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Abstract: In a knowledge society it is crucial to serve the need for accurate and up-to-
date knowledge produced by scientists. The possibilities of electronic communication
through the use of social software provides means for open discourse and offers easier
ways to make scientific and educational resources available that can be used in knowl-
edge management and e-learning. Within this paper, we describe how researchers
share knowledge in the form of artefacts. These artefacts consist of open science and
open educational resources. The focus will be on understanding the influence factors
for sharing these artefacts with social networking services. Through the research, an
improved understanding of the decision making and sharing habits of a researcher will
be obtained for the use of social software for globally distributed and open scientific
communication.

1 Introduction

The goal of this paper is to identify freely available resources provided by scientists and
to understand some of the key influence factors for sharing these resources with social
networking services. These resources are produced originally for the purposes of research
or education and are manifested in the terms of open science and open educational re-
sources. Open science resource (OSR) refers to freely public available research artefacts
while open educational resources describe technology-enabled and open resources (such
as learning object, didactical design etc.) used for educational purposes [UNEO2]. The
overall outcome of our research is to structure, understand and facilitate the use of OER
and OSR by researchers. Our focus is on social software because of its potential for easy
ways to spread, distribute, and disseminate information to a wide community as well as
to encourage people to dialogue and discourse. Our research is on the one hand distinc-
tive because it integrates influences of knowledge sharing with influences of technology
acceptance in one model. On the other hand, we bring together the two key elements of
academia in the tradition of Humboldt - research and teaching [SWO00] - and focus on the
open sharing of research artefacts as well as educational resources.

Nowadays, the up-to-dateness of knowledge is changing very fast and therefore, a re-
freshing and relearning of erstwhile gathered knowledge (e.g. during a study) is needed
permanently. The demand is mostly driven by appearing problems, ideas, trends or similar
triggering activities and therefore can hardly be planned. That’s why the informal knowl-
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edge exchange and self-reliant knowledge acquisition by employees is getting more and
more important. Contrary to the pre-internet and pre-Web 2.0 era when the main knowl-
edge resources were books and trainings, today an ad-hoc need for knowledge leads often
to a query in Google or Wikipedia. As a matter of fact a lot of useful information or codi-
fied knowledge are available in the Web and often the most difficult decision is to separate
the trustworthy information from rumors, meanings and opinions.

Due to the fact that reputation is one of the most important factors for the success of uni-
versities and scientists, we can assume that information officially provided by universities
or scientists (e.g. through publications or university web pages) have a high quality com-
pared to other available information in the internet. Hence, these pieces of information
can be more easily trusted compared to other information sources and used to meet occur-
ring needs. This means that the resources provided by reliable sources build an excellent
foundation of external resources for the knowledge management and e-learning needs of
a company. That applies as long as an adequate amount is freely available. Therefore, we
focus our research on how to facilitate the sharing of these resources by the scientists.

The paper is structured as following: The second chapter describes the artefacts for open
science and open education while the third chapter explains how social networking ser-
vices as one type of social software can be used as an supporting infrastructure for knowl-
edge sharing. In chapter four we introduce our research model which aims at the under-
standing of knowledge sharing via social software by scientists and disclose the model of
influences that act as the basis for our current research. The last chapter shows our further
steps, expected results and emphasizes the practical relevance.

2 Artefacts in open science and open education

In the following we explain the meaning of open science and open education and show
exemplary the artefacts that can be shared. A scientist can communicate about her re-
search in closed or open ways. In our research we concentrate on the public part of the
communication. Beside research, most of the scientists (or scientific staff) in universities
and academies are engaged as well in education and in some countries like Germany, the
university system is explicitly based on the unity of research and teaching. Therefore, we
include in our research the use of social software for educational purposes.

”In short, openness means ’shared’” [FSdB09, p. 8]. But there are difficulties for such
a binary distinction between closed and open resources or behavior. Instead openness
must be seen as a spectrum with the extreme of closed resources that are not accessible by
anyone at the one end and the extreme of open resources that are available and modifiable
by everybody at the other end [Max06, S. 122].

