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ABSTRACT 
 
This article presents the results of a research developed with students of bachelor's 
degree in education from Autonomous University of Baja California, Mexico. In 
six small groups of students, collaborative learning processes in asynchronous 
communication technology environments were analyzed. Through a multiple case 
study methodology, the discourse displayed by the students during their 
collaboration was analyzed with a double focus: the cognitive discourse oriented 
to the knowledge construction and the discourse aimed to regulate the task. The 
results highlights that the establishment of goals, the formulation of positive 
expectations about the task, the monitoring of progress and the socio-emotional 
support are regulatory mechanisms that contribute strongly to the development 
of rich and profound processes of shared knowledge construction. A positive effect 
of the regulatory discourse on the cognitive activity of students is concluded. 
 
 
RESUMEN 
 
Este artículo presenta los resultados de una investigación desarrollada en la 
Universidad Autónoma de Baja California, México, con estudiantes de la 
Licenciatura en Ciencias de la Educación. Se analizaron procesos de aprendizaje 
colaborativo en entornos tecnológicos de comunicación asíncrona en seis 
pequeños grupos de estudiantes. Mediante una metodología de estudio de casos 
múltiples, analizamos el discurso utilizado por los estudiantes durante su 
colaboración desde un doble enfoque: el discurso cognitivo orientado a la 
construcción del conocimiento y el discurso utilizado para la regulación de la 
tarea. Los resultados muestran que el establecimiento de metas, la formulación 
de expectativas positivas sobre la tarea, el monitoreo de los progresos y el apoyo 
socioemocional son mecanismos reguladores que contribuyen fuertemente al 
desarrollo de procesos ricos y profundos de construcción compartida del 
conocimiento. Nuestro estudio revela un efecto positivo del discurso regulador 
sobre la actividad cognitiva de los estudiantes. 
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INTRODUCTION 

The technological development of different platforms for online learning 
(Learning Management System, LMS; for example, Moodle, Claroline, 
Blackboard, Sakai, among others) has significantly influenced the 
reconfiguration of traditional educational systems by moving from a 
teacher-oriented approach as the main educational agent to a student-
centered paradigm as active actors in their formative processes (Bliuc, 
Ellis, Goodyear & Piggott, 2011; Conde Gonzáles et al., 2014).   

These LMS platforms allow the students to develop their learning by using 
different tools incorporated to virtual classrooms (Hamada & Hassan, 
2017), e.g., the academic calendar, document repositories, multimedia 
material, e-mail, chat, forums, Wikis, among others. The combination of 
different means of access to information and communication channels in 
the same digital environment make these spaces environments conductive 
to the self-regulation of learning and the construction of shared knowledge 
(De Oliveira, Cunha & Nakayama, 2016; Johnson, 2016). 

An essential characteristic of LMS platforms are asynchronous 
communication tools designed to help students collaborate through 
computer systems connected to the net without any type of special or time 
restriction.  Oztok, Zingaro, Brett & Hewitt (2013), Castro Mendéz, Suárez 
Cretton and Soto Espinoza (2016) and Castellanos Ramírez and Niño 
Carrasco (2018) have stressed that asynchronous communication offers 
great advantages for students learning; e.g., the participation in these 
platforms based on written language reinforces organization, 
systematization, expression and idea argumentation skills. The 
accumulation of contributions in asynchronous forums makes it easier for 
students to make metacognitive judgments on previously submitted ideas; 
they provide the opportunity to have multidirectional communication 
while students can hold conversations with several peers on different 
topics in a same time space; furthermore, they allow the students greater 
flexibility to work according to their own schedule.   

According to Coll and Engel (2014), Mayordomo and Onrubia (2015), 
Zheng (2016) and Koivuniemi, Panadero, Malmberg and Järvelä (2017), 
asynchronous collaboration requires twofold effort from the students. On 
the one hand, participants must get involved in a cognitive discourse on 
the contents of the task and, on the other hand, regulate the context in 
which the cognitive activity of the group occurs.  

Figure 1 shows that the studies on the construction of shared knowledge 
aim at analyzing the cognitive process of discussion and revision of ideas 
(meanings) that lead to the advancement of the group’s knowledge since 
“students engage in sustained idea improvement and collectively advance 
the state of the art of their community knowledge” (Zhang et al., 2011, p. 
267). In empirical terms, the regulation of the learning is defined as the 
control students have on their collaborative processes and their study 
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involves identifying metacognitive strategies to manage the task. Järvelä 
and Hadwin (2013) recommend that the “research about regulated 
learning must explicitly attend to monitoring and controlling processes 
such as activating self/group, task, and strategy knowledge, planning, 
monitoring, evaluating, or strategically adapting commitment” (p. 26).  

