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Abstract 
Knowledge construction in social networks is a critical issue for educators who research the 
opportunities and challenges those new environments offer for online education. In order to contribute 
to the debate we present in this article an empirical study whose objective was to analyze online 
interactions in a discussion forum of a social network that gathers a community of Portuguese 
speaking teachers who discuss online topics related to professional development in ICT. The 
theoretical framework is the Online Collaborative Learning Theory – OCL developed by [1] as well as 
the concept of cognitive presence as presented by [2] who developed a grid to detect and evaluate the 
process of knowledge construction in online asynchronous interactions. As advocated by OCL 
although modest, results show that in the analyzed social network forum of discussion it is possible to 
attain higher levels thinking and collaboration. The study also shows that Garrison´s grid to detect 
cognitive presence is useful to pursue and anatomize the process of knowledge construction in a 
social network. However results also show that there is a long path to go in order to enhance the 
processes of collaboration and the development of the so desired autonomy of social network member 
to manage their own processes of knowledge construction becoming more and more independent of 
the e-moderator of the environment. 
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1 INTRODUCTION  
Social networks have been gaining ground as informal environments where you learn collaboratively. 
However, assess how learning and online collaboration are difficult goal to achieve and measure, 
given the nature of the organization and functioning of these environments, where each one is 
responsible for his own learning. For all these reasons, the study of asynchronous communication is a 
recurring theme in current research [3]; [4]. The main objective of this study is to analyze if it is 
possible to achieve high levels of cognitive thought in virtual environments, more precisely on social 
networks. We will consider as theoretical framework the Theory of Online Collaborative Learning 
(OCL), developed recently by Harasim (2012), as it values the role of the instructor in the process of 
knowledge construction inside a virtual community.  

Several authors have developed model for the analysis of virtual interactions that allowed the study of 
knowledge construction [1], [5], [6], [7]. In this article we study the construct conceptualized as 
“cognitive presence” by [2], and verify its development in a discussion forum of a social network 
designed to enhance the PDT (Professional Development of Teachers). The article is organized in 
four parts: in the first we present the OCL theory; in the second we present the concept of cognitive 
presence and the instrument developed to evaluate it; in the third part we present the empirical study, 
and in the last, we discuss the results and present conclusions. 

2 ONLINE COLLABORATIVE LEARNING THEORY (OCL)  
The Theory of Online Collaborative Learning (Online Collaborative Learning Theory-OCL), by [1], has 
a basic assumption that the asynchronous student speech in virtual environment is the basis for 
creating knowledge and generating new learning.  

Through 3 stages or processes, are the paths that allows the achievement of knowledge and that 
supposedly changing from divergent to convergent thinking as a result of negotiation and discussion 
among peers, supported by online e-moderator/instructor [8] [9], as outlined in Figure 1. 
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Figure 1. Three Stages of Online Collaborative Learning Theory [1] 

The first phase is called "Idea Generating", where participants in a forum send reviews, and report 
their experiences. At this stage it is very common to have a brainstorming, where often appear ideas 
without any sense. As you can see in the figure, there is no interaction, there is no interaction within 
this group, the individual positions prevail. However, there is already a certain commitment to 
contribute to the construction of a diverse set of ideas and perspectives. At this stage the e-moderator 
creates the topic of discussion and defines how the discussion process will be, if with temporal 
parameters or not: "This phase is a highly democratic and engaging process: everyone presents one 
or several ideas"[1]. 

The second stage is called "Idea Organizing" and here we can already notice some conceptual 
changes, since the members begin to interact, questioning, agreeing or disagreeing with opinions of 
colleagues and also reading the suggestions of the teacher or moderator. From there they begin to 
organize their ideas, filtering the information relevant and rejecting those that may not have relevance 
to the theme, and then give rise to new ideas or placements. Contributions grow and serve to enrich 
the group that little by little will understand the importance of taking efforts to solve the challenge. At 
this stage the moderator is very important, whether in the elucidation of students in possible 
misconceptions or offering new sources of information to help students in the process of construction 
of knowledge [1]. According to the author, it is at this stage that can be noted the intellectual progress 
of community members who apply analytical concepts, organize and refine their reflections, even if 
there is still no consensus in the group. 

