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Abstract. Open Educational Resources (OER) intend to support access to edu-
cation for everyone. However, this potential is not fully exploited due to various
barriers in the production, distribution and the use of OER. In this paper, we
present requirements and recommendations for systems for global OER author-
ing. These requirements as well as the system itself aim at helping creators of
OER to overcome typical obstacles such as lack of technical skills, different
types of devices and systems as well as the cultural differences in cross-border-
collaboration. The system can be used collaboratively to create OER and sup-
ports multi-languages for localization. Our paper contributes to facilitate global,
collaborative e-Learning and design of authoring platforms by identifying key
requirements for OER authoring in a global context.
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1 Introduction

The production of E-learning courses is in many cases rather laborious and costly.
The Open Educational Resources (OER) — learning resources with an open license —
are an alternative for developers and users. In particular, in the context of global set-
tings, Open Educational Resources (OER) are a solution providing free access to digi-
tal educational materials for everyone in different regions or countries [17]. Despite
the potentials of OER, several barriers have been identified which prevent the use of
OER [20]. One important barrier is the difficulty to produce OER by using Authoring
tools (AT) collaboratively in global settings. It is a key challenge to solve in order to
improve the quality and the success of OER [22]. However, this key aspect is rarely
studied and there are no clear requirements for AT to create Learning Objects (LO).
Apart from the global aspect, the growing numbers and variety of mobile devices
brings up further challenges to develop widely adopted OER. This study attempts to
close this research gap and answer the question: what are the requirements for OER
authoring in a cross-border, collaborative environment? To answer this question, this
study presents a literature review as starting point as well as the research methodolo-
gy. Afterwards, we present the main results: requirements towards this class of sys-
tems including the evaluation of the prototype.
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2 Background: Open Education in the Global Context

In this chapter, we provide a brief literature review as the background for our research
focusing on the key concept of Open Educational Resources (OER) and the corre-
sponding barriers. Many definitions of OER have emerged with different focuses
since UNESCO had coined this term. A broad definition by [22] defines OER as
“_..any digital resource for educational purposes that can be used, distributed and re-
distributed freely”. Three components — learning contents, tools/software, and at-
tached licenses [10] — need to be considered as they significantly influence the adop-
tion of OER.

Barriers of OER have been studied in-depth. Among the most important ones are
challenges to apply OER which are culturally distant (unfamiliar values, symbols,
beliefs etc.), impact of geographical distance and lack of trust towards authors of LO.
Part of the problem is that OER do not give enough information on the context where
it was created and used, and availability of native language to encourage online col-
laboration [20] [21].

Apart from socio-technical barriers, the huge market of diversified mobile devices
delivers many challenges for OER as well. According to [31], they can be addressed
by using HTMLS5 which can be used to support collaborative environments. Cloud-
based applications could provide accessibility and interoperability [12]. In this paper,
barriers and challenges will be used as a reference to create initial requirements for
the system design and development. The following chapter will elaborate on the
methodology for this aim.

3 Methodology

To elaborate requirements of an authoring system for collaborative, international OER
processes and systems, we followed a case study-design [30] including two countries,
Germany and Indonesia. In this combination, a variety of cultural and social barriers
can be exemplary identified. The case also allows comparison and embedding of re-
sults with previous studies in the field [23]. To identify the main artefacts (require-
ments for AT), we oriented on principles of Design Science Research [9]. As an ini-
tial step to find barriers, a literature review was performed. An ideal set of literature
based on [28] was used to classify and categorize the literature. The main points of
literatures were summarized by preparing a matrix of concepts [27]. In a second step
of the creation of the software artifact, we chose a qualitative data gathering method
which allowed obtaining and refining more in-depth information about barriers and
requirements of AT in a global collaboration. Interviews were held with one partici-
pant (male, 12 years-teaching-experience(YTE)) from Germany and two participants
from Indonesia (male, 12 YTE; female, 3 YTE). In a third step, the evaluation was
performed by asking five users of the prototype ‘OERauthors’. The questions were
grouped into two types: one addresses the importance of requirements (IoR-scale) and
the other represents the System Usability Scale (SUS) [3]. Respondents were all male
(3 lecturers from Indonesia and 2 from Germany). The sample size of 5 persons is the
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minimum number of users to test the usability of a system [15]. A 5-point Likert scale
was used to quantify statements. Results of this ranking were assessed with
Cronbach’s Alpha as commonly conducted in studies in the field [24].

4 Requirements for Global OER Creation

Requirements for a Global OER Authoring Tool (AT) were derived by analyzing the
results from literature review and interviews. Additionally, observations of existing
authoring systems for Learning Objects (LO) respectively OER provide a general
process of an AT that can be used to derive functional requirements of the system. We
distinguish functional requirements (which are to a certain extent similar to all author-
ing systems), non-functional requirements as well as specific requirements necessary
for using OER in a global context. Table 1 shows the requirements of the system (in-
cluding at least one source of reference).

