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ABSTRACT The Community of Inquiry (CoI) model provides a well-researched theoretical 
framework to understand how learners and teachers interact and learn together in computer-supported 
collaborative learning (CSCL). Most CoI research focuses on asynchronous learning. However, with 
the arrival of easy-to-use synchronous communication tools the relevance of the CoI model needs 
verification for these new environments. Synchronous communication is (assumed to be) superior in 
establishing discourse due to the ability to express immediate feedback, intonation, body language, and 
thus the affordance to increase social presence. In a quasi-experimental design, this research analysed 
whether increased social presence led to (perceived) improved learning satisfaction and an increased 
pass rate. That is, the learning experiences of 147 students using discussion forums (2005-2007) and 256 
students using both discussion forums and web-videoconferencing (2008-2011) over seven consecutive 
summers were compared using the self-developed Students Evaluation of Online Remedial Education 
Experience questionnaire. Results indicate that students in the web-videoconference design were not 
more satisfied about their learning experiences, except for the clarity of goals and tasks. Furthermore, 
in the four years of using the web-videoconference design, a lower pass rate was found compared to 
the discussion forum-only designs in the years before. Although web-videoconferencing provides an 
experience that seems more conducive to social presence, more research is needed into how to 
effectively use synchronous communication in e-learning. 

Introduction 

Media richness theory (Daft & Lengel, 1986) makes a distinction between rich communication 
media that resemble face-to-face communication, and lean communication media, ranging from a 
collection of documents to asynchronous communication via discussion forums (also see 
Hrastinski et al, 2010). Current developments in computer-supported collaborative learning (CSCL) 
show that communication tools are becoming increasingly rich, and offer more opportunities for 
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synchronous communication resembling face-to-face situations. For instance, synchronous 
communication tools such as Skype or Adobe Connect facilitate real-time communication through 
audio, video, chat, shared whiteboard facilities, or a combination of those. Recent research in CSCL 
has proposed that synchronous communication, such as videoconferencing (for example: Skype, 
Elluminate or Adobe Connect), fosters more direct social interaction and feedback amongst 
learners and teachers than asynchronous communication (Strømsø et al, 2007; Hrastinski et al, 
2010). For example, Beers et al (2007) argue that in order for online teams to effectively share and 
construct knowledge they need to be able to understand each other. Often, a lack of shared 
context, body language or writing style leads to an interpretation of written text (e.g. a post on a 
discussion board) not intended by the writer (Bromme et al, 2005). However, the delay that often 
occurs in asynchronous communication allows for more reflection time on the task at hand and the 
learning process, which leads several researchers to advocate that a combination of asynchronous 
and synchronous communication is preferable (Haythornwaite, 2000; Johnson, 2006; Hrastinski et 
al, 2010). 

In terms of the well-researched Community of Inquiry framework (Garrison et al, 2000; 
Garrison, 2007), it can be argued that synchronous communication in online learning fosters social 
presence: ‘the ability of participants ... to project their personal characteristics into the community, 
thereby presenting themselves to the other participants as “real people”’ (Garrison et al, 2000, p. 89) 
stronger than it fosters cognitive presence (meaning construction through communication), or 
teaching presence (the facilitation of social and cognitive presence). Indeed, synchronous 
communication fosters more direct interaction and has been found to increase the sense of 
community (Dawson, 2006) and to be experienced as more social (Chou, 2002). However, some 
studies suggest that an increase in social presence does not necessarily lead to an increase in the 
quality of collaboration (Rogers & Lea, 2005; Caspi & Blau, 2008). As a result, using rich 
synchronous tools with more social presence may not automatically equate to a better learning 
experience. Therefore, this study compares learner satisfaction and pass rates on an e-learning 
course between cohorts of learners using lean asynchronous communication tools and cohorts 
using both asynchronous and rich synchronous communication tools. 

Social Presence and Communication in CSCL 

In CSCL, learners have to construct meaning and co-construct knowledge in a blended or entirely 
online setting. The Community of Inquiry framework (Garrison et al, 2000; Garrison, 2007) 
provides a theoretical model that helps to explain how learners and teachers interact and learn 
together in CSCL, by making a distinction between cognitive presence, teaching presence, and 
social presence. Cognitive presence is defined as ‘the extent to which the participants in any 
particular configuration of a community of inquiry are able to construct meaning through 
sustained communication’ (Garrison et al, 2000, p. 89). In other words, the extent to which learners 
use and apply elements of critical inquiry to construct meaning in discussions is the key feature of 
cognitive presence. The second component is teaching presence, whereby Anderson et al (2001) 
distinguish three key roles teachers play that impact upon teaching presence in CSCL 
environments, namely instructional design and organisation, facilitating discourse, and direct 
instruction. The third component of the CoI framework and the key focus of this study, social 
presence, addresses the need to create and establish a social learning space for learners to critically 
engage with discourse in CSCL settings (Van den Bossche et al, 2006; Giesbers et al, 2009; Rusman 
et al, 2009), because by projecting one’s own identity to a group (the definition of social presence), 
the perception of the identity of others and of a group identity also become important aspects in 
CSCL (Caspi & Blau, 2008). 