 

Figure 1.  Processes involved in collaborative learning: shared regulation  
and construction of shared knowledge. 

So far, most of the research on online collaborative learning has focused 
on analyzing student cognitive processes from a threefold approach:  

• Knowledge convergence (Puntambekar, 2006; Weinberger, 
Stegmann & Fischer, 2007). This line of studies focuses on the 
evaluation of changes that occur in students’ mental 
representations as a result of the collaborative process, gradually 
passing from the divergence to the convergence of ideas.  

• Argumentative quality (Stegmann, Weinberger & Fischer, 2007; 
Clark & Sampson, 2008). This group of research explores the 
structure and composition of arguments students use during their 
activity in forums (e.g., brief explanations, justified contributions, 
counterarguments, non-argumentative reply) and their impact on 
the students’ achievement.  

• Interactive phase of knowledge (Engel and Onrubia, 2010; Hew 
Khe & Cheung Wing, 2011; Castellanos Ramírez and Niño 
Carrasco, 2018). From this approach, students’ cognitive 
discourse is analyzed through four progressive stages of 
knowledge: task clarification/organization; exchange of initial 
information/ideas; production of personal ideas and development 
of final synthesis/agreements. 
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Within the same framework as the online learning models, the learning 
regulation theoretical construct has acquired greater importance in the 
last decade (Saab, Joolingen & Hout-Wolters, 2012; Schoor & Barnnert, 
2012; Järvelä, Järvenoja, Malmberg & Hadwin, 2013; Kwon, Liu & 
Johnson, 2014; Lee, O’Donnell & Rogat, 2015; Malmberg, Järvelä, 
Järvenoja & Panadero, 2015; Miller & Hadwin, 2015; Panadero & Järvelä, 
2015; Raes, Schellens, De Wever & Benoit, 2016; Borge, Ong & Rosé, 
2018); for example, Garrison & Akyol (2013 and 2015) incorporated the 
learning regulation dimension within their research community model 
and situated the participants’ metacognitive discourse  at the intersection 
between the cognitive presence, teaching presence and social presence. 
Garrison & Akyol (2013) claim that “metacognition is a complex mix of 
cognitive presence and teaching presence elements but is also mediated by 
social presence as well as entering self-efficacy and motivational beliefs” 
(p. 86).  

As for the empirical study of the regulation processes, we note a greater 
development over the last five years; hence, we can say that it is a relatively 
young field of knowledge in comparison with the research centered on the 
study of the construction of shared knowledge. In fact, the study of 
regulation on online collaborative environments has been addressed in an 
exploratory manner and, different papers have presented interesting 
results; e.g., different types of collaborative learning regulation have been 
observed such as self-regulation, hetero-regulation and socially shared 
regulation (Panadero & Järvelä, 2015; Schoor, Narciss & Korndel, 2015). 
Several functions or regulatory phases such as planning, monitoring and 
evaluation have been observed (Lee et al., 2015; Castellanos Ramírez & 
Onrubia, 2018); or, several domain areas such as the metacognitive, 
metasocial and metamotivational domains (Kwon, Liu & Johnson, 2014; 
Malmberg et al., 2015; Järvelä, Malmberg & Koivuniemi, 2016). 

However, most of the  regulation processes observed in previous papers 
have been analyzed disregarding the cognitive activity developed by 
students and, furthermore, “researchers have not fully explored how these 
regulated learning processes occur in temporal and sequential order and 
how they fuel knowledge construction” (Malmberg, Järvelä & Jarvenoja, 
2017; p.161). 

Since the two lines of research (construction of shared knowledge and 
learning regulation) have been addressed independently, this paper will 
aim at addressing both lines simultaneously and thus obtaining a more 
comprehensive interpretation of the online collaborative processes. This 
entails serious methodological considerations, among which being able to 
distinguish between the discursive strategies used by students to construct 
knowledge and the strategies to regulate and maintain the good 
functioning of the group. More specifically, this work is driven by the 
following three questions:  
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• What discursive strategies do students use to construct 
knowledge and which one do they used to regulate their 
collaborative activity? 