And finally, we have the last phase, "Intellectual Convergence", where it becomes clear that the Group 
built knowledge collaboratively. We also realized that the ideas are structured through the previous 
process which enabled a convergence of ideas in the group, which, with the help of e-moderator, 
reached more advanced intellectual levels, analyzing and reflecting on everything that has been 
discussed to a conclusion. [1] emphasizes that this phase can have as final product an artifact that 
can be expressed as a solution to a problem, a theory, an article, among others, that can be applied in 
other contexts.  

It should be noted that the process is not circular, but is in continuous growth, and the feedback 
provided by the e-moderator or instructor is a crucial factor for the growth and development of the 
group. As we can see in the figure, in the second phase, the group can go directly to the third stage or 
can generate new ideas and come back to the first stage starting the whole process.  

3 COGNITIVE PRESENCE   
According to [2], the cognitive presence is an essential component in an online community because in 
addition to providing evidence of the quality of the discussions it also allows a procedural assessment 
and continuous organization of critical thinking and thoughts of the members over time. For these 
authors, this type of assessment is crucial in environments where communication is asynchronous and 
text-based because it follows the rules of written transcripts and so can provide a precise record of 
individual contributions and group interactions. In addition, these transcriptions are reflected in the full 
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recognition of prior knowledge that members have added to their shared repertoire. According to the 
authors, cognitive presence can be “defined as the extent to which learners are able to construct and 
confirm meaning through sustained reflection and discourse in the critical community of inquiry" [2]. 

However, we agree with the authors when they state that the evaluation of cognitive presence is not 
an easy task and pose true challenges to researchers in terms of controlling evaluator's subjective 
interference. Trying to minimize this dilemma, [2] developed an analysis model of this component 
supported in the pragmatism of [10] which stands that any knowledge includes reflection and practical 
application in solving problems (see Figure 2).  

 
Figure 2. Categories and descriptors of cognitive presence (adapted from [2]). 

As on can see in Figure 2, the first dimension of the model consists of two uninterrupted processes 
which are ‘action’ and ‘deliberation’, i.e., the practical application of acquired knowledge. The second 
dimension can be defined as the moment of transition between the awareness of the problem 
(perception) and the conception of ideas, generating a final product that is the collective knowledge. In 
addition, this model is still composed of four phases that here we'll call categories, which are: 

a) First phase (Triggering Event) - configures itself as the beginning of the process or discussion. In 
this case, not only the e-moderator but also the members throw challenges and pose questions to be 
discussed: “(…) the first category (triggering event) is a problem-posing event and, therefore, is 
considered evocative and inductive by nature in terms of conceptualizing a problem or issue” [2];  

b) Second phase (Exploration) - in this phase the members begin to explore the relevant information. 
The authors claim that in this phase there is a process of getting rid of the private world, since they 
socialize their ideas within the group. In other words "is the search for relevant information and, 
therefore, reflects an inquisitive and divergent process in the search for ideas to help make sense of 
the problem or issue" (idem, p. 14). 

c) Third phase (Integration) – this phase can be characterized as the one where meanings are 
generated as a result of the ideas generated in the exploratory phase because  it “represents the 
construction of a possible solution and, therefore, is a tentative conversion or connecting of relevant 
ideas capable of providing insight into the dilemma” (ibidem, p.9). In this phase, we observe that 
members begin to reflect on the subject, diagnose errors, questioning, and send comments, among 
others. 

d) Fourth stage (Resolution) – it is the phase construction of knowledge is evidenced in the practical 
solutions to problem solving. The authors are also emphatic in stating that, at this stage, members 
could trigger new discussions because they acquired useful knowledge. According to [2] "the fourth 
category (resolution) is the process of critically assessing the concepts and, therefore, represents a 
commitment to a solution and deductively testing its validity". 

Considering the four stages of development of cognitive presence in an online learning environment, 
[2] developed a grid to evaluate this complex dimension; based on the original instrument, the authors 
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of this article adapted and validated it to the Portuguese context. The process of content analysis of 
the Forum presented in this paper was also a process to validate the new instrument that conduced to 
small adjustments in the writing of the indicators in order to make them operational for a more 
accurate categorization of the speech of the Forum participants. Figure 3 presents the final instrument 
used in the process of content analysis of the cognitive presence in the forum transcripts. 

