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Abstract 

 

As the digital era progresses, we note a shift from digitization to digitalization. Users today, 

therefore, have access to a far greater amount of information than ever before. Due to the 

rapid pace of digitalization, this information may be stored in multiple systems which often 

results in inefficient user journeys and sub-optimal results for the end-user. Efficient flow of 

information in organizations requires integrated IT solutions such as intranets and dedicated 

applications. The success of these solutions depends on organizations having access to 

requisite resources and expertise.  

 

Throughout this study, we examine the case of an organization (Copenhagen Business 

School) that presently relies on multiple systems to administer a single process (researching 

and choosing of electives by students). This has been identified to be rather confusing for the 

end-users. We identified the potential of improving this process through the implementation 

of a one-stop digital platform that connects students, teachers and administration.  

 

To ensure this solution is designed with the user in mind at every step, Design Science 

Research methodology was applied. The results of the research are five design principles that 

emerged from the development of our artefact. These principles can help design platforms 

that provide participants with easy access to the information they need while avoiding 

information overload. 
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PART I - RESEARCH FOUNDATION 

1. Introduction 

During our time as students of Copenhagen Business School, we realized the importance of 

designing services that are focused on the users’ needs through investigating the root of the 

problem. When personally dealing with the researching and application process for electives, 

we realized that the system in place is not very intuitive nor user-friendly. Due to the mismatch 

in students’ understanding of course description and their experience in class we also noticed 

an increased student churn for electives, which motivated us to further investigate the 

problem and propose a solution. 

 

This thesis takes a departure in the academic realms of ‘Digital Platforms’ and ‘Design 

Science Research’ (DSR). Both fields pave the way as the foundation of finding a solution to 

the problem stated. The research field of Digital platforms is particularly vital in today's world 

as we see a shift from digitization to digitalization. Organizations and institutions must 

therefore follow the process of improving services to maximize value for each user. The field 

of Design Science Research facilitates the capability of generating design knowledge that can 

be translated into innovative solutions for real-world problems (Brocke et al., 2019). In respect 

to this thesis, knowledge shall be produced regarding the design of the artefact in the guise of 

a digital platform.  

 

To grasp an in-depth understanding of the elements in the digital platform realm as well as 

design science research phases, a literature review will be conducted. Based on the 

knowledge derived, we created the framework for DSR in the context of our project which 

includes four phases: explicating the problem, defining requirements, designing & developing 

the artefact and finally, demonstrating and evaluating the artefact. In this manner, the team 

will be able to dive into the problem and the corresponding ecosystem to find a well-fitted 

solution that is favored by all stakeholders.  
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In Part I, the reader will gain a comprehensive view of the scope of the research, learnings from 

literature and methodology. In Part II, a detailed account of the four phases that guide the 

design of the artefact will be presented. In Part III, the results of the research will be shown 

together with an in-depth discussion and the concluding remarks.  

1.1 Purpose of Research  

The idea for the research evolved from the problem the team observed in our time at 

Copenhagen Business School (CBS). According to the Oxford Learner's dictionary, an elective 

is defined as “(of a course or subject) that a student can choose” (Oxford Learner's dictionary, 

n.d.).  At most study programs at CBS, students are allowed to choose three ‘Electives’, which 

are independent of mandatory courses necessary for the study line. The team noticed that 

many students often reach out to others via social media platforms to gain more information 

about courses and grasp other people’s experiences, as can be seen from Figure 1.  

 

Figure 1: Anonymized student posts asking for peer input on courses on Facebook 
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On the university Sharepoint site for students (my.cbs.dk), CBS provides a course description 

for each of the courses on the Electives list. These course descriptions can be found in the 

‘Course Catalogue’. Information pertaining to the course such as learning objectives, duration, 

course prerequisites, description of exam procedure in addition to course content, structure 

and pedagogical approach is found in the description. While the course catalogue does 

provide the student with a great deal of information, it falls short as it does not allow students 

to hear from peers who have taken these courses previously. The structure of the course 

catalogue is quite rigid and forces instructors to conform to the format which might result in 

some important aspects of the course being missed out. 

Students tend to sign up for electives they are interested in and after attending the 

introductory lecture, they realize it is not the right fit for them for various reasons such as 

course focus, type of course and teaching methods. Many times, students feel misled by the 

course description and want to withdraw from an elective and switch to another.  

 

At all courses in CBS, students have the possibility to evaluate their courses before they hand 

in the final examination. As of September 2020, the evaluations made by the students are sent 

to the teachers, study board and the administration however these are not made public or 

shared with other students.  

  

Through this exploratory research study, the team strives to find the solution to the problem 

of student churn in electives caused by lack of optimal information. As the students who sign 

up to courses will benefit from opinions of peers (through reviews) who have taken the course 

previously, the team explored the idea of a digital platform where students, lecturers, course 

coordinators and university administration can connect with each other. This platform will 

provide students with all the details they need to evaluate if an elective is the right fit for them. 

By inviting lecturers to this platform, the students will no longer face the problem of 

insufficient information. Lecturers can share a short video of their teaching methods and 

expectations for the course, which will help create realistic expectations for students and 
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result in reducing student churn. There are a multitude of features that will enhance the 

educational experience for students at universities. The team believes this type of platform 

can be adopted across the country as most Danish universities also allow their students to 

take electives. The purpose of this research is to design a digital platform that can fix this 

real-world problem of students dropping out of electives due to lack of vital information. 

1.2 Research question 

Taking into consideration the purpose and goal of the research, the following research 

question was formed: 

 

What are the design principles of a digital platform that decreases student churn? 

 

The research team aims to design a digital platform through the design science approach 

while investigating the issue of student churn in regard to electives.  

 

In this study, the design science approach will be adopted. It is a problem-solving paradigm 

that aims to create artefacts defined through the process of problem analysis, requirements 

defining, design and development, and demonstration and evaluation (Johannesson & 

Perjons, 2014). These steps are further explained in the literature review, as we examine 

design science methodology in detail in order to obtain the best results through the research.  

 

The designed solution is a digital platform, which is defined by Gawer, (2014) as an enabler 

of  “conduits between two (or more) categories of consumers who would not have been able 

to connect or transact without the platform” (Gawer, 2014, p.3). The parties connected through 

our solution are the students that are in the process of choosing their electives and those that 

already completed the elective courses. A third party will be the professors, who will have 

access to a higher number of completed evaluation forms, as the platform will incentivize 

students to provide feedback. On this platform, they can also share additional information 
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about their electives. The concept of digital platforms will be further delved into the literature 

review.  

1.3 Delimitation 

As mentioned, the problem being investigated is student churn, which is defined by the team 

as the rate of students switching or dropping out of electives during a semester. At the time 

of this study, the administration and teachers at CBS do not have an overview of the statistics 

regarding students switching electives, which is further confirmed in Section 4.1.3. While 

student churn in electives are prevalent, the administration of CBS does not view it as a major 

nuisance and thus, focus will be put predominantly on solving the issue from the students’ 

perspective of the problem.  

 

This will be done by delivering students with a platform that provides and integrates all 

information they need in one-stop platform. In the current process, there are instances where 

students end up frustrated with their choice and are left with a bad impression of a course, 

while professors can end up with a lot of students that are uninterested in the subject and 

unmotivated to participate in class. Our solution aims at reducing student churn by 

eliminating the frustrations for both parties. Throughout the paper, we will develop the design 

of a platform that will reduce the frustrations for the stakeholders. Apart from the features, we 

will propose the design of platform architecture and governance as well as the launch & 

growth strategy. As the platform is still in its nascent stage and is designed to be within the 

CBS ecosystem, the pricing strategy has not been described. This will be considered once the 

platform has matured, in collaboration with CBS.  

1.4 Objectives 

In this study, the team will go through the various activities of DSR to make certain that the 

designed digital platform is the right solution for the defined problem. The final artefact is a 

high-fidelity prototype of the platform that is the result of two iterations of user feedback. 
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Succeeding the prototype, we will establish design principles that can apply to platforms in 

educational institutional settings as well as in a broader context, such as any platform that is 

designed to provide all information required for a process in a comprehensive manner. Thus, 

our research will not only bring value to CBS but also to the research field of digital platforms 

and academia. 

1.5 Structure of the paper 

For a comprehensive overview of the structure of this thesis, a figure has been provided: 

 

Figure 2: Structure of the paper 
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1.6 Clarification of terms & systems 

Throughout this thesis, a number of key terms will be mentioned frequently, therefore a 

clarification of these terms in the context of our paper can be found below:  

1. Digital platform: “Platforms fundamentally create value by acting as conduits between 

two (or more) categories of consumers who would not have been able to connect or 

transact without the platform” (Gawer, 2014, p.3). 

2. Design Science Research: “Design science is the scientific study and creation of 

artefacts as they are used by people with the goal of solving practical problems of 

general interest” (Johannesson & Perjons, 2014, p.7).   

3. Feature: “A typical quality or an important part of something” (Cambridge Dictionary, 

2020). 

4. Function: “a process that a computer or a computer program uses to complete a task: 

fg. a search/save/sort function” (Cambridge Dictionary, 2020). 

5. Iteration: ”the process of doing something again and again, usually to improve it, or one 

of the times you do it” (Cambridge Dictionary, 2020). 

6. Information architecture: “the process of designing and organizing websites so that 

users can easily find the information they want” (Cambridge Dictionary, 2020) 

7. Tacit knowledge: “knowledge that you do not get from being taught, or from books, etc. 

but get from personal experience, for example when working in a particular 

organization” (Cambridge Dictionary, 2020). 

8. Artefact: “Artefacts are innovations that define the ideas, practices and technical 

capabilities” (Denning, 1997 as cited in Hevner et al., 2004, p.83) 

9. Courses versus Electives: The difference between courses and electives relies upon the 

fact that courses are mandatory courses that are a part of a student’s study program 

whereas electives are courses chosen based on the students’ own accord.   

10. Prototype: a prototype is the form of the artefact that is set to be further developed 

11. Labelling: Information in the form of titles that describes the features and functions 

 

https://dictionary.cambridge.org/dictionary/english/process
https://dictionary.cambridge.org/dictionary/english/computer
https://dictionary.cambridge.org/dictionary/english/computer
https://dictionary.cambridge.org/dictionary/english/program
https://dictionary.cambridge.org/dictionary/english/complete
https://dictionary.cambridge.org/dictionary/english/task
https://dictionary.cambridge.org/dictionary/english/search
https://dictionary.cambridge.org/dictionary/english/save
https://dictionary.cambridge.org/dictionary/english/sort
https://dictionary.cambridge.org/dictionary/english/process
https://dictionary.cambridge.org/dictionary/english/improve
https://dictionary.cambridge.org/dictionary/english/times
https://dictionary.cambridge.org/dictionary/english/process
https://dictionary.cambridge.org/dictionary/english/designing
https://dictionary.cambridge.org/dictionary/english/organize
https://dictionary.cambridge.org/dictionary/english/website
https://dictionary.cambridge.org/dictionary/english/user
https://dictionary.cambridge.org/dictionary/english/user
https://dictionary.cambridge.org/dictionary/english/easily
https://dictionary.cambridge.org/dictionary/english/find
https://dictionary.cambridge.org/dictionary/english/information
https://dictionary.cambridge.org/dictionary/english/want
https://dictionary.cambridge.org/dictionary/english/knowledge
https://dictionary.cambridge.org/dictionary/english/taught
https://dictionary.cambridge.org/dictionary/english/books
https://dictionary.cambridge.org/dictionary/english/personal
https://dictionary.cambridge.org/dictionary/english/experience
https://dictionary.cambridge.org/dictionary/english/example
https://dictionary.cambridge.org/dictionary/english/working
https://dictionary.cambridge.org/dictionary/english/particular
https://dictionary.cambridge.org/dictionary/english/organization
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Systems used in the Elective process at CBS 

Throughout this study, the team refers to several systems currently used in the CBS 

ecosystem by students in the process of finding and choosing electives. The three systems 

used in this process are explained:  

 

1.  My.cbs.dk 

The first system my.cbs.dk is the main site for students. It provides students with 

information about their studies, exchange, library and resources on student life. This 

platform provides links to other systems like Canvas, Online student service, Student 

email as well as Digital exam.  

 

2. Course Catalogue 

The second system that pertains to the elective process is the course catalogue that 

consists of all the course descriptions for both mandatory courses and electives. To 

find the course catalogue, a user can click on the elective name from the list on 

my.cbs.dk and will be redirected to the course description. Once the user reaches the 

course description, they can click the small ‘Home’ button on the top corner of the page 

to be redirected to the home page of the course catalogue, where they can then search 

for courses.  

