborative conversations.

To ensure the adaptability and feasibility of ENA methods, this
article reviewed the relevant research on cognitive network analysis
methods in the following section.

2.3. ENA

ENA is based on the theory of epistemic frames, which holds that
behaviors and activities are external manifestations of internal
epistemic [24]. Shaffer et al. [25] view the learning process as a
pattern of connections between knowledge, skills, habits of mind,
and other cognitive factors that characterize communities of
practice. This view is widely recognized by scholars and argues
that analyzing the correlations between factors is critical to the
understanding of learning [26]. In light of this, Shaffer et al. [26]
deepened and proposed ENA based on traditional behavioral
pattern analysis. Based on the theory of epistemic frames, ENA
uses a dynamic network model to characterize and analyze the
network relationships among learners’ epistemic elements. It can
quantitatively analyze the textual records produced by learners
during the online interaction process, forming a dynamic network
model to characterize the correlation structure between learners’
cognitive elements and further characterize learners’ cognitive traits.
ENA models the connections between elements by quantifying the
co-occurrence of elements in a conversation, generating a weighted
network of co-occurrences and a visualization of the associations
for each unit of analysis in the data. In addition, ENA analyzes all
networks simultaneously, resulting in a set of networks that can be
compared visually and statistically [27, 28]. In this study, learners’
online collaborative conversation data were the external carrier and
important embodiment of their cognitive processes in collaborative
learning activities, which deeply reflected their coordination,
cooperation, and in-depth cognitive processing to achieve certain
knowledge construction goals. Therefore, ENA is very suitable for
analyzing the data in this study to explore the differences in the
cognitive characteristics of learners’ online collaborative
conversations under different social roles organization.
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2.4. Research questions

To investigate the effects of social role on cognitive processing
in online collaborative conversation, the following research
questions were identified in this study:

• RQ1: What was the cognitive processing of groups in online
collaborative sessions between rotated-role groups and fixed-
role groups?

• RQ2:What were the functions of the group leaders in the cognitive
processing of the rotated-role groups and fixed-role groups?

• RQ3: What were the developmental pattern of cognitive
processing over time in rotated-role groups and fixed-role groups?

3. Methodology

To address the above research questions, this study conducted
empirical research, collected collaborative conversation data, and

then analyzed their cognitive processes by ENA. The specific
research design, participants, and coding table are shown below.

3.1. Research design and data collection

The data were collected in accordance with the human subjects’
guidelines and principles. Before conducting data collection, we
stated the purpose of the study to the students, as well as the
possible risks and benefits. Students’ private information and all
of their rights were protected under the Institutional Review Board
of the University.

To answer the research questions of this study, an empirical
study was carried out on the course “Database Principles and
Technology” offered by the Educational Technology subject of a
university in East Asia which cultivates pre-service teachers. The
purpose of the course was to train students to master the design,
creation, management, and application of database. During the
course, the instructor assigned a series of tasks about developing
database: independently select an application system, design a
database for the application system, including the conceptual
model, the schema, the external schema, the internal schema, the
integrity mechanism, and the security mechanism of the database,
to ensure that the database meets the third normalization form.
This task was carried out throughout the course over a period of
17 weeks, with each week’s specific task corresponding to the
content of that week’s lecture.

The learners’ collaboration and communication were all
conducted on Internet. Semi-instant tool Tencent QQ was chosen as
the communication platform to support online collaborative
conversations, and the interface of QQ platform is shown in
Figure 1. All the groups built their own QQ groups for intra-group
collaborative discussions. The instructor also joined each group’s
QQ group so as to monitor and guide the learners’ collaborative
communications. After completing all the course learning and tasks,
all the chat records of each group were exported as the data source
of this study. The research design is shown in Figure 2.