In the traditional approach of social presence, the medium of communication influences the 
perception of social presence (Short et al, 1976). For example, based on richness, listening to a 
podcast would probably be perceived by students to be of a lower social presence as engaging in a 
discussion forum, or even a synchronous web-videoconference. Garrison et al (2000) have extended 
the traditional definition of social presence from the focus of the medium and the potential to 
communicate to the actual communication observed by focusing on the way learners can present 
themselves to the group. For example, asynchronous discussion forums have a perceived low 
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degree of social presence as only text can be transmitted and there is a delay in response (Tu & 
McIsaac, 2002). Using web-videoconferencing, whereby participants can not only chat but also 
provide direct feedback based on the audio-visual information shared by other participants, has a 
medium to high degree of social presence (Wegge et al, 2007; Giesbers et al, 2009). 

It has been argued that when using asynchronous communication such as discussion forums, 
learners have to cross a substantial threshold before they start making contributions (Garrison, 
2007; Rienties et al, 2009; Rienties et al, 2012a). This may, for example, be due to the fact that 
learners often find it difficult to integrate various points of argumentation in order to provide 
resolutions to a learning task (Rogers & Lea, 2005; Caspi & Blau, 2008). By affording higher social 
presence, enhancing the sense of community (Dawson, 2006) and increasing the information flow 
(Carr et al, 2004), theories of communication suggest that synchronous media in general may 
remedy these issues and foster higher learner engagement. Still, asynchronous communication 
does allow for more time to reflect and thus for more refined contributions to the discourse at hand 
(Davidson-Shivers et al, 2001; Hrastinski et al, 2010). A combination of synchronous and 
asynchronous communication in CSCL in line with their affordances has been suggested to be 
beneficial to the sense of community, to enhance the learning process, and as a result to enhance 
learners’ satisfaction (Johnson, 2006; Hrastinski et al, 2010). 

It has been argued that, alongside social presence, several other factors may have an influence 
on the quality of group collaboration. For example, Rogers and Lea (2005) suggest that the 
development of a shared group identity is an important factor, which, when achieved, may help 
even the leanest form of communication to be a successful tool of collaborative learning. 
Moreover, Rogers and Lea (2005) argue that visual cues of others might even distract a learner’s 
attention. As a result, using rich synchronous tools affording more social presence does not 
automatically equate to a better learning experience. For example, in an explorative study 
comparing perceived learning satisfaction of an online distance course in economics amongst 82 
participants using discussion forums versus 69 participants using web-videoconferencing, Giesbers 
et al (2009) found that participants using web-videoconferencing reported lower satisfaction about 
their learning than participants using discussion forums only, except for their perception of 
instructional support. In fact, participants in the web-videoconference condition were less satisfied 
about the course design. 

Because the population of web-videoconference users in the initial study were participating 
the first summer that web-videoconference was used, minor technical issues and an additional 
learning curve for students and teachers to use synchronous communication tools may have 
troubled its results. Therefore, in this article, we aim to build on the initial findings by extending 
the population with groups of students who participated by using web-videoconferencing in 
follow-up implementations of the same course. By including students who, we assume (for 
example because of the widespread use of tools like Skype) have been more familiar with 
synchronous communication tools, and who have been tutored by teachers with more web-
videoconference experience, we expect to find that enhanced social presence will lead to improved 
(perceived) learning and pass rates. 

Research Questions 

Based on previous research where synchronous communication has been shown to enhance the 
sense of community and thereby student satisfaction (McInnerney & Roberts, 2004; Dawson, 
2006), we expect learners using solely (asynchronous) discussion forums to be less satisfied about 
their (perceived) learning than learners using (synchronous) web-videoconferences in addition to 
discussion forums (H1, where H stands for hypothesis). 

Similar to face-to-face settings, where the complexity of group dynamics has been widely 
acknowledged (Järvelä et al, 2008; Rienties et al, 2009; Rusman et al, 2009; Decuyper et al, 2010), 
group dynamics in online settings are constituted by social interaction processes, as well as 
combinations of – and interactions between – different personal characteristics within a group 
(Järvelä et al, 2008; Rusman et al, 2009; Järvelä et al, 2010). However, several researchers have 
found that online teams need to spend more time and effort to develop an effective group 
collaboration process (Giesbers et al, 2009; Hrastinski et al, 2010). Because of the decrease in delay 
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compared to asynchronous communication, synchronous communication allows for more direct 
and straightforward interpersonal interaction (Hrastinski et al, 2010), and because it has been 
shown to enhance the sense of community (McInnerney & Roberts, 2004; Dawson, 2006), we 
expect the development of group strategies to be supported more strongly by synchronous 
communication. We therefore hypothesise that learners using only discussion forums will be less 
satisfied about the group collaboration than learners using web-videoconferences in addition to 
discussion forums (H2). 

