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Abstract 
In this short paper, we report from a case study addressing complexities of IS curriculum 
design. In a design science research process, we build on literature as well as workshops 
with IS practitioners in the design of two IS bachelor programs. Drawing from 
experiences from the process, we abstract the educational interaction model (EIM). Based 
on the identified types of stakeholder interaction, we articulate five considerations for IS 
curriculum design and evolution. Future work will focus on testing and further 
developing the EIM model in evaluation and design of IS curricula. 
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Introduction 
Information systems (IS) students train to be professionals in developing, using, and managing information 
technology. Given that IS is a socio-technical discipline, IS curricula vary significantly (Topi et al., 2010), 
ranging from emphasizing social aspects (e.g. managerial aspects of IT) to technical aspects (e.g. software 
development). We refer to these polarities as management information systems (MIS) and computer 
information systems (CIS) in this paper while acknowledging that IS as a discipline builds on a balanced 
view and integration between the two polarities (Sarker, Chatterjee, Xiao, & Elbanna, 2019).  
The use of information technology in different domains leads to different foci in curriculum development. 
Lee et al. (1995) convincingly pointed out the need to design curricula for different career paths for IS 
professionals. For instance, an IS program could emphasize a specific application area (such as e-health) or 
a specific set of technologies (e.g., mobile applications or databases). Given the diversity of curriculum 
designs, the Association for Information Systems (AIS) and the Association for Computing Machinery 
(ACM) developed a “core curriculum” (Topi et al., 2010) for IS bachelor education. The core curriculum 
promotes consistency – i.e., what it means to be an IS professional – while still opening up for profiling 
specific IS courses in higher education. Similarly, Topi et al. (2017) present the AIS/ACM global competency 
model for graduate degree programs in IS.  
Despite the core content and multiple specializations provided in the AIS/ACM curriculum guidelines, there 
are still challenges to IS curriculum design. Concerning technology, there are continuous advances (e.g., 
blockchain technology, Internet of Things, and artificial intelligence). Concerning IT use and IS 
management, there is a corresponding, often rapid, development of practice; currently fueled by the 
disruptions on society caused by the Covid-19 pandemic (Ågerfalk, Conboy, & Myers, 2020). The updated 
IS2020 curricula recommendations (Leidig et al., 2020) address the need for students to develop 
competencies to prepare for, keep up with, and contribute to a changing world. The continual changes in 
the world cause an ongoing struggle to develop IS curricula to match new IS practice needs as well as 
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emerging IS research (Hatzakis, Lycett, & Serrano, 2007). Many IS programs are design-oriented, focusing 
on improving or renewing practice through management or IT systems development (Carlsson, Hedman, 
& Steen, 2010). IS students benefit from practical experience during their studies – both as a pedagogical 
means to support reflection on the literature (Goldkuhl, Ågerfalk, & Sjöström, 2017; Mathiassen & Purao, 
2002) and for employability reasons (Jackson, 2017). A critical issue in curriculum design is integrating IS 
research topics that the students perceive as meaningful (Davidson, 2011).  
There is little research on how faculty design modules in higher education (Hansen, 2012). Moreover, 
module syllabi are open to interpretation, and teacher-initiated changes affect both the focus in a module 
and the students’ learning experience. Over time, there may be a drift in the curriculum. Consequently, 
academic departments tend to make ‘bursts’ of re-design of educational programs, e.g., every 5–10 years, 
to modernize module content and improve coherence between modules. Hatzakis et al. (2007) propose a 
program management approach – i.e., stakeholder-centric practices to increase transparency in decision-
making and prevent adrift from the overall curriculum within modules. The notion of a stakeholder view 
on academic practice dates back to the early 1970s with the initiation of societal debate about the third 
mission for tertiary institutions (Jongbloed, Enders, & Salerno, 2008). This third mission included 
contributing to society in various ways, e.g., by solving significant problems in society, participating in 
processes of social change, facilitating lifelong learning, and explicitly contributing to equal opportunities 
(Jongbloed et al., 2008; OECD-CERI, 1982). 
As outlined above, higher education stakeholders and their interactions are essential, relating to academia’s 
contributions to society and students’ learning experiences. Still, there is limited support in the literature 
on understanding and studying stakeholder interactions in the context of curriculum development (c.f., 
Feng & Salmela, 2020). Resonating with Davison et al. (2012), we propose that instrumental theories are 
relevant to support design work and relevant outcomes. Instrumental theories are conceptual tools to help 
focus on selected phenomena when inquiring into practice. This paper presents the educational interaction 
model (EIM) – an instrumental theory to help focus key stakeholders and their interrelationships in 
curriculum design and evolution. In this paper, we subscribe to a broad view of the term curriculum – 
following Kelly (2009), we see it as the totality of student experiences in the educational process. 