 
Figure 3.  Grid to evaluate the cognitive presence 

([11] - adapted from [2]) 

4 METHOD    
The study focused on the social network Proedi Forum (www.proedi.ning.com) entitled "Technology 
vs. Methodology", which was applied to a group of future teachers that are part of a master's degree in 
Teaching at the University of Minho (Philosophy and Geography/History). Participation in the Forum 
was one of the teaching strategies used by the teacher in the field of Educational Technology that was 
lectured in the second half of 2012. In this forum we had the participation of 26 students and a total of 
91 posts. The empirical study is analytical or documental analysis [12] by the fact that the research is 
based on a documentary analysis process in which the data sources have the written text format 
(contributions from members in a social network Forum PROEDI).  Analytical research is a form of 
non-experimental or descriptive studies [13] in which the researcher, based on a grid, shall examine 
the content of documents in different formats, such as books, newspapers, radio programs or 
websites. The technique used was content analysis and, according to [12] it is a quantitative technique 
for the objective, systematic, quantitative description of the manifest content of communication. 

According to [14], the first step in the process of content analysis of asynchronous communication is to 
define which is the unit of analysis to adopt whereas in literature there is no consensus on what would 
be the most appropriate: the so called formal units (whole message, the paragraph, or the phrase) or 
the semantic units (thematic unit, context unit). According to [15], this option has to be in accordance 
with the purpose and specificity of the study. In our study, whose objective is to analyze the 
construction of knowledge through the development of critical thinking of the members who 
participated in the discussions of a social networking we choose a combined process, using the 
‘message’ as the unit of analysis to ensure the reliability of coding process, as suggested by [15] [16] 
and [2], that consider it the more appropriate for several reasons: i) it’s objectively identifiable, ii)  it 
meets the principles of exhaustiveness and exclusivity as needed to ensure the reliability of the 
investigated object and iii) it allows the researcher to calculate the degree of agreement between 
encoders ensuring the objectivity of the coding process ([16], [17]). In spite of considering the 
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message as a whole to calculate the reliability of the coding process, the thematic unit was also used 
to codify fragments of the transcripts inside the message, considering the different phases of 
knowledge construction identified by [2] in their grid of analysis. In order to attribute the whole 
message a final coding to calculate the interrater fiability, we used the code up heuristics as 
suggested by [2] and also by [14] assigning to the whole message the highest level of knowledge 
construction detected inside the message as a unit.  

4.1 Participants 
In this discussion forum participated 26 members of the community. 7 are male and 19 are female. In 
regard to the age, 10 belong to the group between 26-30 years; 5 (20-25 years); 3 (31-35 years); 2 
(36-40 years); 2 (41-50 years); 1 (56-60 years) and did not report 03. With respect to the country, most 
of them (24) are from Portugal and the remaining 2 are from Brazil. As for the marital status, 20 are 
single, 3 are married, 1 marked the option "other" and 2 did not respond. In relation to the ICT training, 
9 reported that have basic training, 9 have average training and 3 have advanced training, while 1 has 
no training and 4 did not respond.  

4.2 Reliability of the Coding Process  
In order to ensure reliability and the principles of objectivity, reliability and systematic consistency 
described by [15] we have chosen to use the message as the unit of analysis, and for the calculation 
of the degree of agreement of judges we used the statistical indicator Cohen's Kappa (K), which is a 
measure in percentage of agreement between independent evaluators for categorical data analysis 
[18] aiming to minimize subjectivity, very common in research of interpretative nature, which is based 
on speech analysis techniques [14]. 

