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The increasing use of enterprise social networks (ESN) generates vast amounts of data, giv-
ing researchers and managerial decision makers unprecedented opportunities for analysis.
However, more transparency about the available data dimensions and how these can be
combined is needed to yield accurate insights into the multi-facetted phenomenon of
ESN use. In order to address this issue, we first conducted a systematic literature review
to identify available data dimensions and integrated them into a conceptual framework.
We then adopted this framework as part of a mixed methods research approach to compre-
hensively analyze an empirical ESN case. With our results serving as a proof of concept we
show the insights that can be derived from different data dimensions and how combining
these can improve the validity of the analysis. The application of the framework also allows
us to derive a detailed guideline for combining different data sources in ESN analysis to
support researchers and decision makers.

� 2014 Elsevier B.V. All rights reserved.
1. Introduction

Over the past few years, many companies have wit-
nessed their employees moving toward more flexibility
and self-determination, especially in terms of spatial and
time-independent work [1,2]. Systems that support dis-
tributed and networked collaboration, such as enterprise
social networks (ESN), have been playing an increasingly
important role in changing communication practices [3–
5]. Based on previous research [6–9], we define ESN as
web-based intranet platforms that support users in con-
tributing persistent objects to a shared pool, which enables
public responses to these objects, allows profile informa-
tion to be presented, and connects users via features like
Following, or Friendship request. Examples of widely
adopted platforms include weblogs, wikis, microblogs,
and social networking platforms, which tend to converge
into an integrated ESN [10].

The increasing use of ESN produces a considerable
amount of data, since almost every interaction in the sys-
tem leaves a persistent digital trace [3]. This ‘‘revolution
in the measurement of collective human behavior’’ [11 p.
66] gives researchers and managerial decision makers
unprecedented opportunities to analyze and explain such
systems.

The comprehensive variety of relevant ESN data is evi-
denced, for example, by studies on patterns of information
exchange [12,13] and their underlying network structures
[14,15], the distribution of ideas [16], rumors [17] and sen-
timents [18], as well as their representation [19]. Other
studies have shed light on social technology’s effects on
employee performance [20,21], hierarchy [22], contribu-
tion behavior [23], and trust [24].

Whereas existing studies have led to insightful results,
they have all applied only partial views based on different
individual data dimensions and research approaches.
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However, the abundant data suggests that systematically
combining and triangulating different data dimensions will
lead to more robust or even novel insights for researchers
or managers. For example, conducting an additional
sentiment analysis of the postings and qualitative user
interviews might support interpreting dissemination
measures. In addition to the challenge of combining
multiple such data sources, consistent academic theory
development faces important methodological challenges.
Researchers have argued that the application of current
social network theories to online social networks is limited
in that new and unknown aspects could affect the results
of ESN analysis [10]. Trier [25], also emphasizes online
social interaction’s high volatility and its resulting fast
structural changes. Furthermore, the digital traces within
an ESN are of a different nature than the data analyzed in
earlier social network studies and may lack validity under
certain aspects [26].

To address the above issues and in order to achieve con-
sistent insights across future ESN research projects, more
transparency of data dimensions and their interrelation-
ships is required. This gap motivates our first research
question (RQ):

RQ1. Which data dimensions are adopted in existing
studies on enterprise social networks?

Contrary to the abundance of available data, analytical
metrics, and perspectives on the data, there is a paucity
of research that systematically develops analytical meth-
ods that effectively utilize this rich resource to inform aca-
demic inquiry and managerial decision making. In order to
analyze ESN data, we explore and develop a conceptual
framework as part of a dedicated mixed methods approach
[27,28] to address the diversity of data and the critical
validity of online data traces.

Mixed methods research builds on a combination of
qualitative and quantitative methods [29] and is particu-
larly appropriate for domains marked by diversity [30].
In our context, this approach is appropriate for several rea-
sons: ESN are a multi-dimensional and complex domain
[31] that only one method is unlikely to capture appropri-
ately. Basic social network analysis (SNA) alone is particu-
larly insufficient due to new user behavior in online
networks [5,32,10]. Furthermore, mixing methods allows
researchers to draw on the strength of the methods used
and to offset their weaknesses [33,34]. It also helps to
Fig. 1. Research questions
clarify the results that one method provides with the
results of others [34], which expands the results and
enhances the integrity of the findings [33]. To contribute
to a better understanding of ESN analysis, our second
research question thus focusses on a first step toward a
dedicated mixed ESN research method approach:

RQ2. What are the implications of combining different
data dimensions in a mixed methods approach in the
context of an enterprise social network analysis?

By answering these questions, our contributions are
threefold: We first identify relevant data dimensions based
on a systematic literature review and suggest a framework
to improve the transparency of the available options for
analysis, which can serve as a basis for future ESN analysis.
In order to not limit our contribution to conceptual
work, we further apply and systematically evaluate our
framework empirically, using an extensive and multi-
dimensional case analysis of an ESN for military medical
personnel as a proof of concept. To our knowledge, there
is as yet no such empirical investigation of different data
dimensions by means of a case study. In the context of this
paper, we only reflect on the methodological aspects of the
case study and its different data dimensions. Based on the
empirical case analysis, we shed light on the unexploited
potential, but also on the limitations of a mixed methods
approach in the context of an ESN analysis. Third, to exploit
the benefits and to address the limitations of this approach,
we develop a set of guidelines for conducting an effective
mixed methods analysis of the identified data dimensions
that will be helpful to researchers and practitioners
alike. Fig. 1 summarizes our research questions and
contributions.

As we specifically intend to combine a theory-based
concept development and an empirical proof of concept,
the remainder of this paper is structured as follows: The
next section contains the results of a structured literature
review of current research into social network analysis,
focusing on the research methods and utilized data dimen-
sions. From this review, we systematically categorize all
available data dimensions. Thereafter, in Section 4, we
assess our framework [36] and investigate the identified
dimensions and their interplay in an empirical case study,
using a dedicated mixed methods approach. The presenta-
tion of the analysis results follows in Section 5. Based on
the empirical results, our approach is discussed in
and contributions.
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Section 6; we also discuss mixed methods analysis’s
observed issues, as well as present guidelines that address
these issues, before we conclude this paper.
2. Identifying data dimensions in ESN research

As noted in the introduction, the existing studies on the
multi-facetted phenomenon of ESN use are based on a
variety of data sources and methods of data collection.
Currently, there seems to be a lack of transparency about
the available options and likely implications of concrete
decisions on the sources that should be adopted in a study.
To address this gap, we first conducted a systematic
literature review, which aimed to identify, categorize,
and conceptualize the variety of research measures, ana-
lytical methods, and data sources used in recent academic
work. We then developed a framework of data dimensions
based on this review.

