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Abstract  
 

Open education, Open Educational Practices (OEPs), and Open 

Educational Resources (OERs) have emerged as significant 

opportunities for enhancing global sustainability information 

sharing. However, the creation and sharing of OERs, as well as 

the usage of OEPs in Higher Education for Sustainable 

Development (HESD), remain limited. This study explores the 

implementation of OEPs in HESD, aiming to empower students 

to co-produce OERs on sustainable development (SD). This 

study, drawing on the theoretical approach of the principle of 

constructive alignment, proposes the development of students’ 

digital competence in OER production. A two-group pretest–

posttest analysis of 409 students (Psychology, Economics, 

Education, Geography) reveals a significant increase in digital 

competence over time among students who produced OERs on 

SD, compared to their peers enrolled in courses unrelated to 

OER content development. We delve into the practical 

implications of designing OEPs in HESD and strategize to 

support students in their OER production processes. 
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Introduction  
 

The adoption of open education, Open Educational Practices 

(OEPs), and Open Educational Resources (OERs) has emerged 

as an important topic in higher education development. 

UNESCO [1] strongly promotes the production and release of 

OERs to enhance information sharing, media access, education, 

and participation worldwide. The implementation of OERs and 

OEPs has the potential to support the 2030 Sustainable 

Development Agenda, particularly SDG 4 (quality education) 

[2]. OERs on sustainable development (SD) provide teachers and 

learners with free access to learning materials and resources, 

such as open textbooks, videos, and assignments, on topics such 

as climate change, migration, and water scarcity. The 

implementation of Education for Sustainable Development 

(ESD) in schools and Higher Education for Sustainable 

Development (HESD) at universities depends on access to 

appropriate educational resources on SD. However, the creation, 

sharing, and usage of OERs remain low [3,4]. 

 

The aim of this study is to investigate the implementation of 

OEP in HESD. The study focuses on enabling students to co-

produce OERs related to sustainability. In this study, we follow 

Cronin’s definition of OEPs as “collaborative practices that 

include the creation, use, and reuse of OER, as well as 

pedagogical practices employing participatory technologies and 

social networks for interaction, peer-learning, knowledge 

creation, and empowerment of learners” [3] (p. 18). This study 

presents an interdisciplinary teaching and learning arrangement 

that incorporates various elements of OEPs. These include 

interdisciplinary peer learning, student construction of OERs, 

educators acting as facilitators, and the use of participatory 

technologies to enhance open peer reviews. 

 

The potential link between OERs produced by students as a 

result of their learning activities and open practices has been 

largely overlooked [5]. This approach could have benefits for the 

OER product itself, a potential shift towards a participatory 

culture, as well as the students’ development in HESD. Some 

scholars have suggested that students would enhance their digital 
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competence in OER production [3,6,7]. The present study aims 

to test the hypothesis by examining the development of students’ 

digital competence using a two-group pretest–posttest design. 

This study compares the development of students who produce 

OER in HESD with that of students who do not engage in OER 

production. As the first exploratory study on students’ digital 

competence development in HESD, this research strongly 

contributes to the understanding of students’ learning in the co-

production of OERs on SD, which is highly in demand [8-11]. 

Therefore, I follow the following research question: Can students 

further develop their digital competence when the OEP, which 

enables students to co-produce OER on SD, is implemented in 

HESD? 

 

Open Educational Practices and Students’ 

Potential Role in OER Production  
 

Enabling students to co-produce OERs entails several potential 

advantages. These include improving the quality of the OER 

product, enhancing students’ development, and promoting a 

participatory culture in higher education. 

 

Potential Advantages Regarding the OER Product  
 

Students might uphold a key position in the sustainability of 

OER production. First, they are prosumers of learning resources. 

