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Abstract
Blogs as digital collaboration tools are promising resources in higher education to impart
knowledge, enhance collaboration and social interaction among students and thus, to
increase their success. Despite the widespread use of blogs, little is known about blogs’
impact on students’ social networks and its effect on learning success. Therefore, based
on a social network perspective, we empirically assess the change in the social network
of 51 blog users. We are among the first to investigate the influence of the social network’s
characteristics on students' subjectively perceived performance and access to knowledge
within a blog-learning environment. We find evidence that blogs significantly increase
the students' social networks, but are primarily a medium for reinforcing what the
student has learned rather than influencing performance related outcomes. Our results
yield important practical and theoretical recommendations on how blogs can be used to
enhance students’ social networks and in turn increase their success.
Keywords: Social Network Approach, Blended Learning, Blogs, Students’ Success

Introduction
New learning technologies become increasingly important in the business as well as the educational context
as they promise to foster communication, collaboration, and knowledge exchange between learners
(Cairncross and Mannion 2001; Hsu 2007; López-Pérez et al. 2011). As scholars as well as practitioners
continuously strive for learner-centered learning, enhanced collaboration, and social inclusion among
learners, the use of blended learning tools is a prevalent approach to enrich traditional learning settings
(López-Pérez et al. 2011). By combining teacher-centered face-to-face learning with online technologies,
blended learning tools have the potential to test novel learning strategies and thus, to improve learning
processes as well as performance outcomes (Garrison and Kanuka 2004; Poon 2013). Within the blended
learning environment, blogs are a particularly promising tool to enhance students’ success.
Blogs are digitally collaborative tools which allow students to write, read, and collect information as well as
to share it with lecturers or peers (Lee and Bonk 2016). As blogs are cost effective, easy to create, and require
little technical skills, they are of particular relevance for educational purposes across all industries (Yang
2009; Yang and Chang 2012). Blogs as supplements to traditional learning approaches promise to enhance
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students’ intellectual exchange (Williams and Jacobs 2004; Zeng and Harris 2005), critical and reflective
thinking skills (Ellison and Wu 2008; Hsu 2007), and engagement (Lee and Bonk 2016). Moreover, as blogs
combine features of social interaction and knowledge exchange, they promise to enhance students’ social
networks and thus, to foster supportive collaboration among users (Blau 2009; Lee and Bonk 2016).
Therefore, blog usage has the potential to improve the students’ overall learning experience as well as their
performance outcomes (Du and Wagner 2005; Halic et al. 2010; Miyazoe and Anderson 2010; Sim and
Hew 2010).
Following a social network perspective, blog usage promises to enhance the building of peer relationships
and interconnected networks by facilitating communication, interaction and knowledge exchange among
users (Chhabra and Sharma 2013; Du and Wagner 2005; Lee and Bonk 2016). The social network
perspective assumes that individuals are interconnected with other individuals and thus, embedded within
a network of relationships (Borgatti et al. 2018; Borgatti and Foster 2003; Kenis and Oerlemans 2007).
Therefore, the social network perspective sheds light on the relationships and interactions among
participants of a social system (Borgatti and Foster 2003; Freeman 2004). As a social network acts as a
collective source of information and knowledge, a dense and interconnected network is favorable for
different outcomes such as innovation (e.g. Abrahamson et al. 2016; Tsai 2001) and creativity (e.g. PerrySmith and Shalley 2003; Zhou et al. 2009). Moreover, the sharing of information and knowledge through
social networks promotes collaborative learning among participants (Cho et al. 2007; Haythornthwaite
2002; Yang and Chen 2008) which is associated with enhanced learning outcomes (Du and Wagner 2005;
Leidner and Jarvenpaa 1995).
Based on the idea of constructivism, blog usage promotes active knowledge creation as well as collaborative
learning and thus, contributes to a shift from instruction-focused learning to student-centered learning (Du
and Wagner 2005; Leidner and Jarvenpaa 1995). The constructivist learning theory assumes that
individuals’ learning processes have a greater impact when they are able to actively create and construct
content rather than receiving instruction only (Bruner 1960; Leidner and Jarvenpaa 1995; Piaget 1928;
Vygotsky 1978). Constructivist learning theory contains individual and collaborative aspects. Whereas the
research has sufficiently examined the influence of blog usage on individuals, such as self-directed learning
or reflective thinking, (Du and Wagner 2005; Ellison and Wu 2008; Xie and Sharma 2005), the impact on
collaborative aspects remains vague. Collaborative learning involves the construction of knowledge by
interacting and working together with other learners in order to develop a shared understanding of learning
contents (Hsueh-Jui Liu and Yu-Ju 2016; Leidner and Jarvenpaa 1995). As the synergy effects of
collaborative constructivism represent a desirable state that is made possible by the boundless
communication of digital tools, the possible interrelations must be examined. Up to now, whether blog
usage increases students’ interconnectivity and how it affects their learning success in terms of (1)
subjectively perceived performance and (2) access to knowledge is unclear. By taking a social network
approach regarding the impact of blog usage in the learning environment and focusing on collaborative
aspects of learning, we aim to shed light on the following two research questions:
1.