Table 1. System requirements

Functional requirements **

1. Create a new LO 9. Send message |14. Delete a revision of LO

2. Delete page of LO | 10. Add to-do list |15. Add a block of template to page

3. Add new metadata | 11. Edit to-do list |16. Delete the block from the page

4. Edit metadata 12. Define the li- |17. Arrange position of the block

5. Delete metadata cense of LO 18. Add a revision or version of LO

6. Reuse a revision 13. Download 19. Change application setting (adapta-
7. Edit LO project project tion of symbol, colors, layout and
8. Add page to LO language)

Nonfunctional requirements
The system should be mobile friendly [18] *
The system should integrate with social media/networks [4] *
. The system should provide consistent size and style of LO [26] **
The system should offer levels of usability that author with no familiarity or
little knowledge with computer and editing of content [2] *
Authors should be able to produce LO after completing the short training [2] *
The user interface of LO should be easy to navigate [13].
The user interface of LO should be load quickly [16]
. The system should be able to identify mistakes and error prevention [2]
9. The system should have system status [2] **
10. LO should have uniform/consistent editorial tone across object [13], [14]
11. The system should provide easy to use direct manipulation interface [7] *
12. The system should have active community [22]
13. LO should be free from technical problems [8] **
14. The system should provide share ownership [6] *
15. LO should be delivered in standalone possibility [19] *
16. The capability of a system to handle high concurrent editing (i.e. any num-
ber of users should be able to edit concurrently a shared LO [11] **
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Nonfunctional requirements for global aspect
17. The system should be free to use [29] *
18. The system, output or LO should be platform independent [14]
19. The system, output or LO should have open formats and standard [18] **
20. The system should support localization, internationalization by paying attention
on user interface such as symbol, colors, language, layouts [14] ***
21. The system should provide cloud based solution for hosting project [7] **
22. The system should provide real-time typed conversation [5] ***

*interview; **observation; *** interview and observation; bold: high priority requirements

The symbols, colors, language, and layouts of the interface are an essential element
of the application. They contribute to make users from different cultures feel comfort-
able when using the system and to maximize a positive user experience that improves
the usability of the system. The requirements were implemented into a prototype,
called OERauthors. The corresponding system, which uses HTML5 and Operational
Trans-formation [25] to fulfil nonfunctional requirements number 1 and 16 (Table 1)
shows an implementation of those requirements as an example how future AT should
be created. To illustrate the results, the user interfaces of the main page editor of the
systems for Indonesia and Germany as well as the responsive design can be seen in
Figure 1:

License : ©om D00

OERauthors: a tool for
collaborative authoring.

Fig. 1. User interface design of the main page editor. Right-image: for German users; Center-
image: for Indonesian users; Left-image: display on widescreen/laptop

Figure 1 shows the main page editor. The editable license area is displayed on top
of the interface. The button with symbol of two people is the collaboration button
(red-located on the right side for Indonesia; blue-located on the left side for Germa-
ny). This example illustrates a subset of how those requirements were implemented.

Subsequently, requirements were evaluated. Based on the user rating, the most im-
portant requirements belong to nonfunctional requirements: see nr. 15, 18, 17,4, 5, 16
and 21 in Table 1. Concerning usability (SUS=56, 0a=0.61) OERauthors was rated as
good [1]. There is space for improvement to be rated as excellent (SUS score=73).

Yet, the SUS-score is adequate given the low number of respondents. Even though
the threshold (a=0.70) is not passed, this score belongs to a category that can be used
for analysis [1]. This is supported by the positive reliability of IoR-scale (0=0.92). In
the following, all results and implications will be discussed.
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Summarizing the findings, main system requirements for global, mobile OER au-
thoring were elaborated from the literature (Table 1). In contrast to previous studies
on barriers [20, 21, 22], we have transferred barriers to concrete system requirements.
These requirements can serve as a base for further research regarding generic re-
quirements for OER and AT in global settings. Based on this iterative analysis, our
identified requirements should be applied beyond the system OERauthors; they can be
generalized and implemented in global OER systems. For instance, AT-developer
should pay attention to icons, symbols and layouts for different countries. Independ-
ent and multi-platform LO should be supplied to areas without internet connection,
low level or bad internet connectivity.

5 Conclusion

Summarizing the key results of our research, we have provided a collection of re-
quirements for OER authoring systems on a fine-grained level enriched by require-
ments for the global context. Further research is needed regarding the evaluation in
mobile authoring environments as well as the level of importance of each requirement
in different contexts. Yet, our results offer guidance for developers who aim at gener-
ating a global-friendly collaborative authoring system for OER.
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