As shown in Figure 2, in the teaching ofweeks 1 to 16, the teacher
would first announce the database design tasks of the week and alert
the leaders of the social rotated-role groups to work in the week; then
each group would discuss the tasks of the week under the organization
of the leader and collaborate to complete the corresponding design

Figure 1
The interface of QQ platform

Figure 2
Research design
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tasks and form the design manuscript. The leaders of the groups were
needed to submit the corresponding design manuscript to the
homework platform within the stipulated time. In the 17th week,
each group reported on the assignments. They evaluated each other
and then summarized and reflected on the assignments. At the end
of the course, the teacher and the teaching assistant collected all the
conversation records of all the groups in the QQ platform as the
core data of the cognitive processing of the groups. After
preprocessing (i.e., the system messages were deleted), there were
13604 messages analyzed. Furthermore, the leader roles information
of the groups’ students was also as the data source of this study.

3.2. Participants

A total of 28 third-year undergraduate university students were
enrolled in the course, including 23 females and 5 males. All learners
were freely grouped into four-person groups, containing seven
groups in total. Three of the groups were randomly chosen as role-
fixed groups (i.e., the group leader was fixed to be one person
throughout the learning process), and the remaining four groups as
rotating-role groups (i.e., all group members took turns to be the
group leader during the learning process). The main tasks of the
group leaders are as follows: organizing the group members to
complete the database design tasks assigned by the teacher,
collaborating with members’ time to participate in the collaborative
tasks, and submitting the designmanuscripts to the assignment platform.

3.3. The coding scheme of cognitive processing in
online collaborative conversation

For providing an in-depth analysis of the cognitive processing
of online collaborative conversations, it was necessary to construct

an appropriate coding scheme to analyze conversation content.
Although the classic Gunawardena’s five-stage model [21]
and the Garrison’s four-stage model [22] provided an in-depth
portrayal of the cognitive processing of collaborative
conversations, they did not address the organization of
collaborative learning activities, which was not conducive to an
in-depth analysis of the organization, management, and
socialization of collaborative learning activities brought about by
changes in social roles in this study. Therefore, this study
adopted the content analysis coding scheme based on the
collaborative knowledge construction process [29]. The coding
scheme of learners’ online collaborative conversation data was
carried out from multiple dimensions, such as cognitive
processing, management, and socialization in the process of
collaborative conversation, so as to understand the learners’
cognitive process in a clearer and deeper way. It mainly contains
three primary classifications, eight secondary classifications, and
21 tertiary indicators, as shown in Table 1.

The data of one group were randomly selected from the online
collaborative conversation logs of all groups as the test data to verify
the consistency of coding. After was coded by two researchers
independently, the consistency of their coding results was
calculated. The kappa coefficient was obtained to be 0.79, which
indicated that the coding results had a good consistency.

3.4. Data analysis methods

After completing data collection, for research questions 1 and 2,
the method of ENA was used to compare and contrast the fixed-
leader and rotating-leader groups. For research question 3, the
method of trajectory analysis was used to explore the
developmental patterns of cognitive processing over time.

Table 1
The coding scheme of cognitive processing in online collaborative conversation

Level 1 indicators Level 2 indicators Level 3 indicators Code

Process phases
of cognitive
processing

Sharing and comparing
information

Statement of personal views and opinions Statement
Providing external ideas and sharing information Sharing
Asking and answering questions to clarify
presentation details

Details

Agreeing with others Agreement
Discovering and analyzing
discrepancies and contradictions

Statement of individual dissenting views Dissenting
Analyzing differences in viewpoints with peers Differences

Consultative discussions and
knowledge construction

Re-analysis and discussion of relevant terms Terms analyzing
Asking and answering questions to explain
conflicting views

Conflicts explaining

Identifying commonalities between conflicting viewpoints Commonalities identifying
Proposing supplementary or revised information Supplementary
Proposing new ideas New ideas

Summary Synthesizing ideas, distilling and summarizing them Summary
Reflection Reflecting on the gains and losses in the learning process Reflection

Management Management Clarification of members’ responsibilities, members’
online presence

Management

Organizing and adjusting the topics, pace of discussion Adjusting
Asking questions to guide others in the discussion Guiding
Notification arrangements, information dissemination Notification

Non-task content Social (Emotion) General social information General Socialization
Positive emotional communication Positive
Negative emotional communication Negative

Others Other messages that do not fit into the above categories Others
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4. Results

Based on the processed data, the results of ENA were shown as
follows, respectively. In total, there were some differences in
cognitive structure and behaviors between rotated-role groups and
fixed-role groups.