Does blog usage increase an individual’s social network?

2. How does the structure of a social network support students’ learning success?
Based on a social network perspective as well as collaborative constructivism, we examine the supplemental
use of blogs in a blended learning environment with 51 graduate students over the course of one semester.
In the first step, we outline the changes in the capacity of the social network through blogging. In the second
step, we examine the relationship between the social network’s characteristics and the students’ learning
success. Finally, we use post hoc interviews to deepen our understanding regarding the usefulness of blogs
within the context of higher education.
Our research makes several theoretical and practical contributions: First, by embedding blog usage within
a social network context, we shed light on the impact of students’ social network capacities on their learning
success. Second, we relate students’ social network’s characteristics to their learning success within the
online learning environment. Thus, we accentuate the impact of interpersonal connections when learning
with blogs. Third, by elaborating on the collaborative dimension of constructivism, we highlight the social
dimension of learning in a technology-enabled environment. Finally, we outline the limits of digital
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technologies in the learning context by highlighting important and necessary opportunities for future
development.
The remainder of the paper is organized as follows. First, we set out the theoretical framework by
highlighting the potential benefits of blogs in higher education based on the social network perspective as
well as the constructivist learning theory. Second, we outline the research method and mode of data
collection. Third, the research findings are presented followed by a detailed discussion of the results and
hypotheses. Fourth, we derive important recommendations, discuss potential limitations, and outline
directions for future research.

Theoretical Background
New learning technologies do not only support learning processes, but transform the overall concept of
learning by offering the possibility to produce, distribute, and receive knowledge in a more efficient way
(Orton-Johnson 2009; Säljö 2010). As higher educational institutions tend to focus on transmitting
instructed information, lecturers often struggle to promote problem solving and critical thinking skills of
students, a continuous acquisition of knowledge as well as a lasting effect of learning (Alavi 1994; Du and
Wagner 2005). Moreover, traditional learning settings often stop short in fostering social exchange,
relationship building and interaction among peers and thus, in promoting collaborative learning (Lee and
Bonk 2016). However, interconnected social networks are vital for collaborative learning which in turn
promises to positively affect learning outcomes (Cho et al. 2007; Leidner and Jarvenpaa 1995). Therefore,
teacher-centered instructions are increasingly being extended or even replaced by tools for digital
collaboration and information sharing (Davidovitch and Belichenko 2018).
Blogs have proven particularly valuable in the context of higher education as they are easy to use and offer
a wide variety of different functions for both social and knowledge exchange (Yang and Chang 2012). Blogs
provide learners a medium to exchange opinions, thoughts and reflections on learning contents (Xie and
Sharma 2005) as well as to connect and collaborate with each other (Lee and Bonk 2016). This is a unique
characteristic of blogs as similar tools such as wikis or Facebook either focus on content and knowledge
exchange (wikis) (Cress and Kimmerle 2008) or on relationship building and social interaction (Facebook)
(Pempek et al. 2009). In addition, as collaboration is digital and can be viewed by the teachers at any time,
changes or adjustments can easily be implemented. Thus, the learning process can be accompanied and
evaluated in a lasting and supportive way (Ferdig and Trammell 2005).
As blogs are interactive tools, their use fosters interpersonal as well as group interactions among students
(Chhabra and Sharma 2013; Lee and Bonk 2016). Moreover, blog usage allows shorter communication
channels and tightened relationships among peers as well as between students and instructors (Chhabra
and Sharma 2013). Therefore, vital aspects of learning favor intellectual exchange (Williams and Jacobs
2004; Zeng and Harris 2005), sense of classroom community (Chhabra and Sharma 2013; Kuo et al. 2017),
and collaboration (Blau 2009; Lee and Bonk 2016). Thus, in line with the social network perspective as well
as collaborative constructivism, blogs have the potential to foster students’ social networks as well as to
enhance collaborative student-centered learning.