• How does the students’ cognitive and regulatory discourse evolve 
throughout the collaborative task? 

• How does learning regulation come into play in the construction 
of the shared knowledge processes? 

METHODOLOGY 

The methodological approach adopted for this research is framed within 
the interpretative paradigm proposed by Erikson (1986). This approach 
has made it possible to address in depth the interaction developed by the 
students in asynchronous communication forums.  

Through a multiple case study (Flick, 2002; Yin, 2006), we analyze the 
collaborative processes developed by six groups of students enrolled in the 
bachelor’s degree in educational sciences at the Universidad Autónoma de 
Baja California [Baja California Autonomous University], Mexico.  

Participants and Observation Situations 

This study involved 30 students enrolled in the blended modality research 
methodology course. Every student had previous experience in using the 
LMS Blackboard platform. Students were randomly grouped in teams of 
five participants to work in collaboration in addressing a problem and its 
theoretical delimitation.  

Prior to beginning the activity, the professor explained the general 
characteristics of the task to the students and provided the groups with a 
series of guiding questions: What is the theoretical and empirical interest 
in selected problem? Where does the problem arise or occur? Who are the 
persons involved? What are their characteristics? What objectives drive 
addressing the problem? And, what are the theoretical and conceptual 
coordinates that define the problem? For four weeks, the students held 
conversations through an asynchronous communication forum to solve 
the task and, at the end of this period they handed in a written report of 
the task to their professor.  

Procedure of data collection and analysis 

The data analyzed correspond to the contributions of the groups of 
students within the asynchronous communication forums. In order not to 
affect the natural development of the students’ collaborative process, 
researchers accessed the asynchronous forums once the groups had 
completed the task. A total of 638 contributions were collected and 
distributed as follows: group 1 (Gr1), 114 contributions; Group 2 (Gr2), 112; 
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Group 3 (Gr3) 97; Group 4 (Gr4, 86; Group 5 (Gr5), 108; and Group 6 
(Gr6), 121.  

In accordance with the objectives set out in this study, the first level of 
analysis consisted in identifying the interaction segments (IS).  As defined 
in previous papers (Coll, De Gispert and Rochera, 2010; Valdebenito and 
Duran, 2015), an IS is the basic unit of analysis that allows the researcher 
to contextualize the contributions and the sense of students’ contribution 
within the broadest framework of the collaborative process.  An IS is 
integrated in a set of contributions made by several members of the group; 
the starting point of an IS is identified by a message that triggers a 
sequence of contributions linked to an actual specific thematic axis and, at 
the end of the chain, it is recognized by the turn that closes the thematic 
axis in question and concludes the dialogue reciprocity. The ISs were 
identified according to the following procedure:  

• We registered the information generated in asynchronous forums 
in different ad hoc templates developed in Excel. In these 
templates, students’ contributions were organized in a 
chronological order.  

• The contributions were fragmented into small thematic units with 
their own meaning. In general, within a contribution, we 
identified one or several thematic units bearing meaning.   

• Message fragments were organized by thematic axis and from 
these, we reconstructed the students’ dialogue in IS. In order to 
discern which message fragments make up an IS, we use three 
criteria: connectivity by thematic adjacency, when we observed a 
conversational reciprocity between two message fragments 
referring to the same topic and belonging to continuous messages 
in time; connectivity by allusion, when the content of a message 
fragment alluded to a peer or attached document that gave 
conversational continuity to a topic previously raised; and, 
connectivity by implicit continuity, when within the content of a 
message fragment there was an implicit response to a 
conversational line that had been previously raised and retaken or 
concluded the discussion on a specific topic.  

The second level of analysis consisted in analyzing the cognitive and 
regulatory discourse used by students during their collaboration. Through 
a back-and-forth iterative process, we constructed the codes and criteria 
to do research on ISs. Table 1 shows the set of codes developed for the 
analysis of the cognitive discourse.  
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Table 1. Protocol for the cognitive discourse coding 

Foco de 
análisis 

Código
s 

Descripción 

Construcción 
del 

conocimiento 
 (CR_c) 

C_1 Aportan ideas propias 

C_2 
Reformulan los significados presentados con 
anterioridad 

C_3 
Solicitan aclaraciones o precisiones sobre las ideas 
aportadas 

C_4 Manifiestan acuerdos sobre las ideas aportadas 
C_5 Manifiestan desacuerdos sobre las ideas aportadas 

C_6 
Repiten de manera literal las aportaciones de sus 
compañeros 

C_7 Amplían las ideas anteriores 
C_8 Incorporan fuentes de información 

C_9 
Relacionan ideas o aportaciones de distintos 
compañeros 

C_10 Sintetizan la información 
   

Source: Self development. 