They are both consumers and producers of learning resources, 

participating in lectures and reading books while also creating 

summaries and readers as part of their studies. According to Ha 

and Yun [12], students are more likely to be media prosumers 

than the general population. Secondly, the target group of OER 

students should be aware of what kind of OER on sustainability 

is understandable, useful, and appealing to them. This will 

enable them to produce authentic OERs that address the needs of 

students. Thirdly, students can act as useful multipliers of their 

produced OERs by sharing them with potentially interested 

students. Hodgkinson-Williams and Paskevicius [13] state that 

students have a greater awareness of open platforms, cloud-

based services, and repositories for sharing materials than 

educators. Fourthly, students are subject to different legal 
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conditions than educators. While educators are legally bound to 

consult their employer before publishing their work as OERs, 

students hold the copyright as authors and can directly publish 

their work as OERs. 

 

Potential Advantages Regarding a Participatory 

Culture  
 

Enabling students to create and construct knowledge to produce 

OERs on SD has the potential to increase their active 

participation in HESD. This shift from teacher-centered to 

student-centered learning is crucial to implementing competence 

orientation in education for sustainable development (ESD) [14]. 

Open education is strongly associated with democratic learning, 

civic engagement, co-production of knowledge, and student 

empowerment [3,5-7]. These aspects are aligned with successful 

ESD [15-19]. Educators value OEPs for social learning by 

implementing peer learning and co-construction of knowledge 

[3,5]. Additionally, educators report a shift from the traditional 

teacher role to an advisory role in OEPs [3,5]. Nel [20] promotes 

the incorporation of partnership in OEPs to involve students as 

active contributors rather than objects of instructional learning. 

Hodgkinson-Williams and Paskevicius [13] provide a successful 

example of collaboration and co-authorship between 

postgraduate students and academics in OER production. 

Students and academics value each other’s support, expertise, 

and shared responsibilities. These descriptions, experiences, and 

results suggest the untapped potential of students co-producing 

open educational resources on sustainable development in higher 

education for sustainable development. 

 

Potential Advantages Regarding Student’s Development  
 

Engaging students with OER can help develop valuable 

competencies for working in the knowledge and digital age. 

Littlejohn and Hood [21] report on the learning opportunities for 

educators through their engagement with OERs and the 

construction of new expertise and knowledge. The same 

opportunities are available for students. Master-man’s [5] 

qualitative interview study suggests that educators should expect 



Prime Archives in Sustainability: 4th Edition 

6                                                                                www.videleaf.com 

students to develop their communication and analytical skills in 

their discipline while creating OERs. Additionally, engaging 

students in OER production on SD can increase their awareness 

and knowledge of OERs and sustainability, provide different 

forms of licensing, and potentially introduce them to the 

Openness Movement and their engagement for SD. This is 

particularly relevant for teacher students, as it is essential to 

improve their knowledge of OERs and related competencies in 

order to apply OEPs, OERs, and ESD in their future teaching 

activities [6]. Consistent with this argument, teacher students 

who have produced OERs report the development of creativity 

skills, positive attitudes towards open education, and intentions 

to further develop and use OERs [22]. 

 

Several scholars expect students to develop digital competencies 

in OER production [3,6,7]. Digital competence is a pressing need 

for students in the 21st century. According to the European 

Commission’s 2.1 version of the DigComp framework, digital 

competence includes five areas: (1) information and data 

literacy; (2) communication and collaboration; (3) digital content 

creation; (4) safety; and (5) problem-solving [23]. In today’s 

increasingly digital society, digital competence is essential for 

building a sustainable future [24]. Some experts even advocate 

for the development of ‘digitainability’—the combination of 

digitalization and sustainability [25]. Despite students’ high self-

perception of their digital competence [11,26,27], their actual 

competence is lacking [9,28]. Currently, there are limited 

opportunities for students to acquire these competencies through 

HESD training programs [11,25]. Due to this reason, there is a 

shortage of research on the development of students’ digital 

competence [9]. This study aims to address this gap by 

examining the development of students’ digital competence in 

creating OERs on different sustainability topics in HESD. 

 

Theoretical Framework  
 

The present study draws on theoretical approaches to learning 

and competence development that originated in educational 

sciences as well as psychology. 
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Constructivism  
 

The constructivist philosophy focuses on learning as an active 

process in which the inquiry of knowledge is based on personal 

experiences and interactions with the environment [29,30]. 