Social Network Perspective and Collaborative Constructivism
The social network perspective sheds light on the relationship and exchange between participants as it
considers the individual as part of an interconnected social structure (Borgatti et al. 2018; Borgatti and
Foster 2003; Moolenaar 2013). As prior research emphasized the benefits of interconnected networks such
as enhanced creativity (e.g. Perry-Smith and Shalley 2003; Zhou et al. 2009), performance (e.g. Baldwin et
al. 1997; Bolander et al. 2015; Brass 1981) or innovation (e.g. Abrahamson et al. 2016; Tsai 2001), the
promotion of network building is of high relevance.
A social network acts as a medium for sharing and distributing resources such as task advice or strategic
information (Podolny and Baron 2006) as the social network enables interaction, feedback, and
communication among individuals (Borgatti and Ofem 2010; Burt 1992; Moolenaar 2013). Within blogging
environments, for instance, these resources may constitute information and knowledge sharing regarding
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learning contents, blog posts and comments. The fostered interaction and communication through social
networks in turn contributes to collaborative learning (Cho et al. 2007; Haythornthwaite 2002; Yang and
Chen 2008) which is associated with enhanced learning processes and outcomes in line with the
constructivist learning theory (Du and Wagner 2005; Leidner and Jarvenpaa 1995).
The constructivist learning theory promotes a transition from a solely instruction-based to a studentcentered approach (Bruner 1960; Piaget 1928; Vygotsky 1978). As one of the main perspectives of
constructivism, collaborative constructivism focuses on the improvement of learning processes through the
interaction and cooperation among students (Leidner and Jarvenpaa 1995). Collaborative constructivism
assumes that learning emerges by creating knowledge in collaboration with other students (Slavin 1990) as
the consideration of multiple perspectives fosters the construction of a novel, shared knowledge (Whipple
1987). As learning is a social process by nature, the interaction and exchange between students promises to
further enhance their understanding (Blumenfeld 1992). Therefore, collaborative constructivism focuses
on the construction of a shared understanding of learning contents by encouraging students to engage,
interact, and collaborate with each other (Leidner and Jarvenpaa 1995).
As blogs address both social interaction and knowledge exchange (Blau 2009; Du and Wagner 2005; Kuo
et al. 2017; Lee and Bonk 2016), blog usage enables social as well as collaborative aspects of learning in
three major ways. First, blog usage promotes knowledge sharing among learners as blogs allow learners to
post information, ideas, and thoughts as well as to comment and respond to posts by others (Du and Wagner
2005; Lee and Bonk 2016). Second, blogs provide various feedback opportunities as learners can receive
prompt feedback from both lecturers and peers (Hsu 2007). Third, blogs enable online learning
communities by inciting discussions and dialogues among learners (Hsu 2007; Yang and Chang 2012).
Overall, blogs are a promising digital learning tool for improved learning by enhancing social interaction,
the transparent exchange of information, and knowledge as well as collaboration among learners.

Social Network Analysis
Although the research has outlined blog usage’s contribution to aspects of collaborative learning such as
enhanced peer interaction and participation (Blau 2009; Williams and Jacobs 2004; Zeng and Harris
2005), the impact of blog usage on the students’ social network remains vague. A social network analysis
(SNA) enables the examination of the development of and change in the social relations within a network
(Borgatti and Everett 1997; Lee and Bonk 2016; Scott 1988). A social network consist of nodes (agents
within a network) and ties (links between the nodes), whereas the latter one constitutes the relationship
between the different nodes. The analysis of a social network allows for the investigation of connections
between different actors at an individual as well as a group level for a single point in time as well as for
multiple measurement points (Lee and Bonk 2016; Scott 2017), and thus represents a highly useful way of
depicting relationships between individuals.
Research has proposed various measures to quantify the quality of a network (for an introduction see
Borgatti et al. 2018; Scott 2017). On an individual level, the (degree) centrality of a node refers to the
number of incoming (in-degree) and outgoing (out-degree) ties to other nodes. Thus, “a central point is one
that is literally at the center of a number of connections” (Scott 2017, p. 98). Furthermore, the centrality of
a node can be extended by including path distances or relevant connected neighbors that result in similar
measures such as eccentricity or eigenvector-centrality (Koschützki et al. 2015). Eccentricity relates to the
greatest distance between any two connected points within a network, whereas eigenvector-centrality
indicates the importance of a node relative to all other nodes (Borgatti et al. 2018; Koschützki et al. 2015).
At the group level, the density of a network describes how well all nodes are interconnected. In its simplest
form, density describes the ratio of actual connections to all possible connections (Borgatti et al. 2018).
Thus, network density describes the probability of a connection between two randomly chosen nodes.
The investigation of individuals’ networks is a promising approach to uncover important resources as prior
studies in the organizational context have shown. For example, a central structural position in a network
has proven to be conducive to power (Brass 1984) or being promoted (Burt 1992). People who use their
networks’ structural resources are able to outperform their colleagues or peers (Cho et al. 2007; Marqués-
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Sánchez et al. 2018). Due to these findings, the influence of new digital collaboration tools on the social
networks of students is a relevant research approach as they promise to enhance students’ success.