Alongside, we applied a second protocol aiming at identifying the 
regulatory strategies used by students in ISs. Table 2 contains the 
description of the codes used to this effect.  

Table 2. Protocol for the codification of regulatory strategies 

Foco de análisis  Códigos Descripción 

Regulación del 
aprendizaje 

 (RG_t) 

R_1 Establecen objetivos o metas para la tarea 

R_2 Formulan procedimientos para abordar la tarea 

R_3 
Interpretan las pautas de la tarea para orientar sus 
acciones 

R_4 Monitorean el progreso de la tarea 

R_5 Solicitan la atención o participación de sus compañeros 

R_6 Organizan roles y funciones para el abordaje de la tarea 

R_7 Inhiben malos comportamientos dentro del grupo 

R_8 Confirman la dirección de la tarea 

R_9 Comparten expectativas positivas sobre la tarea 

R_10 Transmiten apoyo socioemocional  

Source: Self development. 

 

RELIABILITY CONTROL 

Two researchers with previous experience in the topic/object of study 
participated in developing the protocols. For four weeks, said researchers 
gathered to examine the data and construct the coding system of the 
contributions.  
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In order to achieve greater reliability of the analysis, after the researchers 
ended the coding protocols, we instructed two independent assessors to 
carry out in a more objective manner the coding of the material. Relying 
on the Atlas.Ti program, the independent assessors separately coded the 
content of the ISs and, at the end of the analyses, they gathered to weigh 
and discuss the results. A consensus between the assessors was reached in 
more than 80% of the codes assigned, and a third judge (main researcher) 
intervened in a small part of the coding to solve the doubts raised by the 
assessors.  

RESULTS 

Identification of Interaction Segments  
and Contribution Density 

Table 3 shows the frequency of the IS identified in the groups as well as the 
density they have according to the average of contributions that makes 
them up. These data are organized in relation with the four-week period 
that lasted the collaborative task. In all the six groups analyzed, 111 ISs 
were identified, most of the ISs were observed in groups Gr2 (21 ISs) and 
group Gr6 (20 ISs), and they appeared with greater frequency during the 
first two weeks of participation in the forum. In the other groups (Gr1, Gr3, 
Gr4 and Gr5) we identified a lesser proportion of ISs (between 17 and 18 
ISs); in regard to Gr1 and Gr3, the ISs emerged more regularly in the first 
two weeks of activity, while in Gr4 and Gr5, ISs were more consistent 
during the last two weeks of activity. This result underscores the fact that 
while some groups of students work intensively in the early stages of the 
task, other are less active at the beginning of the task and wait until the last 
weeks to get more involved in their work.   

Likewise, we observe that, on average, the Gr4 and Gr5 have six 
contributions per Is in comparison with the other groups that showed 
between eight and eleven contributions. Although Gr4 and Gr5 presented 
the highest IS frequency in the last two weeks of activity, the average 
contributions always remained below the other groups.  

Table 3. Interaction segments identified and contribution average that makes 
them up 

Grupos 

Semana 1 Semana 2 Semana 3 Semana 4 Total 

f X f  X f  X f  X f  X 

Gr1 5 8 5 11 4 9 3 11 17 10 

Gr2 6 7 6 10 5 10 4 10 21 9 

Gr3 5 7 6 10 4 8 3 8 18 8 
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Gr4 2 6 3 6 6 5 6 6 17 6 

Gr5 2 7 2 7 7 6 7 6 18 6 

Gr6 5 12 7 11 4 10 4 10 20 11 

Source: Self development. 

Analysis of Interaction Segments 

In the set of ISs identified, we encoded 733 meaning units of which 66% 
correspond to the discursive strategies used to construct knowledge and 
34% to the task regulatory strategies. Figure 2 shows the results obtained 
from the IS analysis according the categories laid for each group of 
students. In Gr1, Gr2 and Gr6, we observe a predominant frequency of 
discourse aiming at the discussion of meanings to the detriment of the use 
of regulatory strategies. On the one hand, in Gr3, Gr4 and Gr5, the 
regulatory and the cognitive discourses are presented in a more balanced 
manner. It is important to highlight that the regulatory actions do not 
appear prevalently in none of the groups analyzed.  