In line with the CoI framework, we expect that teachers will find it easier to establish 
‘netiquette’, and facilitate discourse and direct instruction in a synchronous learning environment 
(Anderson et al, 2001; Rienties et al, 2012a). That is, the direct nature of synchronous 
communication allows teachers and learners to provide feedback about each other’s needs and 
concerns more quickly, which may lead to less miscommunication. Thus, we expect learners using 
only asynchronous discussion forums to be less satisfied about the teacher presence than learners 
using web-videoconferences in addition to discussion forums (H3). 

Related to the previous hypothesis, in the CoI framework it is argued that it is important that 
the instructional design of an online course, and in particular its goals and tasks, are clear and well-
understood by the learners (Chen & Jang, 2010). Given that synchronous communication allows 
for more direct feedback between teachers and learners, teachers can gauge whether learners have 
internalised the goals and tasks of a course and adjust their teaching accordingly. Therefore, we 
expect learners using only discussion forums to be less satisfied about the clarity of goals and tasks 
than learners using web-videoconference in addition to discussion forums (H4). 

The affordance of offering more direct feedback by using web-videoconferencing may help to 
limit the delay in monitoring activities and may positively affect three elements that have been 
found to be pivotal in a learners’ ability to steer or self-determine their own learning process (Deci 
& Ryan, 2002; Chen & Jang, 2010), namely the sense of competency (e.g. by providing timely 
content related feedback by both learners and tutors), sense of relatedness (e.g. by making contact 
moments and feedback more direct and personal), and sense of autonomy (i.e. by providing timely 
process-related feedback). We therefore expect that learners using only discussion forums will be 
less satisfied about the opportunity to self-determine their learning compared to learners using 
web-videoconferences in addition to discussion forums (H5). 

Research has shown that appropriate assessment and feedback methods are crucial for 
learning, whether in face-to-face or online contexts (Rienties et al, 2006). Assuming that 
synchronous communication supports the direct clarification of goals and tasks and enhances social 
presence and teacher presence, we expect that learners using web-videoconferencing will be able to 
critically engage with the various tasks, receive appropriate feedback and as a result also perceive 
the assessment methods as more appropriate. Thus, we hypothesise that learners solely using 
discussion forums are less satisfied about the appropriate assessment methods than learners using 
web-videoconference in addition to discussion forums (H6). 

Finally, in line with the findings of Johnson (2006), who suggests a combination of 
synchronous and asynchronous communication in online learning fosters both higher levels of 
student satisfaction as well as performance in a course, we expect that successful completion rates 
of the online module will be lower for learners using discussion forums alone compared with 
learners using web-videoconferencing in addition to discussion forums (H7). 

Method 

Setting 

This study took place in the context of an online summer course in economics for prospective 
bachelor students of an international business degree programme at an Institute for Higher 
Education in the Netherlands. This summer course is part of a wider summer course programme 
that has been offered since 2004 to over a thousand participants and has been integrated in the 
admission and application process of the respective business school (Rienties et al, 2006). The 
primary aim of this course was to bridge potential gaps in economics knowledge prior to study on a 
degree programme (Rienties et al, 2008; Tempelaar et al, 2012). The online course was delivered 
over a period of six weeks during which learners were assumed to work for 10-15 hours per week. 
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Participants never met face-to-face before or during the course and therefore had to learn 
economics using the CSCL environment exclusively. The CSCL environment included all course 
background information, literature, and communication tools. 

Research shows that participants who successfully completed the summer course were more 
likely to complete the business school’s first year curriculum (Rienties et al, 2008; Tempelaar et al, 
2012). 

 
Tasks and discussion themes. The course design was based on principles of problem-based learning 
(PBL), (Loyens et al, 2011) by letting groups of students collaboratively solve six realistic problems. 
These problems were constructed to simulate real-world settings but in a semi-structured manner, 
using a simple-to-complex sequence (Segers et al, 2003; Loyens et al, 2011), whereby the learners 
themselves could decide their learning actions and future directions. The learning process within 
PBL is commonly scaffolded according to the so-called ‘seven-jump method’ (Schmidt, 1983; Segers 
et al, 2003). That is, the problems serve as the context for new learning, whereby the learners’ co-
construction of knowledge and problem-solving skills are guided by requiring learners to: (1) 
identify difficult terms; (2) identify the main problem and brainstorm to formulate learning goals; 
(3) start to solve the learning goals by referring to personal experience, course literature and/or 
additional literature; (4) elaborate on the findings in the previous step; (5) reach agreement on the 
answers through discussion; (6) check if all learning goals are answered; (7) summarise the main 
points of the entire discussion. 