Social Network Capacities within Blogging Environments
A large and well-connected network has a number of positive properties: Firstly, information moves faster
in a dense network because the individual actors are connected with each other (Burt 2008;
Haythornthwaite 2002). Secondly, in a large network there is a greater variety of possible skills and
competences available, which can be used by each individual actor (Perry-Smith and Shalley 2003). Thirdly,
a balanced network leads to an even distribution of resources so that nodes at the periphery of the network
can participate in the same way as very central actors (Cook et al. 1983). From a constructivist perspective,
this is desirable, as the holistic and comprehensive support of peers has a positive effect on learning
(Johnson and Johnson 2009; Leidner and Jarvenpaa 1995).
Blogs have the potential to positively influence these processes in several ways. On the one hand, blog usage
allows a high degree of visibility, as users tend to have a personal profile including the name as well as a
personal photo or an avatar. Therefore, users can draw attention to themselves by writing interesting and
eye-catching posts or critically commenting on others’ contributions. As each post is linked to the authors’
name, users can easily remember peers and connect them to specific contributions, opinions or ideas.
Consequently, we argue that the use of blogs increases the connection of individual nodes in terms of being
known by others (in-degree):
H1: Blog usage leads to a higher degree of being known by others.
On the other hand, the high visibility of users promotes the interconnection between all learners in terms
of knowing others. As it is possible to connect blog posts and comments to specific authors, blog usage
allows users to identify the author of an interesting post in the offline context and to get in contact.
Consequently, we argue that the use of blogs increases the connection of individual nodes in terms of
knowing others (out-degree):
H2: Blog usage leads to a higher degree of knowing others.
In addition to possible changes in the size of the network through the usage of blogs, it is unclear how
changes in the centrality of individual actors affect the students’ learning success. To the best of our
knowledge, no research has investigated this relationship so far. Thereby, we operationalize learning
success as (1) students’ subjectively perceived performance, and (2) students’ access to knowledge. In line
with collaborative constructivism, we would expect an increase in centrality to positively influence students’
learning success.
In terms of students’ subjectively perceived performance, we assume a positive relationship for two reasons.
First, users benefit from multiple perspectives and understandings as blog usage fosters communication
and knowledge sharing (Chhabra and Sharma 2013; Lee and Bonk 2016). Second, reading other users’
posts, ideas, and comments enhances students’ spectrum of knowledge and information. Consequently, we
argue that increased social network capacities promote students’ subjectively perceived performance:
H3: An increase in social network centrality has a positive impact on students’
subjectively perceived performance.
In terms of students’ access to knowledge, we assume a positive relationship for two reasons. First, a more
central network allows faster information exchange as the connection between two random nodes is shorter.
Second, the use of blogs should lead to an equally distributed network, as all (relevant) information are
available online and can be equally used by all. Consequently, we argue that increased social network
capacities promote students’ access to knowledge:
H4: An increase in social network centrality has a positive impact on students’ access
to knowledge.
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Method
We set out to investigate our research questions with students enrolled in a traditional human resources
lecture. In addition to the regular face-to-face content presented in class, students received an assignment
on a weekly basis that was closely related to the content of the lecture. The assignments were formulated as
open statements or questions and had to be discussed such as “How does digital transformation change
existing tasks?” or “What are the opportunities and risks of social networks for companies and employees?”
While the questions were directly related to the content of the course, the responses were exclusively
discussed by the students themselves. There was no presentation of the answers or discussions during the
course. However, the content and comments of the blogs were evaluated on a weekly basis, giving students
feedback on the quality of their contributions during the semester.
The blogs were hosted on a free and openly accessible content management platform, so that the respective
contributions could be viewed not only by the participants, but also by external users. Participants were free
to design and change the layout of their blogs, which they frequently did. Each contribution can be tagged,
liked and linked by people with an user account. There was no obligation to use real names or images in
their profiles, although this was widely done by students. However, students were encouraged to keep
communication and profiles as open and clear as possible. Moreover, each blog entry could be commented
and furthermore shared with other social media tools such as Twitter, Facebook or Instagram. Accordingly,
blogs differed not only in terms of available features, but also regarding their intended use: Blogs are social
media tools, which primarily emphasize social interaction in addition to the exchange of knowledge and
collaboration.
The instructor encouraged the students to read each other’s posts and, if applicable, leave comments if they
perceived certain points in a different way or wanted to make an additional contribution. Students were
advised to upload the respective content at least three days prior to the next class in order to leave enough
time for an engaging discussion. For increasing participation, students had the opportunity to improve the
final grade of their exam depending on the evaluation of their contributions and comments by up to 30 %.
More precisely, if students did not participate in the additional tasks, they received their regular exam grade
as their final grade, while blog users had the opportunity to improve their exam grades accordingly.
Overall, 127 graduate students participated in the course and completed the voluntary assignment of
creating and maintaining blogs. However, in order to conduct our survey, we had to ask the students to
complete multiple questionnaires at different times during the semester. This additional effort, which was
not related to the grade, led to a response rate of 40.16%. A total of 51 graduate students answered the
questionnaires completely at all times, with 66.67 % being female. On average, participants were 24 years
old (M = 23.58, SD = 2.12), ranging from 19 to 28 years. Most students were enrolled in a masters’ program
for business administration (n = 28), followed by International Cultural and Business Studies (n = 16), and
others (n = 6). One student did not indicate which subject he or she was majoring in. Overall, more than
two-thirds of the respondents indicated that Facebook was the most used social media platform (68.75 %)
followed by WhatsApp (22.92 %) and Instagram (6.25 %). Regarding prior experience, most respondents
had been using social media for about 6 to 10 years (60.79 %), while 15.68 % had been using social media
for less than 6 years and 23.52 % for more than 10 years.