 
 

Figure 2. Frequencies of the cognitive and regulatory discourse set for the groups. 

Table 4 contains the results corresponding to the analysis of cognitive 
discursive strategies. Globally, Gr2 (106 codified elements) and Gr6 (105 
codified elements) are the groups that showed greater cognitive activity;  
in these, the discourse of the students is characterized, mainly, by the 
development of personal ideas (C_1), the relation of ideas (C_9) and the 
capacity of synthesis of the students of the information provided (C_10). 
Gr1 showed a strong quantity of requests for clarification of the topics (C_3 
with fourteen codified elements), contribution with personal ideas (C_1 
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with thirteen codified elements), reformulation of meanings (C_2 with 
twelve codified elements) and the relation of ideas (C_9 with eleven 
codified elements). As for groups Gr3, Gr4 and Gr5, we observed a 
constant literal repetition of ideas (C_6), in detriment of the formulation 
of personal ideas (C_1).  

Table 4. Discursive strategies used by the groups for the construction of 
knowledge 

Códigos 

Gr1 

f 

Gr2 

f 

Gr3 

F 

Gr4 

f 

Gr5 

f 

Gr6 

F 

Total 

C_1 
13 20 

12 9 10 18 82 

C_2 
12 9 

6 5 6 14 52 

C_3 
14 8 

6 6 6 19 59 

C_4 
7 9 

11 10 7 7 51 

C_5 
3 2 

3 2 3 4 17 

C_6 
4 10 

14 12 18 6 64 

C_7 
6 11 

3 3 4 7 34 

C_8 
6 7 

6 7 6 5 37 

C_9 
11 16 

3 2 4 14 50 

C_10 
9 14 

2 2 4 11 42 

Total 
85 106 

66 58 68 105 488 

Source: Self development. 
 

 Table 5 shows the results obtained from the analysis of the ISs in relation 
to the task regulatory category for each group. Gr2 and Gr6 are the groups 
that used a greater quantity of regulatory resources, that highlight a strong 
monitoring of the task progress (R_4), that establish objectives and goals 
(R_1), that confirm the direction of the task (R_8) and project positive 
expectations of the task (R_9). On the one hand, groups Gr3, Gr4 and Gr5 
constantly carry out confirmations on the direction of the task (R_8) and 
the requests for the participation of peers (R_5). 
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Table 5. Regulatory strategies used by the groups to control the task 

Códigos 

Gr1 

f 

Gr2 

f 

Gr3 

F 

Gr4 

f 

Gr5 

f 

Gr6 

f 

Total 

R_1 
7 8 

3 3 7 7 35 

R_2 
2 1 

3 3 3 2 14 

R_3 
5 3 

4 5 5 2 24 

R_4 
9 10 

7 3 4 9 42 

R_5 
0 1 

6 7 5 3 22 

R_6 
1 3 

3 4 4 2 17 

R_7 
0 0 

1 2 3 1 7 

R_8 
3 7 

10 7 7 9 
43 

R_9 
5 7 

0 2 3 6 23 

R_10 
6 3 

3 2 1 5 
20 

Total 
38 43 

40 38 42 46 247 

Source: Self development. 
 

Table 6 shows the most representative discursive mechanisms 
(construction of knowledge and learning regulation) in the groups 
according to the different weeks of activity in the forums. The mechanisms 
that do not play a prevalent role in the weekly activity of the students have 
been omitted from this table.  

In group GR1, the cognitive discourse of the participants clearly points out 
toward an efficient and progressive construction of knowledge. In this 
group, the students contributed with a great quantity of personal ideas 
during the first week of activities. In the second week, a critical analysis of 
ideas expressed was conducted to seek clarification and to reformulate 
meanings. In the third week, a shared content framework was defined 
through the expansion of ideas, relations between meanings and 
incorporation of new sources of information. In the last week, final 
agreements were synthesized and reached regarding the content of the 
products developed. Regarding the regulatory mechanisms, this group 
stands out by showing, in the first week of activities, a discourse directed 
to setting objectives and goals, the formulation of positive expectations 
and the interpretation of guidelines of the task, while in the following 
weeks, we observe a constant monitoring of the task progress.  
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The students in Gr2 and Gr6 facilitated immediately a constructive 
dialogue; i.e., from the first two weeks of activity in the forum, the students 
participated in a rich and constructive discourse, contributed with 
personal ideas, expanded concepts, related meanings, and agreed on the 
topics discussed. The regulatory strategies most frequently used in the first 
week of activities correspond to the formulation of the task positive 
expectations and the confirmations on the direction of the task, while in 
the following weeks, in the same way as for Gr1, there was a constant 
monitoring of the task progress.  