 

3. Online Student Service  

The third system is where students go to register for electives in their study. This is 

covered during the interviews to understand how the students think of the elective 

process. At this point of the research, the team does not aim to create functionalities 

that would replace this registration system. The focus is limited to providing students 

with sufficient information for them to make informed decisions about their elective 

choices.  
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2. Literature Review 

2.1 Design Science 

“Design science is the scientific study and creation of artefacts as they are developed and 

used by people with the goal of solving practical problems of general interest” (Johannesson 

& Perjons, 2014, p 7). In this section, the methodological framework for DSR is described. The 

six steps of DSR have been slightly altered to fit the scope of our research, which will be 

discussed in Section 3.2. The final two steps of demonstration and evaluation of the artefact 

have been combined as the team will always carry out the evaluation by firstly demonstrating 

the artefact to users. For a visualized structure of the DSR.  

 

The following broad steps will be described:  

1.     Explicate Problem 

2.     Define Requirements 

3.     Design & Develop the Artefact 

4.     Demonstrate & Evaluate the Artefact 

  

Each of the aspects will be analyzed by studying the literature in order to comprehend both 

the theoretical aspect as well as applicability in DSR projects.  

 

The key terms “design science methodology” and “user-centered design” were used in the 

‘ACM’ and ‘SpringerLink’ databases to find literature. To focus on a more contemporary 

application of DSR methods, only articles from 2007 to 2020 were chosen. This resulted in a 

total of 259 articles, from which the team selected 44 based on relevance to the research 

project. After a further review, 14 articles were chosen to be analyzed in this section, based on 

applicability to our study. Additionally, the team used the book “An Introduction to Design 

Science” by Johannesson & Perjons (2014) as a primary guide to comprehend the DSR 

process.  
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2.1.1 Explicate Problem 

As DSR methodology is used to solve a practical problem, it is crucial to have clarity on the 

problem experienced by the stakeholders and justify the importance of finding a solution for 

it. Though it may be clear what the initial problem is, the research team must make sure they 

define the problem precisely, work out the position of the problem in its environment and find 

the root causes of said problem. The problem can be described as an undesirable gap between 

the current state and a desired state. “A problem should be defined as precisely as possible 

so that different people understand it in the same way” (Johannesson & Perjons, 2014, p. 93). 

The team must ensure to invest time to understand the complex environment of the problem.  

 

Apart from describing the environment, it is also important to delineate the problem so the 

solution can be as precise as possible (Baskerville et al., 2009). To clearly explicate the 

problem, the research team must conduct both exploratory activities to recognize the current 

reality and processes as well as evaluation activities to thoroughly analyze the problem and 

identify possible solutions (Huang et al., 2017). 

 

While most of the literature mentions the importance of defining the problem in the initial 

stage of the DSR project, Brocke et al., (2019) refer to the significance of revising how the 

problem is understood through the various stages of the project. This would help the research 

team to design an artefact that will be the best solution. The design science research project 

is built on the concept of iteration. 

2.1.2 Define Requirements 

Once the research team has gained a deep shared understanding of the problem, the next step 

is to define the requirements of an artefact that will help solve the problem at hand. “In this 

phase, the researcher must examine what exists and what does not yet exist relative to the 

problem that is being studied, as well as regarding the desired artefact to be developed” 

(Dresch etal., 2015, p.107). 
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“A requirement is a property of an artefact that is deemed as desirable by stakeholders in a 

practice and that is to be used for guiding the design and development of the artefact” 

(Johannesson & Perjons, 2014, p. 103). The requirements can be divided into functional, 

structural, environmental and non-functional requirements. The functional requirements refer 

to functions of the artefact that depend on addressing the problem and needs of the 

stakeholders. The structural requirements pertain to the structure, for example, the coherence 

and modularity of design of the end solution. An example of environmental requirements is 

that the artefact should be able to work effectively across platforms or operating systems, 

while the non-functional requirements are the desired goals that result from using the 

finalized solution (Johannesson & Perjons, 2014). Though research teams would naturally 

focus on functional requirements, it is important to keep in mind the other type of 

requirements to ensure their solution fits in the problem’s environment.  

 

When defining the requirements, it is challenging to determine which of the user needs are 

crucial to create a user-friendly product. As the final product will be used by stakeholders who 

hold varied opinions on what they require, Muhammed et al. (2017) recommend that needs 

and opinions can be clustered by dividing respondents into groups, as this would help the 

researchers to determine what should be improved during the design iteration. The research 

team must prioritize understanding the end-user’s needs as this is vital to design for good 

user experience. Investing time to ensure that the entire team understands and agrees on the 

target audience results in ease in the collection and utilization of customer input throughout 

the development (Salah et al., 2014). 

 

In a DSR project of a mobile learning application, Wood & Romero (2010) mention how the 

students struggled to understand conceptually how the application might be used, and how it 

would be integrated into their learning activities. In this project, the teachers proposed a 

mixture of requirements and those were ranked in order of importance to establish priorities. 

From this, the team learnt it is important to provide possible requirements as suggestions to 

the end-user, so as to keep the focus on solving the problem at hand. 
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Another study that looked into applying user-centered design to develop interfaces for an 

Automatic Teller Machine, used the storyboarding technique to present ideas visually to users, 

allowing them to identify in which specific situations the system could be used (Moquillaza & 

Paz, 2017). Subsequently, the research team performed interviews with users of the system, 

along with people whose participation is relevant for the project. The purpose is for users to 

explain their expectations and provide a complete description and detailed information of their 

requirements in order to delimit the scope of the request (Moquillaza & Paz, 2017). Both these 

projects look into defining the requirements as precisely as possible in order to solve the 

problem. 

 

Olsson et al. (2007) have spoken highly of using scenarios and interviews as a research 

method to elicit insight discussions with users. They have noted that creating such scenarios 

was hard for their project as they are creating a completely new system.  

 

Once the design requirements are specified, they must be compared to the specific problem 

for fit. This could be done through participative workshops after which the requirements 

appear explicit and valid (Baskerville et al. 2009). A study by Koene et al. (2012) looked into 

designing a consumption platform for the elderly, used the methods of focus groups to ensure 

the real-word relevance of the design requirements.  

 

It is fair to state that the literature focuses on the importance of defining the requirements by 

taking into account users’ inputs through various methods such as user scenarios, interviews 

and focus groups. It is important to justify each requirement as well as be realistic about the 

final solution.  
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2.1.3 Design & Develop the artefact 

Once the design team has explicitly defined the requirements for the artefact, the next aspect 

to focus on is to create the artefact that solves the previously defined problem. 

 

Artefacts are innovations that define the ideas, practices and technical capabilities (Denning, 

1997). The design of the artefact refers both to the functionality the artefact must possess as 

well as its structure. According to Johannesson & Perjons (2014), there are four sub-activities 

that must be covered when designing and developing an artefact can be seen in the framework 

(figure 3) below: 

 

Figure 3: Sub-Activities of Designing & Developing artefacts adapted from “An Introduction to Design Science” 

We will divide the literature related to artefacts according to the four sub-activities mentioned 

so as to cover all aspects of artefact creation clearly.  

1.     Imagine & Brainstorming 

According to Moquillaza & Paz (2017), in brainstorming the team must be able to share ideas 

in the group without them being criticized or discarded. Brainstorming is a generic instrument 

for idea generation that has been applied in many areas. During this brainstorming session, 
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all the ideas must be recorded. Consequently, the group could go through the ideas and 

remove duplicates or combine smaller ideas into larger ones (Johannesson & Perjons, 2014).  

 

2.     Assess & Select  

Once the ideating phase is completed, there will be multiple ideas the design team must 

assess. Most of the literature does not specifically mention how ideas are selected as they 

are specific to a problem and how the design team envisions the right solution. However, 

Johannesson & Perjons (2014) explains that the design team must keep in mind three biases 

that could lead to inappropriate decisions. The ‘Anchor Bias’ refers to when an individual relies 

heavily on the initial idea presented, while the ‘Confirmation Bias’ refers to when an individual 

accepts an idea that fits in with their beliefs. The ‘Sunk Cost Bias’ refers to when individuals 

choose ideas that justify previously made decisions, even if they are not the best solution 

available. The team must be able to express their opinions freely and be able to make rational 

decisions to select the ideas for the solution that fits the problem at hand.  

 

It is important to consider which ideas fit in with the environment the problem is situated in. 

Hevner et al. (2004) expresses the same, “We conceive of IT artefacts not as independent of 

people or the organizational and social contexts in which they are used but as interdependent 

and coequal with them in meeting business needs. We acknowledge that perceptions and fit 

with an organization are crucial to the successful development and implementation of an 

information system” (Hevner et al., 2004, p.83).  

 

3.     Sketch & Build  

The next sub-activity that the team must carry out is to build the prototype. Olsson et al., 

(2017) explain the several types of prototypes that can be employed in user-centered design 

and DSR projects. Prototypes can be classified according to their level of fidelity or how much 

resemblance they have with the final product. The authors go on to talk about low, medium 

and high-fidelity prototypes. Low-fidelity prototypes are those that are produced in a form 

that is different from the final product, for example, storyboards that demonstrate the use of 
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the technology or even paper sketches. Medium fidelity prototypes could be in computerized 

forms but with a few of the functionalities of the final product. High fidelity prototypes are 

typically similar to the final product; however, they would implement many but not all of the 

functionalities.  

  

In a DSR project that aimed at designing a chemical surveillance tool, Huang et al., (2017) 

improved their design through several mock-ups of varying fidelity. Their lowest fidelity 

prototype used the method of wireframing, in which they expressed the design of the product 

on paper by using simple symbols to present content, the architecture and the workflow. This 

kind of prototyping allowed them to discuss the design without investing much time. Another 

research paper states the advantages of prototyping by declaring “Prototyping is a venerable 

system development methodology that involves construction and test of prototypes of 

systems, often for purposes of clarifying vague requirements and often in collaboration with 

the prospective users'' (Baskerville et al., 2009, p. 2). Thus, given the iterative nature of design 

science research, it is good to prototype as it gives you a chance to confirm the requirements 

from users before investing excess resources on the solution. Huang et al., (2017) continued 

higher fidelity wireframing which included more detail in the design, based on the input from 

the discussion with the first prototype. Finally, the authors created “high fidelity design mock-

ups with color, polished look and feel to get aesthetic specific feedback” (Huang et al., 2017, 

p. 2655).  

 

There are multiple ways the research team can decide to prototype based on the resources 

available. The specific techniques the team will use in this project will be explained in the 

Design & Develop section, along with the rationale.  

  

4.     Justify & Reflect  

Once the artefact is designed, it is important to compare the final prototype to the 

requirements defined in the previous stage. Wieringa (2010) puts forward the importance of 

covering some considerations. Firstly, we must check if the design operationalizes the 
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stakeholder goal. Secondly, the designers must consider the effect the artefact will have in the 

problem domain. Thirdly, the team must consider if the designed solution’s effect will match 

the stakeholder’s criteria. It is interesting to note that just designing a product which meets 

the stakeholder’s requirements does not necessarily result in having the desired effect on the 

problem in reality. Fourthly, the team must consider the effect on the problem domain if the 

artefact design changes, to analyze if there could be a better suited design. Finally, Wieringa 

(2010) also advises the team to consider the effect of the solution if the problem domain 

changes. Thus, reflecting on the design and providing justification for each design decision is 

crucial during a DSR project. 

2.1.4 Demonstrate & Evaluate 

Once the design team has completed the development of the artefact, the next activity is to 

demonstrate the artefact to the users and other stakeholders. 

 

“IT artefacts can be evaluated in terms of functionality, completeness, consistency, 

accuracy, performance, reliability, usability, fit with the organization, and other relevant 

quality attributes. Design is inherently an iterative and incremental activity, the 

evaluation phase provides essential feedback to the construction phase as to the 

quality of the design process and the design product under development” (Hevner et 

al., 2014).  

  

As design science projects are iterative in nature, Sonneberg and vom Brocke (2012) declare 

that the build and evaluation activities are taken in one process since they are highly 

intertwined.  

  

In a design science project that aimed at developing usable interfaces for automatic teller 

machines, Moquillaza & Paz (2017) invited the stakeholders to a demonstration where they 

presented the ‘user’s dream’ as well as storyboarding and the video prototype. The users then 
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provided feedback on the designed solution, after which the decision was made as to which 

design should be implemented.  

  

While some DSR projects focus on the development of the artefact, others focus on the 

evaluation. Muhammed et al., (2017) focus on the usability of the artefact in the project that 

aimed at redesigning the processes on a train ticket vending machine. The researchers 

followed the definition of usability as per the International Standard ISO 9241-11 which 

defines it “as the extent to which a product can be used by users to achieve specific goals 

with effectiveness, efficiency, and satisfaction in a context that is used.” An interesting 

challenge they state was “when to decide that the iteration has already reached its optimum 

impact to user friendliness and user experience.”  