Humans as learners perceive the world, interpret activities, and 

construct knowledge through questions, tests, and answers in an 

iterative process. Enabling students in OER development and 

production in teams represents such a student-centered pedagogy 

that facilitates collaborative teamwork toward an understanding 

and reflection of real-life, complex problems. Encountering a 

(sustainability-related) problem functions as an incentive or goal 

for learning and consequently leads to actual learning [29]. 

Engaging students in interdisciplinary peer learning enables 

them to reconstruct knowledge by reproducing knowledge from 

other disciplines and deconstruct existing knowledge by 

identifying disciplinary limitations [31], thereby qualifying 

students to co-construct knowledge by innovatively integrating 

ideas across disciplinary cultures and languages aligned with 

social constructivism [30]. 

 

Constructive Alignment  
 

In accordance with the current educational debate on competence 

orientation, providing students with the ability to produce OERs 

on SD can extend beyond the construction, co-construction, and 

application of knowledge about SD. This learning process has 

the potential to enhance competencies that enable a person to act 

within a complex situation. Especially in ESD at the university 

level, the implementation of competence orientation in planning 

teaching and learning processes is necessary to address and 

enhance students’ competence development [14]. One theoretical 

approach combining constructivism and aligned educational 

design for outcome-based teaching towards competence 

development is the principle of constructive alignment 

[32]. Figure 1 illustrates the core elements of the principle. 
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Figure 1: Core elements of the principle of constructive alignment [32]. 

 

Teaching fulfills this principle if learning outcomes are 

competence-oriented and communicated in advance if 

performance assessments measure students’ achievement of 

those, and if teaching and learning activities help students to 

achieve them. The educator should create appropriate learning 

environments while students construct their own learning 

through engagement in relevant activities. 

 

Digital Competence Development  
 

Paskevicius [6] presents a model that aims to transfer the 

principle of constructive alignment to the design of OEPs. The 

model addresses opportunities to strengthen openness in each 

component of design. The model includes open practices for 

designing learning outcomes, activities, resources, and 

assessments. These practices involve increasing transparency, 

co-creation of learning outcomes and objectives by students, 

usage of OERs, and collaborative learning. Additionally, 

students are involved in the assessment process as producers and 

peer reviewers of OERs. The present study aims to develop 

students’ digital competence as a learning outcome. Digital 

competence can be described in five areas, according to the 

European Commission [33]: “(1) Information and data literacy, 

including management of content; (2) Communication and 

collaboration, and participation in society; (3) Digital content 
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creation, including ethical principles; (4) Safety; and (5) Problem 

solving”. Following the principle of constructive alignment in 

OEP design, these learning goals can be achieved through 

appropriate open learning activities and assessment 

formats. Figure 2 illustrates the application of the principle of 

constructive alignment to the design of OEPs with the aim of 

developing digital competence in this study. 

 

 
 
Figure 2: Application of the principle of constructive alignment in OEP design. 

 

Consequently, students can develop digital competencies if they 

are informed of this goal in advance, if their learning activities 

focus on digital content creation, collaboration, and problem-

solving, and if the chosen assessment format also addresses these 

areas of learning. This study demonstrates a potential application 

of the principle of constructive alignment in OEP design. In 

order to develop students’ digital competence, educators and 

students focus on producing digital OERs in the form of digital 

scripts and videos covering various topics related to SD. The 

assessment is based on this production. 

 

Context of the Study  
 

Three educators implemented an interdisciplinary course at the 

University of Hamburg with the aim of producing OERs on 

various topics of sustainability for the Hamburg Open Online 

University. The Hamburg Open Online University as well as 
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core elements of the concept of the interdisciplinary course on 

OER production are described in the following. 