Today’s discussion about open science are mostly based on the sociology of science formu-
lated by Robert King Merton [Mer79]. Science is described a system within the scientist
act as an individual, her career is solely influenced by reputation and the scientist has to
communicate openly about her research [Zim94]. The discussion about open science got
a new stimulation through the phenomena of open source initiatives. Open source could
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be seen as free available software with a free available open source code. Thereby, it
facilitates the use and further development of software for all. Beside other “open” ini-
tiatives, the emergence of open source has influenced the understanding of open science
and leads to initiatives which are aiming on the free availability of knowledge and arte-
facts to perform research processes [Sch07b]. The research artefacts - that we summarize
in the following under the term of open science resources (OSR) - and related initiatives
are publications that are open access [MS09, Pet10], open data [ASB*04, US07], open
workflows [FSdB09], open model [FSK07, KSF06] and ideas, experiences, etc. that are
shared e.g. in the personal blog of the scientist.

Contrary to the openness of research, ongoing discussions and past studies regarding open
education are very often connected to a specific resource or an artefact [AF10]. Search-
ing for a common definition for open education is therefore quite problematic. UN-
ESCO has described OER as: “technology-enabled, open provision of educational re-
sources for consultation, use and adaptation by a community of users for non-commercial
purposes”’[UNEQO2]. However, OER are not always altruistic or non-commercial. In prin-
ciple, OER mean that they are freely accessible and re-usable in different licensing condi-
tions. These resources include different objects, such as digital learning objects, articles,
textbooks, software tools, simulations or animations, electronic textbooks, as well as syl-
labi, curricula and teachers’ guides [UNEO2, PP10]. The main aspect is that the object is
usable to improve education.

Within this chapter we have given an understanding of open science and open education
as well as the belonging artefacts. Because our research is addressing the sharing of these
artefacts via social networking services, we clarify in the next chapter the concept before
we integrate both aspects in one research model.

3 Social networking services as enabling infrastructure

In the following we explain our understanding of social networking services. While our
overall research focuses on social software in general, due to the manifold kinds of social
software and associated purposes we have to limit our inspection on one type.

Social networking services (SNS) facilitate an individual to represent themself and to man-
age a network of contacts. Both are important aspects for scientific careers because a sci-
entist on the one hand need to be identifiable to gain reputation and new contacts. On
the other hand the scientist has to maintain her network of collaboration, research and
discussion partners as well as other loose scientific contacts.

The core features of SNS are that individuals represent themselves to other users in a pro-
file and build a network of contacts [GA05]. The profile can be public or semi-public
within the system and the network of contacts is traversable so that possible paths between
the own and other profiles are transparent [BEO7]. One of the most popular social net-
working service is Facebook!. Examples for social networking services that focus on the

Iwww.facebook.com
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needs of scientists are ResearchGate? and Academia.edu?.

Next to identity management and network maintenance, exchange functionalities are a
typical basic feature of SNS and allow the user to share information directly (via mes-
sage) or indirectly (e.g. publication list or photo album) [RKO08]. Thereby, the scientist
has the possibility to share scientific information and educational resources in and over
the SNS. Moeslein, Bullinger and Soeldner [MBS09] examined 24 SNS with professional
or academic target group regarding the categories identity and network, interaction and
communication, information and content, topical focus, and degree of openness. The ma-
jority of the sample is free, open for everyone and has a generic topical focus. A personal
profile, directory of and search for profiles, data or/and paper upload, and messages are
typical functions [MBS09]. Hence, existing SNS provide an opportunity for scientists to
enhance the maintenance of their network of contacts and to increase reputation through
their shared information and resources.

With the description of social software and social networking services we have introduced
the second foundation for our research beside OSR and OER. In the next chapter we will
use these concepts to build a model that explains the influences in the decision process for
sharing OSR and OER via social networking services.

4 Influencing the sharing behavior

After explaining foundations and relevant aspects of our overall research previously, now
we describe how we inquire the influence factors for using social software to share sci-
entific and educational artefacts. Our study aims at understanding motivations to share
and also the level of decision support provided for the researchers. Therefore, we build a
model that combines influence factors of technology acceptance and knowledge sharing.
The study is part of our overall research that strives to structure, understand and facilitate
the use of OER and OSR by scientists. Improved opportunities to share and (re-)use should
increase the amount of high quality open resources and the number of scientists who are
actively involved.