 

Another project that focused on designing and evaluation of a consumption platform for the 

elderly evaluated the platform by holding focus groups prior and post the pilot phase. The 

focus groups included the initial evaluation of the design rationales, set of features and 

general concepts related to their study. This was based on four different types of use-case 

scenarios and a high-fidelity prototype (Koene et al., 2012). This thorough approach to 

evaluation can ensure that the prototype fits the requirements and affects the problem as 

intended.   

  

In another report that focused on design changes for tele-advisory for travel agencies, the 

evaluation was set in a real-world call center. The user feedback was collected through 

observations, questionnaires and short informal interviews. Observations and interviews were 

used to enrich data interpretation of the questionnaires. The questionnaire had a set of 

questions in order to verify the likelihood of acceptance of the proposed innovation by the 

target customers. As stated: “Each question was surveyed on a seven-point Likert-scale” 

(Schmidt-Rauch & Schwabe, 2011, p.17:7). This gave the research team quantitative data to 

analyze how the users perceived the design.  
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Performance metrics evaluate the effectiveness and efficiency of products and help measure 

the product’s usability. The five types of usability metrics are defined below (Tullis and Albert 

2013, as cited in Muhammed et. Al (2017). The task success measures how effectively the 

user is able to complete the task, measured in binary or success rate, while time on task 

measures how long it takes to complete a task successfully. Errors measure how many times 

users go wrong or do not complete an action successfully, efficiency is measured by dividing 

the amount of effort it takes to complete the task successfully and learnability is the way the 

user leant how to do a task successfully over time.   

 

Summary 

 

The entire study will be carried out by following the four broad steps stated in the start of this 

section. The importance of explicating the problem will be kept in focus in the first stage, as 

the team will collect information from various parties such as students, teachers and 

administration in order to understand the complex environment of the problem. It is essential 

that the needs of all of the key stakeholders are clearly understood in order to truly solve the 

problem at hand. Once the problem is clearly defined and understood by all the members of 

the research team, they will carry out activities in order to clearly define the requirements for 

a solution, in this case, an application, that will solve the well-defined problem. The activities 

will be addressed in detail in future sections of the project, as and when they are used.  

 

The ‘Design & Develop the artefact’ phase will then be carried on based on the four sub-

activities previously described. This will ensure the team would not miss out on any key design 

science considerations and design an artefact that includes requirement as well as fit into the 

current environment. Finally, the artefact can be tested based on the five metrics stated in the 

section in order to receive feedback from potential users on the function. It is essential to note 

that though these have been listed as broad steps, the process of designing an artefact and 

evaluating it, will be carried out in an iterative manner.  
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2.2 Digital platforms  

To understand the realm of digital platforms through a literature review the research team 

identified the following key terms to gather relevant literature: ‘digital platforms’, ‘digital 

platform strategy’, ‘digital review platform’, ‘digital platform design’, and ‘digital platform 

design principles’. In relation the databases such as ACM Digital Library, and SpringerLink 

were chosen due to their great variation and access of technical (science) and business-

oriented articles. Furthermore, articles from 2008 to 2020 were selected to narrow down the 

focus on more current articles. Consequently, the search resulted in 326 articles from both 

databases. To determine the relevance of the articles a comprehensive scanning of the 

abstracts and keywords was done, which resulted in 119 articles. The articles were further 

screened, and peer reviewed by the members of the research team to determine its relevance 

to this thesis based on the criteria of containing the established key terms, or if it dealt with 

digital platforms. It was identified that a majority of the articles contained some of the key 

terms but were excluded as they merely mentioned the key terms but did not deal with the 

design principles or processes of a digital platform. As a result, 16 articles remained that led 

to the discovery of five categories that will be delved into in this section. In addition to this, we 

used the book ‘Platform Revolution’ by Parker et at.,(2016) as a primary guide to grasp the 

digital platform concepts.   

2.2.1   Types of platforms 

Thierry, De Reuver and Lescop (2018) argues that in the initial state, platform owners must set 

the tone for the platform by identifying the type of platform that will mitigate challenges for 

the different groups. This will help determine which groups will generate maximum positive 

externalities. Gawer (2014) states that platforms from an economic point of view are referred 

to as markets (two-sided markets, multi-sided markets, or multisided platforms). From this 

perspective, Gawer (2014) states that:  
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“(…) Platforms fundamentally create value by acting as conduits between two (or more) 

categories of consumers who would not have been able to connect or transact without 

the platform. Platforms create value by coordinating these groups of consumers and in 

the economic view, this coordination is effected through pricing” (Gawer 2014, p.3).  

 

It is clear that the research team must identify the nature of the platform and the parties of 

the platform in the initial design phase. Cusumano, Yoffie and Gawer (2019) describe three 

distinct types of platforms: (1) Innovation platforms (2) transactional platforms, and (3) hybrid 

platforms. 

1.  Innovation platforms: These focus on pairing different stakeholders together – 

innovators along with users to build on a shared goal. This platform can be viewed as 

being a two-sided one. 

2.  Transactional platforms: These can be categorized as a multi-sided platform, yet they 

are different from the above, as the main purpose is to act as an intermediary between 

two or more parties and thus facilitates a form of transaction.   

3.  Hybrid platforms:  Besides workings as an intermediary for the two sides, these allow 

for complementors to provide their insights and develop on the platform. 

Thus, the research team must define the essential type of the platform in order to ensure its 

success.  

 

The digital platform is anticipated to be a part of the already existing ecosystem (traditional 

organization) of CBS’s platform. The literature (Svanh et al., 2017) suggests that the 

researchers building a digital platform within an organization take the following in 

consideration. 

1.  Innovation capability: organizations must continue to develop new capabilities, 

however they must ensure not to compromise the existing product practices within 

innovation, as this can generate tension between employees who ought to seek change 

and those who do not (Svanh et al. 2017). 
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2.  Innovation focus: organizations must find the balance between the development of new 

design and management processes and leveraging digital technologies. This problem 

can for the management cause challenges in the form of resource distribution amongst 

other things. 

3.  Innovation collaboration: organizations must continue the development in skills and 

relationships of the employees who are operating within internal work activities. 

However, they must also engage resources and external partners. Only by maintaining 

both, you are able to uphold successful digital innovations. 

4.  Innovation governance: organizations must also keep developing managerial practices 

and systems that identify creativity and differentiation in order to gain authority 

structures and integration activities, but the managers must also find a balance 

between flexibility and control in order to explore digital options (Svanh et al., 2017). 

2.2.2. Architecture 

Spagnoletti, Resca and Lee (2015) emphasize the understanding of the core of the interaction 

in the initial stage of platform architecture and divides platform architecture into three main 

scopes: core elements, interfaces and complements. The importance of architecture is seen 

from the following definition of a platform-based system:  

 

“A platform-based system is a special type of a modular system that is partitioned into 

a set of relatively stable core components with low variety, a set of evolving peripheral 

complements with high variety, and a set of interfaces linking core components and 

complements” (Baldwin and Woodard, 2009 as cited in Spagnoletti et al., 2015, p. 366).  

 

To summarize, the research team must identify the core, complements and interfaces to 

establish the platform architecture so that it allows for further development.  
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Lastly, Tiwana, Konsynski, and Bush (2010) define platform architecture in a similar manner 

but examine platform architecture from three different perspectives: 

(A) Decomposition: this refers to which subsystems and functionalities can be viewed as 

being a part of the platform’s codebase, and which can be deemed to reside outside of it. 

(B) Modularity: this focus relies upon the changes in a subsystem and to which degree 

according to the authors “(…) do not create a ripple effect in the behaviour of other parts of the 

ecosystem” (Tiwana et al., 2010, p.679).  

(C) Design rules: These are rules that subsystem owners obey to guarantee interoperability 

with the rest of the platform. These rules are laid by platform owners.  

 

Thus, reflecting on the platform architecture and its facets is undoubtedly crucial in order to 

design a sophisticated yet stable digital platform. 

 

Alternatively, Gawer (2014) advocates that digital platforms must be considered within a 

technical sphere in addition to the economic theory and engineering design sphere. The 

technological aspect advocates the need for a digital platform to contain a core component 

that is being perceived as stable, and add-ons which make the platform architecture modular, 

and hence allows for the flexibility and interaction between the components within the 

platform. In summarization, the research team describes the important parts of platform 

architecture laid out in the following three sections, which will be implemented through the 

design of the platform: 

1.  The core of the platform: The core is the main functionality of the digital platform. It 

revolves around the value units provided by the digital platform, its participants and 

lastly the filter provided to the participants to allow them to interact better with the 

value units (Parker et. al., 2016). 

2.  The periphery (complementors) of the platform: The digital platforms allow for external 

partners to join the platform in order to foster growth and enhance different technical 

aspects. Thus, there is a need to understand potential complementors that can improve 

the platform while they benefit from being involved.  
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3. The boundaries of the platform: To generate and steer the evolution of the digital 

platform, the research team must understand the challenges that may originate from 

inviting third parties to the platform (complementors). Tiwana (2018) sheds light on the 

utilization of modularity and defining boundary resources to reduce potential friction.  

2.2.3. Governance  

All literature in this field state the importance of governance when designing a platform. 

Governance must be thought about in the initial phase as well as continuously throughout the 

process of platform design. Tiwana et al. (2010) states that platform governance can be 

described as “(…) Who makes what decisions about a platform” (Tiwana et al., 2010, p. 679). 

It includes the formal rights of decision-making and setting rules revolving around control. 

Governance in their view can further be divided into three perspectives: (a) decision rights 

partitioning (b) control and (c) proprietary versus shared ownership. 

 

Decision rights portioning focuses on how the decision-making authority is distributed 

between the parties, platform owner and module developers. Thus, decision rights revolve 

around the clarification of who has the authority and responsibility to make decisions. 

Similarly, control puts a focus on the formal as well as the informal mechanisms applied by 

the platform owner in order to foster fitting behavior by module developers and the other way 

around. Lastly, proprietary versus shared ownership revolves around the notion of platform 

ownership, and in their writing it focuses on “(…) Whether a platform itself is proprietary to a 

single firm or is shared by multiple owners” (Tiwana et al., 2010, p.681). Thus, a platform’s 

governance is influenced based on how the platform is owned. The authors Van Alstyne, 

Parker and Choudary (2016) provide a comprehensive definition:  

 

“Governance is the set of rules concerning who gets to participate in an ecosystem, 

how to divide the value, and how to resolve conflicts. To understand good community 

governance is to understand the set of rules for orchestrating an ecosystem” (Parker 

et al. 2016, p.158). 
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As established above, governance covers a set of rules that addresses behavioural complexity 

that might occur within platforms and thus it is crucial to lay out a comprehensive governance 

strategy. Governance tools to foster control can be in the form of both formal and informal 

control mechanisms:  

1. Gatekeeping: This is a formal control that:  

 

“(...) represents the degree to which the platform owner uses predefined 

objective acceptance criteria for judging what apps and app developers are 

allowed into a platform’s ecosystem. The platform owner sets this criteria not 

just for what is allowed in but also who is allowed in” (Tiwana, 2014, p.123).  

 

However, it is crucial that the platform owners act fairly and must set up rules for outsiders 

wishing to participate, whilst the latter must accept the set of rules laid out for them.  

 

2. Process control: This too is a formal control and it deals with the degree to which the 

owners of the platform either rewards or punishes app developers based upon their 

ability to fulfill and follow the procedures and development methods. It is further 

important to understand that it deals with apps that will fit well with the platform 

(Tiwana, 2014).  

 

3. Metrics: is the third formal control that puts a focus  on objective and measurable 

metrics set by the platform owners, and they are either reward or punish app developers 

and as Tiwana (2014) puts it: “(...) The degree to which the outcomes of their work 

achieve the predefined target performance metrics” ( Tiwana 2014, p. 125).  

 

4. Relational control: This is perceived as a rather informal type of control tool, and as 

Tiwana (2014, p.125) expresses: “This control mechanism refers to the degree to which 

the platform owners relies on norms and values that it shares with app developers to 

influence their behaviour “(Tiwana 2014, p.125). 
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To summarize, it is crucial for the research team to implement a set of governing rules and 

boundaries in order to facilitate and support the platform. Conversely, it is important to state 

that in the initial phase, the team must understand that platform governance can influence the 

potential expansion of the platform, and so the research team must understand the 

interrelated relationship of governance and architecture that will be touched upon in the next 

section.  

 

Interrelation between Platform architecture and governance 

Most of the articles emphasize the importance of platform architecture and governance in the 

initial phase of platform design. Authors explain these in different ways. Thierry, De Reuver 

and Lescop (2018) stress that platform architecture and governance are interrelated and must 

be determined in the birth stage of the platform, as they state the following: “Platform’s design 

entails a particular path of development in the future. The digital architecture of the platform 

is obviously a key element. However, the platform-owner’ vision is also important. Platform 

architecture and governance are deeply interrelated” (Thierry et al 2018, p.152). The 

interrelation can be seen in the following statement, “fully open architecture will not work well 

with rigid governance aiming at capturing the whole value of the platform base ecosystem. 