Research Setting 
The work presented here is a result of the 2013 merger between Uppsala University – the oldest university 
in the Nordic countries (est. 1477) – and Gotland University College – the youngest tertiary institution in 
Sweden (est. 1998), through which the latter became Campus Gotland at Uppsala University.1 In the 
merger, the Department of Informatics and Media within the Faculty of Social Sciences – one of the more 
prolific information systems (IS) research environments in Scandinavia – subsumed the Software 
Engineering department at Campus Gotland. 
At the time of the merger, the Software Engineering department offered a two-year undergraduate program 
leading to a higher education diploma with a specialization in software engineering. Uppsala university’s 
strategy, however, dictated not to offer two-year programs. As a consequence, the department initiated a 
transformation of the two-year program into a three-year bachelor program. An initial feasibility study 
concluded that such a transformation was possible given the right circumstances. First, the students would 
rely on IS for their major, and the program thus had to rest on a sound foundation in the social sciences. 
Second, to conform to Swedish higher education regulations, bachelor-level education would require a 
strong focus on students’ critical thinking and research skills progression. Although being able to provide 
high-quality technical courses, the faculty at Campus Gotland lacked formal research training. Another 
concern was low application numbers to the software engineering program, further accentuated by high 
dropout rates. Although the online modules on offer were popular, which compensated for the low number 
of campus students, the university strategy was to increase the number of campus students. 
The department decided that the new bachelor program at Campus Gotland should start in the autumn of 
2016. A market analysis conducted in early 2015 showed that an IS bachelor education was more likely to 
attract students than the program currently offered. However, the new program could offer a diploma in 

 
1 Gotland is an island in the Baltic Sea with approximately 60 000 residents. During summer, the population 
is about three times larger. The flight time from Uppsala to Gotland is approx. 45 minutes. 



 An Educational Interaction Model for Curriculum Design 
  

 Forty-Second International Conference on Information Systems, Austin 2021
 3 

software engineering after two years of study should students so desire. This way, the program could be 
attractive to the old target group as well as to a new group of students interested in a Computer Information 
Systems (CIS) bachelor – i.e. a slightly more technically oriented IS degree (Abraham, 2013; Longenecker, 
Babb, Waguespack, Janicki, & Feinstein, 2015). A series of workshops with IS practice representatives, with 
which the department had longstanding working relationships, vindicated that a CIS profile matched local 
competence needs.  The design of the new program took place from spring 2015 to spring 2016. The new 
program enrolled the first batch of students in autumn 2016.  
In spring 2016, we initiated collaboration with the business studies department to develop an additional IS 
bachelor program named Digital Business Development. The program combined existing modules in the 
CIS programme with existing modules in the business administration bachelor. Efforts were made to 
promote the program’s coherence and give it an MIS identity in contrast to the CIS program.  