4.1. What was the cognitive processing of groups
in online collaborative sessions between rotated-
role groups and fixed-role groups?

For exploring the differences in cognitive processing between
the rotated-role group and fixed-role group in online collaborative
conversations, this study used the group type and the students in
different types of groups as the unit of analysis, using the content
of each group’s daily communication as the unit of conversation.
With the window size set to 5 for comparative analysis, the
epistemic networks and the subtracted network obtained are
shown in Figure 3.

Figure 3(a) displays the epistemic network structure,
centroids, and confidence intervals of the students in the rotated-
role groups. Figure 3(b) displays the epistemic network
structure, centroids, and confidence intervals of the students in
the fixed-role groups. Figure 3(c) shows a subscription plot of
the two types of groups, in which the color of the lines was
consistent with the color used by the stronger connected group.
It can be seen from the set of plots that the centroid of the
rotated-role group was located on the right-hand side of the
coordinate, which meant that there were a great number of

proposed supplementary or revised information occurred during
students’ cognitive processes. And rotated-role groups’ students
had more connections on agreement-supplementary, positive-
supplementary, terms_analyzing-supplementary, and etc. In
addition to the significant differences between the rotated-role
group and the fixed-role group in terms of the location of the
centroids, there were also significant differences in the
connections between the elements of their cognitive processes.
From Figure 3(c), it can be seen that the rotated-role group had
more connection transitions than the fixed-role group, which
indicated that the rotated-role group had more varied cognitive
patterns and more active cognitive processes. In addition,
the fixed-role group had a significantly stronger connection
strength on other-notification than the rotated-role group, while
the rotated-role group had a significantly stronger connection
strength on supplementary-agreement than the rotated-role
group. Furthermore, due to the links to the general socialization
being too weak, this code is not shown in Figure 3.

These results reflected the differences in cognitive processing
between the rotated-role group and the fixed-role group. The
cognitive processing of the rotated-role group showed more
proposed supplementary or revised information, which belonged
to the stage of negotiation and knowledge construction, while the
fixed-role group showed more member management and sharing
information, of which member management belonged to the
category of management and sharing information. The fixed-role
group had more member management and sharing information,
with member management belonging to the management category,
and sharing belonging to the sharing and comparing information

Figure 3
Diagram of the difference in cognitive network structure between the rotated-role group and the fixed-role group
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stage. This difference in cognitive processing suggests that the
rotated-role group had a greater number of higher-order cognitive
activities during cognitive processing, while the fixed-role group
invested more in membership management.

4.2. What were the functions of the group leaders
in the cognitive processing of the groups in
different ways of organizing social roles?

In online collaborative conversation activities organized in
small groups, the group leader had a crucial role in the
organization of the learning process, progress monitoring, and
topic guidance. Therefore, exploring whether there were
differences in the cognitive activities of group leaders in two
different types of social role organization helped to better
understand the cognitive processing of two types of groups.
Taking the group type and students as the unit of analysis and
excluding all group members who were not group leaders,
keeping only the group leaders as the object of analysis, and using
the daily communication content of each group as the
conversation unit, with the window size set to 5 for comparative
analysis, the obtained epistemic networks and the subtracted
network among group leaders are shown in Figure 4.