Data collection
In order to investigate the students’ social networks, we distributed online questionnaires at multiple times
throughout the course of the semester. The questionnaires were distributed independently of the blogs with
a separate tool. We assessed the students’ network by asking them to name all the other students that they
knew from class at the beginning and a week after the end of the course. One week prior to the final network
assessment, we collected additional information on sociodemographic variables. Furthermore, we assessed
the perceived benefit of the blog usage on subjective learning performance as well as the blogs’ impact on
students’ knowledge access in the course. We asked participants to rate their responses along a five-point
Likert scale (1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, 5 = and strongly
agree). The first scale consists of three items, asking participants to indicate (1) if the use of blogs supports
their learning, (2) if the use of blogs enables them to use the content of the course more effectively, and (3)
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whether they can use the blog posts to improve their learning success (α = 0.84). Notably, the selfassessment of performance-related measures is common in the absence of reliable objective data or thirdparty measures (Ali-Hassan and Wade 2015; Teigland and Wasko 2003). The second scale consists of two
items regarding students’ communication patterns. We asked (1) if the use of blogs enables them to receive
important information from other course members, and (2) whether blog usage enables them to access
other students’ knowledge more easily (α = 0.70).
To further deepen our understanding of the influence of blogs on students’ success, we supplemented the
quantitative approach with 10 qualitative in-depth interviews. Students had the opportunity to indicate if
they wanted to participate in a voluntary and unrewarded interview. Of the voluntary interviewees, 10 out
of 20 were randomly selected. Six of the interviewees were female. On average, participants were 23 years
old (M = 23.20, SD = 1.54). We used semi-structured interviews to gain deeper insights into blog users’
opinions and experiences of working and learning with blogs. We conducted the interviews face-to-face,
and each interview lasted about 25 minutes. We coded the interviews using MAXQDA 18. First, we focused
on gaining an overview of interviewees’ statements using open coding. Then, the deductive category
assignment method (Mayring 2015) was performed for a detailed analysis. The overall aim was to generate
a deeper understanding of the underlying processes that influence the students’ perception of blog usage.

Analysis and Findings
To answer our first research question, we reproduced the social networks of the students. By comparing the
size of the network at the beginning and the end of the course, we were able to investigate potential changes
due to the use of blogs. We used the open-source program Gephi that could visually represent network
connections and estimate different network indicators such as node centrality or the general density of the
network. The in-degree of a node represents the number of connections directed to a respective node as an
indicator for being known by others. The out-degree, on the other hand, specifies the number of outgoing
connections from a node as an indicator of being known by others. If, for example, Sarah stated in her
questionnaire that she knew Tom, then there is a directed connection between Sarah and Tom. Sarah has
an out-degree of 1 and Tom has an in-degree of 1. Furthermore, if Sarah named seven people (out-degree)
but was named only 2 times herself (in-degree), then Sarah knows more people than people know her.
Figure 1 shows a comparative representation of the social networks at the beginning of the course
(time 1) and at the end of the semester (time 2). Table 1 shows the different network indicators for each
time. Furthermore, we tested for significant differences between t1 and t2. As Table 1 shows, both the
number of in-degrees and the number of out-degrees increase significantly from time 1 to time 2. Thus,
students were better connected in terms of being known by others as well as in terms of knowing others.
Furthermore, a corresponding change is also evident for the measures eccentricity and
eigenvector-centrality. Regarding eccentricity, the results indicate that the ties between the nodes increase
and thus, on average, the paths between two randomly chosen nodes became shorter from t1 to t2. For
eigenvector-centrality, the results indicate an average decrease in the importance of individual nodes in the
network. Thus, the individual actors in the network of participants became equal and had a more similar
importance.
Regarding our second research question, we conduct a multivariate OLS with participants’ subjective
learning performance and knowledge access as dependent variables. In order to account for changes in the
social network, we compute the differences from t1 to t2 for in-degree, out-degree, eccentricity, and
eigenvector-centrality as the independent variables. Furthermore, we control for age and gender as
covariates. Overall, there is a statistically significant difference between students’ subjective learning
performance and knowledge access with regard to the influence of the combined independent variables
F(12,86) = 2.21, p < 0.05. As Table 2 shows in the right most column, participants’ out-degree, eccentricity,
and gender vary between the dependent variables, whereas no such differences exist for in-degree,
eigenvector-centrality, and age. For Model 1 that uses students’ performance as the dependent variable,
only eccentricity proved to be a significant predictor (β = - 0.37). A one standard deviation increase in
eccentricity decreases participants’ subjectively perceived performance by 0.37 standard deviations.
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Figure 1. Participants’ Social Network at t1 and t2. Top-left: In-Degree at t1;
Top-right: Out-Degree at t1; Bottom-left: In-Degree at t1; Bottom-right:
Out-Degree at t2. The Brighter and Larger a Node, the Higher the Number
of Connections with Other Nodes
For Model 2, the changes in out-degree (β = 0.43) and eccentricity (β = - 0.35) from t1 to t2 prove to be
significant predictors for students’ access to knowledge. An increase of one standard deviation in out-degree
increases access to knowledge by 0.43 standard deviations, whereas an increase in eccentricity decreases
the respective dependent variable. Again, referring to Table 1 for the tendency, the number of out-degrees
increases significantly from t1 to t2, whereas the eccentricity of the nodes in the network decreases
significantly. Regarding the out-degree, the results indicate that the more people are known by a specific
node, the higher their respective access to knowledge. This is not particularly surprising in of itself, as one
can presume the more people are known to an actor, the more easily that person can access different and
helpful information. However, the additional and significant effect of eccentricity gives the results more
meaning.
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As pointed out earlier, eccentricity describes the centrality of a node in a network. The lower the value, the
more central is the node, as the connection between a specific node and any other node in the network can
be reached by using a comparably short path. Conclusively, the more central a node is in the network, the
easier knowledge can be accessed. Thus, an increase in the actors’ network and an increase in network
density both positively influence the students’ access to knowledge. Furthermore, gender proves to be a
significant covariate in Model 2 and indicates that female students have higher values for access to
knowledge than men do. Overall, the results indicate that the changes from t1 to t2 regarding the network
metrics do not have any significant impact on students’ subjective learning performance, whereas an
enlargement of the network and an increase in centrality positively influence the students’ access to
knowledge.
t1