Lastly, we did not observe any complex cognitive activities in groups Gr3, 
Gr4 and Gr5 since most of their collaboration focused on the accumulation 
and repetition of ideas with very little evidence of 
transformation/deepening of the meanings provided. As for the regulatory 
processes, we can highlight that the monitoring of the task was not a 
recurrent strategy in these groups during the first three weeks. Likewise, 
the interpretation of the task  guidelines and the participation requests in 
the advanced stage of the task, reflect difficulties within the group related 
to the lack of involvement of the students and the ambiguities in 
understanding the initial demand made by the teacher regarding the 
drafting of the final report. On the one hand, the regulation exercise was 
limited to the confirmation of the direction of the task without implying a 
systematic monitoring of the progress, achievement or pending issues.  

Table 6. Predominance and temporary development of the cognitive and 
regulatory discourse in the groups 

Grupo
s 

Estrategi
as 

Semana 1 Semana 2 Semana 3 Semana 4 

Gr1 

CR_c 
• Aportan 
ideas propias 

(C_1) 

• Solicitan 
aclaracion
es sobre 
los temas 
(C_3) 

• Reformula
n 
significado
s (C_2) 

• Relacionan 
ideas (C_9)  

• Incorporan 
fuentes de 
información 
(C_8) 

• Amplían las 
ideas 
anteriores 
(C_7) 

• Sintetizan 
la 
informaci
ón (C_10) 

• Manifiest
an 
acuerdos 
(C_4) 

RG_t 

• Establecen 
objetivos/me
tas (R_1) 

• Formulan 
expectativas 
positivas 
sobre la tarea 
(R_9) 

• Interpretan 
las pautas de 
la tarea 
(R_3) 

• Monitorea
n el 
progreso 
de la tarea 
(R_4) 

• Confirman 
la 
dirección 
de la tarea 
(R_8) 

• Monitorean 
el progreso 
de la tarea 
(R_4) 

• Se brinden 
apoyo 
socioemocio
nal (R_10) 

• Monitore
an el 
progreso 
de la tarea 
(R_4) 
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Gr2 

Gr6 

CR_c 

• Aportan 
ideas propias 
(C_1) 

• Amplían las 
ideas 
anteriores 
(C_7) 

 

• Aportan 
ideas 
propias 
(C_1) 

• Relaciona
n ideas 
(C_9) 

• Incorpora
n fuentes 
de 
informació
n (C_8) 

• Manifiesta
n acuerdos 
(C_4) 

• Aportan 
ideas propias 
(C_1) 

• Relacionan 
ideas (C_9)  

• Sintetizan la 
información 
(C_10) 

• Incorporan 
fuentes de 
información 
(C_8) 

• Sintetizan 
la 
informaci
ón (C_10) 

• Manifiest
an 
acuerdos 
(C_4) 

RG_t 

• Formulan 
expectativas 
positivas 
sobre la tarea 
(R_9) 

• Confirman la 
dirección de 
la tarea 
(R_8) 

• Monitorea
n el 
progreso 
de la tarea 
(R_4) 

• Monitorean 
el progreso 
de la tarea 
(R_4) 

• Confirman la 
dirección de 
la tarea 
(R_8) 

• Monitore
an el 
progreso 
de la tarea 
(R_4) 

• Confirma
n la 
dirección 
de la tarea 
(R_8) 

• Formulan 
expectativ
as 
positivas 
sobre la 
tarea 
(R_9) 

Gr3 

Gr4 

Gr5 

CR_c 

• Aportan 
ideas propias 
(C_1) 

• Incorporan 
fuentes de 
información 
(C_8)  

• Repiten de 
manera 
literal las 
aportacion
es 
anteriores 
(C_6) 

• Aportan 
ideas 
propias 
(C_1)  

• Repiten de 
manera 
literal las 
aportaciones 
anteriores 
(C_6) 