 

Hamburg Open Online University  
 

The Hamburg Open Online University (HOOU) was established 

in 2015 to provide a digital learning platform for students and 

society in Germany. The HOOU is a collaborative project 

supported by a network of six Hamburg state universities, the 

Ministry of Science, Research, and Equal Opportunities, the 

Senate Chancellery, and the Multimedia Kontor Hamburg. The 

HOOU published a call for proposals to apply for financial 

support for the development and production of OERs from 

various disciplines and in multiple formats, with the aim of 

establishing a repository. 

 

Concept of the OER Production Course  
 

To enable students to produce Open Educational Resources 

(OERs) within their studies, three lecturers from the departments 

of Psychology, Economics, Education, and Geography 

developed, planned, and executed an interdisciplinary course at 

the University of Hamburg, Germany. The twelve-credit course 

at the bachelor level was attended by 86 students from the four 

aforementioned departments. The following section describes 

several core elements of the teaching–learning arrangement. 

 

Sustainability  

 

The course focused on sustainability. Interdisciplinary student 

teams selected an issue related to sustainable development from 

a set of newspaper articles. The teams formulated the following 

topics: 

 

• Change—By Design or Disaster (Is there a limit to growth in 

society and economy?) 

• This is not for my carryout bag (Can we live plastic-free?) 

• Water scarcity (What would happen if water were 

privatized?) 

• Homo plasticus (What are the consequences of plastic 
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consumption for humans?) 

• Voices of refugees in Hamburg (What could be successful 

integration and how can we support it?) 

• Eating better (How can we eat in a sustainable way?) 

• Germany is the European champion of packaging waste 

(How can we reduce packaging waste?) 

• Sustainability powerlessness (How can we deal with the 

feeling of powerlessness and what can we do?) 

• I missed that this is my problem! (How can we organize 

waste separation more effectively?) 

• Finally good news (How can refugees contribute to a 

sustainable change in society?) 

 
All topics are so complex that they need an interdisciplinary 

approach to gain novel ideas and solutions that are holistic and 

address the multiplicity of the topics. 

 

Interdisciplinary Peer Learning  

 

To promote interdisciplinary peer learning, students were 

divided into ten interdisciplinary teams, each consisting of 

individuals from different academic disciplines in roughly equal 

proportions. Each team followed the same process to identify 

interdisciplinary solutions to a complex problem related to 

sustainable development. At every step of their interdisciplinary 

teamwork, students were required to integrate knowledge from 

all relevant disciplines. 

 

Empowerment of Learners  

 

Each interdisciplinary student team followed the steps of 

interdisciplinary problem-based learning [31]. First, the students 

discussed unfamiliar concepts and discipline-based technical 

terms related to the sustainability topic. Second, within their 

chosen sustainability framework, they defined their 

interdisciplinary problem statement by integrating viewpoints 

across disciplines. Third, they brainstormed discipline-based 

information, data, techniques, tools, perspectives, concepts, and 

theories related to their interdisciplinary problem and collected 

ideas, explanations, and hypotheses for the underlying problem. 
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Thereafter, they identified discrepancies, interrelationships, and 

gaps between the disciplines. Next, they defined interdisciplinary 

learning objectives by formulating questions that are relevant to 

the team and addressing each discipline involved. Guided by 

their questions and interests, students searched for and read 

academic research papers across disciplines. Back in session, 

students presented the answers they had found, as well as 

learning objectives across disciplines, and discussed and 

integrated their new ideas. They formulated an integrative team 

statement with identified solutions regarding their 

interdisciplinary problem statement by integrating discipline-

based information, data, theories, and related research outcomes. 

 

Focus on Open Educational Resources Production  

 

The interdisciplinary student teams were assigned to write digital 

scripts and produce ‘lessons learned’ videos as OERs to 

communicate their interdisciplinary solution strategies for 

complex sustainability problems in society. To ensure the quality 

of the OERs, students were instructed on correct and effective 

science communication, OER licensing, and the benefits of 

appealing designs. In terms of science communication, it was 

recommended that students use discipline-specific terminology 

and professional language with care, ensuring that their content 

is comprehensible to individuals from other disciplines as well as 

non-academics. In the production of OER videos, students were 

informed about legal conditions regarding personal rights, the 

right to their own image, avoidance of trademarks, and dealing 

with intellectual property. This included identifying and 

embedding free music, sound effects, and pictures. 

