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Abstract—Teachers' motivations behind their view on value
and adoption of open educational resources (OER) were
investigated based on 101 questionnaire answers from
teachers in animal welfare, animal science and food science.
A factor analysis uncovered the underlying dimensions for
teachers’ motives and indicated that they were complex and
linked to subject area. Underlying dimensions for the mo-
tives to adopt OER were identified at three levels; individual
(e.g. altruism), institutional (e.g. collaboration with peers),
and societal (e.g. reaching beyond borders of the academy).
The underlying dimensions for the inhibitors for adoption at
individual and institutional level were challenges regarding
individual competences, quality assessment and teaching
practices. When using activity theory, an affinity space
could be identified for teachers in animal welfare with its
own norms and expectations with regards to the open edu-
cational practices. The results suggested that sharing for the
benefit of others and collective collaboration with other
peers were stronger incentives for teachers in the specific
subject of animal welfare than it was for teachers in broader
and less contested subject areas. Animal welfare teachers
also had low agreement with problems such as OER being
deviant to higher education and for being difficult to adapt
to teaching context, and these teachers also had a higher
adoption rate than other teachers. Furthermore, this study
provides evidence that OER challenges the boundaries of
higher education and that an affinity space can enable OER
adoption.

Index Terms—Activity theory; Affinity space; Altruism;,
International survey; Subject specific.

L INTRODUCTION

Recent studies have analysed the enablers and inhibi-
tors for sharing OER, without regard to the subject, by
teachers [1; 2] and students [3], but studies on the reasons
for sharing OER among teachers need to be specific to a
subject area in order to understand the context and be able
to generalize the findings [4]. This study focuses on shar-
ing and more broadly on adoption of OER within the
subject areas of food science, animal science and animal
welfare. The subject area of animal welfare is relatively
new and expanding [17], and also contested, compared to
agriculture and food sciences that are broader and more
established scientific areas. The term adoption of OER is
used in this paper as “the wide range of overall practices
including creation, use/re-use, revising, re-mixing, and
redistributing of OER” [5].

Educators’ and students’ attitudes towards sharing OER
are dependent on their motivations to share [2; 3]. Their

1IJET — Volume 10, Issue 2, 2015

motivations for sharing are according to the social ex-
change theory either intrinsic, such as altruism, satisfac-
tion and enjoyment, or extrinsic, such as financial gain or
social reputation [3]. Furthermore, intentions to engage in
activities are dependent on attitudes, but need to be specif-
ic to a behaviour in order to have predictive power [6; 3],
e.g. attitudes about the environment were unrelated to
recycling behaviour but a more specific attitude about
recycling could predict recycling behaviour [3].

An important intrinsic determinant for sharing OER is
altruism [2]. Altruism is the principle or practice of con-
cern for the welfare of others [3] and the welfare of others
in this paper twofold, meaning both the welfare of humans
and the welfare of animals. It can be seen as sacrificing
something for someone other than the self, e.g. sacrificing
time or energy, with no expectation of any compensation
or benefits. At the human level, this can be illustrated by
sharing OER with no expectation of receiving recognition
for the act of giving [3] and at the animal level, improving
animal welfare by sharing ideas within this subject with
other humans through OER, again with no expectation of
receiving recognition.

Satisfaction and enjoyment related to social exchange
are other important predictors for teachers’ intentions to
share [2] but the motivational factors for sharing OER
seem to be highly complex and need to be considered in
conjunction with the purpose of reuse and the context of
the resource, such as discipline based community sharing
[7; 8].

Altruism, satisfaction and enjoyment constitute intrinsic
motives for sharing, which is argued only to be relevant
within a community [9], although satisfaction also can
come from the act of creative self-expression [10]. The
OER adoption is argued to increase because of niche
communities within specific disciplines in highly motivat-
ed networks [8] and because it supports “passion-based
learning” [11]. Niche communities have been described
by [12] as communities gathered around a specific subject
or passion. “Ref. [13]” uses the concept “affinity space” to
describe a space organized around an interest which peo-
ple have an affinity for. Contributing to the collective
knowledge through interactions among participants in
such a space is found to be more important than the
knowledge of individual participants per se [14; 15].

“Ref. [2]” found that only intrinsic factors were im-
portant predictors for intentions to share OER, and the
authors concluded that extrinsic reward systems will have
limited effect on teachers’ willingness to share. Inhibitors
for sharing are related to tensions within the academy and
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between academies and are affected by established struc-
tures and practices. Reusing of OER created by others is
hard and time consuming [16] but is facilitated by relying
on the reputation of the individuals who created them or
recommended them, or by relying on the organizations
that these individuals belong to [1]. However, today’s
problems are argued to be too complex to trust individual
experts and are calling for knowledge communities rather
than for expert individuals [15]. Therefore, we argue that
affinity is a prerequisite for OER adoption, requiring net-
works of peers with the same interests and goals.

In affinity spaces the idea of sharing OER creates value
because of several reasons. First of all, it is a way to be in
dialogue in the open, which has particular importance for
institutional representatives in contested areas of societal
relevance. Secondly, sharing and collaborating on the
creation of OER is a social culture creating satisfaction for
teaching staff in the otherwise solitary profession [12].
Thirdly, it can be argued both from a non-academic and
from an academic view, that the power of participation in
an affinity space can be harnessed and give a sense of
equality [11].

It has been suggested that animal welfare can form the
basis for such an affinity space [18]. Firstly, it is gaining
momentum as a topic of interest to the international com-
munity who are involved in teaching and research with
different species of animals; farm animals for food pro-
duction, research animals, and companion animals. The
individuals involved in animal welfare are often commit-
ted to their work since many see themselves as advocates
for animals as a vulnerable group and influence the socie-
ty through developing new scientific results, feeding the
legislative authorities with evidence [19], participating in
the societal debate, and through teaching. Secondly, it is a
topic of significance to many citizens and consumers; in
particular between young people and students [20].