• Manifiest
an 
acuerdos 
(C_4) 

RG_t 

• Confirman la 
dirección de 
la tarea 
(R_8) 

 

• Confirman 
la 
dirección 
de la tarea 
(R_8) 

 

• Confirman la 
dirección de 
la tarea 
(R_8) 

• Solicitan la 
participación 
de sus 
compañeros 
(R_5) 

• Interpretan 
las pautas de 
la tarea 
(R_3) 

• Monitore
an el 
progreso 
de la tarea 
(R_4) 

 

Source: Self development. 
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DISCUSSION  

Kwon, Liu & Johnson (2014), Malmberg et al. (2015), Raes et al. (2016) 
and Borge, Ong & Rosé (2018) have formulated the hypothesis on the 
importance the regulatory processes have in the collaborative framework 
to sustain the deep processes of the construction of shared knowledge 
since “learning how to regulate cognition at the level of the group can 
enhance the quality of collective thinking and help the group to improve 
and adapt over time” (Borge, Ong & Rosé, 2018, p. 28). However, at the 
empirical level, this aspect has been little delved into; hence, there is still 
much unknown on the effect that the regulatory discourse may have on the 
knowledge constructed by the students, since it has been inferred mainly 
by the students’ levels of achievement in the academic task (Saab et al., 
2012; Järvelä et al., 2013; Kwon, Liu & Johnson, 2014; Malmberg,  et al., 
2015), and not by the nature of the cognitive discourse developed by the 
students during the collaborative process. Along these lines, we consider 
that an important limitation of the research conducted on the online 
collaborative learning lies in the explanation made about the regulatory 
discourse in comparison with the processes of construction of shared 
knowledge. As Garrison & Akyol (2015) claim:  

Only when we integrate cognitive and teaching presence do we fully appreciate 
and realize the importance of both self and co-regulation [...]. Therefore, from a 
metacognitive perspective it would be a mistake to focus exclusively on self-
regulation. More importantly, it would violate the basic premise of the CoI 
framework (p. 85). 

In this context, the main purpose of our work consisted in establishing two 
lines of research (construction of shared knowledge and learning 
regulation) which, until now, had been developed separately, and address 
them empirically as interdependent processes. In this regard, we have 
realized that in asynchronous collaborative tasks, it is possible to identify 
in parallel both discursive strategies aiming at the construction of domain 
knowledge on the task contents (cognitive discourse) and the strategies 
oriented to the regulation of group learning (regulatory discourse).  

At the empirical level, our work highlights an important relation between 
the regulatory strategies used by students to control the task and the 
quality of the cognitive discourse directed to the construction of 
knowledge. Setting goals, formulating positive expectations about the task, 
monitoring progress and socio-emotional support, are regulatory 
mechanisms that strongly contribute to developing deep processes of 
knowledge construction, as observed in groups Gr1, Gr2 and Gr6. More 
specifically, we infer that those regulatory strategies support the 
development of a dense and complex cognitive discourse, e.g., the 
development of personal ideas, the relations between meanings, 
clarification requests, reformulation of ideas and development of 
conceptual syntheses.  
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We believe that the foregoing findings expand the previous works of Saab 
et al. (2012), Lee et al. (2015) and Malmberg et al. (2015), who underline 
the positive relations between the regulatory processes and the levels of 
performance achieved by the groups, however, in our case, the regulation 
of learning is associated to typologies of cognitive discourse used by the 
students to co-construct knowledge.  

Likewise, in agreement with the previous works of Rogat and Linnenbrink 
(2011), Järvelä et al. (2013), Kwon, Liu & Johnson (2014) and Malmberg 
et al. (2015), we highlight a positive synergy between the socio-emotional 
support participants provide one another, the regulation exercised on the 
task and the quality of the cognitive discourse. We also believe that the 
formulation of positive expectations on the academic task is an important 
regulatory strategy that contributes to achieving deep processes of 
construction of shared knowledge; these findings are in line with those 
propounded by Colomina & Remesal (2015), who conducted a research on 
the social presence in an online collaborative environment and showed 
that positive expectations – conceived as a feeling of group self-
competence – significantly support the development of the cognitive 
presence in the group.  