In the specific case of our study, the analysis process of asynchronous communication content 
recorded in the Forum of PROEDI social network was carried out by a team of two experts, the 
researcher, cognizant of the conceptual model, and an expert in the field of educational technology, 
that did not know the model yet but that was accustomed to do content analysis of written discourse. 
In order to achieve the greatest possible objectivity throughout the process, they had a meeting 
beforehand and worked on examples of the various phases and situations for assessment of cognitive 
presence in posts left by the participants in the discussion forum. So, they decided not to encode 
messages of greeting or others with little relevance to the discussion. Clarified the concept underlying 
the process of content analysis, it was randomly selected a sample of the forum transcripts 
corresponding to about 25% of all posted messages that were encoded independently by the 
researcher or by the expert. Finally, it was calculated the level of reliability that has a percentage of 
agreement of 86.7% that according to several authors [18] it corresponds to a strong level of 
agreement.  

5 RESULTS     
A total of 91 messages constituted the corpus of analysis. The length of the transcripts was very 
irregular, varying from a minimum of 25 to 717 words.  

After codifying the corpus according to the grid of analysis the stage that featured a higher percentage 
was Integration, with 35.4% (51 evidence), followed by the Resolution phase, with 32.6% (47), 
Exploration, with 17.4% (25 evidence) and Factor generator, with 14.6% (21 evidence), as can be 
seen in graph 1 below: 
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Graph 1: Categories and indicators of cognitive presence analysis  

of the forum Technology vs. Methodology (absolute values) 

As you can see in the figure presented, among the stages of construction of knowledge the most 
representative in this forum were Integration and Resolution. This can be explained taking into 
account that, in formal context, students, in theory, have a more uniform understanding level, allowing 
that, in an asynchronous discussion, to jump more quickly from the most basic levels to the most 
complex. This finding is confirmed on Integration and Resolution phases that have a greater 
percentage of evidence especially with regard to resolution. 

The biggest difference was in the absence of four of the six category indicators. One possible 
explanation is the fact that this forum has been used in formal context, where the students already 
knew each other and had the teacher as an element closer to consult, search information, narrating 
personal facts and express disagreement of ideas, and did not felt the need to post contributions, 
since they could exchange these impressions in the classroom with the teacher or even with some 
colleagues. Interestingly in this category the only present indicators were "suggestion to take into 
consideration-2.4" and "conclusions-2.6" which are indicators that assume that the group was already 
immersed in the process of discussion and begins to interact with colleagues. These indicators are 
important because allow members to prepare to the next phase, Integration, where they can reflect 
and connect relevant ideas in order to develop critical thinking and generate meaning. 

In fact, the cognitive presence is the component that enables participants of a particular community to 
create opportunities for individuals to build meaning, to interact with other existing knowledge and to 
acquire competence in analysis and critical reflection. This is because the interaction and knowledge 
sharing between the members of a discussion forum allows them to focus more attention on more 
complex thought processes than on the processes and results of individual learning [2]. Furthermore, 
it also allows us to a procedural review of some indicators such as, for example, creativity, problem-
solving, intuition and insight, which according to [2], are strong indicators of intellectual maturation on 
a network or virtual community. In our study it was evident especially in the phases of Exploration and 
Resolution. In the Exploration stage it was possible to verify that, in addition to the existence of 
component evaluated (cognitive presence), there was also the presence of Teaching. We say this 
based on some posts where it was possible to conclude that not only the e-moderator but also some 
members were decisive elements to diagnose possible misunderstandings and send comments to 
assist the community in the development of critical thinking and, consequently, in the appropriation of 
knowledge: 

The forums are not the only tool that teachers can use in the social network; there are other tools such 
as: News, video conferencing, digital courses. The social network breaks down physical barriers, 
leading to the motivation of teachers, due to the rapid sharing of information – 2.4 (AAM) 

The Digital technologies in the teaching-learning process are importante. But it is essential to take into 
account the preparation of the teacher, as well as the conditions of the schools. Teacher have be up-
to-date, in order to adapt teaching methods and attitudes. So, it is not enough to acquire a technical 
training, it is also necessary to apply new technologies to the pedagogical practices and integrate 
them in the disciplines, so as to stimulate interdisciplinarity-2.4 (ASG) 
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In the Resolution stage, it was possible to realize that the knowledge acquired there was significant as 
it provided their participants with solid arguments to support and defend an idea and, more 
importantly, if it was a useful knowledge, applicable in other contexts of their professional and 
personal trajectories, as can be seen in the following statements: 