Learners participated in a collaborative learning environment using seven discussion forums. 
There was one café-forum where learners could get to know each other and share non-task related 
information. The remaining six forums were task-related, each dedicated to one task. The first two 
tasks were introductory and addressed basic terminology of economics to help students get a feel 
for the domain. For example, the first task focused on an international student from North Korea 
coming to the institute and realising that the way markets function in western Europe are different, 
while the second task focused on explaining a graph of longitudinal Gross Domestic Product 
growth differences between Europe and the USA. The following four tasks addressed current 
realistic problems within micro-economics (tasks 3-4) and macro-economics (tasks 5-6) which 
became increasingly complex. The CSCL environment, tasks, course materials, and assessments 
were identical in all three settings (see below), although the themes of the tasks were updated to 
reflect the then current debates in economics. 

Three Cohorts of Learners 

The population in this study was drawn from learners in the same course but in three different 
settings. The three design settings that form the context of this study all originated from the 
principles of online PBL (ePBL) designed with the first implementation of the economics summer 
course in 2005. That is, the course design was based on the principles of problem-based learning 
(PBL); (for a recent review of PBL see Loyens et al, 2011), but in an online setting. Within PBL, the 
context for new learning is formed by real-world or authentic problems, using a simple-to-complex 
sequence (Segers et al, 2003; Schmidt et al, 2009). Six problems formed the basis of the course 
which are collaboratively solved by groups of students, whereby the learners themselves can decide 
their learning actions and future directions. 

 
ePBL design using discussion forums (2005-6). This is the initial design of the course where participants 
discussed task-related and non-task related subjects using the seven discussion forums. An eighth 
discussion forum entitled ‘How does PBL work?’ provided an example of a typical discussion 
process in the form of a replication that was made by tutors. 

The discussions were structured using separate threads for each difficult term, learning goal, 
and summary, which also promoted the easy retrieval of information. When writing a post, 
students could indicate if the post was the start of a new discussion, if it was a question, or an 
answer. The system allowed the learners to give a ‘thumbs up’ for a post or indicate they disagreed 
with its content. When viewing a forum, the aforementioned indicators were depicted as icons 
behind each post as was the number of ´thumbs up´. 
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In comparison to a typical application of PBL in face-to-face classroom settings, in ePBL the 
phases of the traditional seven-jump method (see the ‘task and discussion themes’ section) might be 
less obvious as learners interacted with the materials and communicated with peers at various 
times during a week. In other words, in ePBL learners had a large degree of autonomy in the way 
they contributed (how, what and when, for example). (see Rienties et al [2012b] for a more 
elaborate description of the ePBL design). 

 
Optima design using discussion forums and additional scaffolding (2007). The second implementation of 
the course was a redesign of the first, offering more explicit scaffolding of the various learning 
process phases, as well as a more explicit articulation and reflection of activities within the various 
PBL jumps aimed at supporting higher levels of knowledge construction (see Rienties et al [2012b] 
for an elaborate description of the Optima model). For example, specific scaffolds were given by 
providing a simple schematic overview (Optima card) that showed which part of the discussion and 
learning process was represented by each of the seven jumps. The process of going through the 
seven jumps was further scaffolded by additional rules. For example, learners could only proceed to 
answering a particular learning goal (the third jump) when at least three learners (25% of group 
members) gave a ‘thumbs up’ to agree with the formulation and relevance of that learning goal. 

 
Web-videoconference (VC) design using web-videoconference and discussion forums (2008-11). In the third 
design, participants used a discussion forum and some of the scaffolds (such as the Optima card) 
that were offered in the previous design. The restrictive rules requiring students to follow through 
the seven-jump process, however, had been abandoned because these were found to have a 
negative impact on student engagement (Rienties et al, 2012a). In addition, four web-based web-
videoconferences were organised, separately for each group. The first web-videoconference started 
with a personal introduction by all participants, followed by an explanation of the content and 
procedures of the course. Afterward, a pre-discussion of the introductory tasks took place. In the 
second meeting the introductory tasks were post-discussed, and the next tasks were pre-discussed, 
etc. 

During the web-videoconferences, participants could decide which (combination) of the 
available tools (chat, audio, camera) they would use. No special hardware was needed to hear and 
see the audio and video from others and to participate in chat, though a headset and/or webcam 
were needed to share their own audio and/or image. Most recent findings show that the 
participants in the videoconferences primarily used all tools of audio, video and chat together to 
communicate with each other (Giesbers et al, 2013). The time between the web-videoconferences 
was dedicated to self-study. For each task, if learners came up with new learning goals during self-
study, they could post and discuss this in the designated discussion forum. 

Participants 

Participants were selected for the course based on their scores on an entry assessment in economics 
(see Rienties et al [2006] for more detail), where students also had to indicate a number of 
demographics such as gender, age, ICT skills and previous e-learning experience. Table I 
summarises the main characteristics for each design setting. 