Our research is focused at examining how ESN as infor-
mation systems can be understood, analyzed and subse-
quently utilized by actors, such as researchers but also
managerial decision makers. The corresponding discipline
that explicitly addresses this vantage point is information
systems research. The association of information systems
researchers (AIS) recommends eight accepted top IS jour-
nal outlets in their AIS Senior Scholars’ Basket of Journals
[37]. We used this list as a starting point for our literature
review, as the respective journals primarily follow a phe-
nomenological interest and focus on theoretical explana-
tions, rendering them very suitable for our research
objectives. We limited our search to the keywords ‘‘online
social networks AND analysis’’ and ‘‘social network analysis.’’
Since the topic of online social networks has only emerged
recently, we had no limitation regarding the timeframe.
We thus derived a preliminary set of 37 relevant papers,
of which JMIS and MISQ produced the most contributions.
After reading and analyzing the abstracts, we disregarded
papers not related to our core domain, that is, ESN. This
resulted in 13 initial papers, published between 2010 and
2014, which we considered a starting point for a forward
and backward search1 [38] to identify further important
papers that could extend our coverage. Thereby, we also
extended our corpus to papers outside the AIS Senior Schol-
ars’ Basket of Journals. Furthermore, we included papers
published at major conferences. Our goal was to extend
the scope of our analysis and the diversity of the adopted
data dimensions. After this second step, we derived a final
data set of 22 relevant papers, with the earliest paper being
from 2005. Based on a detailed reading, we identified the
focal research measure(s), the adopted research methods,
and the data sources. The publication years clearly indicate
the novelty of this research domain within the AIS Senior
Scholars’ Basket of Journals as the first paper was published
in 2010.

The objective of this literature review was to identify
and categorize the scope of analytical measures and
1 Forward search: A search for literature citing the sources already found.
Backward search: An analysis of the literature used in the sources already
found.
corresponding data sources. We give a brief overview of
the studied articles in the following section. Based on the
findings of our literature review, we then develop a frame-
work of ESN data dimensions.

2.1. Literature review

A very early and prominent network measure is the
strength of interpersonal ties. By examining the retweet
behavior of Twitter users, Shi et al. [39] build on Friedkin
[40] and analyze the influence of tie strength in the content
sharing process. They show that, on Twitter, there is a
higher probability of content being passed on through
weak ties [39], which supports Granovetter’s [41] weak
tie theory. Having analyzed music listening behavior in
an online music network, Garg et al. [42] provide empirical
evidence that even a network with extremely weak ties
can support information discovery.

In addition to tie properties, academics assess network
structures and their influence on information dissemina-
tion. For example, Lerman and Ghosh [15] compare the
speed of information dissemination in different types of
public social networks by monitoring user activities and
hashtags. Using a similar approach, Rios et al. [43] add
semantic technologies (topic-based text mining) to SNA,
and thus identify topic clusters with common interests.
In combination with SNA metrics, like density or HITS, this
provides a better understanding of network structures
because it allows for identifying, for example, sub-
communities or key members.

Network structures may change constantly or only exist
for a short period [44]. Therefore, another major interest
lies in understanding network dynamics. Moody et al.
[19] propose different types of visual representation (net-
work flip books and dynamic movies) as a first step to
understanding these dynamics. Trier [25] uses longitudinal
data of relational events to understand the evolution of
networks. Taking a different approach, Quintane et al.
[44] focus on network nodes’ reciprocity in order to
analyze usage patterns and their impact on geographically
dispersed project teams’ effectiveness and duration.

More recently, the sentiment of a message has gained
considerable research attention. It can affect messages’
dissemination and is therefore analyzed in several ways.
By extracting the sentiments of politically related tweets,
Stieglitz and Dang-Xuan [45] show how users’ emotions
affect the speed and amount of information sharing.
Emotionally loaded tweets result in more and faster retwe-
eting. Hillmann and Trier [18] focus on the topographical
dissemination patterns of sentiment-loaded postings in
several online networks. They show that reciprocity and
hierarchy affect the network dynamics and that an early
contribution to the network leads to greater influence.
Oh et al. [17] analyze tweet sentiment regarding the cause
of a crisis situation to evaluate rumor causing factors. By
analyzing the content of tweets and the spread of rumors,
they indicate that information with no clear source is the
most important rumor causing factor. Chau and Xu [14]
present a combination of opinion mining and network
analysis. By extracting the sentiments of blog posts and
analyzing the centralities of bloggers, they show that a
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high degree centrality is more beneficial for disseminating
information and influencing others than a high closeness
or betweenness centrality. Even semantic technologies
are applied to analyze user-generated content. Garcia-
Crespo et al. [46] show that natural language processing
and the application of semantics can be applied to user
comments to categorize user opinions.

Networks are an essential part of organizations, and
are related to organizational measures, such as employee
performance and strategic networking behavior, but also
company effectiveness and innovativeness [47,48]. Chui
et al. [49] show that the use of an ESN can lead to a
20% increase in employee productivity, increased
employee motivation, and improved communication and
collaboration. Furthermore, the use of an ESN and the
resulting change in information diversity and in commu-
nication behavior can transform employees’ network
positions [5], thereby affecting their performance [21],
or IS proficiency [50]. However, it has been argued that
Table 1
Overview of studies on social networks.

Measures Methods

Influence of tie strength on information
dissemination

SNA

Empirical measurement of information diffusion Empirical analysis
Effect of network structures on the speed of

information dissemination
SNA; Web analytics;
Information retrieval

Applicability of topic models to enhance network
analysis

Information extractio
SNA; Web analytics

Different ways to present network dynamics Dynamic network an

Importance of time-based events to enhance network
analysis

SNA; Temporal analy

Influence of network structures on stability of
organizational networks

SNA, with focus on ti
and location

Effect of network structures on information
dissemination

Opinion analysis; SN

Information flow and social contagion in crisis
communication

SNA; Content analysi

Effect of network dynamics on sentiment
dissemination

Opinion mining; SNA

Effect of sentiments on user sharing behavior Sentiment analysis; S
Identification of emotions Sentiment analysis;

Semantic analysis
Effect of social software on employee performance Questionnaire; SNA
Influence of network position on employee

performance
SNA; Content analysi

Effect of network structure on contribution behavior SNA
Correlation between trust, communication, and

member performance in virtual teams
SNA

Benefits of social bookmarks to increase employee
innovativeness

SNA

Effect of network positions on IS proficiency SNA

Significance of communication patterns for hierarchy
detection

SNA

Effect of network structures on idea dissemination Interviews; SNA

Influence of location-based data on personal decisions SNA
ESN not only reduce the variety of real life relations due
to technical limitations, but also provide its users with a
high degree of transparency regarding the network struc-
ture and users’ network position, which allows them to
use, or even change, these structures according to their
interests [10]. By analyzing the revision history of Chinese
Wikipedia articles, Zhang and Wang [23] show that edi-
tors’ network position influences their contribution
behavior in various ways. In this context, Majchrzak
et al. [32] argue that others’ visible contribution to the
process of knowledge exchange also impacts user behav-
ior. The effect of social technology on employee perfor-
mance can also be analyzed by distinguishing between
online and offline ties. Zhang and Venkatesh [20] use
questionnaires and network analysis to show that online
communication complements rather than replaces offline
communication. To this end, they examine a variety of
network characteristics, including centrality measures,
tie strength, and network reach, as described in Scott
Data sources Reference

Popular tweets [39]

Logfiles of Music-listening behavior [42]
Retweets; User votes [15]

n; Discussion forum; Interviews addressing
experiences with the software

[43]

alysis Random network structures; Friend ranking;
Observations of social interactions

[19]

sis E-mail communication [25]

me E-mail communication [44]

A Blog posts; Subscription and comment links [14]

s Tweets for crisis communication [17]

Content from
� discussion forums
� Internet relay chats
� Microblogs
� Newsgroups

[18]

NA Tweets on politics [45]
User comments [46]

Questionnaire results (focused on relations) [20]
s E-mails; Calendar events; Instant messages [21]

Revisions of Wikipedia articles [23]
Survey data on
� Trust
� Employee communication

[24]

Bookmarks
Tags
Bookmark access

[48]

Survey data on interaction
� Frequency
� Depth

[50]

E-mails
Phone calls
SMS

[22]

Interview data;Content from
� Intranet (also wiki)
� Project management and tracking tools
� E-mail

[16]

Location-based ‘‘check-in’’ data [59]
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[51]. Other scholars analyze trust networks and other
forms of informal organizational structures. Stepping
away from digital traces, Sarker et al. [24] conduct a sur-
vey in virtually close, but geographically dispersed, teams.
They consequently emphasize the importance of trust in
ensuring teams’ success and good performance. ESN also
allow researchers as well as managers to identify experts
or informal knowledge networks [52] and to access
resources, for example, social capital [53]. McPhee and
Zaug [54] present a new perspective on social networks
and argue that only communication constitutes organiza-
tions. Following this view, the type of communication in
an ESN also has a large impact on the type of organization
[55,32].