In order to understand the approach to our proposed research model presented within this
chapter, the following describes how this is in line with our overall research: Our research
ties together on one hand OSR/OER related sharing processes, identifying the relevant
artefacts. Previously, we have taken initial steps to structure the OER related processes
[PTP*10]. On the other hand, we strive to understand the needs and motivations of inter-
national researchers to share and exchange knowledge about the artefacts by using social
software. To achieve this, we are analysing what types of social software are relevant for
the tasks and studying what type of decision support is available for the researchers in
technology selection. The focus of the proposed research model is to find out some of
the key influence factors for sharing the aforementioned artefacts by SNS and to find out
available decision support for the researchers.

2www.researchgate.net
3www.academia.edu
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Due to our focus on the use of a technology on the one hand and a sharing behavior on the
other, we have started with an literature review on technology acceptance and knowledge
sharing especially with a focus on social software or the university context. Thereby, we
have found some studies which are inquiring similar questions like using social software
in lectures [AHO8], sharing knowledge on conferences [RT09] or sharing knowledge in
networks of practice [WF05]. But as far as we could see there exists no research that
explains the sharing behavior of OSR and OER via social software or SNS. Hence, we
have to build an own initial research model. Therefore, we examined existing studies for
technology acceptance as well as knowledge sharing, chose the most promising constructs
for our research and discussed these with different scientists. For the initial model we
identified nine influence factors for the behavioral intention to share OSR and OER via
SNS. Figure 1 illustrates the constructs and relationships of our influence model of open
scientific knowledge sharing via SNS. Now all the constructs will be explained in detail
and we argue why they are relevant in the context of our research.

The acceptance or adoption of a specific system is reflected in the use of this system and
represented in the technology acceptance model (TAM) by the construct of the behavior.
The intention to behave is a strong and in the TAM the only one predictor of the behavior
[Dav85, DBWS89, Dav89]. The latter is not measured as long as the system is not available
and the aim of a study is to predict acceptance of a system. Because we do not want to
predict the acceptance of a single system in our inquiry and focus instead on a software
category we just include the measuring of behavioral intention and assume it as the main
predictor of the actual use of social software by scientists.

Reputation

Open Scientific Resources

Open Educational Resource

Self-efficacy Behavioral intention

Anticipated reciprocal Open Scientific Resources Py Open Scientific Resources
relationships ‘

Open Educational Resource

‘ Open Educational Resource

‘ Enjoy helping }

Internal computing support

Perceived usefulness }

*

Perceived ease of use ’

‘ Management support } -

External computing support

Figure 1: Influence model of open scientific knowledge sharing via SN'S

Perceived usefulness and perceived ease of use are antecedents of behavioral intention but
perceived ease of use determines perceived usefulness as well. Perceived usefulness is
’the degree to which a person believes that using a particular system would enhance her
job performance” [Dav89, S. 320]. In our context this means that the scientist sees the use
of social software as an favourable activity to perform her job or career. On the other hand
the ease of use is “the degree to which a person believes that using a particular system
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would be free of effort” [Dav89, S. 320] and therefore, it refers to how easy the scientist
estimates the use of social software. The assumption is now that the more useful and easy
the scientists expect the system the higher is her intention to use the system. Beside the
direct influence on behavioral intention the perceived ease of use determine as well the
perceived usefulness and hence we hypothesize that a higher perceived ease of use leads
to higher perceived usefulness.

Previous research on IS discipline and SMEs has indicated various exogenous factors in-
fluencing techonology acceptance [DBW89, Igb93]. These include intra- and extraorga-
nizational factors. We have selected from the intraorganizational factors internal personal
computing support which describes the level of support from intraorganizational sources
such as information center or similar computing support services. By offering the scientists
with decision support for technology selection in the form of policies for use, best practices
and recommendations what software to use, we can assume an influence on the acceptance
of SNS. Another intraorganizational factor included in our study is management support
which has been proven to have a strong influence for system’s success [Igh94, CS86].
Management support provides sufficient allocation of resources and acts as a change agent
for more productive environment ensuring IS success [IZCC97]. By enabling scientists
with necessary resources, support and also with good access to the appropriate software,
management can strongly influence the acceptance of technology.

From the extraorganizational point of view we have selected external computing support
which describes advice and support from external sources such as vendors, consultants or
any other external entities [IZCC97]. As with the internal computing support, decision
support offered to the scientist can have a strong influence in the acceptance of technol-
ogy. Our hypothesis is that all of the three previously mentioned factors (internal personal
computing support, management support and external computing support) have a direct
influence on the perceived usefulness and perceived ease of use of SNS.