Figure 4(a) displays the epistemic network structure, centroids,
and confidence intervals of the leaders in the rotated-role groups.
Figure 4(b) displays the epistemic network structure, centroids,
and confidence intervals of the leaders in the fixed-role groups.
Figure 4(c) shows a subscription plot of the two types of groups.
It can be seen that the centroid of the rotated-role groups’ leaders
is located on the right-hand side of the coordinate, which means
that there are a great number of proposing new idea, stating
different idea, and analyzing the different ideas between peers.
The centroid of the leaders in fixed-role groups is located on the
left-hand side of the coordinate, meaning that they had more
percent of notification and positive emotional communication.
Furthermore, there was also a significant difference in the strength

of connection of cognitive elements between group leaders in the
rotated-role groups and fixed-role groups. The leaders of rotated-
role groups had stronger connection on supplementary-agreement,
supplementary-positive, while the leaders of fixed-role groups had
stronger connections on notification-statement, notification-others,
and notification-positive.

From these differences, it can be seen that compared with the
group leaders of the fixed-role groups, the group leaders of the
rotated-role groups took more responsibility for guiding and
facilitating the cognitive processing process in the online
collaborative sessions and contributed to the creation of the group
atmosphere through agreement and positive emotion exchange, etc.,
whereas the group leaders of the fixed-role groups focused more on
posting notices and took on more management work, and
contributed less to the facilitation of cognition and cognitive deepening.

4.3. What were the developmental patterns of
cognitive processing over time in rotated-role
groups versus fixed-role groups?

In order to explore the pattern of cognitive processing over time
in each group, this study divided the 16-week learning process into 4
months, with every 4 weeks as a month, labeled as month1 to
month4. ENA was conducted on the learners of the fixed-role
groups and the learners of the rotated-role groups on the basis of
each month to track the trajectory of their cognitive processes, and
the results obtained are shown in Figure 5.

As can be seen in Figure 5, the learning trajectories of the
learners in the fixed-role groups were mainly concentrated on the
right-hand side of the coordinate, while those of the learners in
the rotated-role groups were mainly concentrated on the left-hand
side of the coordinate system. In addition, there were significant
differences in the developmental trajectories of their cognitive
processes. The centroid of the epistemic network of the rotated-
role group’s learners showed wavy changes during the four
months of learning, but the overall trend was getting closer to the

Figure 4
Epistemic network of leaders in rotated-role group and fixed-role group
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left-hand side of the coordinate, i.e., there was more and more
information in the category of supplement (propose supplementary
or revised information) as time progressed. On the other hand, the
epistemic network centroid of the fixed-role group learners
showed a linear decline in the learning process, i.e., from details
to statements, notifications, and finally to others.

From this difference, it can be seen that in the cognitive
processing of online collaborative conversations, the number of
supplement of rotated-role groups was more and more, meaning
the source of knowledge was becoming more and more
comprehensive, while the fixed-role group of learners in the
cognitive processing of the cognitive level gradually declined over
time, and the proportion of management and others and other,
which belonged to the non-cognitive information, was gradually
increased. This meant that when the leader was fixed, the groups’
cognitive efficiency of the online collaborative conversations
significantly declined in the cognitive processing.

5. Discussion and Implications

This study had investigated the differences in cognitive
processing between fixed-role groups and rotated-role groups in
online collaborative conversations and the patterns of change over
time through empirical research.

The first implication was that the organization of online
collaborative conversation activities using rotated-role better promotes
higher-order cognitive development in learners and was more
efficiently managed when using fixed role. Specifically, the results of
the ENA showed that when social roles were fixed, management-
related activities occurred more often during the conversation and the
group’s activities were organized more efficiently. This was consistent
with previous research findings, which had shown that when a team
remains static, there would be more cohesive strategies [30]. When
social roles were rotated, learners showed more higher-order cognitive