Teaching in animal welfare has undergone a paradigm
shift from teaching based purely on lectures to a mixture
of lectures and participatory activities such as ethical
discussions emphasizing reflections of societal relevance
[21]; or in other words from acquisition of knowledge to a
more participatory approach [22]. Generally, the Internet
can potentially change the view from transfer of content to
share and mutually construct content through participatory
activities, which is a social view on learning [11]. Thus,
research on OER has to change from how OER can be
accessed to how OER can be created, incorporated and be
of value in educational practices.

Since only a few studies have been conducted on OER
in food and animal science [e.g. 23; 24], and we are not
aware of any studies on adoption of OER in animal wel-
fare, we contribute to fill this gap with this study.

Motivations are difficult to measure through surveys
but respondents’ agreement to a battery of statements can
indirectly be used for measuring underlying dimensions of
motives in favour of or against the adoption of OER. The
intention of this study is to examine these underlying
dimensions of motives to share and adopt OER in animal
welfare and food science and to follow up the few existing
studies that analyze sharing and adoption of OER by
teachers in higher education, by addressing the issue of
subject area specificity.

The third generation activity theory [25] is used as a
lens to study value, sharing and adoption of OER within

36

these specific domains of higher education. Activity theo-
ry has recently been used in the analysis of sharing OER,
but individual motivations need to be explored further
[26]. This study aims to examine: 1) What are teachers’
values of OER and what are teachers” motivations? 2)
How are values, motivations and adoption related? 3)
How and why adoption of OER varies in the fields of
animal and food sciences, and especially animal welfare.

A. Literature Review

Firstly, we discuss the state-of-the-art in teaching food
science and after that we have a closer look at the teaching
in animal welfare with its specific conditions.

A review of trends in food science education in Europe
indicated a diversity of teaching and learning in food sci-
ence and a movement towards student centred approaches
but pointed at a continuous need of change and empha-
sised the exchange of experience in the network of teach-
ers [27]. However, a shift towards student centred and
collaborative learning in food science was described some
years earlier in USA [28]. This approach is also a common
way to introduce first year’s students to food science,
since it gives them a broad knowledge base and a “hands-
on” derived frame of reference that can be utilized in
subsequent courses [29].

Continuing education in food science is widespread and
numerous examples of distance education in food science
to employees in the food sector have been documented
[e.g. 30], but not much research has been published about
the use of learning resources in this subject area. A few
articles focus on OER as an artefact with the aim to facili-
tate knowledge on food science for employees in third
world countries [23; 31] but the potential for OER in food
science is not sufficiently investigated. It has been shown
that most of the European consumers have concerns relat-
ed to their choice of food [e.g. 32]; but food science is a
broad subject area, since it covers food items based on
both animals and plants and includes subjects related to
production, processing and consumption. It becomes even
more complex when it embraces ethical dimensions, such
as climate change, sustainability, fair trade, and GM food.
Hence, we argue that there is a large potential of OER in
these food related subject areas.

It has also been argued that there is potential for OER in
veterinary medicine [24] and in animal welfare [18]. One
prospective is the growing interest between consumers
and citizens in how farm animals are used for the produc-
tion of food, ‘how well the animals fare’ in these produc-
tion systems and how the welfare of animals can be im-
proved [20]. Thus, farm animal welfare is a contested
subject area, characterized by a multiplicity of stakehold-
ers with conflicting interests, and the definition of and
view on animal welfare differs between individuals, situa-
tions and times [33; 34]. Since animal welfare has become
increasingly transparent, retailers, processing industries,
restaurants and farmers are heavily affected by the public
interest in animal welfare, and governments, NGOs and
governmental and international organisations are increas-
ingly involved in the debate on animal welfare [35]. Be-
cause the trade of animals and animal foodstuffs and the
scientific domain of animal welfare are global, the subject
area needs to embrace a global mindset and another pro-
spective is that researchers and teachers in animal welfare
bring the discussions and negotiations in a global commu-
nity and context [33].
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Hence, the scientific issues of animal welfare are of
high societal relevance, demanding new and solid scien-
tific evidence and normative ethical discussions on what
the society accepts as good animal welfare. Research and
teaching in complex issues such as sustainable develop-
ment are in need of a collective and participatory angle
entry [36] and animal welfare is an aspect of sustainable
development [34]. Because of the unpredictability and
uncertainty in how these subjects will develop due to
societal and normative changes in addition to increased
scientific evidence, [36] argue that an inclusive and col-
lective attitude is necessary for sustainable development.

Teaching in animal welfare was until the late 90s dedi-
cated to ‘measurement’ of animal welfare as if it is purely
an empiric property. This concept changed at the turn of
the century when it became evident that animal welfare is
inherently a normative concept. Today the assessment of
animal welfare is based on value notions of what is better
or worse for an animal [37], which has changed the scien-
tific field and the teaching approach to a more value based
foundation. Since the discipline nowadays combines
natural sciences and normative considerations, the
teaching is most commonly grounded in discussions of
current case-studies and sometimes in formal debates and
role-play [21]. Thus, teachers need to be able to articulate
ethical negotiations on how science fits into the social
debate [37], but not all animal scientists feel confident in
conducting such ethical discussions. Therefore, there seem
to be a need for case studies in the subject area of animal
welfare and of learning resources that can be shared to
scaffold ethical discussions, but very few such OER are
available [18].

Based on the literature we propose that the adoption of
OER in teaching and learning in food science and animal
welfare is low but may have great potential. The adoption
of OER has the potential to support learners within these
subject areas but it depends not only on the content of the
resources but also and especially on how they are used
[15]. With regard to teachers in food and animal science
and animal welfare, there have been no systematic inves-
tigations on the use or adoption of OER, the reasons for or
against such adoption or how the use of OER can be
linked to motivations. Therefore, it is of interest to know
how higher education teachers within these areas value
and use OER, and if there are any differences between the
teachers of animal welfare, animal science and food sci-
ence.