t2

M-Diff a

t

M

SD

M

SD

In-degree

3.12

2.03

4.00

2.01

0.88

4.08***

Out-degree

4.12

2.08

6.28

2.52

2.16

7.65***

Eccentricity

8.41

3.16

6.45

1.55

- 1.96

- 4.09***

Eigenvector-centrality

0.18

0.18

0.25

0.18

0.07

2.99**

Notes. * p<0.05, ** p<0.01, *** p<0.001; N = 51; a Differences in mean values for t1 and t2.
Table 1. t-Test Statistics for Differences Between t1 and t2 Regarding the Network
Characteristics

Constant
In-degree
Out-degree
Eigenvector
Eccentricity
Age
Gendera
R2
F(6, 44)

Model 1
b
2.07
- 0.09
0.14
0.98
- 0.09*
0.08
- 0.26
0.22
1.80

SE B
1.13
0.08
0.08
0.77
0.04
0.05
0.25

t
1.83
- 1.08
1.74
1.28
- 2.36
1.54
- 1.04

β
- 0.17
0.33
0.21
- 0.37
0.19
- 0.15

Model 2
b
2.41
- 0.03
0.17**
1.22
- 0.08*
0.07
- 0.58*
0.37
4.66

F(2, 43)
SE B
1.22
0.08
0.06
0.79
0.03
0.05
0.23

t

β

1.97
- 0.33
2.77
1.55
- 2.37
1.34
- 2.57

- 0.05
0.43
0.28
- 0.35
0.19
- 0.36

0.44
5.02*
1.49
4.47*
1.40
3.74*

Notes. * p<0.05, ** p<0.01; N = 51; a (female = 0; male = 1); Please note: We used differences between t1
and t2 for the respective independent variables and robust standard errors.
Table 2. Multivariate OLS Regression for Students’ Performance (Model 1) and Students’
Access to Knowledge (Model 2)
In summary, (1) the use of blogs increases the participants’ network both in terms of being known (indegree) and knowing others (out-degree). Therefore, this finding confirms Hypothesis 1. Furthermore, (2)
the usage of blogs increases the centrality of the networks. Thus, this finding confirms Hypothesis 2. In
addition, we find a decrease regarding the importance of individual students in the network as evidenced
by the change in eigenvector-centrality. Accordingly, the network structure is determined less by
individually dominant students but instead, the use of blogs leads to an increasing equality for students.
With regard to the influence on students' overall behavior, the results show that a decrease in eccentricity
has positive effects on students’ performance as well as on their access to knowledge. Furthermore, an
increase in out-degree has an additional positive effect on access to knowledge. Thus, our results support
Hypothesis 4, whereas Hypothesis 3 needs to be rejected.
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Qualitative Analysis
Overall, we derive two main categories from the interviews: (1) Social Networks and (2) Collaborative
Learning. The category of Social Networks refers to the first research question on whether students’ social
network increase by the use of blogs. The second identified category Collaborative Learning relates to our
second research question on whether a change in a social network’s centrality affects students’ learning
success.
Social Networks
The first category Social Networks aims to shed light on the impact of blog usage on students’ social
networks in terms of the degree of being known by others (in-degree) and knowing others (out-degree). We
find that students praised the option to read and comment on others’ contributions and thus, to interact
and collaborate with their peers. In addition, students also enjoyed visiting the profiles of their peers to get
a first impression of them. As a result, they were able to associate the members of the course with individual
contributions and to recognize them in the offline context. Consequently, all interviewees stated that using
blogs fostered a way of getting to know their peers as well as being known by others.
“Maybe you are sitting in row with other students, but generally you are not having a
conversation while having class, whereas within blogs you are interacting with each
other and yes, that’s how you get much more in touch with peers, which is simply not
happening in class.” (I 5)
“I remember reading a very good blog post of someone and then, sitting next to that
person in class and I was like ‘Ah, you’re the one that wrote that post’.” (I 3)
“It was my first semester and I didn’t know anyone but through this commenting it was
easy to recognize a name or a face and then it was easy to get in contact with them.” (I
10)
Collaborative Learning
The second category Collaborative Learning emphasizes the influence of a densely connected network on
students’ learning success. First, most interviewees praised the access to other students’ ideas and opinions
on course-related topics as helpful. Reading and commenting on other students’ blog posts allowed students
to gain additional insights from multiple perspectives. The simplified access to the knowledge of the other
students led to a deeper understanding of the different topics.
“I think it was really interesting to see how differently people dealt with the topic although
everyone had the same topic, you got some really interesting insights, well yes, that was
a great enrichment.” (I 2)
“Yes, as already mentioned in one way positive as you, yes, dealt with the topic in a more
in-depth way, you dealt with it in an enhanced way.” (I 4)
Second, interviewees’ said that reading and commenting on other students’ blog posts helped them to build
relationships with peers as well as to collaborate and interact with each other. The social features of the
blogs do not only allow access to the knowledge of the other students, but there is also a noticeable
interaction among them. Thus, the repeated discussion of issues and the exchange with their peers led to a
more in-depth understanding of the subject.
“[...] actually it was a bit like a learning group, just online via the blog.“ (I 5)
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“You do reflect on the topic much more critically because you consider many opinions of
the other students [...].” (I 3)
However, students also said that a targeted peer-to-peer exchange with blogs proved to be difficult. The use
of blogs was more like a targeted and scheduled exchange, whereas short and spontaneous questions were
asked and answered through other channels.
“We chatted via WhatsApp as it is the easiest way to ask short questions and get immediate
answers.” (I 9)
“Every time I had an organizational question, I used WhatsApp to ask my peers.” (I 3)