Curriculum Design Research Approach 
Although this work is technically not about developing an IT artifact proper, the project drew upon design 
science research (DSR) ideas. This approach was natural since the lead academics in the project had a 
background in this type of research and saw an opportunity to apply DSR thinking to the curriculum design. 
In keeping with practice-oriented design research approaches (Goldkuhl & Sjöström, 2018; Sein, 
Henfridsson, Purao, Rossi, & Lindgren, 2011), the curriculum design process sought to promote relevance 
through interactions with stakeholders and rigor through literature studies. The Action Design Research 
(ADR) approach influenced the project by emphasizing researchers’ acting to change a real-life situation 
based on continuously evolving design principles (Sein et al., 2011). The Practice Design Research (PDR) 
approach guided us towards developing and evaluating instrumental theory to support inquiry into practice 
(Goldkuhl & Sjöström, 2018).  
Relevance is an essential aspect of DSR. The practice domain serves two critical roles. First, it provides 
practically grounded problems. Second, it provides an arena for validating the design regarding how well it 
solves the practical problems identified. We organized three-hour workshops with teaching staff and 
representatives from local companies and government agencies to achieve this dual goal. The purpose of 
the workshops was to better understand the needs in the region in terms of required graduate skills and get 
feedback on various aspects of the developed curriculum, such as learning objectives, structure, and module 
content. The four major employers for IS professionals at Gotland, including two governmental agencies 
and two companies, participated in all workshops with two to four delegates. The first two workshops aimed 
to set the scene for future collaboration, and to achieve a general sense of the needs in the local ‘IS market’. 
Three subsequent workshops focused on three themes that emerged in the design process: Research and 
innovation, software processes, and data analytics. Each workshop consisted of a short presentation of the 
theme, followed by discussions about (i) core aspects of the topic to include in courses, (ii) reasonable 
expectations of students’ skills after graduation, and (iii) potential collaboration in the delivery of courses 
(e.g., guest lectures or access to real-world data sets for student assignments). The workshops resulted in 
comments from practice categorized and sent back to the delegates for further feedback.  
In DSR, rigor is achieved by drawing from the knowledge base during design. A literature review revealed 
two particularly relevant journals – the Journal of Information Systems Education (JISE) and Information 
Systems Education Journal (ISEDJ). We scanned all issues from the last five years (2014–2018), and 
selected articles selected based on a reading of the abstracts. In addition, a Google Scholar search on 
‘curriculum design’ was conducted to identify additional relevant papers. Thirty articles explicitly provided 
input on issues related to curriculum design in the current context. We identified additional literature 
through careful reading of the identified articles. In addition, the Swedish Higher Education Ordinance 
(1993:100) and other laws and policies governing Swedish higher education were studied. The next step 
was to synthesize the comprehensive list of articles and input from practice into actionable design concepts. 
Therefore, as early drafts of the curriculum emerged, we continually reflected and articulated five design 
principles for curriculum design (Sjöström, Ågerfalk, & Tuunanen, 2016). The design principles were 
communicated to staff and discussed throughout the development process. The principles were enacted at 
different levels: To examine the curriculum as a whole, scrutinize specific modules, and reason about 
interrelationships between modules. As the principles emerged, it became clear that they all related to 
relationships between the stakeholders identified in the process, which called for the formulation of the 
EIM model and re-articulated design considerations as presented below. 
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The Educational Interaction Model 
This section presents the EIM model showing stakeholders and their relationships as abstracted in the 
research process (Figure 1). Students are the focal stakeholders and beneficiaries in a curriculum design 
scenario. They make a substantial personal and financial investment to become competent professionals 
and obtain a well-recognized degree. Faculty is a group of stakeholders who facilitate learning. In doing so, 
they fulfill their department’s goals while seeking to meet quality expectations from their employer, the 
students, and society. Academia refers to the research community as a whole, with an emphasis on the 
information systems community. Academia has several stakes in the IS curriculum, including cultivating 
the IS discipline, promoting professionalism in the IS field, and promoting the recruitment of students to 
undergraduate and graduate programs. IS practice has multiple stakes in the IS curriculum. Companies, 
NGOs, and government agencies depend on competent IS workers, and we expect IS graduates to impact 
IS practice. Notably, literature on stakeholders in education (e.g., Jongbloed et al., 2008) tends to include 
students, faculty, and IS practice in various ways, without explicitly mentioning the academic community 
as a stakeholder. We find this surprising – our view is that the students’ research literacy when entering the 
job market is critical to the long-term credibility of academia. Also, the future of academia depends on the 
interest of students to pursue academic careers. Therefore, we find the students’ understanding of (and 
interactions with) academic communities to be highly relevant. Also, while the idea of interactions with 
practice is appealing, we find it essential to include academia in the model to achieve a balanced approach 
to curriculum design without compromising a scientific foundation of the learning process.  
EIM provides a high-level abstract view of the interaction between stakeholders. To make a proper inquiry 
into educational practice, there is a need further to understand stakeholder interaction in the educational 
context. A simple combinatorial approach serves to identify interactions between the four stakeholder 
groups, as shown in Figure 1. Note that direct interactions between IS practice and academia have been 
removed from the figure since such interactions typically occur through students and faculty. Also, note 
that we find it important to recognize the needs for interaction within each stakeholder group, e.g., student-
student interaction. 

