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Abstract 
The computer-supported collaborative learning as an emerging branch of the learning sciences has 
evolved rapidly over the past two decades. In this field of study, many lines of research have emerged 
focused on exploring the discursive patterns that improve the shared knowledge construction; such 
discursive patterns are related with the cognitive process and the development of the concepts and 
ideas. At the same time, different researches point that the emotional elements and the skills of the 
students to regulate themselves have a strong incidence on the cognitive discourse. In this context, the 
proposal of this work was exploring two types of discourse in collaborative learning: cognitive discourse, 
related to knowledge construction, and regulatory discourse, related to the management of collaborative 
process. For it, a case study was conducted involving six groups of bachelor students; the groups 
worked collaboratively in an asynchronous communication forum over four weeks. The results show that 
the discourse focusing on configuration of positive expectations about the academic task, monitoring 
the development of the task, and the socioemotional support among the students enable an 
argumentative, profound and proactive dialogue. A positive effect of the cognitive discourse displayed 
by the groups on the cognitive processes of shared knowledge construction is concluded.  

Keywords: computer-supported collaborative learning, shared knowledge construction, socioemotional 
regulation, social regulation. 

1 INTRODUCTION  
Over the last two decades, online education has established itself as an essential formative option within 
universities. The development of different online learning platforms (Learning Management Systems, 
LMS) has significantly influenced the reconfiguration of traditional educational systems, shifting from an 
approach centered on the professor as a principal educational agent, to a model centered on students 
as active participants of their formative processes [1].  

An essential characteristic of LMS platforms is asynchronous communication tools designed to aid 
collaboration of students through network-connected computer systems. Some Authors [2, 3], have 
stressed that asynchronous communication offers excellent advantages for student learning, for 
example, the fact that in these platforms, participation is based on written language, strengthens 
organizational, systemization, expression, and argumentative skills. The accumulation of contributions 
in asynchronous forums allows students to make metacognitive judgments about the ideas contributed 
previously. They open the possibility of multi-directional communication, as students can keep 
conversations about different topics with several classmates at the same time and allow students more 
flexibility to work according to their schedules. 

Asynchronous collaboration requires double the effort from students. On the one hand, participants must 
get involved in a cognitive discourse about the contents of the task, and on the other hand, they must 
regulate the context in which the cognitive activity of the group is produced [4, 5, 6, 7]. In this sense, the 
purpose of this project was to explore collaborative processes developed by university students through 
asynchronous communication networks, distinguishing between discursive strategies aimed at shared 
knowledge construction, and discursive strategies that focus on regulating the collaborative process. 

2 METHODOLOGY 
We analyzed the collaborative processes of six groups of students of the bachelor’s degree in Education 
Science from the Autonomous University of Baja California (UABC) in México, through a multiple case 
study [8, 9].  
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2.1 Participants and situation 
Thirty students of the Research Methodology course (hybrid modality) participated in this study. 
Students randomly formed teams of five participants to work collaboratively in the statement of a 
problem and its theoretical framework. They communicated using an asynchronous communication 
forum to develop the task for four weeks, and at the end of this period, they sent the professor a written 
report on their work. 

2.2 Data collection and analysis  
The analyzed data correspond to the contributions made by the groups of students in the asynchronous 
communication forums. In total, 638 contributions were gathered, and they were distributed as follows: 
Group 1 (G1) 114 contributions, Group 2 (G2) 112 contributions, Group 3 (G3) 97 contributions, Group 
4 (G4) 86 contributions, Group 5 (G5) 108, and Group 6 (G6) 121.  

According to the objectives of the study, the first level of analysis consisted of identifying Interaction 
Segments (IS). An IS is formed by a set of contributions made by several members of the group, where 
the starting point is identified by the message that triggers a series of contributions linked to a concrete 
central theme; and the end of the chain is identified by the contribution that closes the central theme in 
question, ending the reciprocity of the dialogue.  

The second level of analysis consisted of analyzing the cognitive discourse used by the students during 
their collaboration, for which we used the codebook shown in Table 1. 