activities and richer cognitive patterns. Previous research findings
proposed that the role-rotating groups had higher knowledge
construction level, but may not guarantee long-term positive effects
[31]. There were also studies pointed out that if too many roles had
been involved, it may lead to some role bearers being unable to
achieve better knowledge construction [4, 32, 33]. To avoid these
disadvantages, this study rotated the team leaders and it worked.
Totally, before organizing collaborative learning activities, the way of
rotated role can be chosen by teachers to conduct group activities if
they want to cultivate more higher-order cognition and inspire
learners’ cognitive activities from multiple perspectives. Compared
with the fixed-role group, learners in the rotated-role group had richer
cognitive patterns and a greater number of higher-order cognitive
processes, which was more conducive to their cognitive development.
If the collaborative learning task was relatively less difficult and
more emphasis was placed on the efficiency of managing
learning activities, it can be organized in a fixed-role way. In this
way, learning activities were organized more efficiently, but learners’
higher-order cognitive development was relatively lacking.

The second implication was that group leaders played an
important role for the cognitive development and good
atmosphere creation. In the fixed-role groups and the rotated-role
groups, the group leaders assumed a very different function. In the
rotated-role group, the group leaders focused on organizing and
coordinating the cognitive process, mobilizing the group
atmosphere, and assuming the organization and facilitation of the
cognitive process. On the other hand, the group leaders in the
fixed-role group focused on notification and concept definition,
which suggested that the group leaders in the fixed-role group
positioned himself/herself as a manager rather than a coordinator
and facilitator of the cognitive process. The differences in the
roles of group leaders also affected the cognitive processing and
cognitive development of the whole group to a certain extent.
Previous studies had argued that multiple different role functions

Figure 5
The trajectory of learners’ cognitive processes
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need to be undertaken in a collaborative group, such as project
planner, communicator, data collector, and editor [3, 5, 6, 34].
When only the group leader role was assigned, it meant that the
group leader was expected to undertake multiple functions.
Therefore, teachers should emphasize the important functions and
roles of group leaders in group learning and guide them to play a
greater role in collaborative group learning, including facilitating
and coordinating the cognitive development process of the group,
rather than only assuming managerial responsibilities.

The third implication was that the fixed-role groups experienced a
rapid decline in cognitive levels in the later stages of the collaborative
conversation, requiring more teacher intervention and guidance. The
results of the trajectory analysis showed that over time, the fixed-role
group in the online collaborative conversation activity would need
more teacher intervention and guidance to complete the collaborative
task with high quality; otherwise, their learning process would
become more and more formal. Research has shown that fixed social
roles have limitations, and learners who hold the same role for a
long time may experience fatigue and decreased learning motivation,
leading to a single and ordinary discussion content [6]. Echoing this
finding, our research showed that the fixed-role group showed a
significant downward trend in cognitive processing, while the
rotated-role group was relatively stable and showed wave-like
fluctuations. If there was a lack of teacher intervention and guidance,
the later the learning period, the lower the cognitive efficiency of the
fixed-role group was, and ultimately gradually towards management
and other topics unrelated to the cognitive goal. Therefore, for online
collaborative conversation activities with fixed role, teachers need to
give more intervention and attention in the process of organizing and
rotate the leader so as to stimulate the vitality of group collaboration
and achieve better learning results.

6. Limitations

There were some shortcomings in this study. First, the sample
size of learners was relatively small, resulting in a slight lack of
generalizability of the conclusions. Second, the window size
normal of ENA in this research was an estimated value. It’s
important and difficult to find the most accurate window size.
Third, the data source was relatively single, using only the textual
data in the course of learners’ online collaborative conversation
activities. If questionnaire and interview data can be introduced to
further support the experimental results, the comprehensiveness
and reliability of the conclusions will be higher.