In total, the 34 teams had an average of 12.29 members (SD = 3.47, range = 6-23). The 
average age was 19.33 years (SD = 1.26) and 45% of the learners were female. The difference in 
team member range for the VC design was down to two groups: one being smaller after a number 
of learners dropped out at the beginning of the course, and one being larger after (by exception) a 
number of learners was added to the final group in 2011.There were no significant differences in 
gender, age, ICT skills and previous e-learning experience within and between the design settings. 

Instruments 

Evaluation questionnaire. The Students’ Evaluation of Online Remedial Educational Experience 
(SEOREE) of the economics summer course was used to measure the learning experience of the 
students (Rienties et al, 2006). This measure has been used in a variety of online courses for 
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prospective Bachelor’s and Master’s students in the Netherlands. The original questionnaire 
developed in 2005 consisted of 34 questions on a five-point Likert scale ranging from 1 (totally 
disagree) to 5 (totally agree). 
 

 Design setting
 ePBL Optima Videoconference
Year 2005-6 2007 2008-11
Students (n) 82 61 274
Teams (n) 6 5 23
Members (M) 13.66 12.20 12.45
Member range 11-17 10-17 6-23
Age (M) 19 19 20
Female (%) 45 45 45
Mode ICT skills Intermediate Intermediate Intermediate
Previous e-learning experience (n) 3 3 14

 
Table I. Descriptives per design setting. 
 
In the initial design of the questionnaire, based upon a literature review and initial pilot of remedial 
education in 2004, seven key concepts of online learning in a collaborative remedial setting were 
identified (Rienties et al, 2009; Rienties et al, 2012a): appropriateness of assessment; flexibility of 
course design; relevance of course materials; clarity of goals and tasks; the power of group 
collaboration; support and instruction by the teacher; and finally, learning satisfaction. For each of 
these concepts at least two items were constructed. Furthermore, the number of hours spent on 
the course were measured and a textbox for open comments was included. For both the ePBL 
cohort and the Optima cohort, the same questionnaire has been implemented. For the VC cohort, 
two items about the entry-test were removed (e.g. ‘The entry test on the Maastricht University 
website was a good test to show me what I did know and what I did not know’) as most 
participants reacted similarly to this question. The response rates for the ePBL, Optima and VC 
cohorts were 83%, 77%, and 56%, respectively, leading to a high average response rate of 64% (for 
social sciences and educational science in particular). 

In order to verify the construct validity of the instrument, we first performed an exploratory 
factor analysis (principal component analysis) with direct oblimin rotation. The Kaiser-Meyer-Olkin 
(KMO) measure of sampling adequacy was .869, indicating a stable factor solution, and a significant 
result on Bartlett’s test of sphericity, χ2 (465) = 2933.46, p < .001, indicated that the variables in the 
model correlated well with each other. Based upon screeplots and separate factor analyses with 3-7 
factors, the best fit both in terms of statistical and theoretical relevance was for a six-factor model, 
explaining a total of 53% of variance. 

As illustrated in Table II, the first eight items all loaded on the first factor, which we label 
‘Learning experience’. For the second factor, which we label ‘Group collaboration’, five out of six 
items tapping the study support scale loaded on the second factor, while the item ‘I participated 
actively in the online group discussions’ also loaded on the sixth factor. However, conceptually this 
item fits better with ‘Group collaboration’. As was reported by Rienties et al (2009; 2012b), 
participants in the ePBL design and Optima design differed significantly in the amount of discourse 
contribution in terms of messages posted, therefore potentially causing a relatively lower loading of 
this respective item on ‘Group collaboration’. Although conceptually CoI researchers might 
consider relating the six ‘Group collaboration’ items to both cognitive presence and social presence, 
we opted for keeping the term ‘Group collaboration’, as the items address more of the learning 
processes in groups. The third factor can be labelled as ‘Teacher presence’, as the six items loading 
on this all referred to the role of the summer course team (e.g. ‘The online summer course team 
helped us to apply what we had learned on other situations than those mentioned in the 
assignments/tasks’). We labelled the fourth factor, which consisted of two items, as ‘Goals and 
tasks’. Given the focus on independent learning in the fifth component, and given that our own 
(Giesbers et al, 2013) and other (Chen & Jang, 2010) research showed that self-determination is a 
key characteristic of effective online learners, we labelled the fifth factor as ‘Self-determined 
learning’. Finally, the last factor, on which three items loaded, was labelled as ‘Assessment’. 
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Item Oblimin rotated factor loadings
 1 2 3 4 5 6
The contents of the summer course were inspiring 0.70    
The assignments/tasks stimulated me to study 0.63    
I am satisfied with what I learned in terms of knowledge, skills and insight 0.58    
The digital material motivated me to keep up with the subject matter 0.57    
This summer course offered me a lot 0.55    
I think that by attending this summer course I will get better results in my 
future study in Maastricht

0.53      

Give an overall grade for the quality of the Summer course (1 = very bad - 
10 = very good) 

0.44      

I gained enough knowledge and skills in economics to start with my study in 
Maastricht 