The same architecture under different forms of governance will lead to different results” 

(Thierry et al 2018, p.152).  

 

To conclude, the authors state that a particular governance strategy is not suitable for all 

types of architecture, and thus the two concepts must be considered together. Moreover, the 

authors suggest having a fairly closed architecture and governance in the initial phases of the 

platform. Similarly, the importance of architecture and governance as two complementary 

elements is laid out by Constantinides, Parker and Henfridsson (2018), as they suggest that 

architecture and governance are intertwined and must therefore be treated in that fashion. 
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2.2.4 Launch of the platform 

After considering the architecture, governance and their interrelation, the next focus is on 

network effects. Across several articles, the concept of network effects is touched upon. 

Parker et al., (2016) defines network effects and its importance in the following way: “Network 

effects refers to the impact that the number of users of a platform has on the value created 

for each user” (Parker et al 2016, p.17).  Another paper emphasizes the functionality of 

network effects: “As platforms bring together multiple user groups, they create the so-called 

network effects (…) Examples of direct network effects are social media, which become more 

valuable if more end-users join the platform” (De Reuver, Sørensen, & Basole 2017, p.125). 

This means that the research team must reflect upon value creation, in terms of understanding 

network effects in order to ensure that the design of the digital platform fosters it.  

 

Furthermore, Fürstenau, Auschra, Klein and Gersch 2018 identifies two network effects; (1) 

same side effect and (2) cross-side effect. Positive same side effect means that an increase 

in users on one side will result in more users on that same side. Positive cross side effects 

will result in the direct growth of value deriving from the increase of users on one side which 

arises due to the additional users from the other side. In relation to the above, the literature of 

Parker et al., (2016) states that platform owners must also consider negative same-side 

effects and negative cross-side effects. Negative same-side effects can have fatal 

consequences for a platform and the reasoning is that a predominant growth on one side can 

create hardship for the same side to find what they are looking for. Negative cross-side effects 

can be defined when a rather higher number of actors on one side, might generate a pain for 

users on the other side that might lead them to abandon the platform. To exemplify, a growing 

number of Uber riders in comparison to drivers, might lead to a longer waiting time for the 

riders which might leave the riders frustrated (Parker et al., 2016).  

 

Taking the above in consideration, the team must find a way to induce positive network effects 

to create value on the platform, whilst also mitigating negative network effects.   
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The research team must also consider another issue, which is described as the chicken- and 

egg- problem. Hein, Schreieck, Riasanow, Setzke, Wiesche, Böhm and Krcmar (2019) states 

that: “One particular challenge for emerging digital platforms is the chicken-and-egg problem: 

the platform needs both the complementor and the consumer side to ensure a valid value 

proposition, but neither side is willing to join as long as the other side is not populated” (Hein 

et al., 2019, p.88). According to Wanner, Bauer, and Janiesch (2019), the dilemma of the 

chicken- and- egg problem can be combated with a combination of different strategic 

approaches of network economics. Parker et al., (2016) also prescribes a list of strategies that 

might lead to successful platform establishment and thus mitigate the chicken-and-egg 

problem. One such strategy is piggybacking which Parker et al., (2016) defines as “Connect 

with an existing user base from a different platform and stage the creation of value units in 

order to recruit those users to participate in your platform” (Parker et al., 2016, p.91). The same 

literature recommends that the research team considers and implements launch & growth 

strategies and approaches of network economics in order to tackle the issue of neither parties 

willing to join the platform initially.  

2.2.5. Phases of expansion 

Once the architecture of the platform has been designed, it is crucial that the platform 

maintains its user group(s) and fosters platform attraction towards new users. Thierry, De 

Reuver and Lescop (2018) puts forward the suggestion of focusing either on innovation or 

business development. On one hand, the perspective of innovation factory targets the 

functionalities of the digital platform and the impact of openness by inviting third party 

developers. On the other hand, business development examines the opportunity of generating 

a critical mass of users. To elaborate, the strategic use of business development relies upon 

the user groups, and the ability to promote and develop network effects, thereby enhancing 

the value of the platform. According to Parker et al., (2016), network effects play an immense 

role for platforms as it is the main source of value creation and it can further provide the 

platform with a competitive advantage.  
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Digital platforms, according to the literature, must consider the possibility and need of both 

emerging and current stakeholders in order to compete, and as well to foster and maintain 

attractiveness. In other words, the modularity of the digital platform must be monitored, and 

the governance (openness) of the digital platform reviewed (Parker et al., 2016). The same 

authors, Van Alstyne, Parker and Choudary (2016) further state that platforms have rules, and 

even though owners must decide whether or not the architecture must be open or closed, it is 

common that platforms launch with a relatively closed architecture and governance, and open 

up in the later stages. Opening the platform might be a strategic milestone that attracts third 

parties to bring valuable intellectual property and maintain user base and foster growth.  

 

While some of the literature as seen above, argues for the logic of a modular architecture, 

authors such as Eaton (2016) investigative and empathizes the dynamics of the control of 

digital platform innovation and outlines the strategies of how they are managed. This is done 

by putting digital platforms such as Apple IOS under a loop by providing instances of how third 

parties and platform owners have engaged in open innovation which has resulted in the 

production of platform complements.  

 

By now, it is clear that platform systems can be considered evolvable, as they are adaptable 

to changes both anticipated (to gain competitive advantage) and unanticipated changes 

(based on the external environment) (Baldwin and Woodard, 2008). It is therefore highly crucial 

to determine which components shall remain stable, and which shall be modified. Baldwin and 

Woodard (2008) put forth the importance of being able to design a stable yet versatile platform 

that can “(…) accommodate linkages that are unforeseen at the time the architecture is 

created” (Baldwin and Woodard 2008, p.9).  

 

In this manner, a platform architecture can be perceived as having a stable core component 

and its variable peripheral components, so as to not reinvent from scratch to accommodate 

changes from the external environment. Thus, it means that the platform will still exist but will 

evolve on the same skeleton (Baldwin and Woodard 2008). 
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Summary 

The categories of Type of platform, Architecture, Governance, Phase of Expansion, and Launch 

of the platform provides a holistic overview of elements to be included in order to design a 

platform. It is a necessity for platform owners to define and understand the platform they are 

dealing with. Architecture plays an immense role therefore a clear overview of the core 

interaction of the platform, its complementors and the modularity will be covered in this 

thesis. Interrelated with architecture, governance must be clearly defined. The next step is to 

lay a strategy for the launch and growth of the platform. In other words, network effects must 

be strategically scrutinized to ensure the success of the platform.  

 

3. Methodology 

This section will equip the reader with an understanding of the methodological stance taken 

by the research team, its impact and how the different choices of methodology will provide an 

adequate answer to the research question. This section will further be divided into four main 

layers that consist of the research philosophy, research strategy, research approach, and 

lastly the data collection method. 

3.1 Research philosophy  

The purpose of research philosophy is to make one aware of certain assumptions and beliefs 

that results in the way one perceives the world. Intuitively, the assumptions and beliefs 

underpin and strengthen the process of the methodological choice, research strategy as well 

as the data collection techniques, which will conclusively foster a coherent research project 

(Saunders et al., 2016). A design science project does not discriminate, nor does it favour one 

research philosophy over another. On the contrary, a design science project can benefit from 

various research philosophies as well as methods, and even acknowledges the adoption of 

more than one (Johannesson et al., 2014). 
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In this study, pragmatism will be relied upon as a research philosophy. The pragmatic 

approach does not concern itself with the continuous debate of reality and truth, rather it can 

be viewed as a philosophical stance that argues for the possibility of taking upon oneself one 

or even multiple realities (Feilzer, 2010). Thus, this paradigm paves the way for making use of 

what works well in regard to answering the research problem. To elaborate, it allows for a 

reconciliation of subjectivism and objectivism, as well as facts & values (Saunders et al., 

2016). A researcher within this paradigm is particularly interested in the practical outcome 

and the research may show signs of a variation in form of how objective or subjective it will 

turn out to be. 

 

According to Saunders et al., (2016) the researcher taking upon the pragmatic research will 

adopt the following view:  

 

“(...) that the most important determinant for your research design and strategy would 

be the research problem that you would try to address, and your research question. 

Your research question, in turn, would be likely to incorporate the pragmatist emphasis 

of practical outcomes” (Saunders et al., 2016, p.143). 

 

In addition to this, the research team has to answer the research question in a satisfactory 

manner by incorporating multiple methods which will be further addressed in Section 3.3.Thus 

following the principles of the pragmatists view that allows for the researchers to utilize 

methods that yield credible yet highly relevant data, that will foster an adequate and rich 

answer to the research question (Saunders et al., 2016).  
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Ontology, Epistemology and Axiology   

To provide a further comprehension of pragmatism as a research philosophy one can look at 

its ontology, epistemology and axiology.   

 

Ontology 

Ontology pertains to the nature of reality and the world. One can therefore perceive ontology 

as focusing on the assumption of the researchers in respect to the nature of the world and 

reality, and as Saunders et al., furthermore (2016) puts it: “Ontological assumptions you make 

determine what research objects and phenomena you focus on, and how you see and 

approach them” (Saunders et al., 2016, p.151). To elaborate, one question that arises from the 

realm of ontology is “what is the world like?”. The ontological perspective which pragmatism 

relies upon, can be defined as being rather intersubjective which in other words considers and 

perceives the reality of the world to be subjective and objective simultaneously. This entails 

that the meaning of one reality is acceptable but also the humans have their own social 

constructed interpretations of this particular reality. Applying this paradigm to this research 

would mean that the research team makes use of the view that will improve the quality and 

provide the foremost results to this research (Saunders et al., 2016).  

 

Putting this in context, the social actors participating in this research in the form of interviews 

and focus groups are more plausible to perceive and have various interpretations on 

situations they will face. Presumptively, the social actors will develop multiple meanings and 

interpretations to situations based on the way they perceive the world. Consequently, this will 

form and impact their view and attitude towards design and the IT systems in this study. In 

conclusion, the individuals participating in this research are in a continual process of 

moulding new realities and sense-making through their socially constructed interpretations 

(Saunders et al., 2016). It is vital that the research team grasps the understanding of the social 

constructed reality of the social actors in the interest of making sense of their opinions and 

actions for the sake of generating valuable output that can be conceptualized.  
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Epistemology 

Epistemology deals with what can be deemed as acceptable knowledge. It is important to 

notice that acceptable knowledge can be perceived in various ways depending on the 

implemented research philosophy.  In respect to epistemology, the researcher within the 

realm of pragmatism adopts a rather open view on knowledge meaning that the research 

question is in focus, and the research method that is most suitable to answer the research 

question shall be utilized regardless of its fundamental philosophy. Essentially, true 

knowledge is being perceived as that which provides successful actions to achieve the 

desirable outcome (Saunders et al., 2016). To reiterate, pragmatism enables researchers to 

make use of multiple methods, and states that one, sole method might not paint the whole 

picture of the reality. Thus, encouraging  the usage of one or more methods that “(...) enable 

credible, well founded, reliable and relevant data to be collected that advance the research” 

(Kelemen and Rumens 2008 as cited in Saunders et al., 2016, p.144).  

 

One might ask, “How is this suitable for a design science project?”. DSR allows for the 

combination and usage of different methods and philosophies. The research team ought to 

take various methods into consideration throughout this research. The reasoning relies on the 

desire to overcome and minimize the weaknesses that can derive from the sole use of either 

quantitative and qualitative data collection methods.  

 

Quantitative data has been criticized due to the fact that it provides somehow shallow 

knowledge, although it is perceived to be more reliable than the knowledge that derives from 

a purely qualitative method. The latter while providing rich and deep knowledge to the 

researchers is generally criticized for lacking reliability (Johannesson et al., 2014; Saunders 

et al., 2016). To elaborate on the usage of methods in this DSR, the subjective meanings 

provided by the social actors have been investigated in order to create a deep understanding 

of their needs in the initial phase, in order for the research team to design an artefact that will 

mitigate their frustrations.   
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Axiology 

Regarding axiology, Saunders et al., (2016) describes it in the following way: “Axiology refers 

to the role of values and ethics within the research process. This incorporates questions about 

how we, as researchers, deal with both our own values and those of our research participants” 

(Saunders et al., 2016, p.128).  This research is driven by values of the researchers and it will 

be reflected within the process of interpreting the results of the findings. This means the 

research team is not dismissive of the results that derive from quantitative data methods nor 

qualitative data methods. This is seen in the methods incorporated in this research, as it 

makes use of quantitative data collection through a questionnaire and qualitative data in the 

form of focus groups and semi-structured interviews, as well as secondary data derived from 

literature. 