B. Theoretical Perspective

In this study we will be using what is referred to as
third-generation activity theory as proposed by Engestrom
[25]. Activity theory has been used for evaluating online
collaborative learning activities in other disciplines [38;
39; 40].

Activity theory defines two planes of analysis when
identifying bounded systems of activity; the internal and
the external planes. The internal plane of actions refers
"[...] to the human ability to perform manipulations with
an internal representation of external objects before start-
ing actions with these objects in reality" [47, p. 51]. Some
researchers divide the analysis in three planes; the person-
al, the interpersonal and the collective global activities
taking place at the institutional or community plane [55].

Activity theory is used in this study to interpret data on
the activities taking place at both the personal plane and at
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the external plane, and we follow the recommendation to
analyse one plane at a time [56]. The object of the activity
is the reason why individuals and group of individuals
choose to engage in an activity. The object of activity in
this study is the adoption of OER. However the more
detailed interpretations of the object can vary, and refer to
the motives for participating, the goals of the activity, or
the material products that participants are gaining from the
activity [55].

In the defined activity system, we first analyse the ob-
jective to which teachers direct their activities, based on
their motives for adopting OER. Leontiev distinguished
the object of activities in two different meanings, de-
scribed as predmet (Russian), as a special status acquired
by things that opposes object, which is a physical thing
[57]. The special status was exemplified by Leontiev as
“the object of labour” or “the object of contemplation”
[58, p. 49].

The predmet of activities are according to Leontiev the
motivations or “the true motive”, thus a motivation is a
drive behind an act and a goal is a more shallow reason
for the activity [57]. Therefore, individuals also act differ-
ently whether their motivations or their goals are frustrat-
ed [47]. He explains that if a goal is frustrated it is neces-
sary to set new goals, which is often done without any
negative emotion, whereas if a motivation is frustrated,
people get upset (ibid). We analyse the internal plane by
identifying motivations as well as tensions and contradic-
tions within the activity system. The intention has been to
divide benefits, incentives, problems and barriers in per-
sonal and non-personal dimensions.

Secondly, we analyse the actions at the external plane,
which are related to the OER as material products. Thus
we analyse if the individuals in this study have different
conscious goals of the activity; if they act differently ori-
ented to the goal or use different kinds of material prod-
ucts.

Activity theory further argues that activities are always
social, including those that are not carried out collectively
[571. Subjects are grouped into communities, with rules
mediating between subject and community and a division
of labour mediating between object and community [25].
A community, itself, may be part of other communities,
and a specific community may have norms and conven-
tions that constrain actions and interactions within their
specific activity system [25]. We analyse if a sub-
community, or an affinity space, can be identified within
the community of higher education teachers in this study.

In activity theory the core mechanism implies that the
individuals gain agency and take charge of the process
[44], in other words that they realize intentions based on
motivations and perform activities. Agency is an issue that
has been underplayed in the activity theory but recent
studies have indicated how agency emerges in interactions
and that agency lies in the relationship between individu-
als rather than within the individual [44; 45]. Thus, agency
in relation to OER adoption is of interest [26] and there-
fore we explore agency related to the creation, use and
remix of OER.

II.  MATERIAL AND METHODS

This study is based on a self-completion online survey
that included 23 statements regarding OER. The survey
focused on the value and adoption of OER; demographic
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information was also included. The results are presented
in the article in the same order as the statements were
asked in the survey.

The target group for the survey was an international
network of researchers and teachers from 52 institutions
that had worked together in an EU-project on the devel-
opment of innovative, integrated, and sustainable food
production. Part of the project was focusing on teaching
and the authors of this manuscript were responsible for the
creation of OER in animal and food science. The partici-
pants in this international network were involved in ani-
mal and food science and some were directly involved in
animal welfare. The survey was sent to 218 individuals
who were identified within this network and included
individuals involved in the field of animal welfare, animal
production, and food science. The introduction to the
survey made it explicit that it was targeting teachers and
trainers, and therefore it is anticipated that every respond-
ent had teaching obligations.

The survey was conducted during the period between
June and September 2012, and three reminders were sent
via emails. For analystical purposes there are only two
groups, teachers of animal welfare and others, which were
teachers in other subjects of animal science and in food
science and related areas.

Statements on value of OER were separated as general
benefits and problems at institutional level and personal
incentives and barriers. Statements on adoption of OER
were separated as use, sharing and creation. Teachers’
values were measured based on previous work by [1].

A. Data Analysis

Exploratory factor analysis was used to identify under-
lying dimensions for the motives. Agreements on state-
ments about the value of OER were given at a scale and
missing values were substituted with the mean value of
the scores of the specific answers. In order to achieve a
robust structure, different component solutions were as-
sessed, using Varimax-rotated principal component analy-
sis, based on the eigenvalues being larger than 1 and the
scree plot. A few items were excluded because of low
technical quality, e.g. that the respondents had difficulties
understanding the question or because they were not dis-
criminating, e.g. that almost everybody totally agreed.
After applying these guidelines, the best solution for a
factor structure model, based on the remaining items, were
identified.

III.  RESULTS

A total number of 132 answers to the survey were re-
trieved, of which 18 were repetitions and 13 only included
demographic information. Thus, the study had 101 obser-
vations leaving a response rate of 46 %, but all respond-
ents did not fully complete the survey, 100% answered
questions on teaching practices, 85 % answered questions
on value of OER and 85 to 36% on adoption of OER. The
101 responders were based in 23 countries on 4 conti-
nents.