Hierarchy has an essential influence on network
structures in organizations [56,57]. By means of a network
analysis of company communication data, Wang et al. [22]
show that data, like phone logs or email traffic, indicates
how employees use different communication channels.
Building on this, they propose a method to derive a
person’s organizational hierarchy by introducing an own
metric called HumanRank, which draws on Google’s
PageRank [58].

Members of a network also have a mutual social influ-
ence, which is another variable that is frequently investi-
gated. To identify influential network members, Ciriello
et al. [16] evaluate the diffusion of ideas in online social
networks by combining interviews to reveal individual
mental models/perceptions of collaboration structures
and SNA centrality metrics. To analyze the influence of
friends, Shi and Whinston [59] use location-based data of
virtual ‘‘check-ins.’’ They show that the likelihood of visit-
ing a new location is not positively associated with the
amount of checked-in friends. In other words, many online
friends visiting a site does not automatically mean that the
related person will also visit it.

In summary, our review reveals a great variety of
research measures, surpassed by an even greater diversity
of data sources used to analyze these objects. Table 1 pro-
vides an overview of the (1) variety of research objects, (2)
the used analytical methods, and (3) the various used data
sources, which describe the major domain of the data
rather than the underlying data structure.

2.2. Framework of ESN data dimensions

The literature review supports our conviction that
research on online social networks is marked by a wide
variety of measures, elicited through different methods of
inquiry that focus on an even wider variety of data sources.
To attain more systematic insights, we developed a frame-
work of data dimensions that can contribute to structuring
and harmonizing the increasing research on this domain.
The recent work of Chen et al. [60], who define data, text,
web, network, and mobile analytics as well as their key
characteristics as the major research areas in business
intelligence, inspired our approach. An extensive literature
review also led to these categories and built a valid founda-
tion for further research. Similar to Chen et al.’s [60]
approach and basic categorization, we primarily try to
structure the domain of ESN research in terms of data
dimensions. We therefore deduced the following four main
data categories from the previously mentioned literature
review.

(1) Activities (usage data).
(2) Content (user-generated data).
(3) Relations (structural data).
(4) Experiences (reported data).

We subsequently discuss these main data dimensions
in more detail.

2.2.1. Activities
As soon as someone uses an ESN, a digital trace is left

behind. Almost all functions within such a system create
usage data, which is collected by cookies, log files, page tag-
ging, web beacons, and packet sniffing [61]. Alternatively,
direct access to the underlying databases can facilitate its
export. Exemplary data elements include new blog posts
or group subscriptions, friendship requests or followers,
and page views or the number of users. This data can be
evaluated in order to understand the technologies in use,
or to improve the design and usability, to accelerate
content updates, or even to improve the website’s perfor-
mance. Kumar et al. [61] and Wang and Lantzy [62] use a
combination of certain usage data, like content volume,
traffic, responsiveness, and interactivity, to analyze a com-
munity’s health. Various web analytics tools can analyze
and present usage data [63] and almost all platforms pro-
vide a dashboard functionality for easy data access. A sig-
nificant advantage is that this data can be exported at
any time and across any timeframe (depending on the plat-
form settings). However, organizational events and con-
straints, for example community managers’ promotion of
certain topics, or the presentation of important organiza-
tional communiqué, can influence this data indirectly.

2.2.2. Content
Although usage data provides information on the

amount and distribution of activity on a given website, it
allows for hardly any conclusions on why users have vis-
ited the platform, whether they have achieved their goals,
and if the platform was useful in this respect. In order to
better understand and interpret these activities, it is help-
ful to take a closer look at user-generated data, like status
updates, blog posts, comments, or tasks and events.
Researchers and practitioners can use various methods to
investigate these aspects, including content analysis, senti-
ment analysis, text mining, or genre analysis. Content anal-
ysis tries to draw replicable conclusions from textual data
to its context [64], or in other words ‘‘Who says what, to
whom, why, to what extent and with what effect?’’ [65].
Sentiment analysis aims to determine a person’s attitude
toward a specific topic [66]. Text mining allows for discov-
ering new information in written communication, or find-
ing patterns across datasets [67] by using linguistic,
statistical, and machine learning techniques. In a genre
analysis, one or more communication genres are manually
assigned to each content element corresponding to their
purpose. Communication genres are ‘‘socially recognized
types of communicative actions [. . .] which are habitually
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executed by members of a community and which pursue a
defined social goal’’ [68]. They are therefore well suited to
describe communication practices and usage patterns
within groups. Based on Yates et al.’s [68] approach, Rie-
mer and Richter [69] conducted a genre analysis of an
enterprise social network. They found that microblogging
in the enterprise context differed greatly from that in the
private context. It was more work-related than some upper
managers expected. Unwanted behavior, like non-work-
related chatter, does not automatically emerge when social
technologies are applied in the enterprise environment. It
is quite simple to export the primary material for analyzing
content. Some platforms even offer features like RSS-feeds
to facilitate this. However, the question of privacy arises,
which needs to be addressed beforehand for example in
terms of work council agreements, or anonymization
methods. Furthermore, depending on the concrete analysis
method, subjective bias is another issue to consider.

2.2.3. Relations
When users interact with each other in an ESN, they

create connections. The study of relations between per-
sons, or social network analysis (SNA), has a long history
in the social sciences [70]. However, in the social sciences,
these relations were often created manually, for example,
by means of interviews, which is a painstakingly slow pro-
cess. If an ESN is used, connections of various kinds occur
automatically when users interact on the platform and
these are documented automatically [11]. Connections
can include following other users and/or commenting on,
liking, rating, and/or sharing their contributions (depend-
ing on which mechanisms are available on the platform).
Consequently, connections emerge between people,
between people and content, or even directly between
content elements. Various metrics can be used to analyze
the structural data [51], as outlined in Section 2. It can fur-
ther be presented as a graph, which is a set of nodes that
Table 2
Proposed data category framework.

Data
dimensions

Characteristics

Activities � Data can originate from various sources
� The automatic collection results in an extensive amount of
� The quantity and quality of an analysis depend on the featur

underlying system, the export options, and the complexi
database structure

Content � Is documented in a corresponding context / related commu
(threads)
� Requires manual preparation (e.g., data selection or pre-pro
� Can be analyzed manually or automatically
� Allows for subjective bias in manual analysis
� Supports multilingual settings

Relations � Different types of relations
� Are affected by platform features and intended tie design
� Allow for the analysis of network dynamics and evolution

Experiences � Must be documented manually and sporadically
� Can be assessed on a sample basis only
� Allow for a deeper understanding of user intensions and th

lying context
� Require a huge effort to prepare, conduct, and analyze
� Allow for subjective bias in the collection and analysis pro
represents the network actors, and a set of edges (or links
or ties) representing the relationships between these
actors [51]. ESN often provide several types of content
and interaction features. Even though they can be exported
quite simply by directly accessing the database, the major
challenge lies in the analysis itself. Researchers need to
decide if and how to combine the exported data in one net-
work, or if it should be treated separately. Furthermore, as
Kane et al. [10] show, researches need to consider the plat-
form-intended tie design and platform features when
interpreting the results.