3.2 Research Strategy  

In this following section, the research strategy along with the rationale will be 

introduced.  “Your choice of research strategy will therefore be guided by your research 

question(s) and objectives, the coherence with which these link to your philosophy, research 

approach and purpose(..)” (Saunders et al, 2016, p.178). It is also important to note that 

research strategies are not mutually exclusive. As a part of this research, the team designs a 

platform for the three stakeholder groups in CBS. Even though the study is limited to the 

specific context of the university, the strategy is not considered to be a case study as the team 

has not used multiple sources of data from the organization itself. DSR focuses on solving 

practical problems by gaining a deep understanding of the current environment. As the focus 

is on designing a digital platform that will solve the issue for the lack of information for 

students, the team decided to choose DSR methodology.  

Though DSR projects are very complex with different aspects that need to be considered, there 

are six core dimensions put forth by Brocke et al., (2019) that guide the research effectively 

and communicate design science research stages. The dimensions are problem description, 

input knowledge, research process, key concepts, solution description & output knowledge. 
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Each of these dimensions will be paralleled with parts of the study, including the four phases 

mentioned in the design science section of the literature review, as it can be seen in Figure 4.  

 

Figure 4: Design Science Research Dimensions (Brocke et 
al., 2019) mapped to concepts of our study 

From the figure, it follows that the ‘problem 

description’ is explained in detail in the 

Section 4 of the paper. The ‘input 

knowledge’ was gathered through studying 

the DSR methodology and digital platform 

concepts in the literature review section. 

The research process involves the various 

methods that we will use to structure the 

design science artefact. The ‘key concepts’ 

in the context of this study are design 

requirements, design principles, design 

features and value co-creation. The 

‘solution description’ dimension involves 

the remaining three stages put forth in the 

literature review- Define Requirements, 

Design & Develop the Artefact and 

Demonstrate & Evaluate the 

artefact.  Lastly, the ‘output knowledge’ of 

this study will be the design principles that 

are found to be essential for a platform of 

this type, which is explained in section 8.  

3.3 Research approach 

As design science research allows for various research strategies and research methods to 

be used in one project, the research team has considered the approaches and methods that 

will serve this research with utmost justice. It is clear that the combination of both quantitative 
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and qualitative approaches will generate the maximum valuable output as opposed to 

implementing only one approach, and hence the adoption of mixed methods research. As 

previously stated, the reasoning relies upon leveraging the strengths of both qualitative and 

quantitative methods, while limiting weaknesses associated with the usage of a single 

method.  

In this study, the quantitative data has been sampled in the form of questionnaires. Firstly, the 

questionnaire was designed within the scope of this study, and secondly it was pilot tested to 

mitigate unambiguous questions and ensure the quality. Thirdly, a record of 115 

questionnaires has been analyzed descriptive in a quantitative manner. The reasoning behind 

the quantitative approach in the initial phase of the research is to underpin the importance of 

the research, to mold the understanding of the problem as well as to validate the research 

question.  

Qualitative data is typically linked to subjectivism as the researchers must analyze and make 

sense of the complex, socially constructed and rather subjective answers of the participants 

(Saunders et al., 2016).  It is further stated by the literature that in qualitative research, 

meanings usually arises from words and images instead of numbers, and the research team 

must proceed with great care since “(…) words and images may have multiple meanings as 

well as unclear meanings, it is necessary to explore and clarify these with great care” 

(Saunders et al., 2016, p.568). In this study, the qualitative data will be assembled through 

interviews and focus groups in order to gain a more in depth understanding of the research 

and to grasp the reality, feelings and reasons for specific actions and perceptions. 

Furthermore, it allows the research team to dig deeper in order to design a platform that can 

eliminate the identified problem.  
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3.4 Data collection methods 

3.4.1. Qualitative data collection 

Semi- structured interviews 

The three groups: professors of CBS, students of CBS, and administrative employees of CBS 

have been interviewed, reaching a total of 22 interviews. These three groups have been 

identified to provide a holistic overview, as they are the groups that are impacted by the current 

system in place. They have been identified as being crucial for this research as they might 

have access to essential information such as unique experiences, knowledge and information 

relating to the research objectives and question. To elaborate, 10 teachers, 10 students and 

two administration employees were interviewed. Although all interviews were planned to be 

carried out in English, we were forced to switch to Danish during one interview, as the 

administrative employee did not feel comfortable in English, therefore that interview was 

translated by the team.  The quantity of interviews relies upon the desire to explore and 

capture a broader perception of how the chosen problem is perceived, and to further yield 

validity through the broader subjects of meanings gathered (Saunders et al., 2016). 

 

The empirical data has been gathered through semi-structured interviews. The function of 

semi-structured interviews allows the research team to have a certain degree of control of the 

interview and guide it in a specific direction through follow up questions. As stated in the 

literature of Saunders et al., (2016), semi-structured interviews further provide the freedom to 

steer the discussion in another direction that one may not have thought about when 

formulating the interview guide. In extension, the research team formulated three different 

sets of interview guides for each group (professors, students, and administration) that can be 

seen in Appendix 1. Some questions were modified or discarded during the interview due to 

relevance, whereas some interviews raised new questions to probe further exploration of the 

obtained answers. Furthermore, the research team incorporated techniques for closed and 

open questions to facilitate the interaction and generate an informative interview by (1) 

checking to make sure that the answers were unambiguous and well understood (2) nudging 
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the participant to elaborate and (3) probing to gather more details (Johannesson et al., 2014). 

The interviews are to be documented by audio-recording in order to transcribe them and 

further analyze them. 

 

Transcription & Coding  

For transcribing the 22 interviews, the team has used Otter.ai website. The platform facilitates 

easier transcribing, only by requiring uploading the audio recordings which are then converted 

into text. Those files available on the website were peer-reviewed by the team, while listening 

to the original audio file and altering the words that were incorrect after the auto-transcription.  

The finalized text files were downloaded, gathered in one excel file with sheets for each 

interviewee, and we then anonymized each and every interview to secure their identity. Lastly, 

we used NVivo for coding. For more information on transcripts, please refer to Appendix 2. 

 

As touched upon earlier, the research team values rich insights that derive from the way the 

participants perceive the world and therefore the resulting interpretations must be treated with 

care. The qualitative data gathered were both large in volume and its nature complex. To 

comprehend and make sense of the data the research team categorized the interviews based 

on the role of the interviewees – students, teachers and CBS Administration. Within each 

category, the interviews were further coded based on patterns observed by the team. A code 

in qualitative studies is usually a word or short phrase that is meant to hold the core meaning 

for parts of the data, which in our case are the transcripts of the interviews (Saldana, 2009). 

 

The codes were constructed based on considerations that would be useful for both 1) 

understanding the problem in the current environment, and 2) considerations for what to 

include in our solution. There were no predefined codebooks and we used them repetitively, 

as we wanted to find patterns of action and consistencies in our data collection. The patterns 

in codings we were looking for were of similarity, mostly based on an interview question, that 

will offer us an overview of all views on the question asked and any additional information.  
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In order to ensure similar understanding of themes, all members of the team coded some 

interviews together and then created a combined list of preliminary themes that were used to 

carry out the coding for the rest of the interviews. The coding process started with reading 

every line of the interview transcript and when we found some information that fit one of the 

two aforementioned goals we first deciphered its core meaning (decoding) and then we set on 

an appropriate code and labeled it (encoding) (Saldana, 2009).  Second step of the process 

was for the team to split and come back with the interviews coded on a personal interpretation 

of data and free choice of theme naming. When together again, we analyzed what were 

differences in our interpretations and went over each theme together, in order to harmonize 

on final coding, for each interview. At this step, we also put multiple codes into categories 

where it made sense.   

 

To make sense of the interviews easier and effectively, the team has then examined all parts 

of text that were grouped in each theme and used it during the Explicate Problem phase, 

section 4 of the report. 

 

Focus group 

To explore the phenomena further, a focus group interview was conducted to grasp how 

students will interact with the digital platform in order to guide the research team. Focus 

groups is defined as being a data collection method where a group of four to twelve 

participants are gathered, the topic is defined in a clear and precise manner, and as stated by 

Saunders et al., (2016): “and there is a focus on enabling and recording interactive discussion 

between participants” (Saunders et al., 2016, p.417). Two focus groups were conducted where 

each of the groups consisted of four participants. The sizes of the focus groups were imposed 

based on the current gathering regulations due to Covid19. This was leveraged to our 

advantage by creating a comfortable environment where the moderator can control the group 

by encouraging each individual to participate and express their opinion.  
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To facilitate a comfortable environment the research group adopted different methods laid 

out by the literature of Saunders et al., (2016). The research team chose a neutral room and 

placed each participant in a circle in order to encourage discussions and interactions. The 

individuals were further encouraged to feel open, relaxed and participate as we initiated the 

focus group by asking them to introduce themselves and engage in an ice breaker game. The 

research team further aimed to ensure that every participant was heard by drawing the 

participants into the discussion by, for instance, directly asking participants who seemed to 

be rather reluctant to share their opinion in a delicate manner “X, what do you think?”. This 

was done in a rather cautious manner to ensure that the environment would not be 

compromised by making participants uncomfortable. The research group experienced that 

the participants became more familiar with each other, and the moderator only had to ask 

participants about their opinion directly a few times.  

 

The choice of the participants plays a crucial role, as they are referred to as being information 

rich (Krueger and Casey 2009, as cited in Saunders et al., 2016). To elaborate, the participants 

were chosen following a non-probability sampling based on the group being researched or: 

“(...) they represent those who are critical to a particular operation” (Saunders et al. 2016, 

p.418). The eight participants were all students of CBS and have experience in choosing 

electives in the current elective system. The two focus groups in total consisted of four males 

and four females. The gender composition of the focus group is seen as being highly relevant 

and has been designed in this way as studies have shown gender bias in technology. To be 

more precise, some algorithms have evidently been proven to foster gender inequality 

(Kleinberg et al., 2020). As algorithms as well as platforms are fundamentally designed by 

humans, it is vital that the data collected from the focus group represents and reflects the 

opinions of the community of CBS. An equal amount of female and males were therefore given 

high importance and the participants were carefully picked based on their gender, educational 

background, and ethnic background. This was taken into account as the design of the platform 

must not be biased considering gender, ethnicity, etc. as the diverse and multicultural dynamic 

of CBS must also be reflected in the design of the platform. The gender, educational 
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backgrounds, and ethnicities of the focus group participants can be seen in a summary table 

in Appendix 3.  

 

Following the form of a focus group as laid out by the literature of Johannesson et al., 

(2014), one member of the research team took upon them the role as moderator where they 

introduced the study, asked questions, and directed the conversations when needed. The 

moderator was at times more passive, as the participants mostly discussed among 

themselves, exchanged ideas and as well as encouraged each other. The moderator guided 

the conversation by incorporating the questions from the focus group guide designed by the 

research team. The remaining members of the research team acted as note-takers to grasp 

the dynamics of the groups. The dynamics of the group plays a crucial role as it relies upon 

the fact that a dynamic group may feel more encouraged to answer and evaluate ideas and 

therefore provide rich insights that might aid to a further understanding or explore concepts 

(Saunders et al., 2016). The research team noticed that both focus groups were highly 

interactive which resulted in natural discussions. The participants discussed each other’s 

answers resulting in more insights being produced. Lastly, the focus group interviews lasted 

for 60 minutes each, and were both audio and video recorded. 

3.4.2. Quantitative data collection 

Questionnaire  

To examine and capture the dimensions of the chosen research problem, a questionnaire 

consisting of 10 questions was designed. The questionnaire was designed to include three 

categories of questions: 1) to explore the drop-out rate or desire to drop out from electives 2) 

to provide an overview of opinions regarding the current course descriptions, and 3) to gather 

statistics about the current system satisfaction and the use of social media for elective 

research. The questionnaire was sent out to students of CBS in various Facebook groups 

connected to faculty such as; “Copenhagen Business School Connect”, “CBS BA Information 

Management”, and “CBS E-Business Spring 2019”. In order to ensure that the questionnaire 
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gathered valuable and precise data to support this study, an Internet questionnaire was 

designed by following elements put forth by Robson (2011):  

1. A clear and visually pleasing overview of the questions (Layout).  

2. A comprehensible introduction of the purpose of the questionnaire. 

 

According to literature (Bourque and Clark 1994, as cited in Saunders et al., 2016) researchers 

either adopt, adapt, or create their own questions (in questionnaires). As this field of study can 

be deemed rather under-examined, the research team designed the questions based on the 

wish to understand if students were satisfied with the current elective process, its 

consequences, and functions. In order to collect data to gather a further understanding of the 

research statement, the team formulated questions inspired by a data requirement table 

(Saunders et al., 2016) to validate and support the research problem. The visualized overview 

of the construction of the questions can be seen in Figure 5. 