7. Conclusion and Future Study

Group leaders, as an important role in collaborative learning, are
usually considered different from other group members in behaviors
and contribution. However, it is a question that compared with only
one leader, whether every peer can be the leader would make the
group achieve better performance in cognitive construction.
Exploring different ways of organizing social roles is important
for understanding the cognitive process of online collaborative
conversations and optimizing the organization of online
collaborative conversations. This study investigated the differences
in cognitive processing between fixed-role groups and rotated-role
groups in online collaborative conversations and the patterns of
change over time through empirical research. The results found that
the way of rotating social role can enhance the cognitive level and
enrich the cognitive structure of learners. Compared with the fixed-
role groups, the leader of the rotated-role groups can better regulate
the collaborative atmosphere of the group and better organize and

coordinate the cognitive process. Over time, the cognitive efficiency
of the fixed-role groups decreased significantly and required more
guidance and teacher intervention. These differences provide some
references for the organization and management of online
collaborative conversation activities. In the future, the number of
samples and the scope of courses could be further expanded. More
type of data, such as physiological data including skin conductance
and electroencephalography, can be concerned together to get
further understanding of students’ cognitive process and learning
engagement under different ways of group organization.

Recommendations

The finding revealed that the lack of training for both teachers and
students was the main factor that prevented them from using educational
technology tools in teaching and learningEcology.Therefore, trainingon
educational technology for both teachers and students is recommended.
Since educational technology tools have aroused excitement and
curiosity among students, they recommended other module tutors to
use educational technology tools as well. Educational technology
tools integrated in the module will be further replicated by student’s
teacher during teaching practice or as a full-fledged teacher.
Therefore, tutors were recommended to use variety of educational
technology tools in learning, teaching, and an assessment.
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[12] Saqr, M., López-Pernas, S., & Murphy, K. (2024). How group
structure, members’ interactions and teacher facilitation explain
the emergence of roles in collaborative learning. Learning and
Individual Differences, 112, 102463. https://doi.org/10.1016/
j.lindif.2024.102463

[13] Wang, C., & Li, S. (2021). The trade-off between individuals
and groups: Role interactions under different technology
affordance conditions. International Journal of Computer-
Supported Collaborative Learning, 16(4), 525–557. https://
doi.org/10.1007/s11412-021-09355-5

[14] Benmira, S., & Agboola, M. (2021). Evolution of leadership
theory. BMJ Leader, 5(1), 3–5. https://doi.org/10.1136/leade
r-2020-000296

[15] Chen, Y., Luo, H., Han, X., Zhang, J., & Nie, Y. (2020). Does it
matter to be a group leader? Exploring the impact of assigned
leadership on small group online collaborative learning. In
2020 International Symposium on Educational Technology,
288–292. https://doi.org/10.1109/ISET49818.2020.00069

[16] Yin, X. (2023). Promoting peer learning in education: Exploring
continuous action iterated dilemma and team leader rotation
mechanism in peer-led instruction. Electronic Research
Archive, 31(11), 6552–6563. https://doi.org/10.3934/era.2023331

[17] Kim, M. K., Lee, I. H., & Wang, Y. (2020). How students
emerge as learning leaders in small group online discussions.
Journal of Computer Assisted Learning, 36(5), 610–624.
https://doi.org/10.1111/jcal.12431

[18] Ghazal, S., Al-Samarraie, H., & Wright, B. (2019). A
conceptualization of factors affecting collaborative knowledge
building in online environments. Online Information Review,
44(1), 62–89. https://doi.org/10.1108/OIR-02-2019-0046

[19] Gagne, J. C. D., Park, H. K., Hall, K., Woodward, A., Yamane,
S., & Kim, S. S. (2019). Microlearning in health professions
education: Scoping review. JMIR Medical Education, 5(2),
e13997. https://doi.org/10.2196/13997

[20] Henri, F. (1992). Computer conferencing and content analysis.
In A. R. Kaye (Ed.), Collaborative learning through computer
conferencing (pp. 117–136). Springer. https://doi.org/10.1007/
978-3-642-77684-7_8

[21] Gunawardena, C. N., Lowe, C. A., & Anderson, T. (1997).
Analysis of a global online debate and the development of
an interaction analysis model for examining social
construction of knowledge in computer conferencing.
Journal of Educational Computing Research, 17(4),
397–431. https://doi.org/10.2190/7MQV-X9UJ-C7Q3-NRAG

[22] Garrison, D. R., Anderson, T., & Archer, W. (2001). Critical
thinking and computer conferencing: A model and tool to
assess cognitive presence. Retrieved from: https://auspace.
athabascau.ca/handle/2149/740

[23] Anderson, L. W., & Krathwohl, D. R. (2001). A taxonomy for
learning, teaching, and assessing: A revision of Bloom’s
taxonomy of educational objectives. USA: Addison Wesley
Longman.