2.2.4. Experiences
Users’ experience of and the attitude they develop

when using a platform provide insights into their experien-
tial life [71]. Interviews or questionnaires can be used to
collect these qualitative user perceptions. Our review shows
that interviews or questionnaires were used to analyze the
dissemination of ideas [16], the motivation to share knowl-
edge [6], or social software’s effect on employee perfor-
mance [20]. Given all the steps required from the
selection of interview partners and the coordination of
appointments to actually conducting interviews and
undertaking the final analysis [72], the collection of expe-
riences requires a huge effort and lots of resources. How-
ever it still only shows a snippet of all users’ experiences
[11]. Furthermore, the design of interview guidelines or
questionnaires can influence the results. Hence, research-
ers must consider all these aspects when planning an
analysis.

In addressing our first research question (RQ1), we inte-
grate the metrics used in our reviewed studies and the
measurement domains of the business intelligence
approaches [60], as shown in Table 2.

The above framework of data dimensions provides an
overview of the main data sources for a mixed methods
inquiry. Extending beyond existing academic contributions,
Exemplary data
collection
methods

Exemplary data
analysis methods

Exemplary
studies

data
es of the

ty of the

Log files;
Tracking pixel;
cookies

Web analytics [15,43]

nication

cessing)

Structured
content export

Genre analysis;
Sentiment analysis; Text
mining; Content analysis

[14,18]

Structured
content export

SNA; Dynamic network
analysis

[25,19,20]

e under-

cess

Interviews;
Questionnaires

Content analysis [16,6,44]
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we now address our second research question and assess
the implications of using these data dimensions and
combinations in an empirical ESN case study. This
objective suggests a mixed methods research approach,
which is characterized by a combination of qualitative
and quantitative analyses. This method yields additional
insights and improves the validity of the results by means
of triangulation, that is, a systematic comparison of results
from different sources of evidence [73,29]. Triangulation
not only improves researchers’ confidence in their findings,
it also yields valuable insights into the inadequacies, gaps,
biases, and white spots of inquiries that only focus on one
data dimension [35]. For example, by combining content
analysis and network analysis, we have a better chance
of understanding why an online network developed a
particular structure [74].

As motivated in the introduction, we aim to go beyond
the development of a theoretical research framework. We
therefore proceed to assess and apply our framework to a
comprehensive empirical case study of organizational
online social networking. This serves as a proof of concept,
but also enables us to focus on a careful methodological
reflection. More specifically, we want to identify how dif-
ferent methods overlap or inform each other. We also
expect conflicts to arise when comparing interpretations
from different data sources. Subsequently, our case results
help to inform the development of a systematic mixed
methods research approach to ESN studies.
3. Case study

Our selected case organization is the medical service
unit of the German Armed Forces (Deutsche Bundeswehr).
It employs, amongst others, 2700 medical officers and
1600 trainee medical officers assigned to military medi-
cine, military pharmacy, veterinary medicine, or dental
medicine. Contrary to most officers who study at one of
the two Bundeswehr universities in Munich and Hamburg,
these employees study medicine at civil universities across
Germany. The workforce and the students are distributed
across five hospitals, 37 universities, and 200 other
facilities.

The organization was selected for its strong hierarchical
culture, which allowed us to focus on online networking
across hierarchies. In this controversial and context-
dependent domain, we expect each data dimension to
yield different results due to their varying ability to
capture user intentions, planned versus actual user
behavior, and the organization’s contextual influences.
For example, we consider interviews to more accurately
capture perceived contextual norms, as well as how they
influence behavioral intentions (why something is done
or not). On the other hand, structural SNA usually focuses
on manifest content, which means it is unable to indicate
the ‘‘invisible’’ context that might explain why certain
online networking behavior is observable (or not). By
carving out these differences in the methods, we aim to
gain better insights into the inconsistencies or mutual
validation of different data dimensions. This focus on the
implications of data collection methods also implies we
do not primarily intend to explain hierarchy formation in
this paper. The relevant period for our research starts in
2009, when the department responsible for the training
of medical officers identified a need for a platform to support
knowledge transfer and collaborative learning. Trainee
medical officers specifically expected state-of-the art
communication tools. The department decided to implement
an ESN, which we refer to as Med-Net in this paper.

The main goals of the Med-Net project are to (1) foster
knowledge transfer and collaborative learning among staff,
(2) improve the quality of education and the in-service
training of new employees, (3) strengthen the corporate
identity and networking of staff, and (4) create a collabora-
tive knowledge base [75]. Med-Net was initially intended
for trainee medical officers, but was extended to all medi-
cal staff later on. Even though the use of Med-Net is volun-
tary, superior officers strongly encouraged its use. These
characteristics were considered in the analysis.

The project started in November 2010 as a pilot, which
was developed and maintained by our research group. It
was handed over to the Bundeswehr’s medical service in
2013, which has since then been running the platform. In
the course of this handover, we had the opportunity to
evaluate Med-Net, which gave us exclusive access to an
otherwise inaccessible data set. The goal of the evaluation
was to document existing use cases and to evaluate their
usage, as well as to identify best practices. This broad
objective made this case very suitable for our research
objective, as we could carry out a very comprehensive
analysis of all the domains proposed in the above frame-
work (Table 2).
4. Methods and data collection

In the following sections, we describe the methods used
in the case study. The theory section motivates these
methods, which are based on the framework in Table 2.
Later, we describe in detail the data dimensions used and
how they were collected in our case setting.
4.1. Method combination

Several studies have argued that the ways in which ESN
are used are not prescribed in advance and that the users
themselves decide how to apply such software and the
given features by incorporating ESN into their daily tasks
[76,10]. Since use cases are not defined, evaluations are a
comprehensive and exploratory inquiry and allow for a
mixed methods approach to be used to evaluate a social
network case.

The research thus involved multiple methods, which
helped verify one method’s results by means of those of
another method [34]. A mixed methods approach can also
help expand the results to enhance the integrity of the
findings [33].

Creswell and Plano Clark [33] present six major mixed
methods designs. They differ in order and in their depen-
dency of the qualitative and quantitative analysis phases.
We used a convergent parallel design, which is suitable
to develop a complete understanding of the domain of
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interest [33]. Other designs are more suitable when the
focus is on certain aspects. Hence, our qualitative and
quantitative analyses are based on data from the same per-
iod. Neither strand influenced the other and were handled
the same. After the collection, the results were compared
and interpreted.

Following the methodological overview suggested in
[60], our quantitative data collection and analysis consist
of web analytics and a quantitative social network analysis.
The qualitative strand consists of expert discussions, genre
analysis, and semi structured interviews.

According to Venkatesh et al. [34], qualitative methods
are suitable for six aspects of social network analysis: the
exploration of networks, the examination of network prac-
tices, network interpretations, network effects, and net-
work dynamics, as well as access to actors and networks.
Building on this framework, we mainly focused on the
exploration of the network, the analysis of network prac-
tices, and on network interpretation.