0.41      

Collaborating with others facilitated my understanding of the subject matter 0.83    
It was fun to collaborate with others in this summer course 0.80    
The assignments/tasks stimulated me to collaborate with the other group 0.68    
I think I learned more in this summer course through collaboration with 
others than I would have learned if I had to work individually

 0.67     

The group in which I participated functioned well 0.56    
I participated actively in the online group discussions 0.40    0.45
The online summer course team stimulated participation of all group 
members in the online group discussions 

  0.68    

The online summer course team was enthusiastic in coaching our group 0.63   
The online summer course team helped us to apply what we had learned to 
other situations than those mentioned in the assignments/tasks

  0.56    

I was given the support that I needed 0.54   
The summer course was well organized 0.47   
Give an overall grade for the functioning of the summer course team (1 = 
very bad - 10 = very good)

  0.46    

It was clear to me what was expected of me this summer course  0.78  
The goals of the summer course were clear to me  0.76  
It is good that I could attend this summer course independently (without 
interference from others)

    0.71  

I think I was motivated to finish this summer course because I could work at 
my own pace 

    0.61  

Learning with an E-book is not different from learning from a hard-copy 
book 

    0.46  

The weekly tests (intermediate tests) in this summer course gave me a good 
picture of what I still had to study 

     0.73

The instructions for making the final test were clear    0.59
The internet application used for the tests was easy to work with    0.55
    
Eigen Value  8.18 2.42 1.75 1.48 1.35 1.23
Explained Variance 26% 8% 5% 5% 4% 4%

 
Table II. Factor loadings of the SEOREE questionnaire. 
 
Next, a reliability analysis of the factor analysis solutions was conducted. Cronbach alpha values 
were .83 for the ‘Learning experience’ scale (factor 1); .80 for the ‘Group collaboration’ scale (factor 
2); .73 for the ‘Teacher presence’ scale (factor 3); .72 for the ‘Goals and tasks’ scale (factor 4); .45 for 
the ‘Self-determined learning’ scale (factor 5), and finally .63 for the ‘Assessment’ scale (factor 6), 
indicating appropriate reliability, except for ‘Self-determined learning’. The item ‘Learning with an 
E-book is not different from learning from a hard-copy book’ loaded highest on this scale, but with 
a relatively low factor loading (.46). Conceptually, it doesn’t quite fit this scale nor any of the other 
scales and it was therefore removed, which improved the alpha score for ‘Self-determined learning’ 
to .61. 
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Results 

Descriptive Statistics 

Figure 1 shows the average scores on the six subscales for the seven years of implementation of the 
online economics summer course. First of all, most participants in all three design settings indicated 
to be satisfied with the overall learning experience. That is, taking a cut-off value of 3.5 as 
representing a good learning experience, 86% of the participants were positive about the teacher 
presence, 79% had a positive learning experience, 74% were positive about the difficulty of the 
assessment, 71% were positive about the clarity of goals and tasks, 61% were positive about the 
opportunity to self-determine their learning, and finally 48% of the participants were positive about 
group collaboration. These results in general give the impression that most participants were 
overall satisfied with the course, although only half of the participants were satisfied with the 
functioning of their group. With the exception of the scores on group collaboration in the Optima 
design, and both the 2008 and 2010 implementations of the VC design, all average values are above 
3.5 in Figure 1. 
 

 
Figure 1. Average SEOREE scores across the seven years of summer course implementation. 
 
In order to be able to aggregate the SEOREE scores for each design condition, we first verified 
whether the scores within each design condition were similar. With respect to the ePBL design 
setting, an independent sample t-test showed a significant difference for the self-determination scale 
only, t(66) = -2.324, p < .05, which was higher for participants in 2006 (M = 4.15, SD = .58) 
compared to 2005 (M = 3.76, SD = .76). All other scores on the five factors were similar in both 
years. With respect to the four years of the VC design setting, no significant differences were found 
using ANOVA at a 5% confidence level. At a more liberal confidence interval of 10%, group 
collaboration, F(3, 152) = 2.26, p < .10, and goals and tasks, F(3, 152) = 2.28, p < .10, showed a 
marginally significant difference across the four years of VC implementation. This seemed to be 
primarily due to a relatively lower score in 2010, which was confirmed by post-hoc tests showing a 
significant difference between VC design 2009 and 2010 for group collaboration and between VC 
design 2010 and 2008 and VC design 2010 and 2009 for goals and tasks. Overall, we think that for 
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both the ePBL and the VC condition there are no overwhelming arguments not to aggregate the 
data for their respective cohort. 

Comparison of ePBL Design vs. VC Design 

In Table III the scores of the SEOREE across the three designs are illustrated. 
 