As for the analysis of the temporary evolution of the cognitive and 
regulatory discourse of the groups, we identified three patterns of different 
collaboration. The first (developed by the GR1 group) consist in the 
systematic and progressive development of knowledge throughout the 
weeks, supported by setting goals, formulating expectations and 
interpreting the task guidelines at the early stages of the activity and 
monitoring constantly the collaborative process. The second (developed by 
groups G2 and G6) consists in rapid and deep development of knowledge 
that occurs from the beginning of the activity which is also characterized 
by the positive expectations about the task and the steady monitoring of 
the collaborative process by the students. The third pattern (developed by 
groups Gr3, Gr4 and Gr5) tries to carry out superficial/simple cognitive 
processes about the task content, with little evolution of knowledge and a 
scarce monitoring of the collaborative process.  

As for the previous point, we believe that even though there are previous 
studies that explore the temporary evolution of the students’ cognitive 
discourse, the temporary evolution had not been explored in the regulatory 
processes. Along these lines, the results of this work highlight two 
contribution of interest. On the one hand, we emphasize that the 
formulation of expectations in the early stages of the task contributes to 
the good operation of the groups and the subsequent development of the 
task. On the other hand, and in agreement with Schoor & Barnnert (2012), 
we stress that the steady monitoring of the task and the construction of 
ideas on the thematic contents go hand in hand and influence one another.  
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CONCLUSION 

In the society of information, one of the purposes of higher education is 
that the students develop technological competences and skills for 
teamwork. In this regard, universities have gradually implemented LMS 
platforms to support students’ learning and, more specifically, it has 
created a strong interest in promoting the development of collaborative 
tasks through electronic means of asynchronous communication. As a 
result of these pedagogical proposals, several research studies have been 
conducted to explore the inter-psychological mechanisms that occur in 
those environments and that promote deep processes of construction of 
shared knowledge. Beyond recognizing the importance of the discourse 
aiming at the construction of shared knowledge, this paper focused on 
exploring the collaborative process from a twofold standpoint: the 
cognitive discourse and the regulatory discourse. Based on these findings, 
we conclude with three aspects of interest.  

• In asynchronous collaboration, students use different discursive 
strategies to regulate learning that addresses the control of the 
collaborative control on three different planes: task, participation and 
socio-emotional context. It emphasizes, more specifically that the 
formulation of expectations, the monitoring of the task and the socio-
emotional support are strategies that contribute to the efficient 
development of the students’ collaboration. Regarding this point, we 
consider that one of the limitations of our work has to do with the fact that 
we have not incorporated more specific categories in the coding; e.g., when 
talking about the task expectations, we did not make the distinction 
whether we are dealing with personal expectations (personal), group 
expectations (shared) or expectations placed on another participant. In 
this sense, an open line for future research consists in distinguishing 
within each one of the regulatory discursive mechanisms, the regulation 
modalities referring to those mechanisms and that, according to Miller & 
Hadwin (2015) and Panadero and Järvelä (2015), could be associated to 
different types of regulation (self-regulation, guided regulation or shared 
regulation).  

• The learning regulatory processes are associated to a greater 
development of personal ideas, relations between meanings, and 
clarification requests about the meanings, reformulation of ideas and the 
development of conceptual syntheses. While our work offers a first 
approximation about these aspects, the results must be treated with 
caution given the low number of cases analyzed. On the one hand, we 
consider that it is important to continue delving into this line of studies 
and raising the possibility that future research can strengthen the relations 
between different types of regulatory and cognitive discourses through 
correlation statistical tests.  

• Lastly, regarding the temporary breakdown of the discourses analyzed, 
we infer that in order to develop a dense and deep cognitive discourse 
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about the thematic contents, the presence of positive expectations and the 
setting of goals about the task at an early stage of the collaborative process 
as well as the presence of a steady monitoring of the task are necessary.  In 
the future, the temporary analysis of the types of discourse could be 
enriched through the use of data mining to identify temporary patterns 
and sequences between different types of regulatory and cognitive 
discourses as it has been done in previous studies (Schoor & Barnnert, 
2012; Malmberg et al., 2015).  

Some practical implications arising from our work address the relevance 
of intervening in instructional terms in two different instances. First, 
before beginning addressing the task directly by developing instructional 
guidelines aiming at the students sharing their personal and group 
expectations, besides having the possibility to set short-and-medium term 
goals to develop the task efficiently. Second, while developing the task, we 
request the students to hand in reports on their progress on a regular basis 
in order to have a greater impact on the groups monitoring their activities.  
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