The exploration of the network forms the basis for fur-
ther investigations. We gathered preliminary information
about the network by means of discussions with experts.
In this case, the experts were the persons responsible for
the community management and technical development
of Med-Net. This gave us a deeper understanding of use
cases and of the platform’s functionalities. It also helped
us understand the kinds of users present in the network.
The exploration moreover allowed us to focus further
research and interpret the quantitative findings later on.

The examination of the social practices was done by
means of semi-structured interviews and a genre analysis.
This helped us reconstruct and understand the specific
user practices. To better interpret our findings on the rele-
vance of the network for its users, we combined the qual-
itative data with the results from our quantitative analysis.
Our approach allowed us to analyze the dissemination, the
conditions, and the consequences of usage patterns.
2 http://www.commetrix.net/.
4.2. Data collection, preparation, and analysis

Activities can be collected via cookies, log files, page
tagging, web beacons, and packet sniffing [61]. In our case,
the underlying content management system, Drupal, auto-
matically captured the data, which we exported to Excel
files and analyzed manually. Owing to Drupal’s specifics,
we could easily export statistics on, for example, visits,
views, and the number of content elements. However,
other desired information could not be accessed, for
example, details of search requests and poll data. We did
not consider data from the first year, as this was a testing
phase and we believed this data would distort the
outcome.

To examine communication in groups, we conducted a
genre analysis of the content of selected groups in Drupal.
The Med-Net groups were manually ranked according to
their number of articles, members, and views. Seven of
the top ten groups were selected based on their activity
and privacy setting. Only public groups were analyzed.
All 1155 content elements (status messages and articles)
from the seven selected groups were exported for the
genre analysis and manually processed, as Yates et al.
[68] suggest.

Furthermore, after a process of anonymization, we ana-
lyzed the relations of all the registered Med-Net members.
We assessed three different types of relations, which were
based on the following Med-Net technical features: (1)
content and comments, (2) contact requests, and (3) direct
messages. On the content and comments level, nodes are
defined as users who create a content element (either an
initial content or a comment). Edges were defined as com-
ments on initial content. In the case of contact requests,
edges comprise accepted contact requests. Nodes are send-
ers and recipients of these requests. When direct messages
are examined, nodes are senders and recipients of direct
messages, and edges are created by sending a direct mes-
sage to a user via Med-Net. During the analysis, we consid-
ered these three dimensions separately and did not merge
them into one network. A social network analysis was per-
formed on the data and the result was presented in a graph
created using Commetrix2 software.

We conducted semi-structured interviews to gain an
understanding of the users’ experiences. To this end, a
guideline containing 13 questions was created. It focused
on the activities and position of the interviewees, their
experiences with civil social networks, their current Med-
Net use, and suggestions for optimization. All the intervie-
wees were Med-Net users. They were selected on the basis
of their activity index, a Med-Net feature. This index incor-
porates the number of log-ins and views, as well as the cre-
ated content and comments. Based on this index, we
identified very active and passive users. Furthermore, we
considered officers of various ranks and with different
tasks at different locations in Germany to gain a broader
perspective. In total, 25 users were invited to participate
in a 30-min interview. Ultimately, 13 phone or personal
interviews were conducted. With the interviewees’ con-
sent, the interviews were recorded, anonymized, and tran-
scribed. After the evaluation, the records were deleted.

5. Analysis results

This section presents selected results of our mixed
methods approach, using our proposed data dimensions
as the main structure. Elements are selected for presenta-
tion if they serve to illustrate the interplay between the
different methods and their results.

5.1. Activities

At the time of the data extraction, more than 1400 users
had registered on the platform. Although many only pas-
sively followed the conversations on Med-Net, almost a
quarter of the users were actively involved. Even when
the number of new users decreased, there was a growing
interest in the existing content, which the number of visits
reflected. The number of visits also showed peaks from
time to time. Additionally, the different communication
features (content, comments, and private messages) were
used very unevenly. Fig. 2 shows that more than half of
all the created artifacts were private messages.

http://www.commetrix.net
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Fig. 2. Usage of Med-Net communication features.
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The examination of the content types clearly showed
that events played an important role, even though the
event feature was not fully implemented at the time.
More than 30% of the created content was an ‘‘event’’
type. The analysis also showed that the users primarily
created groups that required group membership or
invitation. Furthermore, the usage data indicates that a
large amount of communication took place within those
closed groups.

In addition, a ranking was created of the top 10
Med-Net groups. The groups were ranked according to
their number of articles, members, and views. Five groups
appeared in all three rankings. This gave an indication of
the importance of these groups and the topics discussed
therein, but also showed their potential allies, or good
sources of feedback for the further development of
Med-Net, as the members of these groups are very active,
can provide good feedback, and may work as information
hubs in the future.
5.2. Content

The genre analysis revealed that Med-Net was mainly
used for coordinating events, appointments, and meetings.
More than 40% of all articles and status messages are event
related, as can be seen in Fig. 3 (a detailed description of
the genres can be found in Appendix A). This corroborates
the usage data analysis’s results. The genre analysis fur-
thermore shows that, besides coordination, the discussion
Fig. 3. Overview of identified
of opinions and sharing of interesting information was a
dominant aspect of the communication.

The analysis also revealed a use case that was not pre-
viously obvious: the selling of professional literature. While
this genre is not particularly remarkable, it highlights that
users follow their individual needs and, in effect, create
new uses. This would not have been recognized if only
usage data had been analyzed. The interview data did not
suggest this use case, as we were unable to interview all
the Med-Net users. We thus emphasize that a combination
of methods can compensate for the disadvantages of indi-
vidual forms of inquiry.

Praising other users, or thanking them, was quite com-
mon. This was very positive behavior and contributed
greatly to motivating the users. They recognized that their
commitment was valuable and that they could help others.
Additionally, the users had established and maintained a
polite interaction culture, which was inferred from the sal-
utations and forms of greeting. The interviews confirmed
these findings. None of the other applied methods revealed
such behavior. The genre analysis moreover showed that
classified documents were not often exchanged, even
though this was allowed to a certain extent.
5.3. Relations

Med-Net’s entire network structure was analyzed on
the basis of the following different network types: (1) con-
tent and comment, (2) direct messages, and (3) contact
requests. Furthermore, we analyzed the seven groups,
which we initially selected for the genre analysis, in more
detail. Our goal was to understand how the hierarchy of
the federal armed forces would influence their communi-
cation and networking behavior. Hence, the users of these
groups were grouped according to their military rank.
Table 3 provides an overview of the total number of active
soldiers with their respective ranks within the selected
groups and overall. We used the NATO ranking code [77]
for military ranks. The grouping of the ranks in Table 3
(e.g., OF3-5) follows the common Bundeswehr structure.
Because not every member of the medical service is a
Med-Net member, the distribution of users across ranks
communication genres.



Table 3
Overview of Med-Net users according to a relational analysis.

Military rank Number of soldiers
(in Med-Net)

Number of soldiers in
selected groups

OF3-5 158 23
OF2 76 11
OF1 665 97
OR 5-9 329 48
OR 1-4 89 13
Civilian/n-a 82 12

Fig. 5. Network structure based on military ranks and on locations.
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in Med-Net does not correspond to the distribution in
medical service in general.

5.3.1. Content and comments
Even though 388 users contributed to the content, the

majority of it was derived from only a few people, who
constitute the core of the network. However, these core
users do not form a dense network themselves. Further-
more, the analysis shows that the majority of the core
users have a high military rank. Med-Net is not used for
organizing military matters. Hence, no tasks or commands
are given to subordinates via this platform which was con-
firmed by the genre analysis. Therefore, this distribution
indicates the higher ranks’ willingness to share their
knowledge, and offers the lower ranks a good opportunity
to profit from it. The average degree of connectedness is
very low. In addition, we detected 54 isolates, that is, users
who published content but received no reaction.