A. Value of OER

Eighty six respondents answered to which extent they
agreed to statements about value OER, and these state-
ments were divided in value at a general level to the phe-
nomenon (benefits and problems) and in value for own
institution and personal practices (incentives and barriers).
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Finally, they also responded to statements about incen-
tives for the creation of OER. The questions on value of
OER were based on the Likert scale; 1=Don’t agree,
2=Agree slightly, 3=Agree moderately, 4= Totally agree;
and other questions were based on multiple indicator
measures; 0=No and 1=Yes.

A factor analysis of the statements on benefits of using
OER revealed three underlying dimensions (Table I). The
item”It is a way to leverage on taxpayers' money” was
omitted, since the responders did not understand this
statement. The best solution for a factor structure model
defined three components. Factor one can be interpreted
as expression of outreach (OUT), factor two as an expres-
sion of a collective institutional enterprise dimension
(COL), factor three as an expansive teaching approach
(EXPA). The items with the strongest loading on the out-
reach-factor are about dissemination, but also the question
of free and democratic access has a high loading. An in-
terpretation of this factor is that one type of benefit of
OER is that it is a means to reach out to society by giving
free access to scientific knowledge in an effective and
democratic way. The collective institutional enterprise
dimension is loaded by statements about OER as a means
to collaborate with peers and draw on collective expertise.
Also the statement about stimulating institutional im-
provement has a high loading. These statements empha-
size the collective and institutional benefits of working
with OER. OER is a means to improve institutional col-
laboration. Finally, the expansive teaching dimension is
primarily loaded by statements about OER as a way of
attracting students and promoting lifelong learning. The
third statement with a substantial loading is about the
attractiveness of OER to students. An understanding of
this factor is that OER is a means to expand education by
being attractive to students.

Looking at the individual items, statements about OER
as a way of promoting lifelong learning and free education
for everybody have the highest degree of agreement. The-
se statements are opinions at a policy level that most aca-
demics can support. They also to a high degree agreed to
the benefit of using OER as a way of utilizing a collective
expertise. It should be noted that all the mean values ex-
cept one were between 3 and 4 (3=Agree moderately,
4=Totally agree), even though benefits related to dissemi-
nation had the lowest agreement (Table I).

A factor analysis of the statements on the general prob-
lems of using OER indicated three underlying dimensions
(Table II). Factor one captures a concern for quality as-
sessment (ASS), factor two a concern for OER being a
deviance in higher education (DEV), and factor three a
concern for pedagogical adaptability (PED). The item
with strongest loading on the quality assessment-factor is
about the difficulties in assessing quality, but also the
statement about everybody can modify which will affect
the accuracy has a high loading. This factor can be inter-
preted as a concern related to the dynamic nature of OER
that challenges the established structures within the acad-
emy such as peer review of scientific information.

The items with strongest loading on the deviance-factor
are about OER being a fad, but also that copy-right issues
are unclear.

An interpretation of the deviance factor is that OER is
challenging the social norms and rules in the otherwise
robust academy. The pedagogical adaptability dimension
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has high loading by two statements that express difficul-
ties with adapting OER to the target group and to the
model of teaching. These statements emphasize that OER
is too static, since it is not tailored for the specific context.

Of the individual items, the statement about that copy-
right issues are unclear has the highest degree of agree-
ment. This is a problem that generally evokes debate in
the academy. All the three statements about quality as-
sessment had high degree of agreement, including how
accurate and current the information is. Except the item
about copy-right the mean values for the items loading on
the deviance-factor (it is not a sustainable alternative, it is
a competitor to regular education and it is a fad that will
die soon) are between 1 and 2 (1=Don’t agree, 2= Agree
slightly). The statements about problems related to adapt-
ing the OER to a specific context also have high degree of
agreement.

A factor analysis on the statements on personal incen-
tives for using OER revealed two underlying dimensions
(Table III). Factor one can be interpreted as an expression
of collective and collaborative teaching approach (COL),
and factor two as expectations coming with new digital
teaching approaches (EXP). Four of the items loading on
the collective-collaborative-factor are strong and they are
about utilizing expertise in the research community,
strengthen the research base through collaboration in order
to improve teaching and making it more research based.
The items with strongest loading on the expectation-factor
are that “my students like digital resources”, but also the
statements about that OER reduces cost for my institution
and is a way to attract more students to my courses have
high loading.The expectation factor can be interpreted as
emphasizingboth the attempts to live up to external and
internal expectations.

Looking at the individual items in the first factor,
statements about utilize expertise of research community
and supplementing own teaching have the highest degree
of agreement. The respondents also to a high degree agree
on the incentive that their students like digital resources,
and thus seeing OER as a way to satisfy students.

A factor analysis of the statements on personal barriers
for adopting OER revealed three underlying dimensions
(Table IV). Factor one can be interpreted as expression of
a concern for quality assessment and for using OER across
cultural and linguistic boundaries (ASS), factor two as a
concern for pedagogical adaptability (PED), and factor
three as an expression of confidence in own competence
about new digital teaching approaches (COCO). Three
items have strong loading on the quality assessment-
factor, which are concerns for quality, accuracy and how
current the information is. The items with strongest load-
ing on the pedagogical adaptability factor are about con-
cerns for adaptability to culture and target group. Finally,
the two items loading on the confidence in own compe-
tence-factor both have high loading and are related to
usage of OER and copy-right issues.

The individual items related to personal barriers having
highest agreement are the personal competences in how to
handle copy-right and difficulties in assessing the quality
and accuracy of OER.