 

To further enhance students’ OER production, we established 

several feedback loops. All students were invited to comment on 

the digital scripts of their peers on the online platform OLAT. To 

ensure scientific quality, each interdisciplinary team received a 

review written by all educators from every discipline involved in 

the paper. We also implemented several opportunities to receive 

feedback to enhance video production quality. After identifying 

their main ideas and solution approaches, the students developed 

a storyboard. Each interdisciplinary team presented their 
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storyboard to their peers to gain feedback on internal logic, 

comprehension, and visualization. Additionally, a technical 

consultant provided feedback on sound effects, lighting, camera 

work, and editing before the final cut. They also suggested 

implementing accessibility features such as subtitles and audio 

descriptions for people with disabilities. 

 

All students were graded on their produced OERs, i.e., their 

interdisciplinary digital scripts as well as their “lessons learned” 

videos. 

 

Role of the Educators  

 

The educators in the interdisciplinary course acted as facilitators 

rather than simply transmitting knowledge. During each session, 

they rotated between the interdisciplinary teams to support idea 

generation, provide scientific or technical advice, and answer 

any questions related to OERs. During off-sessions, the 

educators provided weekly consultation hours on demand: 

discipline-based expertise, technical expertise regarding shooting 

and editing of videos, and team expertise in case of conflict 

within the interdisciplinary student teams. 

 

Materials and Methods  
Sample and Design  
 

To compare students’ digital competence development in the 

OER production with other students, who did not produce OERs, 

we applied a two-group pretest–posttest design. The study 

sample consisted of 409 students of four different disciplines 

(Psychology, Economics, Educational Sciences, Geosciences). A 

total of 83 students were participants in the OER production 

course, while the remaining 326 comprised the control group. 

All students of the control group were in the same cohort as 

students of the OER production course but instead participated in 

a seminar in their respective discipline that was unrelated to 

OER content development. All students were handed a pencil–

paper questionnaire at the beginning and at the end of the 

semester. 
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Instruments  
 

Digital competencies were measured using the following five 

items from the Creative Internet Skills Scale by van Deursen, 

Helsper, and Eynon [34]: 

 

• “I know how to create something new from existing online 

images, music or video”. 

• “I know how to make basic changes to the content that 

others have produced”. 

• “I know how to design a website”. 

• “I know which different types of licenses apply to online 

content”. 

• “I would feel confident writing and commenting online”. 

 

Following the translation and adaption guidelines by Hambleton 

and de Jong [35], all items were translated into German and back 

into English; therefore, three native speakers could compare the 

original and backward translation on literal and contextual 

equivalence with satisfying results (all over 90%). All items 

were answered on a five-point Likert scale ranging from 1 

(“strongly disagree”) to 5 (“strongly agree”). The reliability of 

the scale is considered acceptable for both the baseline as well as 

the post-course measurement with an internal consistency of 𝛼1 = 

0.84 and 𝛼2 = 0.88, respectively. 

 

Results  
 

The present study attempts to answer the research question of 

whether students can further develop their digital competence 

when the OEP, which enables students to co-produce OERs on 

SD, is implemented in HESD. The planning and implementation 

of the interdisciplinary OER production course follows the 

principle of constructive alignment. According to this principle, 

students should further develop digital competencies if they are 

informed about this goal in advance, if their learning activities 

focus on digital content creation, collaboration, and problem-

solving, and if the chosen assessment format also addresses these 

areas of learning. In order to enhance students’ digital 

competence development, the educators and students of the 
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interdisciplinary course focused on producing digital OERs in 

the form of digital scripts and videos on various topics related to 

SD. All the implemented learning activities were designed to 

achieve the learning objective: interdisciplinary peer learning, 

discipline-based expertise on demand, technical expertise in 

shooting and editing videos on demand, and several feedback 

loops on the product. The assessment was also based on this 

production. All interdisciplinary student teams were graded on 

their OER products. 
 