Digital technologies are the future. They are the tools we use to solve, the best way we can, issues 
that would take, under other circumstances, a long time to solve, making the discussion process more 
practical and comfortable -4.1 (SF) 

This implies that teachers constantly question their knowledge and are themselves agents of their 
training and their pedagogical supervision.  They should feel compelled to learn throughout their lives, 
looking for continuous training which promotes the rethink on how to teach and engage processes of 
reflection on the methodologies adopted-4.2 (E.F.L. M) 

In my opinion the most important thing would be to study in depth what is in fact the pedagogical 
potential of technologies for teacher-student relationships, if this exists. Above all, we tend to often fall 
into more traditional education, even if we tend to be more criticized, although it is not always bad; 
sometimes traditional education is even quite effective.  4.2 (S.D.P. R) 

6 DISCUSSION AND CONCLUSIONS      
In a way, the analysis undertaken in this discussion forum confirmed that in this new social paradigm, 
technologies can give great contributions to the promotion of collaborative construction of knowledge, 
which is the principle advocated by authors of reference as [19], [20], [21], [22], among many others.  

On the other hand, the results obtained in the study reinforces that collaborative learning theory 
proposed by [1], which stated that through the online discourse in virtual communities, participants can 
build knowledge, thus achieving higher levels of critical thinking, synthesis and a greater 
understanding of the topics discussed there. According to the author, when members begin 
discussions have divergent thoughts and, gradually, through interaction and collaboration among 
peers, they go through paths that lead to convergent thinking, i.e. the construction of knowledge 
collaboratively. In our study knowledge construction was evidenced in the last three stages of [2] 
model, as the group after an initial discussion where different points of view were presented evolved to 
resolution where a final consensus that in the case of our study where “outputs co-authored by the 
group” [1] that showed a collective appropriation of knowledge. The study of social networks as 
informal learning spaces for the collaborative construction of knowledge is still in a very early stage of 
development. That is why the answer to the question that is launched in the title of this article in 
undoubtedly “yes”: the future of education will depend more and more on online scenarios for learning 
and so we need to know if and how knowledge construction occurs. There is still a long way to go to 
conclude that in virtual and informal environments the members of a community can really have an 
autonomous active participation without establishing a bond of dependency with the instructor or 
moderator for the management of their knowledge. Although in our study we evidenced the 
participation of some members who, along with the e-moderator, contributed to the growth of the 
group and the collaborative construction of knowledge, we consider that the level achieved was still 
very shy, not revealing the growth in the group in search of the desired autonomy so essential to a 
citizen of the Knowledge Era, in which learning is a continuous process that occurs throughout life. 
When in the title we questioned: does it really matter to study the process of knowledge construction in 
social networks? We believe that the answer is YES. Considering that our students spend most of 
their time is social networks it is our duty as educators to take advantage of these informal 
environment on the sake of the development of the main competencies of a wise 21st century citizen: 
creativity, innovation and a logic that views knowledge as a process of sharing information in social 
networks [23]. Knowledge construction is an issue of aggregation much more than memorization. 

ACKNOWLEDGEMENTS 
This work is funded by FCT – Portuguese Foundation for the Science and the Technology within the 
Doctoral Grant: SFRH/BD/60677/2009. 

2057



REFERENCES  
[1] Harasim L. (2012). Learning Theory and Online Tecnologies. New York: Routledge 

[2] Garrison D. R., Anderson, T.  & Archer, W.  (2001). Critical thinking, cognitive presence, and 
computer conferencing in distance education. In American Journal of Distance Education, Vol 
15 (1) pp. 7-23.  

[3] Lisbôa, E.S. & Coutinho, C. P. (2012a).Evaluating Teaching Presence in a Virtual Environment: 
Examining Interactions in a Forum of the PROEDI Social Network. In L. Gómez Chova, A. 
López Martínez, I. Candel Torres (orgs.) Proceedings of the International Association of 
Technology, Education and Development IATED (pp.1415-1424) INTED2012. ISBN: 978-84-
615-5563-5. Valência, Spain: International Association of Technology, Education and 
Development (IATED). 