Finally, a factor analysis of the statements on the spe-
cific incentives for the creation of OER revealed two un-
derlying dimensions (Table V). This analysis was done on
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TABLE L.
BENEFITS AT GENERAL LEVEL OF ADOPTING OER —
DIMENSIONALITY AND DESCRIPTIVE DATA

OUT COL EXPA M SD* N
Education should be free for .68 340 0.87 83
everybody
It is a way to conduct cheap .84 2.89 1.03 82
research dissemination
It is a way to conduct fast and 79 3.16 095 80
global research dissemination
It is a way to utilize a collective .78 337 0.70 80
expertise
It is a way to collaborate with .83 335 072 77
peers
It is a way to stimulate institu- .67 323 0.81 76
tional improvement
Students like digital resources .50 59 321 0.79 81
It is a way to promote lifelong 79 3.61 0.70 82
learning
It is a way to attract more stu- 81 321 085 76
dents
% explained variance 20.5 234 18.6
AHigh mean score means high agreement
TABLE II.
PROBLEMS AT GENERAL LEVEL OF ADOPTING OER —
DIMENSIONALITY AND DESCRIPTIVE DATA
ASS DEVPED M SD* N
It is difficult to assess if .84 276 093 75
the quality is good
It is open for everybody to .77 2.64 1.03 76
modify - affect accuracy
It is difficult to assess how .57 48 2.67 0.89 76
current the information is
It is not a sustainable 57 1.82 1.01 77
alternative
It is a competitor to regular 53 1.86 1.00 77
education
It is a fad that will die soon .80 1.27 0.64 75
The copy-right issues are 75 2.79 1.06 66
unclear
It is difficult to adapt to a .88 233 1.05 80
specific target group
It is difficult to adapt to a 85 210 091 80
specific model of teaching
% explained variance 207 242 21.1
AHigh mean score means high agreement
TABLE IIL.
PERSONAL INCENTIVES FOR ADOPTING OER —
DIMENSIONALITY AND DESCRIPTIVE DATA
COL EXP M SD* N
It is a way to utilize expertise of .79 328 071 81
research community in my courses
It is a way for me to collaborate .69 294 083 78
with peers
It is a way to make my teaching 72 2.70 1.05 80
more research-based
It is a good complement to my own .77 330  0.79 80
teaching
It is a way to stimulate improve- .78 3.11 0.90 74
ment in my institution
It reduces cost for my institution g1 2.59 1.11 76
It is a way to attract more students .67 250 1.00 76
to my courses
My students like digital resources .80 3.11 0.81 76
% explained variance 37.1 22.8
AHigh mean score means high agreement
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a subset of the data, consisting of the individuals who
have been creating OER. Factor one can be interpreted as
an expression of a systemic academic agency dimension
(ACAQG), factor two as societal benefits of knowledge
sharing outside the academy (SOBE). The item with the
strongest loading loaded on the societal benefit-factor and
is “I want to share this for the benefit of others”. This
underlying factor for creation of OER has a democratic
dimension. The other item loading on the societal benefit-
factor, the will to transfer theoretical research results into
practical applications also has strong loading. The item
with strongest loading on the academic-agency-factor is
that “I want to gain in reputation”, but even the items “I
want to collaborate with peers” and to stimulate
institutional improvement have strong loading. The aca-
demic agency-factor can be understood as an expression
of a combination of individual positioning in the academy
and social activities dealing with the development of insti-
tutional operations, which is in opposition to the
underlying factor for sharing outside the academy with
public benefit as a goal.

Looking at individual items, the statement “I want to
collaborate with peers” has the highest degree of
agreement in the first factor. The statement “I want to
share this for the benefit of others” has a very high degree
of agreement in the second factor, close to 4=Totally
agree. The statement with lowest degree of agreement was
to gain in reputation through the creation of OER.

An additional analysis was conducted on the differ-
ences between teachers in the subject of animal welfare
and other teachers (Table VI).

Two dimensions were significant different between
subject areas, namely problems with OER as a deviant
object, and pedagogical adaptability as a personal barrier
to use OER. Teachers in animal welfare did not see OER
as an abnormal phenomenon in higher education and did
not agree on integration of OER in teaching practices to
be a problem to the same degree as other teachers.

When comparing teachers in animal welfare with others
the pattern is that teachers in animal welfare generally
agree more with statements on enablers and less with
statements on inhibitors, whereas the opposite is typical
for other teachers. These results should be seen in relation
to the adoption rate of OER between subject areas.

The agreement with individual items on incentives for
creating OER was in some cases significant different
depending on teaching subject (the specific items are not
included in the table). The altruistic statement that “T want
to share this for the benefit of others” was the incentive
for creation that had the highest agreement and had higher
agreement between teachers in animal welfare than be-
tween other respondents (p<0.05) and teachers in animal
welfare were more involved in the creation of OER
(p<0.001). There was also a higher agreement with the
statements to collaborate with peers and to transfer theo-
retical results into practical applications between teachers
in animal welfare than between other teachers (p<0.05).
Having analysed the underlying dimensions for the mo-
tives for adoption an important follow up is the result on
adoption of OER.
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TABLE IV.
PERSONAL BARRIERS FOR ADOPTING OER —
DIMENSIONALITY AND DESCRIPTIVE DATA

ASS PED COCO M SD* N
I can’t meet the authors personally .45 1.69 0.91 80
I can’t be sure of the quality 93 2.36 0.90 81
I can’t be sure of the accuracy 95 2.35 0.89 81
I can’t be sure how current the 90 2.28 0.89 82
information is
It is not a sustainable alternative for .51 1.87 1.10 80
my teaching
I can’t use English material, my .66 1.56 0.96 81
students find it hard to read English
I would rather use material devel- .85 1.73 0.96 82
oped in my own culture
I don’t know how to adapt it to my .82 1.65 0.88 81
target group
I don’t know how to adapt it to my .78 1.64 0.86 81
model of teaching
I would need training in how to use 42 75 2.16 1.08 80
the OER
I don’t know how to handle copy- .83 2.39 1.06 75
right issues
% explained variance 29.1 25.5 135
AHigh mean score means high agreement
TABLE V.
INCENTIVES FOR CREATING OER — DIMENSIONALITY AND
DESCRIPTIVE DATA
ACAG SOBE M sp* N
I want to gain in reputation .84 2.20 1.08 36
It is a way to stimulate im- .80 3.06 0.95 36