Table 1. Codebook for cognitive discourse analysis. 

Focus of Analysis Codes Description 

Knowledge 
Construction 
 (KC) 

KC_1 They contribute their ideas 
KC_2 They reformulate previously presented meanings  
KC_3 They request clarification or details about contributed ideas  
KC_4 They manifest an agreement with contributed ideas  
KC_5 They manifest disagreement with contributed ideas  
KC_6 They repeat the contributions of their classmates literally 
KC_7 They expand previous ideas 
KC_8 They incorporate sources of information 
KC_9 They relate ideas or contributions from different classmates  
KC_10 They synthesize information 

The third level of analysis consisted of coding the discourse centered on regulating the collaborative 
process; Table 2 describes the codes used for this.  

Table 2. Codebook for regulatory discourse analysis. 

Focus of Analysis Codes Description 

Social Regulation 
(SR) 

SR_1 They establish objectives and/or goals for the task  
SR_2 They formulate procedures to approach the task  
SR_3 They interpret the guidelines of the task in order to guide their actions  
SR_4 They monitor the progress of the task  
SR_5 They request the attention and/or participation of their classmates  
SR_6 They establish roles and functions to approach the task 
SR_7 They inhibit bad behaviors inside the group  
SR_8 They confirm the direction of the task  
SR_9 They share positive expectations about the task  
SR_10 They provide social-emotional support  
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3 RESULTS 
Table 3 shows the frequency of IS identified in the groups. In total, 111 IS were identified in the set of 
analysed groups. The most significant proportion was observed in groups G2 (21 IS) and G6 (20 IS), 
appearing more frequently during the first two weeks of participation in the forum. A smaller proportion 
of IS was identified in the rest of the groups (G1, G3, G4, and G5). Also, IS appeared more frequently 
during the third week of activity. 

Table 3. Interaction Segments (IS) identified in the groups. 

Groups 
Week 1 Week 2 Week 3 Week 4 Total 

f f f f f 

G1 5 5 4 3 17 
G2 6 6 5 4 21 
G3 5 6 4 3 18 
G4 2 3 6 6 17 
G5 2 2 7 7 18 
G6 5 7 4 4 20 

Total 25 29 31 27 111 

In the set of IS that were identified, 733 meaning units were coded, of which 66% correspond to 
discursive strategies used for knowledge construction, and 34% correspond to task regulation 
strategies. According to Fig. 1, in groups G1, G2 and G6, there is a predominant frequency of discourse 
directed towards the discussion of meanings, in detriment of the use of regulatory strategies. On the 
other hand, in groups, G3, G4 and G5, regulatory discourse and cognitive discourse are present in a 
more balanced way. 

 
Figure 1. Frequencies of cognitive and regulatory discourse developed by groups. 

Table 4 shows the results corresponding to the analysis of cognitive discursive strategies. The groups 
that demonstrated higher cognitive activity are G2 (106 coded elements) and G6 (105 coded elements). 
In these groups, the discourse of students was characterized mainly by the formulation of their ideas 
(KC_1), a relation of ideas (KC_9) and the students’ skills to synthesize the contributed information 
(KC_10). In the case of G1, there was a considerable number of requests to clarify topics (KC_3 with 
14 coded elements), the contribution of own ideas (KC_1 with 13 coded elements), reformulation of 
meanings (KC_2 with 12 coded elements), and the relation of ideas (KC_9 with 11 coded elements). 
G3, G4, and G5 show constant, literal repetition of ideas (KC_6), in detriment of the formulation of their 
ideas (KC_1). 
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Table 4. Frequency of the cognitive discourse strategies developed by the groups 

Codes G1 
f 

G2 
f 

G3 
f 

G4 
f 

G5 
f 

G6 
f Total 

KC_1 13 20 12 9 10 18 82 
KC_2 12 9 6 5 6 14 52 
KC_3 14 8 6 6 6 19 59 
KC_4 7 9 11 10 7 7 51 
KC_5 3 2 3 2 3 4 17 
KC_6 4 10 14 12 18 6 64 
KC_7 6 11 3 3 4 7 34 
KC_8 6 7 6 7 6 5 37 
KC_9 11 16 3 2 4 14 50 
KC_10 9 14 2 2 4 11 42 
Total 85 106 64 58 68 105 486 