[24] Shaffer, D. W., & Ruis, A. (2017). Epistemic network analysis:
A worked example of theory-based learning analytics. In
C. Lang, G. Siemens, A. Wise, & D. Gašević (Eds.),
Handbook of learning analytics (pp. 175–187). Society for
Learning Analytics Research. https://doi.org/10.18608/hla17.015

[25] Shaffer, D. W. (2012). 23Models of situated action: Computer
games and the problem of transfer. In C. Steinkuehler, K.
Squire, & S. Barab (Eds.), Games, learning, and society:
Learning and meaning in the digital age (pp. 403–432).
Cambridge University Press. https://doi.org/10.1017/
CBO9781139031127.028

[26] Shaffer, D. W., Collier, W., & Ruis, A. R. (2016). A tutorial on
epistemic network analysis: Analyzing the structure of
connections in cognitive, social, and interaction data. Journal
of Learning Analytics, 3(3), 9–45. https://doi.org/10.18608/
jla.2016.33.3

[27] Wu, L., Liu, Q., Mao, G., & Zhang, S. (2020). Using epistemic
network analysis and self-reported reflections to explore
students’ metacognition differences in collaborative learning.
Learning and Individual Differences, 82, 101913. https://
doi.org/10.1016/j.lindif.2020.101913

[28] Zhang, S., Gao, Q., Sun, M., Cai, Z., Li, H., Tang, Y., & Liu, Q.
(2022). Understanding student teachers’ collaborative problem

International Journal of Changes in Education Vol. 00 Iss. 00 2024

09

https://doi.org/10.1177/0735633121994939
https://doi.org/10.1007/s10758-023-09685-3
https://doi.org/10.1007/s10758-023-09685-3
https://doi.org/10.1109/ISET52350.2021.00013
https://doi.org/10.1016/j.compedu.2022.104658
https://doi.org/10.1016/j.compedu.2022.104658
https://doi.org/10.1016/j.iheduc.2023.100932
https://doi.org/10.1016/j.iheduc.2023.100932
https://doi.org/10.1177/0735633118786855
https://doi.org/10.1016/j.tsc.2023.101423
https://doi.org/10.1016/j.tsc.2023.101423
https://doi.org/10.1080/03075079.2016.1265496
https://doi.org/10.1177/1046496418764824
https://doi.org/10.1371/journal.pone.0266653
https://doi.org/10.1371/journal.pone.0266653
https://doi.org/10.1016/j.lindif.2024.102463
https://doi.org/10.1016/j.lindif.2024.102463
https://doi.org/10.1007/s11412-021-09355-5
https://doi.org/10.1007/s11412-021-09355-5
https://doi.org/10.1136/leader-2020-000296
https://doi.org/10.1136/leader-2020-000296
https://doi.org/10.1109/ISET49818.2020.00069
https://doi.org/10.3934/era.2023331
https://doi.org/10.1111/jcal.12431
https://doi.org/10.1108/OIR-02-2019-0046
https://doi.org/10.2196/13997
https://doi.org/10.1007/978-3-642-77684-7_8
https://doi.org/10.1007/978-3-642-77684-7_8
https://doi.org/10.2190/7MQV-X9UJ-C7Q3-NRAG
https://auspace.athabascau.ca/handle/2149/740
https://auspace.athabascau.ca/handle/2149/740
https://doi.org/10.18608/hla17.015
https://doi.org/10.1017/CBO9781139031127.028
https://doi.org/10.1017/CBO9781139031127.028
https://doi.org/10.18608/jla.2016.33.3
https://doi.org/10.18608/jla.2016.33.3
https://doi.org/10.1016/j.lindif.2020.101913
https://doi.org/10.1016/j.lindif.2020.101913


solving: Insights from an epistemic network analysis (ENA).
Computers & Education, 183, 104485. https://doi.org/10.
1016/j.compedu.2022.104485