provement, innovation and reuse
in my institution

I want to collaborate with peers .75 3.09 1.04 36
I believe it is a good way to 55 2.57 1.04 36
increase the recruitment of

students

I want to share this for the bene- 91 3.56 0.61 36
fit of others

I want to transfer theoretical 79 351 0.69 36

research results into practical
applications

% explained variance 38.8 27.6

AHigh mean score means high agreement

TABLE VL
DIFFERENCE IN FACTOR POINTS BETWEEN THEACHERS IN
ANIMAL WELFARE AND OTHER TEACHERS

Animal welfare Other P-Value
Benefits
Outreach 0.28+0.82 -0.12+1.05 0.062
Collective 0.16+0.97 -0.07+1.01 0.312
Expansive -0.1+1.13 0.01+0.95 0.942
Problems
Quality assessment -0.34+1.12 0.19+0.89  0.087
Pedagogical adaptability -0.25+0.99 0.14£0.99  0.179
Deviant object -0.34+0.78 0.19+£1.07  0.042
Incentives
Collective and collaborative 0.09+1.00 -0.04+£1.01 0.566
Expectations 0.09+1.07 -0.04+0.98 0.592
Barriers
Quality assessment -0.10+0.95 0.05+1.03 0.575
Pedagogical adaptability -0.33+0.78 0.16£1.06  0.039
Confidence in own compe- -0.09+0.85 0.05£1.07  0.574
tence
Incentives for creation
Academic agency 0.18+1.00 -0.16£1.00 0.373
Societal benefits 0.3240.65 -0.28+1.18 0.120
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TABLE VIL
DIFFERENCES IN ADOPTION AND VIEW ON QUALITY
BETWEEN ANIMAL WELFARE TEACHERS AND OTHER
TEACHERS

% N  Animal Other P-Value
welfare (%)

(%)
Use Internet in teaching 67 101 70 66 0.710
Use OER 46 76 62 40 0.088
Create OER 33 86 58 22 0.001
Re-mix OER before use® 33 73 43 28 0.191
Want quality approach 73 75 74 73 0.940
based on peer review
Allowing students to modi- 12 75 4 15 0.175
fy is unacceptable
Allowing students to modi- 49 75 35 56 0.094
fy is risky
Should be overlooked by 34 75 30 37 0.609
faculty
Allowing students to modi- 25 75 39 19 0.068
fy is of high importance for
student engagement
Allowing students to modi- 12 75 35 2 0.000

fy is not a big issue

A. Adoption of OER

The adoption of OER in the academic year 2011-2012
was based on self-reporting (Table VII). In the past aca-
demic year 67% of the respondents used Internet, 46%
used OER and 33% had sometimes been involved in the
creation of OER. There was a positive correlation between
use and creation of OER (p<0.001); respondents who had
used OER had also created OER. Of those teachers who
used OER, one third re-mixed the OER before use. Teach-
ers in the subject of animal welfare were more involved in
the creation of OER than others (p<0.001), but there was
no significant difference in the use of OER between
teachers in animal welfare and teachers in other subjects.
The respondents were asked to specify which OER they
had used. Every animal welfare teacher indicated that
when they had used OER they were developed by peers in
their university or different universities; other teachers
used YouTube clips, OER developed by private training
providers, and OER developed by other governmental
authorities as well as OER developed in their universities.

The majority of the responders (73%) wanted a quality
approach for OER based on peer-review. Allowing stu-
dent to modify and add on OER was found to be unac-
ceptable by 12% of the respondents, 49% found it risky
and 34% emphasized that it should be overlooked by
teachers. Twenty-five percent found that allowing students
to modify is of high importance for student engagement
and 12% did not find student modifications to be a big
issue. Teachers in animal welfare seemed to have higher
acceptance than other respondents for allowing students to
modify because it was “not a big issue” (p<0.001), but
they supported peer review as much as others.

IV. DISCUSSION

The results of this study indicated that the value of OER
and the adoption of OER could not be explained by teach-
ers’ subject areas alone, but had complex underlying ex-
planations. Earlier studies have used the activity theory to
help understand the “variability in adoption patterns when
it comes to the activities and purposes for which ICT is
being used” [46, p. 185].

Activity theory [25; 44] is used in this study to map out
the underlying dimensions for the respondents’ motives in
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order to make the adoption patterns of OER visible and to
provide sufficient context to be able to make generaliza-
tion possible [4]. Firstly, we discuss the individual motiva-
tions are secondly the adoption of OER, seen as a collabo-
rative activity between individuals with different motiva-
tions.

A. Value of OER

Moving down and inward, the activity theory “tackles
issues of subjectivity, experiencing, personal sense, emo-
tion, embodiment, identity, and moral commitment” [44,
p- 22]. Hence, in order to better understand the activities
of these teachers, their motivations and their conditions
for and goals of activities need to be included in the analy-
sis [47]. The activities are motivated by the need to trans-
form the object, and the motivations of teachers give sense
and direction to those activities, e.g. by encouraging or
limiting the uptake of technology in teaching practices
[38].

From the factor analysis, teachers’ underlying dimen-
sions of motives to adopt OER divided to benefits, incen-
tives, problems and barriers. The underlying factors varied
as shown in figure 1.

Three underlying factors as benefits for using OER
were identified; 1) outreach reason, 2) collective reason,
and 3) expansive reason. The outreach reason has a strong
democracy dimension, which may be linked to altruism.

These three underlying factors can be seen as an ex-
pression of the three planes of activities identified by [55];
the internal, the interpersonal and the external planes.