5.3.2. Direct messages
Similar to communication via content and comments,

the network of direct messages also shows a small number
of heavy users. They can be regarded as superspreaders,
that is, people with many contacts and a large content
output.

5.3.3. Contact requests
The graph of this network differs very strongly from

the other two. The average degree of connectedness is
much higher and the active core is much larger. Further-
more, this network covers the majority of the Med-Net
users. In sum, there are 1192 nodes and 4375 edges. In
total, 71% of the users have at least one approved contact.
Based on contact requests, Med-Net users are far more
Fig. 4. Graphs of three network types (1: Conten
connected than their content and comments or direct
messages indicate.

A comparison of the three distinct network types shows
that lots of users know each other and stay in close contact.
However, the majority prefers to communicate directly
and privately instead of openly (Fig. 4).
5.3.4. Hierarchy
Besides these three levels of analysis, we were inter-

ested in the military hierarchy’s influence on the commu-
nication and network behavior. We also wanted to
double-check interview statements referring to the ranks
not playing an important role in Med-Net. The analysis,
based on the content and comments of the seven selected
groups, revealed that this assumption was not true, which
Fig. 5 shows. Connections across ranks mostly occurred
across the higher ranks. However, the majority of the net-
working occurred within the same hierarchy level, espe-
cially between OF-1s. Comprising 48%, OF-1s were also
the biggest group of users and provided most of the con-
tent. Although unsurprising, it is striking that OF-1s
bridged the structural gap [78] between the lower and
upper ranks. There was therefore a strong relationship
between OF-1s and OR-5-9s, as well as between OF-1s
and OF-3s.
t; 2: Direct Messages; 3: Contact request).
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5.4. Experiences

Besides an analysis of the numbers and content, we also
conducted an interview study. This study was centered on
the following questions: 1. How is Med-Net currently
being used? 2. Have users established new ways to use
it? 3. How can Med-Net be improved?

The motivation to use Med-Net and how it is used
depend largely on the user’s rank and role. The interviews,
for instance, show that, from time to time, there were
events at different locations during which Med-Net was
presented. After such events, superior officers occasionally
urged the lower ranks to use Med-Net. The officers in
charge of caring for lower ranked officers mostly used it
as a fast and barrier-free way to make contact with officers
with whom they were not close. The trainees regarded
obtaining the latest information on military and academic
issues as Med-Net’s major benefit. Across all ranks and
positions, the interviewees regarded Med-Net as a good
source of forms, regulations, and other documents. But
they were also uncertain whether Med-Net should be used
to exchange these documents. The interviewees empha-
sized several distinct Med-Net features, for example, the
virtual hospital and the location profiles. When asked if they
used Med-Net in other ways than initially intended, none
of the interviewees mentioned a new use case.

All the interviewees stated that military hierarchy does
not play an important role in the use of Med-Net. The
threshold for making direct contact with a superior officer
through Med-Net was described as very low compared to
the official channels. Some interviewees, however, feared
that this reduced distance could lead to a loss of respect.
But when asked if this actually happened, no one con-
firmed it, and many mentioned that communication was
polite and respectful. Some suggested to improve the
usability in certain Med-Net areas. Furthermore, the search
functionality was said to have potential for improvement.
The users also mentioned that Med-Net did not offer a pos-
sibility for quick appraisals – for instance a ‘‘like’’ button.
6. Discussion

Based on our empirical inquiry, we will now refer to our
initial research questions and discuss the respective
results.
6.1. Data dimensions in ESN research

To address the first research question, we developed a
framework of available data dimensions in the ESN con-
text. Our case study showed that these four dimensions
provide a comprehensive view of ESN use. However, this
comprehensiveness could result in getting lost in the data.
Therefore, these dimensions should be seen as the top
layer only. Each data dimension should be divided into
meaningful sub-categories to focus future research. For
example, activities can contain statistics about the content
elements, or the users. Content can be used, for example,
for information extraction, topic tracking, summarization,
categorization, and more [79]. Future research should
determine which of these data mining technologies are
valuable in the context of an ESN analysis. Furthermore,
due to its technical features, ESN allow for analyzing multi-
ple types of relations. Researchers need to consider
whether and how to integrate relations, such as followers,
friendships, direct messages, or even user comments.
Assessing the experiences of ESN users can generate a dee-
ply contextual understanding of users’ outer and inner
worlds [71], producing a wide variety of results. We there-
fore maintain that a standardized set of interview or sur-
vey questions will contribute comparable results in the
analysis of a specific ESN, or across different systems, or
different case studies. Consequently, further research is
required to describe each dimension separately in order
to gain an applicable framework.

6.2. Mixed methods approach in ESN research

Based on our case analysis, we next address our second
research question and discuss the applicability and possi-
ble benefits of a mixed methods approach in analyzing
an ESN.

Our exploratory case study suggests that individual
analytical methods for examining online social networks
can improve our academic understanding, but they also
provide a basis for managerial interventions. An analysis
of activities can reveal areas of high or low contribution
and interest in an ESN. Companies can use this data to
identify popular features, or content types. Content analy-
sis results are, for example, usage patterns or hot topics.
The interview data shows the underlying motivation for
the observed behavior, as well as how individuals perceive
the ESN’s benefits and limitations. A network analysis
reveals how the network is constituted and shows the
structural configurations that influence communication.
All this data, even if considered separately, can already
help inform the development of communication strategies,
the improvement of workflows, and the platform develop-
ment in terms of its usability, technical features, and social
structure. Furthermore, such data provides a basis for
deducing arguments to justify the ESN’s relevance for the
management, or to convince new users to register. How-
ever, combining different analytical perspectives enables
a better account and explanation of the underlying phe-
nomena. Mixed methods analysis moreover yields more
robust results as different methods lead to consistent find-
ings that confirm each other.

In the next section, we exemplarily show how this
relates to our case study, that is, we discuss the benefits
of a mixed methods approach, but also its limitations.
Based on this, we develop guidelines for the separate appli-
cation of the data dimensions, as well as in the context of
mixed methods ESN analysis.

6.3. Benefits and limitations of mixed methods research of ESN

In some cases, our approach revealed contradictions. For
example, we found that users’ perceptions of their network
can strongly differ from the measured log data. These con-
trasts cast doubt on studies that focus solely on surveys or
interviews. Our data clearly shows that valuable insights
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might remain undetected. In more detail, our adopted mix
of methods specifically highlights the following four
situations.

6.3.1. Mutual confirmation of results
The quantitative activity analysis helped identify coor-

dination as a main reason for using the network. The
results show that the qualitative results emerging from
the genre analysis and interviews support this log-file-
based interpretation. The interviews also emphasize the
polite communication style, which was first indicated by
the genre analysis, even though the interviewees were
not directly asked about this. Furthermore, our quantita-
tive results from the network analysis show a high degree
of connectedness. This is consistent with the interviewees’
perception that the social network is beneficial in terms of
making contact and staying in contact with remote actors.
Consequently, the main use objectives and individual
advantages of online social networking emerged consis-
tently in different types of inquiry.