 Design  
 ePBL Optima VC  
 M SD M SD M SD F value 

Learning Experience 3.88 0.49 3.81 0.56 3.84 0.53 0.28 
Group Collaboration 3.58 0.66 3.22 0.64 3.54 0.64 5.29** 
Teacher Presence 3.94 0.43 4.01 0.49 4.04 0.49 1.18 
Goals & Tasks 3.89 0.71 3.82 0.79 4.04 0.61 2.46†

Self-determination 3.96 0.70 3.84 0.79 3.82 0.79 0.72 
Assessment 3.98 0.59 4.02 0.57 3.85 0.67 1.70 

 

ANOVA F-test for participants in the ePBL (n = 68), Optima (n = 47), and VC condition (n = 152). 
**Coefficient is significant at the .01 level (2-tailed); †coefficient is significant at .10 level (2-tailed). 
 

Table III. Comparison of SEOREE scores between ePBL design, Optima design and VC design. 
 
An ANOVA showed no significant differences across the three designs, with the exception of the 
group collaboration scale, F(2, 267) = 5.28, p < .05, of which post-hoc tests showed it was 
significantly lower in the Optima condition. Given that the number of participants in the VC design 
was substantially higher than the other two conditions, we checked whether it was possible to 
aggregate the data of the ePBL design with the data of the Optima design as in both designs only 
discussion forums were used. Except for lower group collaboration scores for the Optima design (n 
= 47, M = 3.23, SD = .64) compared to ePBL design (n = 68, M = 3.58, SD = .66), t (113) = 2.92, p < 
.05, an independent sample t-test showed no differences in the SEOREE scores between both 
designs. Therefore, we merged the two discussion forum scores together in order to create two 
cohorts (i.e. of discussion forums only and of videoconferencing combined with discussion forums) 
that were more comparable in size. Independent sample t-test results are shown in Table IV. 
 

 Design  
 Forums VC  
  M SD M SD t value

Learning Experience 3.85 0.52 3.84 0.53 0.27 
Group Collaboration 3.43 0.67 3.54 0.64 -1.38 
Teacher Presence 3.97 0.46 4.04 0.49 -1.26 
Goals & Tasks 3.86 0.74 4.04 0.61 -2.15*
Self-determination 3.91 0.74 3.82 0.79 0.90 
Assessment 3.99 0.58 3.85 0.67 1.80† 

 

Independent sample t-test of participants in discussion forum design (n = 115) and VC design (n = 152). 
*Coefficient is significant at the .01 level (2-tailed); †Coefficient is significant at .10 level (2-tailed). 
 

Table IV. Comparison of SEOREE scores between discussion forums design and VC design. 
 
In contrast to our expectations, we did not find any significant difference in SEOREE scores 
between the designs using discussion forums and the VC design on learning experience, group 
collaboration, teacher presence, and self-determination. A notable exception is that participants in 
discussion forums were less positive about the clarity of goals and tasks of the module, t(266) = -
2.15, p < .05, thereby providing support for our fourth hypothesis (learners using discussion forums 
only are expected to be less satisfied about the clarity of goals and tasks than learners using web-
videoconference in addition). In other words, participants using tools with a low social presence, 
that is, discussion forums, indicated to be equally satisfied about their learning experience as 
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participants who used web-videoconferencing. Thereby, we did not find confirmation for our first, 
second, third, fifth, and sixth hypotheses. 

Student Pass Rate 

Finally, the pass rate of students participating in the discussion forums design was 55%, while the 
pass rate of students participating in the VC design was 41%, which was significantly lower, χ2(1) = 
6.86, p < .05. Thus, as this result is opposite to our expectations, we have to reject our seventh 
hypothesis (successful completion rates of the online module are expected to be lower for learners 
using discussion forums only compared to learners using web-videoconferencing in addition). 
Participants who failed the summer course reported significantly lower on all the six factors of 
SEOREE (all p < .05), irrespective of whether they participated in the discussion forums or VC 
design (not illustrated). A follow-up independent sample t-test of students who failed the course 
showed that students in the discussion forums condition scored almost identical as students in the 
VC condition, although students in the discussion forum condition scored marginally lower on the 
group collaboration scale, t(92) = -1.74, p < .10. Similarly, students who passed the course in the 
discussion forums design had similar SEOREE scores to students in the VC design, except for 
higher scores on the self-determined learning scale, t(172) = 2.06, p < .05, and marginally higher 
scores on the assessment scale, t(172) = 1.68, p < .10. 

Discussion 

In this quasi-experimental study of 418 students across seven years of implementation of an online 
distance programme in economics, we found that using technologies that some research associates 
with a higher level of social presence in a Community of Inquiry was not consistent with more 
favourable student reports on their learning experience, and did not lead to improved student 
performance (i.e. pass rates). This finding is in contrast to our initial expectations and 
argumentations that enhancing the abilities of learners to project their personal characteristics in an 
online community would lead to more engagement and interaction, which in turn was expected to 
positively influence learning.[1] In all four summers where web-videoconferencing was 
implemented, the pass rates were significantly lower than the initial (ePBL) discussion forum 
condition, thereby strengthening our findings that fewer students were able to complete (and thus 
pass) the course when collaborating with web-videoconferencing tools in addition to asynchronous 
discussion forums. 