 

Figure 5: Data requirements Table for Questionnaire 
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In addition, the design of the questions was formulated based on a mixture of force-choice 

questions, and rated responses. The questions were carefully designed in order to summarize 

responses to generate a clear and precise overview of the research problem. They were all 

close-ended questions that did not allow users to select ‘not applicable’. The reasoning 

behind this relied upon the wish to gather precise and concrete data, and eliminate 

unambiguous data as recommended by Saunders et al., (2016). 

 

In conclusion, this questionnaire has been utilized as being a part of the chosen mixed 

methods designed to support the research problem, whereas the semi-structured interviews 

have been utilized to explore as well as explain the data derived from the usage of 

questionnaire.  

 

Summary  

To ensure the quality of this thesis, validity and reliability has been taken into consideration. 

In the terms of reliability which is defined by Saunders et al., (2016) as “The extent to which 

data collection techniques will yield consistent findings, or similar observations would be 

made, or conclusions reached by other researchers or there is transparency in how sense was 

made from the raw data” (Saunders et al., p. 726). The possibility of bias resulting from 

influencing the interviewees can be mitigated by incorporating a thoroughly designed 

interview guide. Further, each data collection and data analyzing methods in this thesis is 

documented through reflective journaling (Appendix 4). To ensure the validity of the findings, 

mixed methods in the form of both quantitative and qualitative techniques have been applied 

to make certain of the findings and mitigate misinterpretations.  
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PART II – Solution Design 

 

In this part, the entire DSR process is carried out. This begins with the ‘explication problem’ 

phase which covers qualitative and quantitative data analysis and creation of the rich picture 

of the current environment. Following this, we defined the requirements of the artefact through 

various methods, such as creating a value & strategic opportunity framework, personas, 

product vision board and more. Next, we carry out different activities to design and develop 

the artefact. It is important to note that this study is iterative as the team keeps returning to 

users to test their ideas and confirm assumptions. We conduct a brainstorming session and 

create paper prototypes. Then, a digital prototype is designed based on the feedback from the 

focus group sessions. Finally, the digital prototype was user tested and a second iteration of 

the digital prototype was created. The overview of the DSR phases can be seen in Figure 6.  

 

 

Figure 6: DSR process and methods used in this study 
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4. Explicate Problem 

Current ecosystem  

The various stakeholders in this research are the students, teachers and the employees of the 

CBS administration who work with parts of the elective process, including students’ 

withdrawing from an elective. Presently, students log into the my.cbs.dk for information on 

the elective process, as well as finding electives based on their eligibility. Here eligibility could 

be based on level of their degree (Bachelors or Masters) and on their specific study line. Once 

the students click on courses, they are redirected to the course description which is managed 

in the Course Catalogue, as previously explained.  After selecting which elective, they want, 

they must log into another system known as the ‘Online Student Service’ where they apply for 

electives before the deadline. After the deadline ends, students will get a confirmation of their 

registration in the ‘Online student service’ and the course will be added to their profile on the 

Learning Management System, Canvas. The rest of the term, students use Canvas to get 

further information from the lecturers as well as classmates. This is the current ecosystem 

that surrounds students finding and choosing electives at CBS.  

4.1 Analysis of Interviews 

In this section, the reader will be presented with the analysis of the data from the semi-

structured interviews with students, teachers and administrative employees. The gathered 

transcript files from all the interviews conducted is available in Appendix 2.   

4.1.1 Student Interviews 

To gain a deeper understanding of the current experience of the students, the team carried out 

10 interviews with students from different study lines. As the root cause of writing this thesis 

was our personal experience and observations during our study time, we considered it 

essential to confirm that what we assume to be an issue at CBS matches with other students’ 
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experiences. It was important to hear more perspectives on this matter to find patterns and 

draw conclusions.  

After the team conducted the interviews and coded them, six themes were found to be 

common in all interviews. In this section, the different themes will be put forth along with 

quotes from the interviews to highlight the diverse points of view on the topic. The full 

selection of the codes associated with the six themes can be seen in Appendix 5 and the 

summary is illustrated in Table 1. 

 

 

Table 1: Summary code selection of student interviews 
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S1. Process of choosing electives 

In order to understand how students perceive the process of applying to elective courses, we 

have asked them to walk us through the steps they perform, from the moment they know is 

time to choose the courses to the moment they apply for the elective.  

 

In almost all of the 10 interviews we identified three main steps of the process, which are 

nicely explained by a student as well:  

 

“First, I start by looking at the list at CBS on what electives will be in the upcoming 

semester. And then I see if I find it interesting, initially, and then I make a list of the ones 

that are interesting to me. And then I go on Facebook to see if there’s any experience 

from other people who have done the course before me” (Noah, Personal Interview, 

2020). 

 

These steps can be summarized as: 

1. Find list of electives: Google or MyCbs.dk 

2. Copy codes or access hyperlinks and read course description  

3. Reflect on choices, research more, ask friends on Facebook and then finally apply 

 

The first step of finding the available list of electives is done differently by students. Some find 

the list of electives for their study program on mycbs.dk, access the course description from 

the hyperlinks and make a selection from there: “I normally go on that catalog. And then I 

scroll through that and open each one that mildly sounds interesting in a new tab.” (Jennifer, 

2020). Others start with a search on google as exemplified by one of the students interviewed: 

“So I would google ‘electives at CBS’. And then I’d find the current year, because it’s usually 

faster than finding it through the CBS site” (Erik, 2020). By looking at the identified processes 

it was clear to us that students have many different ways of finding electives, which might be 

caused by having a complicated process or poor instructions on how to find and apply to 
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electives, confirmed as well by interviewee Elizabeth:  “So it’s a bit elaborate, if you don’t know 

or you haven’t been introduced to the whole process” (Elizabeth, 2020). 

 

In the second part of the process, we identified that almost all students have certain criteria 

in mind prior to choosing electives. Therefore, after finding the extensive list courses, they will 

shorten their choices by checking their preferences in matters such as course type, length of 

the course or exam type:  

 

“And then I clicked in and read about the different courses. And for me, it was a lot 

about which type of exam it was, because I didn’t want to have any (oral exams), I only 

wanted written exams. (…) So that was what I prioritized when looking at it. Also, if it 

was a quarter or semester course, I looked at that as well” (Ameena, 2020).  

 

This proves that an issue in the process is the fact that students cannot filter on the courses 

or categorize them, in order to have a more efficient process in the researching phase and go 

through less courses’ description when researching.  

 

With the wide variety of the electives, most of the students also apply various extra research 

methods. For example, one student admitted to researching all of the professors on Google or 

LinkedIn in order to see their profile and get a feeling of how they are as a person:  

 

“I always Google the professors, and then I go to their CBS profile, maybe check out 

their LinkedIn.(...) Yeah, so I mean, you find like a YouTube clip about them talking or 

something, you get a bit of a feel for what you’re gonna be in for” (Kelly, 2020).   

 

Others reach out to friends and/or classmates on social media platforms to hear other 

students’ opinions of a specific course and any specifications that are not mentioned in the 

course description:  
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“Sometimes people post on a Facebook group called Copenhagen Business School 

Connect. They always ask other students about their experiences with some courses 

and sometimes the courses I want to choose are addressed over there. So I kind of take 

into consideration their feedback as well” (Anne, 2020).  

 

Most of the students mentioned that the feedback is of great help in getting additional insight 

from a student’s perspective. They did note that they also like to take these insights with a 

pinch of salt, as it is subjective and varies from person to person and their study line.  

 

Through the interviews with students, the team grasped the general idea that the process of 

finding the electives and choosing them is a laborious task, confirmed by one student, who 

said, 

 

“I think I spent a couple of weeks on it. Where (...)it wasn’t like intensive, but I was just 

kind of going back to look at it. And then I have like a list of 10 electives that I would 

want to take. And then I kind of like narrowed it down after a while. And then I ended up 

only having the four that I even would take into consideration. I feel like I was pretty 

critical about it” (Ameena, 2020).  

 

From the interviews, we conclude that students spend somewhere between two days to a few 

weeks in this process, as they see the importance of choosing electives that will both match 

their career goals and personal interests. Some students felt discouraged by course 

descriptions and considered this process more like a lottery:   

 

“It was pretty fast, you know, because I just figured that I won’t really figure out too 

much myself. So as I said, it was a lottery. So I was just hoping that what I choose is 

good. And it was a fast process. However, it could be done thoroughly by me. I would 

need more tools for that” (Derek, 2020).  
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This final quote proves the impact course description can have on a study experience, how it 

can affect a student and the need for better tools that facilitate the process.  

 

S2. Opinion on course description 

As previously established, the course description has a great impact in the process of 

choosing electives, as it is the only formal information available for the students prior to 

applying to the electives. Therefore, we asked the interviewees their opinion of it and many 

complaints were revealed. The general feeling is that it is a cumulation of keywords that might 

help you understand what the course is about but most of the times, this description does not 

match with the experience the students have during the semester:  

 

“I do read the description of the course many times like when I try to make a decision, 

it is sufficient to give an overview about the course, like how is the exam, the 

assignment, but it doesn’t tell us the real experience at the student level, who took the 

course, and how the teacher delivered the course. And the content might be very 

interesting, but in actual, in reality, it’s not really... So it’s better to get the opinion from 

other students than just looking at the description” (Magda, 2020). 

 

It was also mentioned that there are big variations in quality from  one course to another, but 

it is always hard to read as it includes dry information:  

 

“And, and I also feel like, maybe there is enough information, but I feel like the page 

where the information is on, it’s such a shitshow that it’s not even fun to read. So I 

mean, it’s not, it’s not hard to lay it out in a way that it’s a little bit more fun” (Jennifer, 

2020). 

 

When asked if the course description is enough for them to make a choice, students said that 

it is not comprehensive enough for that and would even rate it a score of three or four out of 

10:  
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“The descriptions, even though they did say something, they weren’t really 

representative later when I went to the lectures and exercises, so yeah, it was just 

confusing, and it was not really representative of the descriptions, and there was too 

little information and so on” (Derek, 2020). 

 

A conclusion that can be drawn is the need for additional information as almost all of the 

students mentioned that they research beyond the description to find out more about the 

course or lecturer. They wish that they would have more information to help them make 

informed decisions. When asked what kind of information they wished to have had access to 

one student mentioned:  

 

“Um, I think, like, feedback from people who have previously done the course, some kind 

of introduction to the person that’s teaching the course. Introduction to the materials. 

So you have like, a better understanding of like, this is okay, this looks interesting, 

actually. Or this is not interesting. I don’t want to read about it” (Elizabeth, 2020). 

 

S3. Students dropping courses 

As the project is intended to help students have a better experience with electives and as a 

result reduce student churn and the administrative hassle, the team has asked the 

interviewees about their wishes to drop courses, their reasons and if they went through the 

process and that experience. A majority of the interviewees said that they definitely wished to 

drop an elective, while some even wrote emails to administration to ask for additional 

information. A section of students gave up due to the complications that arise when dropping 

a course and others reached the desired outcome of withdrawing from an elective.  

 

The main root cause of wishing to drop an elective is the quality and inaccuracy of the course 

description: “The course description for the course that I ended up taking was not exactly 

accurate. And the teacher kind of even admitted it during the course” (Kelly, 2020). Other 

students have been through similar situations and managed to drop the course: “I dropped 
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out because some of the expectations were sort of different, like what was in the description 

and what was actually applied is a bit different” (Sia, 2020).  

 

Even though it may seem that taking an elective that has an inaccurate course description is 

not a pressing issue, and it is something that can be easily changed by just choosing another 

elective instead, in reality it is a serious issue. Firstly, students might not be able to drop the 

course anymore as the deadline is the first week of the semester before Wednesday. Secondly, 

even if they manage to get an exemption and drop that class, students will not have many 

courses to choose from anymore, as most classes might have reached their maximum 

capacity. Finally, the process of getting an exemption requires many emails to be sent, forms 

to be filled, which means that students might give up on the way and just keep that course for 

the semester. In that case, students feel frustration and are unhappy. They engage minimally 

as they find the course dissatisfactory.  Some quotes from the interviews show one of the 

reasons a student did not move on with the process of dropping a course:  

 

“I had one course that I found out pretty quickly it wasn’t something I was interested 

in. But like it, the whole process of me having to drop out with delays, like me finishing 

my degree, so it ended up like just being one of those where you just grind your teeth, 

and you just do it rather than drop out” (Elizabeth, 2020).  