6.3.2. Conflicting results
The mix of methods also yielded conflicting results,

especially in the context of the social desirability of the
outcome. For example, the interviewees claimed that hier-
archy does not play an important role in communication
on the network, which would be in line with an ideal group
culture. Conversely, the SNA showed that networking is
mostly done within the same hierarchical level, which
indicates that the organizational hierarchy affects the com-
munication behavior. People might therefore be inclined to
prefer the same hierarchical level, but would in principle
be ready to collaborate more across levels. The interviews
thus emphasized the potential scope of acceptable use
rather than highlighting the typical cases. The utilization
of document exchange is a similar example. The view the
users expressed in the interviews differs from the user-
generated data. The interviewees mentioned that the net-
work is a good place to exchange (classified) documents.
However, this behavior was not detected in the genre anal-
ysis. We did not track the number of uploads or downloads
in the usage data analysis, which could have made this
result even more significant.

6.3.3. Clarification of observed phenomena
Some results could initially not be explained on the

basis of just one type of inquiry. For example, our SNA
pointed to an uneven distribution of users across different
locations. Only the interviews revealed the context, that is,
that network introduction events only occurred in major
locations, which enabled a useful interpretation of the
SNA results. As a background story, the interview-based
narration of the introduction events also helped explain
the peaks that the activity analysis identified in the num-
ber of visits. In these events, the superior officers occasion-
ally urged the lower ranks to use Med-Net. As a result, the
number of visits increased right after the event. Owing to
the special handling of the registration process, the num-
ber of registrations did not increase. The usage data also
showed low use of certain platform features. In this con-
text, the interviews revealed that one reason for this was
the partially poor usability, with the interviewees describ-
ing a confusing platform layout in some Med-Net areas. In
all of these cases, the qualitative data helped highlight the
context, thus making the quantitative results more
comprehensible.

6.3.4. Revelation of new insights
A mixed methods approach is more likely to identify

new insights. A new use case (‘‘offer literature for sale’’)
was discovered via the genre analysis, while no other
method indicated this. Interview results might be insuffi-
cient here if the selected interviewees do not use the ESN
in that way. Another example is the combination of SNA
and web analytics, which revealed unexpected user behav-
ior. It showed that the heavy use of direct messages was
limited to a small group of users. Even though the genre
analysis indicated that users talk about the ESN, no direct
benefits were mentioned. Only the interviews revealed
new qualitative benefits, besides the already mentioned
networking benefit. Finally, the combination of web ana-
lytics and genre analysis revealed the necessity to review
and promote important content: in our case, the usage
guidelines. Both perspectives suggest that the users nei-
ther read the usage guidelines (web analytics), nor talked
about, or referred to them (genre analysis). To sum up, this
shows that the strengths of some methods can compensate
for the weaknesses of others. Table 4 shows a structured
summary of all the aspects described above.

In most of the issues shown above, interviews played an
important role and strongly contributed to a better under-
standing by describing the context. This revealed several
issues, which future studies can explore and further
develop. In our case, the mixed methods approach had a
convergent parallel design, which allowed us to compare
and triangulate certain data. But, as indicated in the results
section, even more results or more significant results would
have been possible with other configurations of mixed
methods. We therefore suggest taking an exploratory
sequential design, in which the qualitative data collection
and analysis build on a previously conducted quantitative
data analysis. We moreover suggest using a multiphase
design. Here, a first qualitative (pre)study informs a subse-
quent quantitative (pre)study. This in turn informs the
methods that are used in the mixed methods study [33].
This will allow for a step-by-step evaluation of different
aspects, building results and insights on top of one another
and making use of the four aspects described in Table 4.

6.4. Guidelines

While using the four data dimensions in a mixed meth-
ods approach, we faced some methodical and practical
challenges. We now address these challenges by providing
guidelines for an individual application of the data dimen-
sions, as well as in the context of the four identified aspects
of mixed methods ESN analysis (see Table 5). Because the
guidelines are based on our experiences in the course of



Table 4
Overview of possible mixed methods advantages.

Example Data
dimensions

Details

Mutual confirmation of results

Confirmation of intense coordination use Activities Large number of event content types
Content Large number of coordination-related communication
Experiences Summary: Med-Net is good for coordination

Confirmation of communication style Content High use of polite salutations and greetings
Experiences Summary: Respectful communication takes place

Confirmation of benefits of Med-Net usage Relations High degree of connectedness based on contact requests
Experiences Summary: Med-Net is a good way of staying connected with remote

officers

Conflicting results

Effect of hierarchy Interviews Summary: Hierarchy does not affect communication
Relations Mostly connections within the same hierarchy

Usage for document exchange Experiences Summary: Med-Net is a good place for document exchange
Content Missing genre ‘‘document exchange’’

Clarification of observed phenomena

Uneven distribution of users across different locations Relations Detection of uneven distribution
Experiences Clarification: Introduction events mostly in Munich and Hamburg

Visit peaks Activities Detection of peaks
Experiences Clarification: Higher officers command participation at introduction events

Low use of certain features Activities Detection of low usage
Experiences Clarification: Lack of usability (user-unfriendly)
Content Missing genre ‘‘document exchange’’

Revelation of new insights

New use cases (book sale) Activities No indication
Experiences No mentioning of this use case
Relations Not suitable for such results
Content Revelation of entries about selling books

Imbalanced communication via direct messages Activities Heavy use of direct messages
Relations Heavy usage only within a small group of users

Qualitative benefits of Med-Net Activities Not suitable to show qualitative results
Content No indication visible
Relations Not suitable to show qualitative results
Experiences Summary: Med-Net helps with daily routines and improves knowledge

exchange.

Better promotion and review of usage guidelines
necessary

Activities Low interest in usage guideline pages (based on number of views)

Content No mention of usage guidelines in the communication

Table 5
Guidelines for a mixed methods analysis of ESN.

Data dim. Research guidelines

Activities Individual application
� Due to database complexity, consider extra efforts to export data to the required structure
� Consider the volatility of events that are typically subject to various degrees of importance over time (peak periods)
� Limit complexity by defining subjects of interest and time periods in advance
� Detecting main event types can help researchers focus on the dominant use cases

Confirmation
� Corroborate usage behavior cases by triangulating the results from reported data (experiences)

Conflicts
� None identified

Extension/revelation
� Use activities as indicators of issues that require a deeper analysis of other data dimensions
� Consider network structure when analyzing the usage intensity of platform features to obtain a clearer picture
� Consider the context (from experiences) for a better understanding of possible activity peaks or other significant usage changes
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Table 5 (continued)

Data dim. Research guidelines

Individual application
Content � Consider the context of conversation for adequate coding results (communication threads)

� Consider possible multi-lingual environments and their impact (e.g., a discussion of complex issues may be more likely in users’
mother language)

Confirmation
� Select a broad variety of content to allow for confirmative effects

Conflicts
� Look for missing genres or usage patterns by comparing the results of other data dimensions

Extension/revelation
� Look for new genres or usage patterns by comparing the results of other data dimensions

Individual application
Relations � Define focal relationship(s), for example, consider combining different relational data

� Consider the restrictions and affordances of the platform in the interpretation of the data (some relationships are easier to create
than others)
� Consider the design of possible relations as predefined by the platform

Confirmation
� Network visualizations and centrality metrics can confirm personal perceptions of being connected as expressed in interviews

Conflicts
� Consider that network analysis may provide a biased/different view, as one relationship is usually in focus, whereas interviewees

might be able to switch their referenced relation quickly and subconsciously
� Consider that, in contrast to experiences, a networking structure excludes the context and the motives behind networking (e.g.,

plans for cross-hierarchical use)
Extension/revelation
� Consider interviewees’ different degrees of embeddedness in order to explain different user groups’ different views
� Examine whether identified dominant behavior occurs in a strongly connected (smaller) cluster, or is dispersed across the whole

network; the interdependency of interviewees’ experiences, and their activity types
Individual application
� Consider an appropriate interview or survey design

Experiences Confirmation
� Interviews should address aspects of interest (inspired by other data dimensions) explicitly to allow confirmation (or reveal

conflicts)
Conflicts
� Results may represent the planned/intended behavior, while all other dimensions are more likely to assess the actual behavior

Extension/revelation
� Explicitly ask for own use cases and usage patterns and their reasons in order to understand user intentions
� Plan a preparative interview with platform owners to understand the relevant conditions (e.g., the rollout process, registration pro-

cess, and promotion activities)
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the case study, they are neither complete nor described in
other studies.