Discussion
The purpose of this paper is twofold. First, we examine whether blog usage increases students’ degree of
knowledge of others as well as being known by them. Second, we investigate whether a change in a social
network’s centrality influences students’ learning success in terms of (1) subjectively perceived performance
and (2) access to knowledge. In order to shed light on our research questions, we use a social network
analysis to combine the quantitative survey data with the qualitative semi-structured interviews.
Owing to blog usage’s potential to contribute to the collaborative learning by enhancing students’ social
networks (Blau 2009; Lee and Bonk 2016), we hypothesize a positive impact from its use on the growth of
students’ networks. Indeed, we find a positive relationship as both the students’ degree of knowing others
as well as the degree of being known by others increased during the semester. The interviews provide
additional reasoning for our findings. First, the visibility of the individual students increases their
networking, as they can create an individual profiles with personal information. Furthermore, the visibility
of their posts and comments allows students to present themselves to a large audience of their peers. Thus,
possible off-center students can become more visible. Therefore, blogs as online social networks promise to
enhance the social inclusion of students who are at risk to social exclusion (Díaz, Andrade and Doolin 2016;
Notley 2009). Second, the social media features enable communication between the students with
significantly lower barriers (Chhabra and Sharma 2013). Commenting on a contribution or another post
leads to the interacting students to become more familiar with each other. Overall, blogs enable a higher
level of networking among students and increase inclusiveness by fostering the building of peer
relationships.
Beyond examining the impact of blog usage on students’ individual networks, our research sheds light on
the effect of increased centrality of a social network on students’ learning success. Our findings indicate a
positive impact on students’ (1) subjective learning performance and (2) access to knowledge. Compared to
the beginning of the semester (t1), the paths between the students are significantly shorter. The use of the
blogs has led to information being even more equally accessible to all students. While this is not a unique
feature of blogs but is enabled by most social media platforms (Giermindl et al. 2017), the positive effect is
still remarkable and illustrates the benefits of blogs in the context of higher education. Moreover, as more
information is shared within the network, students are able to benefit from their peers’ ideas and opinions
and thus, are able to develop a shared understanding of learning contents (Leidner and Jarvenpaa 1995).
In line with the premises of collaborative constructivism, the sharing of information as well as the
interaction between students promote successful learning (Hsueh-Jui Liu and Yu-Ju 2016). The interviews
further support our findings, as students predominantly praised the development of an in-depth
understanding based on the access to their peers’ blog posts and comments. However, the impact of
students’ social network indices on participants’ subjective learning performance was not as strong as the
impact on access to knowledge. As indicated by the interviews, blogs are primarily used as a platform to
understand and discuss a given topic. While blog usage deepens the understanding of the course-related
material, other skills are necessary for the exam-related performance. While blogs encourage interaction
between participants (Chhabra and Sharma 2013; Lee and Bonk 2016) and stimulate creative thinking
(Deng and Yuen 2011; Kjellberg 2010) and critical reflection (Dos and Demir 2013), exams often demand
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specific answers to clearly structured questions. The performance in the exam therefore corresponds more
to the querying of knowledge and less to the independent linking of topics, as promoted by blogs.