To examine the potential success of the implementation of OEPs 

in HESD, the achievement of the intended learning goal and the 

further development of students’ digital competence in the OER 

production were investigated. To examine students’ digital 

competence development in the present study, a pretest–posttest 

design to compare students’ development in the OER production 

course with other students in their cohort, who did not produce 

OERs, was used. In the following, the students participating in 

the interdisciplinary OER production course on sustainability are 

referred to as “OER students” and the students in their cohort as 

the “control group”. 
 

Table 1 shows the means and standard deviations of Time 1 

(beginning of the semester) and Time 2 (end of the semester) of 

students’ digital competence. 
 

Table 1: Means and standard deviations of Time 1 and Time 2 of students’ 

digital competence. 

  
𝑴𝟏1 𝑺𝑫𝟏 𝑴𝟐 𝑺𝑫𝟐 

OER Students 2.49 0.92 3.42 0.99 

Control Group 2.22 0.89 2.54 0.90 

 

A 2 × 2 repeated measures ANOVA with Time (Time 1/Time 2) 

and Group (OER students/control group) as factors and digital 

competence as the dependent variable was conducted with the 

program IBM SPSS Statistics 27. 
 

The analysis yielded a significant main effect of Time, F(1,191) 

= 59.7, p < 0.001, and a significant Time × Group 

interaction, F(1,191) = 22.4, p < 0.001. The main effect was a 

large-sized effect, ηp
2 = 0.238, while the interaction produced a 

medium-sized effect, ηp
2 = 0.105. 
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Over time, we see an increase in students’ digital competence. 

The group interactions indicate a significant development of 

digital competence among students who participated in the 

interdisciplinary OER production course. Figure 3 shows the 

increase of the OER students compared to the control group. 
 

 
 

Figure 3: A comparison of the digital competence of OER students and the 

control group, showing the beginning (Time 1) and the end of the semester 

(Time 2). 
 

Discussion  
 

The adoption of open education, Open Educational Practices 

(OEPs), and Open Educational Resources (OERs) has emerged 

as an important goal to enhance sustainability information 

sharing, access to sustainability education, and participation 

across the globe in Higher Education for Sustainable 

Development (HESD) [1,2]. Unfortunately, both the creation and 

sharing of OERs as well as the usage of OEPs remain low [3,4]. 

The potential benefits of implementing OEPs to enable students 

to co-produce OERs have been overlooked [5]. This approach 

could aid in the development of students’ digital competence 
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[3,6,7]. The present study investigated the research question of 

whether students can further develop their digital competence 

when the OEP, which enables students to co-produce OERs on 

SD, is implemented in HESD. To answer this question, the 

current study compared the digital competence development of 

students who produce OERs in HESD with that of their peers 

who do not engage in OER production. As the first exploratory 

study on the subject, this research provides insights into 

students’ learning through the co-production of OERs on SD, 

which is highly demanded [8-11]. 
 

The results of the two-group pretest–posttest analysis of 

students’ digital competence development show that students 

who co-produced OERs on SD had a significant increase in 

comparison to their cohort who participated in seminars 

unrelated to OER content development. This result suits the 

principle of constructive alignment [32] and its application to 

open education [6] in HESD [14]. By communicating students’ 

digital competence development as a learning objective, enabling 

them to actively create digital content as OERs on SD in 

interdisciplinary teams and grading their produced OER (digital 

scripts and “lessons learned” videos), students can further 

develop their digital competence in HESD. This supports the 

assumptions of open education scholars that students would 

benefit from producing OERs [3,7]. Furthermore, these results 

highlight the potential benefits of combining sustainability and 

digitalization in higher education [25]. 
 

Practical Implications  
 

The results of this study strongly promote several opportunities 

that come with the implementation of OEPs on sustainability in 

HESD. Enabling students to co-create OERs and communicate 

open peer feedback and reviews facilitated participatory 

education that motivated students and enhanced students’ digital 

competence development. Additionally, students play a crucial 

role in OER production on SD as they have access to target-

group specifications, both in terms of content and language. 