 

Figure 1.  The Educational Interaction Model 

 

Corresponding to each relationship, we articulated a curriculum design consideration as elaborated below. 
In this short paper, we outline each consideration without specifying detailed design solutions. However, 
since we prescribe interactions between stakeholders, we propose that stage setting, arenas, and content 
are essential vehicles to promote these interactions. Stage setting concerns the way that we introduce and 
progressively increase interactions. E.g., for a student to interact with society in a course, we need to 
introduce them to important societal actors and critical concepts relating to their operations. Arenas refer 
to how we promote interactions by creating spaces where people can meet, such as exhibitions, workshops, 
and digital collaboration tools. Content concerns the careful selection of literature and training students to 
navigate literature and practice, and critically assess and select relevant sources to support their learning. 
These three aspects apply to all the considerations outlined below. 
Consideration #1. Students/IS practice Interactions.  

IS practice

Students Faculty

Academia
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Throughout the design process, the importance of student interaction with IS practice as a whole was 
highlighted. Thus, we concur that work-integrated learning (e.g., Jackson & Wilton, 2016) is imperative to 
promote student competencies and employability through practical experience. To prepare students for 
professional work, their training should promote their abilities to (i) collaborate with others in a work 
context and (ii) efficiently utilize professional tools used in real-life information systems development 
environments. Humphreys, Babb and Abdullat (2015) report that industrial board members highlight team 
working skills, time management skills, critical thinking and problem-solving skills, and written and oral 
communication skills. Their findings resonate well with the statements from IS practice representatives at 
Gotland, who also stressed that students need to be better prepared for the technologies used in professional 
development environments, such as tools for requirement management, source code control, testing, and 
continuous integration. The wish from industrial representatives was that our students were familiar with 
modern development tools and work practices. Moreover, students should have the opportunity to interact 
with professionals and professional environments as part of their training.  
Also, this design consideration relates to a broader societal perspective. Several IS scholars have suggested 
that the IS discipline, to a more considerable extent, needs to broaden its view from solving organizational 
problems to addressing the future of society more broadly. Walsham (2012) posed the question, “Are we 
making a better world with ICTs?”. On a similar note, Nunamaker and Briggs (2011) propose a broader 
vision for IS research by suggesting that the core of our discipline should be concerned with the way 
information creates value for humans – short-term and long-term. Along with an increasing societal focus 
on sustainability, we suggest that our students also benefit from interactions with NGOs, concerned 
citizens, and other societal actors that promote sustainable development. We also need to acknowledge the 
potential practical contributions made by students during their studies. Their problem-solving skills may 
contribute to organizations, e.g., through degree projects and internships. Depending on their assignments, 
there may also be a communication of IS research into practice through student activities. 
Consideration #2. Students/Academia Interactions.  

IS research topics are not easily integrated into undergraduate education (Ågerfalk, Sjöström, & Tuunanen, 
2018; Davidson, 2011). Research skills are essential since they are closely related to critical thinking, a 
typical learning objective for bachelor programs worldwide – also highlighted in the new IS 2020 
curriculum (Leidig et al., 2020). We propose that student-academia interactions are imperative to promote 
research skills. While interaction with researchers is desired, there are also other activities relating to stage 
setting and content that encourage the students’ understanding of IS research.  

Our students should become familiar with the IS field, i.e., its professional organizations, conferences, 
journals, and academic standards. Relating to stage-setting, our view is that students should engage with 
IS research and IS research outlets from the inception of the program, e.g., learning about the AIS and the 
various competencies accounted for by ACM/AIS (Leidig et al., 2020; Topi et al., 2010). The idea is to 
extend the ambition from learning IS research topics to understanding research as a practice and 
understanding the social life of the IS research community (DeSanctis, 2003).  Ideally, of course, the 
student should be given frequent opportunities to interact with research-trained staff and guest professors 
from other universities. The strategy, however, can also include mimicking IS research within the modules 
in the programme. 