[29] Guo, J., & Huo, X. (2014). Collaborative knowledge building
research of web-based teaching discussion. China Educational
Technology, (3), 101–109.

[30] Ott, L. E., Kephart, K., Stolle-McAllister, K., & LaCourse,
W. R. (2018). Students’ understanding and perceptions of
assigned team roles in a classroom laboratory environment.
Journal of College Science Teaching, 47(4), 83–91.

[31] Schellens, T., Van Keer, H., De Wever, B., & Valcke, M.
(2007). Scripting by assigning roles: Does it improve
knowledge construction in asynchronous discussion
groups? International Journal of Computer-Supported
Collaborative Learning, 2, 225–246. https://doi.org/10.
1007/s11412-007-9016-2

[32] O’Brien, G., & Bedford, S. (2012). Small group work in large
Chemistry classes: Workshops in first year Chemistry. In

Aiming for Excellence in STEM Learning and Teaching:
Proceedings of STEM Annual Conference 2012, 1–10.

[33] Wise, A. F., & Chiu, M. M. (2011). Analyzing temporal patterns
of knowledge construction in a role-based online discussion.
International Journal of Computer-Supported Collaborative
Learning, 6(3), 445–470. https://doi.org/10.1007/s11412-011-
9120-1

[34] Strijbos, J.-W., Martens, R. L., Jochems, W. M. G., & Broers,
N. J. (2004). The effect of functional roles on group efficiency:
Using multilevel modeling and content analysis to investigate
computer-supported collaboration in small groups. Small
Group Research, 35(2), 195–229. https://doi.org/10.1177/
1046496403260

How to Cite: Wu, L., Gao, Y., Zang, Y., & He, P. (2024). Effects of Social Roles
Rotation on the Cognitive Learning Process in Online Collaborative Conversation.
International Journal of Changes in Education. https://doi.org/10.47852/
bonviewIJCE42023453

International Journal of Changes in Education Vol. 00 Iss. 00 2024

10

https://doi.org/10.1016/j.compedu.2022.104485
https://doi.org/10.1016/j.compedu.2022.104485
https://doi.org/10.1007/s11412-007-9016-2
https://doi.org/10.1007/s11412-007-9016-2
https://doi.org/10.1007/s11412-011-9120-1
https://doi.org/10.1007/s11412-011-9120-1
https://doi.org/10.1177/1046496403260
https://doi.org/10.1177/1046496403260
https://doi.org/10.47852/bonviewIJCE42023453
https://doi.org/10.47852/bonviewIJCE42023453

	Effects of Social Roles Rotation on the Cognitive Learning Process in Online Collaborative Conversation
	1. Introduction
	2. Literature Review
	2.1. Social roles in collaborative learning
	2.2. Cognitive process analysis in collaborative learning conversation
	2.3. ENA
	2.4. Research questions

	3. Methodology
	3.1. Research design and data collection
	3.2. Participants
	3.3. The coding scheme of cognitive processing in online collaborative conversation
	3.4. Data analysis methods

	4. Results
	4.1. What was the cognitive processing of groups in online collaborative sessions between rotated-role groups and fixed-role groups?
	4.2. What were the functions of the group leaders in the cognitive processing of the groups in different ways of organizing social roles?
	4.3. What were the developmental patterns of cognitive processing over time in rotated-role groups versus fixed-role groups?

	5. Discussion and Implications
	6. Limitations
	7. Conclusion and Future Study
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