7. Conclusion

Communication within a networked organization cre-
ates a large variety of data, for example, usage data, user-
generated data, structural data, and user perceptions. The
analysis of this data yields valuable insights for relevant
business decisions. The applicable analytical methods and
the questions that these analyses can answer are equally
diverse. In this paper, we proposed a framework of four
basic data dimensions and identified their key characteris-
tics. We argued that a mixed methods approach can pro-
duce better results than a single method approach,
because it considers combinations of different sources of
evidence. We explored the application of our data dimen-
sion framework and of mixed methods research in a com-
prehensive and multi-dimensional empirical case study.
Based on our analysis, we reflected on four aspects of
mixed methods approaches. These are the confirmation
of prior results, the clarification of observed phenomena,
the contrasting of results, and the discovery of new
insights. In conclusion, we explained that a mixed methods
approach is helpful in that it not only shows activities in an
ESN, but also the motivations behind them, as well as the
resulting social structures.

Our case also showed that a mixed methods approach is
not only applicable to the evaluation of an ESN for
research, but it also creates additional value for organiza-
tional decision makers, as the evaluation results are more
significant and more comprehensive. Furthermore, the
results of the case study, in the form of guidelines, provide
a toolbox for practitioners to generate multi-dimensional
insights into their company networks, which, in turn, can
support better decision making. The selected case revealed
that enterprise social networking is a multi-dimensional
phenomenon that is reflected in different data dimensions.
Researchers need to consider the implications of only using
one data dimension for their research. They can also bene-
fit from various combinations of different data dimensions.
We further conclude that a strong focus has to be defined
when using mixed methods to avoid results that are too
broad and to easily establish a link between the different
methods. Future research should therefore focus on con-
ceptualizing enterprise or business-related questions and
examine how they can be addressed and assessed by
means of mixed methods.



Appendix A. Genre description

Genre Description

Announce an event A future event or meeting is announced
This can be a march or target practice, but can be an exam
or a leisure time activity as well

� On 23 November 2011, there will be target practice from 10 am to 3 pm in [anonymized]. Whoever is interested,
please let me know so that I can forward the data. Call me at 0172-[anonymized]
� Dear comrades, I have scheduled an appointment to March in the sports area on Friday at 8 am

Accept or reject event invitation Users respond that they will participate in an event or that
they cannot participate

� Count me in as well
� Sounds great! I am interested
� I am sorry, but I won’t make it. I have to write the second draft of my doctoral thesis until then

Share event details More specific and concrete information regarding an
event is being requested, or being stated respectively (e.g.,
time or place)
The event may also be cancelled

� Hey guys! Are there more details about the weekend regarding the program (Does the existing program remain
unchanged) and dress code (DA, camouflage or even BGA)?
� Hi comrades, [. . .] a quick explanation of what this is. The placement test is the test that will get you 30 credit points

(you can check out the exact distribution of scores in the following excel sheet) [. . .]

Task coordination Necessary tasks are stated. However, tasks are not
delegated to a group or person directly

� Please read the document completely and carefully and
fill it out. Please attach the proof that the university has
received the payment to the application

Discuss opinions Share one’s opinion regarding a specific topic and possibly
discuss the topic in more detail

� I find it an interesting dispute about leadership and
speech, not only for members of the land forces.
‘‘Comments and discussion wanted and needed,’’ in
order to stick to the motto of the linked polemic paper

Praise other users Praise the post of another user or mention their
engagement in a positive manner

� Thank you for posting this summary! The chat was very
interesting and especially the case study at the begin-
ning was quite fascinating
� Thank you for helping me make contact!

Share status update A short message is being posted on what the user is doing
at the moment or how far he or she has gotten with a
specific task or project

� I am currently working on planning the course. But it’s not that simple. [. . .]
� Status: Begin brainstorming and research. Responsible: [anonymized]

Share own experiences Users report their own experiences or document results of
events in which they participated

� Well, we usually had tutorials 2–5 days before the exam
in a ca. 1.5–2 h PowerPoint coaching session. . .
� From 27 to 29 November 2012, there was a workshop in

the SanAkBw in Munich. Present were amongst others:
[. . .]. In work groups, we defined skill profiles for each
of the training periods and analyzed the deficits
� Summary of the chat with medical officer [anonymized]

regarding the topic ‘‘anesthesia and emergency medi-
cine’’ from 23 January 2013. At the beginning, partici-
pants were given a case study, which they eagerly
solved. In the following [. . .]

Share tips and tricks Users give tips, which they think might be helpful to other
users
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Appendix A (continued)

Genre Description

� Emergencies happen without notice, suddenly and surprisingly [. . .] to notify relatives and friends please take down
the name and further contact details in the form [. . .]
� Movie-tip: ‘‘So close to death.’’ Monday, 21 November on ARD at 10:45 pm the documentation: ‘‘So close to death’’

regarding the situation in Afghanistan
� The covers and content lists of the last letters to members are published in this blog. Every user can search the blog

for interesting articles and request a copy of it from our branch office
� Here you may ask questions that have not been answered in the text or the program; see link

Share a link or reference Users publish a link to a website on Med-Net or
externally, which they think might be interesting to other
users. The link can also lead to attached files or contain an
indirect reference (e.g., naming the place of the content
without posting a hyperlink)

� The program of the MKP: http://www.[anonymized]
� Attached, you can find the protocol of the SVV I/2013 [attachment]
� Further information will follow in the group: FachSanZ Köln-Wahn
� More detailed information can be found in the group SanOA Rheinland

Ask a question Users have a question and ask other users for help
� Is the topic mandatory term still recent? What decisions have been made?
� If you come as a backup officer, do you have to participate in the preliminary practice?

Clarify an issue Users explain an already addressed issue in detail. This
happens as a response to other user’s requests

Share contact details Users post their own contact details or these of persons
relevant to the addressed issue

� Captain [anonymized] phone: 089-[anonymized]

Present a project Users describe a project in which they are involved or on
which they have detailed knowledge

� I would like to highlight the project ‘‘SimMed,’’ which was presented to me at a conference. The project just recently
won the European eLearning Award. Initial point: student doctors and doctors in further training often have to advise
someone, make decisions, and conclude with a proper diagnosis under heavy time pressure in order to save the lives
of patients

Offer literature for sale Users offer own materials, such as specialized literature
for sale

� Hello, I sell the following books: Explain 7. Edition. Inner medicine [. . .]; 8. Edition surgery [. . .]

Meta-communication regarding Med-Net Users ask questions on how to use Med-Net or give tips to
improve its usability

� Even if the conditions of the group structure are not optimal right now, it should fall asleep! Do we have the possi-
bility to upload the compendium in here?
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