Table 5 shows (by the group) the results obtained from the analysis of IS about the social regulation 
category. The groups that used a more significant amount of regulatory resources are G2 and G6, and 
they stand out mainly due to intensive monitoring of task progress (SR_4), goal and objective 
establishment (SR_1), confirmations of task direction (SR_8), and projection of positive expectations 
about the task (SR_9). Groups G3, G4 and G5 coincided on a constant confirmation of task direction 
(SR_8) and participation requests to their classmates (SR_5). 

Table 5. Frequency of the regulatory discourse strategies developed by the groups. 

Codes 
G1 
f 

G2 
f 

G3 
f 

G4 
f 

G5 
f 

G6 
f 

Total 

SR_1 7 8 3 3 7 7 35 
SR_2 2 1 3 3 3 2 14 
SR_3 5 3 4 5 5 2 24 
SR_4 9 10 7 3 4 9 42 
SR_5 0 1 6 7 5 3 22 
SR_6 1 3 3 4 4 2 17 
SR_7 0 0 1 2 3 1 7 
SR_8 3 7 10 7 7 9 43 
SR_9 5 7 0 2 3 6 23 
SR_10 6 3 3 2 1 5 20 
Total 38 43 40 38 42 46 247 

Table 6 shows the discursive mechanisms (of knowledge construction and social regulation) that are 
the most representative of the groups according to the different weeks of activity in the forums. 
Mechanisms that do not have a dominant role in the weekly activity of the students are not included in 
this table. 

In G1, the cognitive discourse of the participants points towards effective and progressive construction 
of knowledge. In this group, students made a significant amount of contributions and manifested their 
ideas during the first week of activities. In the second week, they made a critical analysis of the 
contributed ideas by requesting clarifications and reformulating the meanings. During the third week, 
they established a shared framework for the contents through the expansion of ideas, the relation of 
meanings and incorporation of new sources of information. In the last week, they synthesized and made 
final agreements on the contents of the products they created. In terms of regulatory mechanisms, this 
group stands out for showing, during the first week of activities, a discourse aimed at establishing 
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goals/objectives, formulating positive expectations, and interpreting task guidelines, while in the 
following weeks, there was constant monitoring of the progress of the task. 

In G2 and G6, students immediately established a constructive dialogue, meaning that from the first two 
weeks of activities in the forum, students became involved in productive and constructive discourse, 
contributing with ideas of their own, expanding concepts, relating meanings and making agreements on 
the discussed topics. The regulatory strategies they used with more frequency during the first week of 
activities corresponding to the formulation of positive expectations about the task, and confirmations 
about the direction of the task, while in subsequent weeks, as it happened with G1, they regularly 
monitored the progress of the task. 

Finally, in groups, G3, G4, and G5, no complex cognitive activities were observed, since a large part of 
their collaboration centered on the accumulation and repetition of ideas with very little evidence of 
transformation/deepening of meanings. Regarding regulatory processes, we can highlight that task 
monitoring was not a recurrent strategy in these groups during the first three weeks. We should also 
mention that the interpretation of task guidelines and participation requests in late stages of the task 
reflect difficulties within the group that are linked to a lack of student involvement and ambiguities in the 
understanding of the initial request made by the professor about the creation of a final report. As for 
regulation, it was limited practically to confirmation of the task direction without involving systematic 
monitoring of progress, achievements or pending actions.  

Table 6. Evolution of cognitive and regulatory discourse in the groups. 