[4] Coutinho, C.P. & Lisbôa, E.S. (2013). Social networks as spaces for informal teacher 
professional development: Challenges and opportunities. International Journal of Web Based 
Communities. Vol 9 (2), pp. 199-211. DOI: 10.1504/IJWBC.2013.053244.  

[5] Gunawardena, C., Lowe, C., & Anderson, T. (1997). Analysis of a global on-line 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), 395-429. 

[6] Pena-Shaff, J. B., & Nicholls, C. (2004). Analyzing student interactions and meaning 
construction in computer bulletin board discussions. Computers & Education, 42(243-265). 

[7] Zhu, E. (1996). Meaning knowledge construction and mentoring in a distance learning course. 
Paper presented at the National Convention of the Association for Educational Communications 
and Technology, Indianapólis.Moore, R., Lopes, J., 1999. Paper templates. In TEMPLATE’06, 
1st International Conference on Template Production. SCITEPRESS. 

[8] Harasim, L. (1990).  Online Education: Perspectives on a New Environment.  New York: 
Praeger Publishers. 

[9] Harasim, L. (2002).  What Makes Online Communities Successful?  The Role of Collaborative 
Learning in Social and Intellectual Development. In C. Vrasidas and G. Glass, (Eds.).  Distance 
Education and Distributed Learning. (pp. 181-200). Current Perspectives on Applied Information 
Technologies Series.  Greenwich, CT: Information Age Publishing 

[10] Dewey, John (1976). Experiência e educação; Tradução de Anísio Teixeira. 2ª ed São Paulo: 
Ed. Nacional . v.131. 

[11] Lisbôa, E. & Coutinho, C. P. (2012b). Instrumentos para avaliação das aprendizagens em 
fóruns de discussão online: um contributo teórico e prático. In Revista EducaOnline v. 6, n. 3, 
pp. 86-104,ISSN: 1983-2664.  

[12] Coutinho, C. P. (2013a). Research Methods in the Social Sciences (2nd. Ed.). Coimbra: 
Almedina. 

[13] McMillan, J. & Schumaker, S. (1997). Research in Education: evidence-based inquiry. 6ª Ed. 
Boston: Pearson Education, Inc.ggiono. 

[14] Coutinho, C. P. (2013b). Content analysis of asincronous communication: methodological 
stances and practical guidelines. Revista Educação, Formaçao e Tecnologias, Vol. 6 (1), (in 
press). 

[15] Rourke, L., Anderson, T., Garrison, D. R & Archer, W. (2000). Methodological Issues in the 
Content Analysis of Computer Conference Transcripts. In: International Journal of Artificial 
Intelligence in Education (2000), 11, to appear.  

[16] Ahern, T., Peck, K. & Laycock, M. (1992). The effects of teacher discourse in 
computermediated discussion. Journal of Educational Computing Research, 8(3) 291-309. 

[17] Marttunen, M. (1998). Learning of argumentation in face-to-face and e-mail environments. 
(ERIC Document Reproduction Service, ED 422 791). 

2058



[18] De Wever, B., Schellens, T., Valcke, M., & Van Keer, H. (2006). Content analysis schemes to 
analyze transcripts of online asynchronous discussion groups: a review. Computers in. 
Education, 46(1), 6-28. DOI: http://dx.doi.org/10.1016/j.compedu.2005.04.005 

[19] Dias, P. (2008). Da e-moderação à mediação colaborativa nas comunidades de aprendizagem. 
In Revista Educação, Formação & Tecnologia. Vol .1 (1), pp. 4-10. Retrieved from: 
http://eft.educom.pt.  

[20] Salmon, G. (2000). E- moderating: The key to teaching and learning online. London and New 
York: RoutledgeFalmer - Taylor & Francis Group. 

[21] Franco, A. (2008). Escola de Redes: Novas visões sobre a sociedade, o desenvolvimento, a 
internet, a política e o mundo globalizado. Curitiba: Escola-de-Redes. 

[22] Castells, M. (2003). A Galáxia da Internet: Reflexões sobre a Internet, os negócios e a 
sociedade. Rio de Janeiro: Jorge Zahar Editor. 

[23] Veen, W.& Vrakking, B. (2009). Homo zappiens: educando na era digital. Porto Alegre: Artmed 

2059