These two findings are surprising, as many researchers in CSCL would argue that the 
affordances of synchronous tools to establish social presence would lead to an improved and more 
authentic learning experience (Rummel & Spada, 2005; Strømsø et al, 2007; Hrastinski et al, 2010). 
One possible explanation for the similar learning experiences and lower learning outcomes in the 
VC design may be that the degree to which students actually used ICT tools was (in part) 
determined by the interaction amongst participants. For example, the fact that most people in a 
group choose to use a webcam and audio may have influenced others to do the same. As argued by 
Rogers and Lea (2005), even in settings using only asynchronous communication tools affording 
low social presence, when learners are able to develop a shared group identity, they can establish 
and build a powerful learning experience. The similarity between the ePBL design and the VC 
design on the group collaboration scale suggests that a shared group identity was not facilitated by 
offering web-videoconferences. 

A second explanation may be that the success of using a technology is strongly related to the 
learners’ acceptance of technology. For example, in the Technology Acceptance Model (Davis, 
1989) the use of a tool is directly preceded by the intention to perform this behaviour. In turn, the 
ease of use and the perceived usefulness of a tool determines the intention to use technology. Most 
likely, the majority of the 418 students were familiar with discussion forums and other 
asynchronous online communication means, for example using the Facebook ‘wall’. However, 
most students indicated during the intake survey to have limited e-learning experience, and to 
perceive themselves as having intermediate ICT skills. Perhaps the perceived ease of using audio-
visual technology (i.e. a headset and/or webcam) and the perceived usefulness of meeting fellow-
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participants in the web-videoconferences might have discouraged some participants who were less 
confident about their technological expertise, their ability to engage actively to synchronous 
cognitive discourse or the purpose of the web-videoconferences in general. Preliminary findings of 
the usage of specific web-videoconferencing tools (chat, audio, video) during the first two years of 
the VC design point in this direction, as a sharp drop in participation was found after the first web-
videoconference (Giesbers et al, 2013), in particular for students who were not using the full range 
of available tools. Offering an extra amount of rich communication tools may have drawn students’ 
attention away from the content and toward the workings of the technology. However, 
experiences from the tutors show technical distraction was minimal and technology related 
comments from students in the discussion forums showed the same. 

A third factor that may have had an influence is brought forward by the work of Wegge 
(2006), who found that seeing one’s own image in videoconferencing relates to individual 
emotional dispositions and can decrease performance. As there is no quantitative nor qualitative 
data available on this issue, we can only speculate that such a mechanism has had an influence on 
the participation and pass rate in our setting. Yet it remains an interesting angle that should be 
addressed in future research on the use of web-videoconferencing. 

A fourth possible explanation may be related to the degree to which a learning environment 
provides an appropriate balance between autonomy and structure (Rienties et al, 2009). Students in 
the VC design who successfully passed the module were less satisfied about their ability to self-
determine their own learning. That is, a strong advantage of discussion forums is that learners can 
interact at a time and place of their convenience (Järvelä et al, 2008; Rienties et al, 2009; Chen & 
Jang, 2010), while participants in the VC design were expected to be present online at a particular 
time for four occasions. Although this time was determined and agreed upon by all participants in 
the group (rather than by a teacher setting a time), participants who were unable to join the next 
web-videoconference may have felt less involved in the learning process. 

Limitations 

The results of this study are based on a seven year consecutive implementation of an online 
summer course in economics, using quasi-experimental research methods. A limitation of this 
study is that we did not measure the interactions between individual and mutual conceptions, 
emotions and shared regulation among participants (Giesbers et al, 2013), or explore how the 
actual learning processes and contributions to cognitive presence and social presence in the various 
discussion forums and web-videoconferences developed over time. However, a particular merit of 
this research is that we were able to consecutively implement the three designs over a total of 
seven years. As our findings were consistently replicated in all designs across the years of 
implementation, and we did not find any differences amongst participants in the three designs in 
terms of demographic characteristics, ICT and e-learning experience, we feel that there is a clear 
indication that in our context increasing social presence in the form of web-videoconference does 
not automatically lead to more satisfied students. 

Future Research 

Future research should investigate how web-videoconferencing can be better integrated into the 
design of distance education in general and online forms of PBL in particular. At the same time, we 
recommend researchers to analyse how learners mutually influence each other in synchronous 
collaborative e-learning. More specifically, the influence of using synchronous and asynchronous 
communication on team identity should be taken into account as well as how individual 
characteristics such as the type of motivation and the degree of self-determination and technology-
acceptance of a learner influences the behaviour of other learners. 

Note 

[1] The significantly lower pass rate in the VC design, which was 14 percentage points lower than in the 
discussion forum condition, is further evidence that not all learners were able to effectively learn in a 
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setting that (in theory) affords the development of social presence, which in turn is thought to lead to 
improved student performance. 
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