 

Another quote exhibits the feeling of taking a course that the student wished to drop but could 

not:   

“I just thought it was kind of unfortunate because I felt like it was kind of a waste of my 

time. And it’s very like, little that I learned from it. So, it’s just kind of seven and a half 

ECTS points that don’t really matter to me” (Ameena, 2020). 

 

Subsequent to the interviews, it became clear to us that taking an elective that does not fulfill 

students’ expectations can have a big impact in one’s study experience and attitude towards 

studying. Moreover, course descriptions are the main instrument that will guide a student in 
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choosing an elective, even though lecturers might have a different view towards it, which will 

be explained in the following section, together with other themes from the teachers’ 

interviews.  

 

S4. Opinion on student evaluation 

The team had asked the students of their opinion on the evaluations they have to fill out at the 

end of a course. Depending on study lines and courses, the rates of completion of course 

evaluation vary as one lecturer shared that the completion rate was 20% for one of the courses 

and 45% for the other (May, 2020). If the course does not have the majority of students 

submitting the evaluation surveys, then it is very hard for the lecturer and course coordinator 

to draw conclusions of what needs to be changed. Due to this, when the idea of designing a 

digital platform arose, we thought of solving this problem of low evaluation completion as 

well. Previously, students did not know how and if their evaluations were being used in 

actuality. In order to tackle this, we went on discovering students’ opinion on evaluations and 

the reason they might skip it at the end of a course.  

 

Most of the students have said they fill the course evaluation when their experience was at 

one of the extremes. On one hand, they might want to thank the teacher for a great course 

while on the other, they want to share their feedback, hoping that something will change for 

the next semester.  These potential improvements based on their feedback will not even 

matter to them anymore, therefore many give up on doing it as expressed by: 

 

“So, I feel like the problem with the course evaluations is that, first of all, people don’t 

really get anything out of it like, because it would only be changing things for the next 

year and not for themselves. Which is kind of a problem in itself” (Ameena, 2020). 

 

When asked about their opinion of student evaluations, our interviewees mostly said that they 

do not find them useful and think that the problem is lack of transparency:  “It’s useful for CBS, 

I think, but for the students, (...) because it’s not public, anywhere in our platform” (Magda, 
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2020). Then she went on to suggest that CBS “(...) can summarize the feedback and make 

some kind of public document for students” (Magda, 2020). 

 

One of the interviewees mentioned what an incentive of filling out the evaluations could be:  

 

“knowing like which mechanisms you’re actually pushing, you know, because I have no 

idea what it’s used for. I mean, they could be put in a pile somewhere and I wouldn’t be 

wiser, you know? Um, but I’ve never seen (...) what it’s used for” (Erik, 2020).  

 

Some of the students mentioned also the fact that they would be more inclined to submit a 

course evaluation if that will help other students to have access to their review and 

subsequently, they having access to other students’ reviews:  

 

“Yeah, because then I know like if I’ve had a bad experience and I know that I warn 

somebody, yeah. Or if I had a good experience, (...) to kind of get started the word of 

mouth about the course itself. So, it can make or break what someone chooses if they 

read about it” (Elizabeth, 2020) 

 

S5. Design Flaws 

Another theme that the research team discovered is Design flaws. In this theme, we coded 

those quotes that show current design flaws and where the system is lacking. Firstly, the 

whole process as described by students is a very time-consuming activity and many 

complaints were expressed about the system being analogue. There is a need to search the 

key terms on Google, as it is easier than searching for the information on my.cbs.dk platform:  

 

“Um, so I would Google electives at CBS. Okay. And then I’d find the current year, 

because it’s usually faster than finding it through the CBS site. And then I would write 

down the numbers of the electives that I’d want to choose. And then I looked at all the 

descriptions. And then I select” (Erik, 2020).  
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Another way to find course descriptions is to go to Online Student service, where the student 

will be met with the course list. As there are no hyperlinks, there is a need to write down the 

course codes, and then copy it into the search bar of course catalogue site. This requires a lot 

of extra work and hassle. Another issue is that once all the tabs of the courses are opened in 

one browser the students then have to keep all the tabs open for the period of time they are 

researching which electives to choose, as the courses cannot be saved as favorites and the 

students need to easily compare them and often come back to them after more thinking 

process and researching:  

 

“So maybe it would be just enough to be able to, you know, press a link from there like 

when you look at the course, maybe there will be a link that you could directly see the 

course description for this particular elective instead of having to go to a different site 

and write the copy the code from somewhere and put it there and then look for it. You 

can make it easy for me because I could just you know, close all the tabs for different 

courses. Instead of being like, I don’t want to close like, I don’t want to shut down my 

laptop because I have all these windows open.” (Kelly, 2020). 

 

Lastly, from a user experience perspective the interviewees mentioned how important it is to 

preview courses more effectively, from the beginning in order to allow faster selection: 

 

“I think there’s a lot of back and forth. Because as I said, we can’t click on the course 

from the electives list. So that we can see everything about it. Maybe they should add 

a bit more information right from the beginning about the courses, maybe the type of 

the format of the exam, or, I don’t know I also think there should be a screening based 

on the theoretical/ practical aspect of the course” (Anne, 2020). 
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S6. Suggested features 

During the interviews, some of the students came up on their own with ideas on what they 

desired in the process of researching, selecting and applying for electives. The suggested 

features have been coded into one group which will be used later in the brainstorming of 

requirements phase. This category can be split again in three parts, as we identified that the 

students wished for: 

 

1. a unified platform for all electives and information needed 

2. information organized better and in a nicer layout  

3. access to extra information that they think is of great help, such as videos, previous 

years exams and class PowerPoints.  

 

The wish for a unified platform is expressed and further explained also in the following quote:  

 

“So if there was like an unified platform, where it was, you know, condensed into maybe 

not a separate webpage, but just a section on my CBS that was just for that. So you 

don’t need to go around into four different systems (...). Just trying to put everything 

into one system. And then, you know, making it a more seamless process” (Erik, 2020). 

 

This example of the student shows that the whole process is found to be time consuming, and 

at times confusing, unorganized, with room for improvement. Another issue that is mentioned 

is that students will often get outdated versions of the course when they search for a course, 

as the course description gets a separate page every time it gets updated. This issue was also 

expressed by one of the professors (Peter, 2020). 

 

The second issue of the monotonous course description pages that make it hard to go 

through, multiple course descriptions is explained:   
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“And I also feel like, maybe there is enough information, but I feel like the page where 

the information is on, it’s such a shitshow that you don’t really, it’s not even fun to read. 

So, I mean, it’s not hard to layout it in a way that it’s a little bit more fun (...) example 

slides or example projects (...) something that you get a bit of, a better overview” 

(Jennifer, 2020).  

 

This quote leads us into the last category of suggested features, which is the need for having 

access to more information than course description. We have already seen that students 

reach out to other students for this, but in many cases, it is hard to talk to someone that has 

done the same course and is open to share their opinion and experience. Therefore, students 

mention how having a short video of the lecturer, an introductory PowerPoint or student’s 

feedback of the course will give a better overview of what the course is about, how is 

structured and make it easier for students to make a choice they will not regret:  

 

“I think those things (features) (..) gives you an overall view of not just the course itself, 

but also the people teaching, what an exam might look like. So, these are the things 

that kind of lack when you have to choose a subject (course)” (Elizabeth, 2020). 

 

The collection of suggested features by students were points that the research team thought 

of as difficulties in the process even prior to the interviews, therefore the solution will take 

these into consideration.  

 

In conclusion, after interviewing the ten students, we were able to gain insights of how 

students feel about researching electives, selecting, and applying to them and the systems in 

place they need to use for those processes. Their views were grouped into themes that were 

used for analyzing and will be further used in designing the solution. 
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4.1.2 Teacher Interviews 

To gain an in-depth understanding of the current experience of lecturers, the team carried out 

10 interviews with lecturers from different departments. Eight subthemes were discovered 

and coded and grouped into four categories. 

 

The sub-themes have been grouped into the four broad themes:  

A. Challenges in providing accurate information to students  

B. Limitations of the current evaluation system 

C. Other Factors to consider when creating a solution 

D. Suggested features & interest in an improved system  

 

The codes are grouped together in this manner to make sense of the data and relate it back to 

considerations the team must pay attention to during the next three steps of the design 

process. In this section, the different topics will be put forth along with quotes from the 

interviews to highlight the diverse points of view on the topic (Table 2). 

 

Table 2: Summary of themes from Teacher interviews 
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A. Challenges in providing accurate information to students 

One of the major difficulties pointed out by the majority of students during the interviews, was 

that the course descriptions provided for the electives were often broad and ambiguous. The 

students felt that the course descriptions did not provide all the information they needed to 

make a decision to choose an elective.  

  

In the interviews with lecturers, the team discovered the reasons for broad course descriptions 

across departments. These reasons were grouped together in the code L.1:  

 

L.1 Reasons for broad course description. 

In relation to this theme, lecturers talk about the course description template, provided by CBS. 

All the lecturers mentioned the time lag between when they must submit the course 

description and when the course is taught. This issue is explained in detail by one of the 

lecturers: 

 

“My main issue is the time discrepancy between where we formalize the course 

description and when the course actually runs, because it’s quite early in the process 

when we actually have to formalize and finalize the course description. So I think one 

of the issues is that you have to be quite specific, early on, while trying to retain some 

freedom as to how you design the course” (Ashton, 2020).  

 

In this way, it is difficult for lecturers to provide specific information about an elective that is 

accurate, as in some cases, they do not have the details when they submit the course 

description.  

  

While a few lecturers found the course description to be adequate, others find it to be limiting. 

“Well, it’s a template. I mean, I think it contains everything there. I mean, obviously, as you’re 

writing about it, it may not contain every information that you need, but I think it’s certainly the 

basic information.” (May, 2020). Another lecturer mentions why course descriptions tend to 



65 
 

be general by saying, “I think it’s a common challenge in that sense that it’s hard to be very 

precise, because you don’t have a lot of space when you’re writing a course description” (Trine, 

2020).  

 

Another useful insight was that most lecturers view the submission of the course description 

as a formality, and the description itself as a contract. 

 

“To be honest with you from my point of view, a course description is more like a 

formality. For an Elective, once you submit it you can update it like every year a little bit. 

You cannot bring immediate changes sometimes due to the bureaucracy in the system” 

(Carmen, 2020).  

 

Some others believe it is a central document as: “they are really sort of the contract between 

students and (...) the university, and the teacher of course” (Peter, 2020).  

  

The main issue identified here is that the lecturers view the course description as an outline 

and broad description of the course, while this document is the main consideration for 

students to make a decision about the elective. There is an incompatibility here, as students 

want as much accurate and detailed information to make a decision, while the lecturers are 

unable to provide it in this manner due to the previously mentioned issue of early submission 

of descriptions for approval.  

  

L.2 Reasons for adjusting course descriptions 

The team further investigated the subject of course description discrepancies and asked 

lecturers in which cases they change the course description for an elective after each iteration 

of said elective.  While some lecturers mentioned that they usually do not adjust course 

descriptions, many of them did say they adjusted course descriptions for the electives every 

year: 
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“So, they would change slightly every year.... Just because, either the casework is 

updated, for instance, for specific elements of the course, we think should be included, 

others should be excluded from the description. So smaller changes happen every year” 

(Ashton, 2020). 

 

In other cases, the alterations were due to a change in lecturer who was teaching the course 

and wanted to make the description more accurate to this iteration. The main reason for 

changing the course description was to shape accurate expectations students have for the 

particular elective, as can be seen in the following quote. In this anecdote, the lecturer joined 

CBS to teach the elective after the course description was submitted previously by a 

colleague.  

 

“It’s all about expectation management, right? Like last semester they (the lecturer who 

taught this elective last year) created this course description and I walked into the 

class, I say ‘all the assignments are group activities’, and there is a huge uproar. 

Students said to me, ‘What do you mean?? It doesn’t say so on the course description.’ 

I explain to them it is on the syllabus section and they respond that that doesn’t count. 

They went on to say that if they knew that, they wouldn’t have enrolled in this class. 

And so, the next semester, I changed the course description” (Tobias, 2020) 

  

Thus, the team learnt that lecturers do change the course descriptions in some cases, if they 

have found that students are vocal about the issues in the course description. Thus, if 

students do not express their concerns about the inaccuracies to the lecturers, they do not 

make any changes as lecturers assume the descriptions were sufficiently detailed. 

  

B.    Limitations of the current evaluation system 

L.3. Concerns regarding course evaluations 

During this discovery phase, another important aspect that the team considered were the 

shortcomings in the current system from a lecturers’ perspective. Though it is important that 
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the solution we find resolves issues of lack of information for students, it is similarly crucial 

to understand how the solution could reduce existing drawbacks for lecturers.  