They can identify sustainability-related themes that are 

beneficial to other students and apply communication strategies 

that address their peers. 
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The transition from teacher-centered learning to student-centered 

learning presents challenges for educators. Firstly, the shift from 

advisor to facilitator may leave educators feeling a loss of 

control, particularly in interdisciplinary teaching and learning 

[36]. Secondly, supporting students in OER production requires 

expertise in various areas of knowledge, including diverse 

discipline-based expertise, technical expertise in video 

production, and team expertise. On a daily basis, this approach 

may be overwhelming for educators and not feasible for a single 

individual. The interdisciplinary course could not have been 

executed without additional funding from the Hamburg Open 

Online University (HOOU). Consequently, higher education 

institutions should establish support programs that facilitate the 

training of educators and provide financial assistance. To 

implement similar initiatives in HESD institutions that lack 

HOOU resources and OER expertise, it is suggested that faculty 

and students be involved in the co-creation of content [37]. This 

could be a journal that would be freely distributed within the 

community. Each student group could contribute simplified 

articles on sustainability topics selected by the faculty or the 

students in collaboration with faculty specializing in journalism 

and mass or science communication. While this approach may 

not address digital competence, it is consistent with the 

principles of experiential learning and the implementation of a 

participatory culture within the HESD. 
 

Limitations and Future Research  
 

There are several limitations to this study. Firstly, this study was 

limited by its use of a quasi-experimental design, which could 

not control for group equivalence, which threatens the internal 

validity of the study. Due to the interdisciplinary approach, the 

control group is much larger than the experimental group, which 

poses a threat to reliability. Additionally, the inclusion of a 

control group could not resolve the self-selection bias [38]. 

However, Yorio and Ye [39] found no significant difference 

between quasi-experimental and true experimental subgroups in 

the learning outcomes of social learning. Secondly, this study did 

not use an objective measure to investigate cognitive 

development regarding digital competence. This could have led 

to socio-cognitive biases or inherent inadequacies in self-
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evaluations [39]. Future research could benefit from including 

objective measures from third-party raters. In addition, a 

qualitative analysis through interviews with students and 

educators could be beneficial. In this way, they can describe their 

perceived achievement of intended learning goals and the 

perceived alignment of the intended learning goal of digital 

literacy development, selected teaching-learning methods, and 

assessment in the OER production process. Thirdly, there is 

currently no agreed-upon definition or concept of digital 

competence [9,11,40,41]. Future research should investigate 

students’ development of other related constructs, such as digital 

literacies, digital intelligence, digital problem-solving 

competence, or digital team competence in OEP participation 

and OER production. In particular, the use of the newest 

instrument, the SDiCoS (students’ digital competence scale) 

[10], could provide valuable insights into students’ competence 

development. In the future, prior digital competence, digital 

interest, and sustainability knowledge may serve as useful 

controlling variables. Furthermore, future research should also 

examine the long-term effects of digital competence 

development. Fourth, group effects may have occurred due to 

students selecting their own interdisciplinary OER project, which 

prevented randomized matching of learning projects [42]. 

However, this type of student autonomy is highly recommended 

to enhance motivation [9]. Future research should aim to 

increase sample diversity by including more academic 

disciplines and different types of OERs beyond digital scripts 

and videos. Fourth, the impact of teachers’ characteristics and 

attitudes [43], as well as their experience and expertise in OER 

production and digital creation, on student learning cannot be 

ignored and may have influenced the results. Additionally, the 

educators of the interdisciplinary course received extra funding 

from the Hamburg Open Online University to hire video experts 

who were able to assist students in their creative and production 

processes. Educators in HESD often lack the necessary digital 

competencies themselves [44,45]. Future research should 

investigate the development of educators’ digital competence 

and evaluate specific training models regarding the use and reuse 

of OERs, as well as the adoption of OEPs. 
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