Groups Discourse Week 1 Week 2 Week 3 Week 4 

G1 

KC • They contribute their 
ideas (KC_1) 

• They request 
clarification or 
details about 
contributed ideas 
(KC_3) 

• They reformulate 
previously 
presented 
meanings (KC_2) 

• They relate ideas or 
contributions from 
different classmates 
(KC_9)  

• They incorporate 
sources of information 
(KC_8) 

• They expand previous 
ideas (KC_7) 

• They synthesize 
information 
(KC_10) 

• They manifest 
an agreement 
with contributed 
ideas (KC_4) 

SR 

• They establish 
objectives and/or 
goals for the task 
(SR_1) 

• They share positive 
expectations about 
the task (SR_9) 

• They interpret the 
guidelines of the 
task in order to guide 
their actions (SR_3) 

• They monitor the 
progress of the 
task (SR_4) 

• They confirm the 
direction of the 
task (SR_8) 

• They monitor the 
progress of the task 
(SR_4) 

• They provide social-
emotional support 
(SR_10) 

• They monitor 
the progress of 
the task (SR_4) 

G2 
G6 

KC 

• They contribute their 
ideas (KC_1) 

• They expand 
previous ideas 
(KC_7) 

• They contribute 
their ideas (KC_1) 

• They relate ideas 
or contributions 
from different 
classmates 
(KC_9) 

• They incorporate 
sources of 
information 
(KC_8) 

• They manifest an 
agreement with 
contributed ideas 
(KC_4) 

• They contribute their 
ideas (KC_1) 

• They relate ideas or 
contributions from 
different classmates 
(KC_9)  

• They synthesize 
information (KC_10) 

• They incorporate 
sources of information 
(KC_8) 

• They synthesize 
information 
(KC_10) 

• They manifest 
an agreement 
with contributed 
ideas (KC_4) 
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SR 

• They share positive 
expectations about 
the task (SR_9) 

• They confirm the 
direction of the task 
(SR_8) 

• They monitor the 
progress of the 
task (SR_4) 

• They monitor the 
progress of the task 
(SR_4) 

• They confirm the 
direction of the task 
(SR_8) 

• •They monitor 
the progress of 
the task (SR_4) 

• They confirm 
the direction of 
the task (SR_8) 

• They share 
positive 
expectations 
about the task 
(SR_9) 

G3 
G4 
G5 

KC 

• They contribute their 
ideas (KC_1) 

• They incorporate 
sources of 
information (KC_8)  

• They repeat the 
contributions of 
their classmates 
literally (KC_6) 

• They contribute 
their ideas (KC_1)  

• They repeat the 
contributions of their 
classmates literally 
(KC_6) 

• They manifest 
an agreement 
with contributed 
ideas (KC_4) 

SR 
• They confirm the 

direction of the task 
(SR_8) 

• They confirm the 
direction of the 
task (SR_8) 

• They confirm the 
direction of the task 
(SR_8) 

• They request the 
attention and/or 
participation of their 
classmates (SR_5) 

• They interpret the 
guidelines of the task 
in order to guide their 
actions (SR_3) 

• They monitor 
the progress of 
the task (SR_4) 

4 CONCLUSIONS 
As the first topic for conclusion, we can see a significant relationship between the regulatory strategies 
used by students to control the task, and the quality of the cognitive discourse held by the groups of 
students throughout the task. It was found that establishing goals, formulating positive expectations 
about the task, monitoring progress and providing social-emotional support, are regulatory mechanisms 
that actively contribute to the development of in-depth knowledge construction processes, as it was 
observed in groups G1, G2, and G6.  

We also consider that the formulation of positive expectations on the academic task is an essential 
regulatory strategy that has an impact on the achievement of deep shared-knowledge construction.  

Concerning the analysis of the temporary evolution of the cognitive and regulatory discourse of the 
groups, we identified three different collaboration patterns. The first pattern (developed by G1), consists 
of the systematic and progressive construction of knowledge throughout the weeks, with the support of 
goal establishment, expectation formulation and task guideline interpretation in the early stages of the 
activity, as well as constant monitoring of the collaborative process. The second pattern (developed by 
G2 and G6) consists of fast and deep knowledge construction that happens from the beginning of the 
activity. The third pattern (developed by G3, G4, and G5) consists of carrying out superficial/simple 
cognitive processes about the contents of the task with little evolution of knowledge and a lack of 
monitoring of the collaborative process. 
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