As we mentioned before, we combine the acceptance of a technology with intention to
share information or knowledge. From the view of knowledge sharing we identified repu-
tation [WFO05], enjoy helping [WFO05], anticipated reciprocal relationships [BZKLO05] and
self-efficacy [KKB10] as the most promising influencing constructs in our context. For
reputation, self-efficacy and behavioral intention we distinguish explicitly between OSR
and OER because the attitudes and intentions regarding sharing can depend on the type of
knowledge that is shared. But furthermore, we assume that enjoy helping and anticipated
reciprocal relationships will not be influenced by the knowledge type.

Former studies have shown that the possibility to increase reputation is a strong influence
factor for knowledge sharing in networks of practice [WF05] and under the term image it
determines the perceived usefulness [VB08]. For the career of a scientist her reputation is
one of the most important factors. Therefore, we assume that the perceived capability of
social networking services to increase reputation has a strong influence on the acceptance
of such a system by scientists. We prospect a direct influence on the sharing intention
via SNS. Because reputation that is supporting a scientific career is mainly achieved by
research informations we distinguish between reputation earned by the sharing of scientific
or educational resources.
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Beside the extrinsic motivation of reputation individuals can gain intrinsic motivation from
sharing. Former studies have shown that enjoy helping has a significant influence on the
intention to share in electronic networks of practice even when the influence is not as strong
as for the construct of reputation [WF05]. In our context, we assume as well that some
scientists feel fun or satisfaction by sharing their knowledge. Therefore, we hypothesize
that enjoy helping has a direct influence on the intention to share different artefacts via
social networking services.

The motivation to share can be influenced as well by an expected improvement or main-
tenance of relationships with other individuals. If an individual believes that sharing in-
formation or knowledge will contribute to a maintenance of the relationships with other
important persons he or she will be more inclined to behave openly. Hence, the anticipated
reciprocal relationships has an influence on the attitude and intention to share [BZKL05].
Most scientists profit as well if they are able to maintain and extend their personal network.
An SNS aims per definition on the maintenance of a personal network. Therefore, we
hypothesize that higher anticipated reciprocal relationships will lead to higher perceived
usefulness and increases indirectly the intention to share in the SNS.

Another influence factor for knowledge or information sharing is that an individual has
something to share and believes that it is useful for someone other. Hence, the confidence
in the ability to share useful knowledge encourages the intention to share. The correspond-
ing construct is self-efficacy [KKB10]. A scientist has normally a lot of useful knowledge.
Nevertheless the perceived self-efficacy could vary depending on the status or personality
of the individual. Therefore, we hypothesize that a higher self-efficacy leads to a higher
intention to share via SNS.

A whole picture of the constructs and relationships of our proposed model to explain
sharing intention of OER and OSR via SNS is shown in figure 1. We have combined three
constructs of the TAM (behavioral intention, perceived uselfulness and perceived ease
of use) with other technology acceptance related constructs (internal computing support,
management support and external computing support) and influence factors taken from
knowledge management (reputation, self-efficacy, enjoy helping and anticipated reciprocal
relationships).

Our research model illustrates some of the key influence factors for sharing intention. We
will use it as a tool to provide support to the researchers by understanding and structuring
the potentials of social software in sharing of OER and OSR. It will be validated in the
IS discipline and can finally be modified and extended to enable researching of sharing
intention factors for SNS, other social software technologies, and across disciplines.

5 Conclusions

In this paper we have described the importance of public available scientific and educa-
tional resources and their sharing via social software by scientists. We have shown and
theorized our model of hypothesis that structures and presents the key influence factors. It
will be measured with an online questionnaire that is send to international scientists.
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With an understanding of decision and acceptance processes in the use of social software
by scientist for sharing knowledge and knowledge artefacts we are able to understand and
structure the knowledge sharing behavior of a researcher, support the knowledge society
to approach sharing of open resources and finally to bring the community closer together
with common practices. When brought together, we can assume that thereby a bigger
amount of up-to-date and high quality artefacts will be available and a critical mass to
serve specific knowledge demands in companies can be reached. Hence, the acquisition
and use of external resources will be much easier. With this initial study, an improved
understanding towards the use of social networking services by scientists is acquired.
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