Altruism has been found to be the most important pre-
dictor for teachers’ intentions to share OER [3]. Altruism
is expressing satisfaction of the behaviour as such without
the need of any external rewards, which is in strong con-
trast to gaining reputation, and is a motivation to people
for reasons which are external to the behaviour itself [2].
At an institutional level “free education for everybody
according to the UN declaration” is the most important
incentive according to OECD [49] followed by effective
use of taxpayers’ money, promotion of lifelong learning,
show casing the institution for new students and stimula-
tion of internal improvement and re-use. Apart from the
statement on taxpayers’ money (which many responders
in this study did not understand and therefore this item
was omitted), these incentives were also of highest im-
portance within this study. The most important incentive
for the creation of OER was also the altruistic statement
that “I want to share this for the benefit of others”.

Teachers in animal welfare tended to have more altruis-
tic incentives to create OER than other teachers, and the
altruistic incentives were strongly correlated with the
actual creation of OER. This correlation is interesting,

Underlying factors
for adopting OER

Benefits Incentives Problems Barriers

. Outreach + Collective - Quality assessment + Quality assessment
- Collective + Expectations - Pedagogica quality . Pedagogica quality
+ Expansive + Deviant Confidencein own

Incentives for creating OER
+ Academic agency
+ Societal benefits

Figure 1. Underlying factors to consider for OER adoption
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though the present study does not allow an analysis of
causal relations. That intrinsic factors, especially altruism,
were critical for the inclination to share, confirmed the
results from a previous study [3], and ref [S0] has pointed
at a “feel-good factor” as a motivation for OEP, explained
both by altruism and for joining the movement.

The collective factor identified in this study may be
linked to satisfaction. This motivation can be found in
what is conceptualised as an affinity space for teachers
who share the same concerns and collaborate on OER [14;
15]. It has also been found that if a shared OER is used
and appreciated, the creator will be more inclined to share
in the future [2]. Many responders emphasized the collec-
tive aggregation of knowledge, which can be seen as satis-
faction related to the act of shaping meaningful action [14]
between participants with mutual engagement.

This collective attitude can also be seen as a process of
peer-assistance within affinity spaces [53]; that peers help
each other to deal with aspects of the subject, which they
personally did not master. These results support the hy-
pothesis by [8] that the OER trend is most vigorous when
situated in niche communities within specific disciplines
in highly motivated networks.

The underlying factor identified as an expansive teach-
ing approach is an institutional interpretation of the poten-
tial of OER for expanding higher education. This could be
for lifelong learning and reaching new target groups [11].

The factor analysis also identified two underlying fac-
tors for personal incentives, which both seemed to repre-
sent all three planes of activity, personal satisfaction relat-
ed to the collaboration with peers, interpersonal collabora-
tive activities and collective global activities for
knowledge sharing.

One was focusing on higher education as a collective
enterprise, which is an expression of the basic idea that
higher education should be research based. It can be inter-
preted as by utilizing the contributions of the expertise of
others to go beyond their own capabilities, it is a way to
increase coverage of a topic, which has also been found as
an important incentive in other studies [48, 53].

The second identified incentive was linked to the inter-
nal and external expectations on OER. The respondents
have their academic freedom which may be in contrast to
both internal and external expectations, as reflected to
some degree in the mean scores. However, satisfying
students seems to be a rather strong incentive. The internal
expectations can be to adapt modern teaching practices
with the argument to attract more students and be more
effective. This view is in line with the incentive that OER
can stimulate institutional development, innovation and
reuse [49]. The external expectations are in the personal
incentives expressed as OER being an instrument to de-
velop own teaching and to attract more students to own
courses, thus being able to reach beyond existing boarders
of formal education [51].

The factor analysis defined three underlying problems
at general level and barriers at personal level, of which
two were the same. They were concerns for the quality
assessment, since dynamic OER are challenging the estab-
lished structures such as the peer review system [51], and
concerns for the pedagogical adaptability related to the
disruptive character of OER, which requires an effort to
adapt it to the target group and local context [46]. This has
also been described by [52, p. 442] as “technology was
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perceived more as an additional problem than as a solu-
tion”. The third underlying concern was at a systemic
level seeing OER as threatening the robustness of the
academy and at the personal level questioning the individ-
ual competence and need of further training for being able
to adopt OER; both issues have been described as general
concerns in a review of quality issues related to OER [53].

However, animal welfare teachers did not find the OER
being challenging the social norms and rules in the other-
wise robust academy to the same degree as other teachers
did; and they did not find the same problems with peda-
gogical adaptability as others. Both results suggest that
these teachers constitute a sub community having own
norms. The internal planes of activity seems even linked
to their external planes of activity, since they have higher
adoption rate of OER. Although we have not been able to
find causal relations between motivation and adoption.

That copy-right issues were the most significant prob-
lems and barriers were expected, since copy-right has
been categorised as a persistent challenge to OER, but
copy-right related to OER seems to be a question of mak-
ing creative common licences widely known [51]. One
can speculate whether the copy-right issues are subordi-
nate activities and therefore when frustrated, individuals
change their actions to learn more about copy-right as a
new goal. The second, third and fourth most important
problems and barriers were all related to the quality of
OER. These challenges have been categorised as sticking
points, described as challenges to existing models and
measures [51], and are expected to be more severe since
they frustrate the motivations.

Beyond the identified problems and barriers the coordi-
nation of different motivations and agencies within an
activity system may give rise to contradictions or systemic
tensions. The motivations may be interlinked through
relations of conflict, power and resistance, and it can be a
struggle to align the motives and thus coordinate the activ-
ities [54]. This may trigger innovation and change in col-
laborative activity and is a source of development [25].
Teachers’ adoption of OER may therefore generate insti-
tutional teaching development and is sometimes depend-
ent on institutional support [50].