Theoretical Contributions
Our work makes several important contributions to information systems (IS) research: First, we relate the
use of blogs to the social network of students and illustrate how their networks evolve over time. The
benefits of a highly interconnected network are well established in the research (e.g. Bodin and Crona 2009;
Bolander et al. 2015; Haythornthwaite 1996). We have shown that the use of blogs is an effective lever to
broaden a student’s network. Thus, we contribute to the IS research in the areas such as knowledge sharing
(Brown et al. 2010), collaborative technologies (Giermindl et al. 2017 ) as well as technologically supported
learning (Zhang and Venkatesh 2013). Second, we show that blogs can help to expand a network and
improve the flow of information between students. At the same time, however, we find that blogs do not
automatically lead to an improved perception of performance. While blogs provide a creative and selfcontained exchange, students must rely on other means to enhance their exam-related performance.
Technologically enabled collaboration is no guarantee of improving actual performance. Thus, we extend
the literature on blog usage by showing potential boundaries of collaborative technologies in the context of
higher education. Third, we apply collaborative constructivism to the context of digital learning settings
and thus, extend the theory’s meaningfulness. We emphasize the potential of blended learning tools such
as blogs to strengthen student-centered learning and collaborative knowledge creation to develop a shared
understanding of knowledge and thus, to enhance learning processes. Therefore, we highlight the value and
necessity of digital learning tools as supplements to traditional learning approaches.

Practical Contributions
Furthermore, our research makes several practical contributions as the successful transfer of knowledge
depends to a large extent on the means used and their effectiveness that is independent of the context. First,
while the use of technological tools to convey knowledge has already been applied to many areas (Ellison et
al. 2015), their degree of efficiency is still vague (Edwards et al. 2005). By using blogs as a social media tool,
our research shows that the use of blogs increases the availability of information in the network. This usage
shortens the paths between members and simplifies how students access knowledge. Second, we show how
the use of blogs can change the relationship between individual students in their community. Through the
involvement of the different students, the structures in the network become more equal. In the context of
higher education, blogs can help to integrate marginalized groups into the learning process (Dickey 2004;
Hall and Davison 2007). Furthermore, boundaries and differences based on origins, economic status, or
appearance can be overcome through the use of digital collaboration (Díaz Andrade and Doolin 2016). Thus,
our research adds to the IS literature on social barriers and technologically induced collaboration. Finally,
blogs should be supplemented by additional peer-to-peer communication tools that allow direct chats and
exchange among peers in order to facilitate communication that exceeds the discussion on others’ blog posts
and comments. The possibility of exchanging sensitive information can additionally increase the success of
technology-supported knowledge transfer. The high degree of visibility can limit the disclosure of
potentially highly relevant information and thus have a partially counterproductive effect (Giermindl et al.
2017). The decisive factor here is for learning to encourage open exchange but not prevent protected
dialogue.

Limitations and Further Research
The findings of our study must be evaluated in the light of some limitations: First, our sample consists of
students. While we clearly embed our research focus in the context of higher education, the transferability
of our findings is limited. Electronically supported learning and the resulting possibilities are increasingly
used in higher education (Costello and McNaughton 2018; Montgomerie et al. 2016). In addition, there is
a multitude of different learning tools in the area of higher education, with different areas of application.
So far, it is unclear how the different tools (Blogs, Discussion boards, Wikis) are connected to each other
and how the offered features differ with regard to the identified effects. Thus, future studies need to
explicitly consider the change in learning performance using distinct social media tools in different
contexts. Second, we surveyed a group of blog users and examined their network characteristics. While the
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changes in the network are clearly due to the use of blogs, the results of our study should be further validated
by including a control group. In addition, we surveyed only 51 participants in our study. While our study
design and the continuous questioning of the respondents pushed the dropout rate, a study with a higher
number of participants can certainly be considered advisable in order to further increase the validity of our
results. We therefore call on the research community to explore the impact of blogs and social networks by
using an experimental research designs with a larger sample size. Third, we have used items of subjective
self-assessment to evaluate participants' performance. While the use of subjective performance measures
is generally accepted in the absence of objective measures, the use of additional, especially more reliable
performance measures would further increase the validity of our results. Fourth, we focus this study on the
influence of subjectively perceived changes in performance and access to knowledge in the community that
uses blogs. While subjective changes in performance can have an impact on actual performance not least
through self-efficacy (Chemers et al. 2001; Stajkovic and Luthans 1998; Wall et al. 2004), future studies
examine the non-survey performance of blog users. In particular, long-term changes in performancerelated non-survey criteria, for example, after training in an organizational context, can provide deeper
insights into the relationship among blogs, social networks, and performance-related indicators.

Conclusion
With our study, we sought to answer two important research questions in the field of digitally supported
knowledge exchange. First, whether the use of blogs leads to an increase in the social network of the
students. Second, how the structure of the social network supports the students' learning success. Thus, we
have tracked the social network of 51 graduate students over the course of a semester and have analyzed the
influence of blogs. Our results show that the use of blogs leads to a significant increase in the networks of
the individual students. In addition, we were able to show that changes in the network have a significant
influence on the students’ subjectively perceived performance and access to knowledge. With our research,
we make several important contributions to the field of digitally supported knowledge transfer and highlight
the importance of considering social networks. Furthermore, our results are transferable to the
organizational context in which digital training and continuing education are increasingly being
implemented.
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