Also, we can apply concepts from research methodology to support the students in bringing research into 
practice. In our case, we are doing so by progressively introducing selected design science research concepts 
to the students. Despite apparent similarities between IS design/development and research activities 
(Goldkuhl et al., 2017), IS education tends to separate systems design and research into two worlds 
conceptually. By training students in DSR from the inception of their education, starting practically and by 
a progressive introduction of research philosophy, we aim at integrating design/development and research 
training throughout the program. Given the aim of DSR to integrate design and research, it is a logical step 
to utilize DSR frameworks in order to better prepare students for research (Goldkuhl, Ågerfalk, & Sjöström, 
2017). The students are acquainted with DSR concepts, leading up to a 10-week software project module at 
the end of year 2, where they form teams to work with DSR projects with regional companies and 
government agencies. In such a case, the students conduct R&D, including the process of peer-reviewing 
each other’s work. The project is an excellent opportunity to develop research skills and prepare for the 
upcoming bachelor thesis. Also, the project course resonates with the idea of IS practicum in the IS 2020 
model curriculum (Leidig et al., 2020). While our experience is that the view presented above is valuable 
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for student learning, there are challenges – such as the need for research-trained staff to promote a research 
perspective continuously. This leads us to consideration #3 below.  

Consideration #3. Faculty/Academia Interactions.  
One challenge in the development of the bachelor programs was the lack of research skills among the staff. 
Most of the teachers were skilled in pedagogy and with a long higher education teaching experience, but 
with little or no research experience. A critical reflection from a curriculum perspective is that 
faculty/academia interactions do not only have the intrinsic value for teachers but that it is an important 
pre-requisite for student/academia interactions as outlined above. 

While the long-term plan has been to recruit more senior lecturers and professors, there was an urgent need 
to improve faculty/academia interactions. The perhaps most important measure was to encourage all 
teachers to participate in ICIS and other research conferences. Conference participation had a notable 
impact quickly, enabling teachers to acquaint themselves with new research within their teaching area. 
There are examples of how teachers introduced more research articles into their courses due to ICIS 
participation. Also, our experience is that IS didactic events at AIS conferences are very helpful in general 
to support curriculum reflection and introduce contemporary pedagogical ideas into the own organization. 
As long as the budget permits it within the organization, the recommendation still encourages teaching staff 
to participate in conferences. 

We took additional measures to engage non-research staff in research activities. Such engagement can 
range from organizing research seminars to promoting full-scale participation in research activities among 
junior scholars. Increased faculty/academia interactions require both motivation and funding. Promotion 
of research activity is also valid for teachers with a Ph.D. – some seek tenure, others are pleased with full-
time teaching.  

Consideration #4. Faculty/IS practice Interactions. 
The fourth consideration concerns relations between faculty and IS practice. Good ties with outside 
stakeholders are imperative to create opportunities for guest lectures, student projects, internships, et 
cetera. Interactions may occur informally through the personal networks of the faculty, e.g., teachers taking 
inviting guest lecturers to their modules.  
On top of informal relations, there may be a need to coordinate and, to some degree, institutionalize 
interactions. If multiple teachers contact the same organizations concerning different matters, there is a 
risk that the department signals a lack of coordination. Such events may disrupt relations. There is a need 
for coordination to establish and cultivate long-term relations with IS practice. Our coordination 
mechanism was initially a research project that focused on strategic relationship building with the public 
sector and industry to promote education and research. When the project expired in 2020, a teacher at the 
department assumed responsibility to work part-time to coordinate external relationships. The 
coordination primarily concerns facilitating interaction between students and IS practice, such as 
identifying suitable software projects for the course mentioned above. Networking activities, however, also 
serves to identify research collaborations. Our experience is that local companies and government agencies 
often articulate a problem or an innovation opportunity. Faculty and practitioners collaborate to further 
reflected upon the issue, and appropriate forms of collaboration emerge. Sometimes, a student degree 
project may be suitable. Sometimes larger R&D projects emerge from initial ideas.  