The factor analysis on incentives for the creation of
OER expressed that adoption is not only to use/reuse but
also to participate in OER creation. Two underlying fac-
tors were found. One expressed systemic academic agency
with emphasis on strategic development, possible through
a dialogue with society, and collaboration with peers. The
other factor expressed concerns for societal benefits of
knowledge sharing with emphasis on democratic reasons
and the more disruptive characters of OER in higher edu-
cation. These incentives were the same across subject
areas and are in line with the results from a review of
quality issues related to OER concluding that the process-
es of peer-assistance within higher education need to be
strengthened [53].

In summary, the teachers in this study had different mo-
tivations, or underlying motives, to adopt OER. The study
indicated that teachers in animal welfare had different
motivations both related to individual and systemic issues
than other teachers. The differences may be explained by
this subject area, attracting teachers which are passionate
about their work and expressing strong emotional com-
mitment for the welfare of animals and for the sharing of
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knowledge with other individuals. Since it is a relative
small network of teachers their individual motives may be
linked and sometimes they may be actors in collaborate
activities. As a result we suggest that the teachers in ani-
mal welfare participate in a distinct affinity space with its
own norms and conventions that seems to be supportive to
OER adoption.

B. Adoption of OER

Moving up and outward, the activity theory tackles
learning networks of interconnected activity systems [44,
p- 22]. Here we analyse actions at the external plane relat-
ed to the OER as material products, for example how the
respondents adopt OER (creation, use or remix) and if
they act differently oriented to the goal.

In this study the use of OER in the preceding academic
year was mirroring the general low rate of adoption of
OER in educational practices [16; 48]. The results on
creation and reusing confirmed that these practices are
more frequent activities than re-mixing and redistribution
of new and adapted versions [1].Thus, judging by the
respondents' answers on adoption, the majority of the
OER in this study are not collective in a general sense but
may be collaborative in the phase, when the OER is ini-
tially created, and afterwards handled as artefacts.

It seems like animal welfare teachers wanted to create
OER collectively because they on the one hand wanted to
share for the benefit of others and on the other to collabo-
rate with peers. Animal welfare is a scientific domain
which is relatively new and expanding and therefore it
attracts teachers with a great deal of enthusiasm and a will
to improve teaching practices and reach beyond the bor-
ders of the traditional higher education. At the same time
animal welfare is a contested subject area, under constant
debate and review by academics and legislators world-
wide, since new scientific knowledge about animal cogni-
tion and their ability to feel pain increase our moral circle
for taking into consideration animals as a vulnerable
group.

Teachers in the subject of animal welfare are more like-
ly to adopt OER than other teachers. The difference may
be related to the value of OER within this subject area,
which 1) is acting both globally and locally and 2) needs
measures to both glue together individuals by collective
activities and reach beyond the borders of the network by
attracting new individuals and be in dialogue with society.
Teachers in this specific and contested subject area are
acting at the boundary between the activity system of their
scientific community and a multitude of other activity
systems with conflicting agencies and motivations.

The specific OER used in this study by animal welfare
teachers were developed by peers in the same or other
universities or in cooperation between universities, which
was not the case for other teachers, who used OER of
different origin. This confirms that trust is important for
re-using of OER [1]. Accordingly, an affinity space may
be necessary to accomplish the feeling of trust and peer-
assistance [53]. Since trust is important for the degree of
reuse, one could expect that reputation is important for
engagement in the development and sharing of OER.
However, this study confirms previous research indicating
that reputation is not an incentive for the creation and
sharing of OER, which mainly seemed to depend on altru-
istic motivations [2].
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Finally, the respondents trusted peer review as an in-
strument for quality assessment. Peer review is a generally
accepted quality instrument seeking to maintain academic
standards [53] and is trusted among teachers [1]. Allowing
students to undertake changes were associated with some
risk for half of the respondents. However, the teachers in
animal welfare did not find it to be such a significant
question, and the survey suggests that increased student
motivation can explain this response.

V. CONCLUSION

The main objectives of this article were twofold. First,
to examine benefits, personal incentives, problems and
personal barriers for the adoption of OER, and second, to
investigate if teaching animal welfare is related to a higher
degree of OER adoption compared to teaching a broader
subject area of animal and food science. The study con-
firms that the adoption of OER is part of a culture of shar-
ing and that OER challenge the individual teacher as well
as the boundaries of higher education by placing diverse
demands on quality assessment and teaching practices.
However, it has to be borne in mind that these conclusions
are grounded in a small sample based on self-reporting
and that no causal relationships between motivation and
adoption are found.

Adoption of OER was associated with positive motiva-
tions about collaboration and inclusiveness. Teachers
wanted to engage in knowledge sharing because they
wanted to collaborate with peers and to some degree be-
cause of democratic reasons. The disruptive nature of
OER was related to both the positive and negative motiva-
tions for OER adoption. Underlying explanation related to
using OER to expand the boundaries of higher education
and meet internal and external expectations were positive,
whereas the reverse depicts feelings of OER as something
that does not belong in the academy and of low confi-
dence in own competence.

The respondents’ motivations may have predicting
power to their activities, since altruistic motivations were
significantly correlated to the actual creation of OER; but
the creation of OER was not perceived as a way to gain in
reputation, which is in line with previous findings [2].

Teachers in the subject of animal welfare were more
involved in OEP and had different motivations to adopt
OER than respondents in broader and less contested sub-
ject areas. Thus, we have identified an affinity space be-
tween the responders, who tended to engage in knowledge
sharing because of altruistic motivations and used OER
developed by peers, which can be an expression of trust
[1] and peer-assistance [53]. The trust in peer review is
generally accepted but higher acceptance for student in-
volvement in affinity spaces needs further research.

The results supported the role of content-based practic-
es and passions for trust and willingness to share and
collaborate [6], and the findings about teachers in the
subject of animal welfare may be an expression of that
affinity spaces are prerequisites for enacted agency and
breaching boundaries.
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