Consideration #5. Students/Faculty Interactions.  
Student/faculty interaction is probably the most regulated interaction type in the EIM model. At least in 
the Swedish context, national legislation and university policies stipulate multiple aspects of 
student/faculty interactions. In Sweden, students are typically represented in decision-making bodies at 
the university, and policies define regular interactions between students and faculty to assess and improve 
quality over time. We will not pay attention to the formally regulated aspects here. Instead, we report on 
the creation of arenas for learning and interaction.  
The learning environment was a core issue in the design of the new bachelor programs. Both social and 
technological components should facilitate student creativity, interaction, and learning. Despite the 
importance of the learning environment, it is often peripheral or neglected in curriculum design. Arguably, 
the learning environment is extra vital in IS education, largely dependent on technology and collaborative 
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work. In terms of the technological environment, we agree with Topi et al. (2010, p. 2), stating that “It is 
paramount to the success of Information Systems programs that adequate technical support is provided.” 
Based on our feedback from practitioners, this is important to facilitate lab work and prepare students for 
the technological environment in their future workplace. 
In addition to the technical environment, the learning space as a whole is essential to consider. Notably, 
research on the topic (Wulsin Jr, 2013) stresses that learning spaces should promote interaction between 
students and faculty. Further, student learning spaces should be available in proximity to classrooms and 
faculty offices to facilitate face-to-face interaction and direct feedback to students. Well-reflected learning 
spaces are in line with learner-centred teaching in IS education, as outlined by Saulnier et al. (2008). 

Concluding Discussion 
In this paper, we have presented the novel EIM model and its related design considerations. We based the 
model on interactions between four critical stakeholders related to IS education: Students, faculty, IS 
practice, and academia. The model was abstracted from developing two IS bachelor programs in a Swedish 
higher education context. When developing educational programs, there is a need to consider multiple 
requirements, including practice needs, sustainability, legislation and policies, and academic standards. 
The EIM model is an instrumental theory to help deal with these requirements as understood in the 
interaction between stakeholders. In our design work, we have found this instrumental theory helpful to 
structure our thinking around curriculum design.  

EIM supports inquiry into higher education practice and exploration of improvement opportunities, 
improving student learning, and possible contributions to society. It is possible to find generic design advice 
for each type of interaction that can help tailor the model to specific development contexts. Many 
considerations require situated solutions depending on a plethora of factors, including the regional 
organizations, the local community, size of student groups, funding schemes, et cetera. At the basic level, 
we recommend using EIM to ask three critical questions about each interaction type. We recommend 
considering these questions across the dyadic relationships between stakeholders and across the network 
of stakeholders. 

• What is the character of interaction between stakeholders? 
• Is there something to gain from developing the interaction between stakeholders? 
• How could one develop (and potentially formalize) the interaction between stakeholders? 

The curriculum development project under scrutiny did not address all possible problems. First, the 
students’ research literacy and the quality of bachelor theses need to be improved. With the EIM lens, we 
see that student-academia interactions need to be strengthened throughout the program. Partially, faculty-
academia interactions (i.e., the lack of research experience in parts of the teacher group) may explain the 
issue. Second, we find that the student/IS practice interactions are fair but need further improvement. The 
coordination and institutionalization of these interactions need strengthening to manage the increasing 
student numbers in the program and reduce the dependency on key individuals holding connections to 
important IS practice stakeholders. Third, the students were generally happy with student/faculty 
interactions during 2016-2019. The Covid-19 pandemic significantly impacted interactions during 2020–
2021 as the university moved all educational activities online, emphasizing the importance of student-
faculty interaction. We are eager to find appropriate interaction solutions in the post-pandemic era, 
building on the newly gained experiences from forced online learning. 

While the model is grounded in empirical work and literature, it is still in its infancy. The continued work 
on the model will include an extended literature review to increase the understanding of each type of 
interaction. Additional application of EIM will further assess its usefulness in curriculum design and 
evolution, e.g., how to find the appropriate balance between the technical and social focus (Sarker et al., 
2019), and how the interplay with IS practice contributes to keeping faculty and students up to date given 
the rapid technological development. The stakeholders in this paper emerged in the current design process. 
An exciting avenue for further research is to explore additional stakeholders from an interaction point of 
view, e.g., funding agencies, alumni, media, related academic communities, competitors, or other school 
system levels. The interactions with different stakeholder groups will potentially lead to a further improved 
understanding of how to support our students’ learning. Further work will also include more detailed 
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presentations of the case introduced in this paper, including experiences from stakeholder interactions 
during the first five years of running the new bachelor programs. 
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