In the interviews, one of these drawbacks was brought to focus when most lecturers 

mentioned a unanimous concern that the current end of term course evaluations did not 

provide them with sufficient insights. “The problem is the students do not write descriptions 

in the end by saying: ‘I have rated this because... I have rated that because’ (...) it’s a 

generalization of the whole course” (Abdul, 2020). Another lecturer states a comment that 

builds on this idea, “They don’t give their feedback from the teacher’s perspective, they don’t 

give the feedback from the perspective of somebody who needs to improve (the course), of 

course, they give it from their subjective individual perspective” (Bo, 2020) 

As these evaluations are anonymized, the lecturers sometimes feel that students can be 

harsh, as mentioned in the following quote. “Sometimes I can tell you, when teachers receive 

evaluations, it’s like a smack in the face” (Peter, 2020). Another professor mentioned the 

possibility of having a student profile along with the evaluation so as to make sense of the 

expectation and feedback.  

“If we knew what the student’s profile was, what actually went wrong, and why they feel 

something has to be changed, then we could have corrected it, but that’s not how the 

evaluation is done. So, it’s a big dilemma and unless we know the student’s profile and 

expectation in the mapping, what exactly they expected, we cannot do anything” (Abdul, 

2020). 

Apart from the quality of the insights, many of the lecturers felt that the response rate for the 

evaluation is usually low. When asked about the current evaluation, May (2020) stated:  

“It is a somehow useful tool to further develop your course. But usually the participation 

rate is really low and it’s not really representative. And what I also think it’s a little bit 

too general for the purpose of further developing your course” (May, 2020). 
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A reason for this low response rate was put forward by another interviewee, “They don’t fill up 

the feedback as they are already in the process of thinking about their examination, finishing 

up the projects or maybe writing the old exams” (Mathilde, 2020).  

It is important that evaluations be filled out from the lecturer and from a CBS perspective as it 

is one of their KPIs (Carmen, 2020). Additionally, another professor stated, “As teachers, we 

are measured against these learning objectives & learning evaluation. So, for us, it is important 

that we have evaluations that are average to above average.” (Ashton, 2020). Thus, these 

considerations will be taken into account in the designing of a more constructive evaluation 

template in the design phase of this DSR project. 

C.   Other Factors to Consider when creating a solution  

Through the interviews, the team discovered other concerns and considerations professors 

have expressed.  

L.4 Lecturers’ workload and reward  

A common concern was the struggle to manage all their tasks as a lecturer and researcher 

within the teaching budget. When asked about interest in a platform where they could respond 

to evaluations and upload additional course information, most interviewees mentioned that it 

would be feasible only if the university provided pre-fixed hours for this interaction. “And then 

the question is, will I be sort of compensated in terms of teaching hours? I guess we have now 

heard plenty of times that we have these prefixed hours. That is sort of how we’re being 

compensated” (Kaj, 2020). When asked about current pre-fixed hours for checking 

evaluations, one participant said, “At the moment, I don’t think we are assigned any hours for 

reading the evaluation or doing anything with the evaluation” (May, 2020). Thus, if we want 

lecturers to respond and spend more time providing information, it is vital to get the backing 

from the university as well as getting a formal change to allocate time for this extra workload.  
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L.5 Opinion on providing additional content prior to the course 

The team explained to the lecturers that students often felt the course descriptions to be 

insufficient and asked for their opinion on providing additional content regarding a course to 

allow for students to make more informed decisions. Most lecturers agreed that providing a 

short introductory video would be feasible, as one stated: “I think it would be quite nice to have 

a short introductory video to present yourself and the course I think that’d be a nice idea” (May, 

2020). Others mentioned the cons of providing students with more information.  

“I’m not 100% sure if that would be to the advantage of the students, because the 

problem is that if you give out a lot of information, it also requires you to go through 

more information when you decide which course you want to choose” (Kaj, 2020). 

Another concern was that the students would be attracted to a course with a better produced 

introductory video, and in that sense, it would create a marketing competition between 

lecturers. A contrasting argument is that as a result of online teaching pressed upon the 

lecturers by the Coronavirus pandemic in 2020, most of them would have the tools to create 

a short video. “I think now most of the faculties are very much comfortable with recorded 

videos. So, I don’t see any issue that any faculty would face, they can pretty much make an 

introduction easily” (Beccheti, 2020).  

Thus, it is important that the team considers the easiest possible solution for lecturers to be 

able to provide the information students would require without creating inordinate work for 

them.  

L.6 Opinion on responding to evaluations  

As a part of the solution, the team put forth the notion of lecturers being able to respond to 

evaluations by students. There were mixed responses from the interviewees about this 

suggestion. Many agree that they would like to have the option to reply and see it as a benefit 

to open a dialogue. One lecturer praised the system at IT-University of Copenhagen (ITU) and 
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stated: “I thought it promoted a good dialogue, rather than sort of a one-way communication” 

(Peter, 2020).  

Another participant mentioned that though he would appreciate a dialogue with students, he 

is able to do that in a classroom setting and does not require it in the sense of responding to 

end term evaluations. “The only thing I would find useful is to ask follow up questions, and 

also to engage in a conversation with a student, but that’s what we are asked to do in the 

classroom anyway” (Ashton, 2020). Another concern was that these conversations would not 

be very fruitful as they could lead to many exchanges without providing any value (Kaj, 2020). 

The participants who did agree that a potential space for responding to evaluations would be 

beneficial, also mentioned the significance of the evaluation and feedback being constructive. 

“I think that’s a good idea but how honest are the students? And how constructive is the 

feedback?” (Mathilde, 2020). 

Thus, in order to make this potential feature more attractive to the lecturers, the team must 

consider how to create a space where students provide constructive feedback by outlining 

frustrations, which can help teachers with course improvements.  

D. Suggested features & interest in an improved system 

The final category covers whether the lecturers feel the need for an improvement in the current 

system (both course description and evaluation) as well as suggestions provided by the 

lecturers through the interview phase.  

L.7 Interest in an improved system 

One of the participants mentioned that the current system does not support students to digest 

all the information to make decisions on electives: “We need to figure out how to make the 

system really constructive. And then you know if it can help students somehow to digest the 

course” (Peter, 2020). The lecturer goes on to talk about providing information about content 

as well as teacher-student interaction, which would allow students to make informed choices 

about their study.  
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When asked about being a part of a platform where students share feedback with other 

students some lecturers felt that the space may have a different atmosphere if they were 

present:  

“Teachers would also like to have that information, but maybe sometimes we should 

not have it. I’m not sure. Because of course, students can have a different type of 

conversation if they feel that no teacher is in that Facebook group” (Kaj, 2020).  

Another lecturer mentioned the need for this platform to be integrated into the existing 

‘Learning Management System’. “It absolutely needs to be integrated into, for example, 

Canvas. Where you have this the names of the students already, where you get the evaluation 

and where you can then go into a dialogue” (May, 2020).  

Thus, it is clear that though lecturers would be happy to gain the insights from students’ 

feedback, there are many other considerations and potential complications, the team must 

keep in mind in order to ensure the space is constructive and that the students’ feedback is 

not crude. 

L.8 Suggested features for an improved system 

The final code collects all the suggestions made by lecturers during the discovery interview 

phase. Many interviewees mentioned that the current way students find electives – from a list 

of courses in their my.cbs.dk page, can be improved. “I think what would be more useful is 

then, if students are struggling to find the elective they are interested in, to try to categorize 

and search for these courses and topic areas” (Ashton, 2020). Another suggestion with 

respect to making the search better was provided by Bo (2020): “You might want to work with 

key terms” and use “some sort of visualization” (Bo, 2020).  

Another participant mentioned the importance of having the version of the course description 

clearly mentioned so students know they have reached an older version of the course. (Peter, 

2020). Another similar distinction was mentioned in the following quote: “I think in the 
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platform, you need to distinguish clearly between what is our new electives and what are 

repitch offered electives. And then for the repitch ones, you could include opinions from other 

students” (Bo, 2020).  

All these suggestions have been noted, and will be reviewed in the defining requirements 

phase, and then will be prioritized based on feasibility and how accurately it would help fix 

parts of the problem.  

In conclusion, the team was able to gain insights of the problem from the lecturers’ 

perspective and their existing obstacles in providing accurate information regarding electives. 

4.1.3 Admin interview  

As stated earlier, the research team conducted two interviews with employees handling the 

administrative side of the course electives at CBS. We gained insights that illustrate the 

complications and frustrations with the existing elective process.  

 

One of the discoveries was that students did not have an overview of type of courses 

(semester or quarter courses), as expressed: 

 

“We don’t have something (..) where you can see all the courses that are available and 

whether or not they are quarter exams and so on. (..) It would be nicer to have a system 

where the information is more available with exams and so on, so we don’t end up in 

this situation” (Pia, 2020).   

 

In similar fashion, it is clear that from this perspective the current course catalogue system 

can be deemed problematic, as it has been stated in the interviews from the student 

perspective as well. When asked about creating a new platform that might facilitate a more 

transparent system where students, teachers and administration will come together, Gertrud 

(2020) presented her thoughts about it by stating that:  
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“It would be good if the evaluation is more available to students. Right now, it’s more a 

tool that the study board is using to improve the courses. As a student, I don’t think you 

really get to see the results at all. So, I definitely think that would be good” (Gertrud, 

2020).   

 

Digging deeper in this interview, we were able to gain further insight relating to student churn 

as the following was stated:  

“I think it’s to do with the expectations for the electives. (...) I think sometimes it’s to do 

with the Course schedules. So, they can actually not participate within the electives 

they’ve chosen because they are scheduled at the same time. So they need to reselect. 

And yeah, and I also think just change of plans, sometimes that you find out that you 

want to do something else” (Gertrud, 2020).  

Similarly, Pia (2020) expressed that: “(...) it is usually because it doesn’t match their 

expectation, or they want a different profile, I guess.” (Pia, 2020). Even though the research 

team was only able to conduct two interviews with the administrative side of CBS, we 

managed to scratch the surface of parts of the ecosystem in which the problem exists. Though 

these considerations will be reviewed in the design stage, we decided to focus on insights 

from students and teachers and not from administration, as we did not discover any pressing 

issues pertaining to student churn from their perspective.  

4.2 Questionnaire – Analysis of Results 

In the ‘explicate problem’ phase, the team carried out semi-structured interviews to improve 

their understanding on the problem and gain richer insights. Furthermore, the team created a 

questionnaire to collect quantitative data on how students at CBS feel about selecting 

electives in the current system. 
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The questions have been grouped into five categories: 

1.     Experience with dropping electives 

2.     View on course description 

3.     Opinion about current system/way of choosing electives 

4.     Using social media for peer feedback 

5.     Opinion on filling evaluations and offering feedback 

 

In this section, the different categories will be introduced together with our initial 

assumptions. Following which, broad insights gained from interviews will be mentioned and 

summarized along with the quantitative data from the 115 responses collected. The 

responses from the questionnaires can be seen in Appendix 6.  

  

1. Experience with dropping electives 

In the start of this project, the team assumed that the average student at CBS had some 

unsatisfactory experiences regarding selecting electives which did not turn out as they 

expected. Many students complained about not being able to drop electives and other 

discrepancies between course descriptions and how the electives were being taught. Through 

the interview phase, the team discovered that most students did have a few electives they 

wished they did not select. The reasons for dissatisfaction were varied – some students felt 

a course was described as being practical but ended up being theoretical, while others were 

surprised by tasks that were barely mentioned in the description to be a majority of the course 

load. It was interesting to note that there were a few students in the interviews who were 

overall satisfied with their electives, and this led the team to note that some students were not 

utterly frustrated with this system.  

 

From the questionnaire, the first two questions examined students’ experience with dropping 

electives. The first question asked the students if they had ever ‘dropped an elective’, which 

allowed for a binary response, yes or no. By this, the team meant to ask whether the students 

had initially selected an elective but then dropped the elective once they attended the class 
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and were dissatisfied, irrespective of the reasons. 32% of the respondents replied that YES, 

they did drop an elective during their study. Out of the 115, 79 of the respondents selected NO, 

they did not drop an elective. The initial assumption made by the team, which was backed by 

data from the interviews was confirmed again by the high proportion (approximately one-

third) of students who had dropped an elective.  

 

In the next question, the students were asked whether they ever wished to drop an elective. 

This question too allowed respondents to choose between ‘yes’ & ‘no’. This question looks 

into what the students would have liked to do and in this way, in order to understand the 

students’ thoughts. To this question, 52% of the respondents said YES, they would have liked 

to drop an elective. This supports the argument that many students are dissatisfied with some 

electives, and experience regret with regards to continuing to take the elective, after the 

deadline to drop an elective ends. 

 

2. View on course description  

The course description is the only official document CBS provides that has information about 

a course (both mandatory and elective courses). Through the interviews, the students 

mentioned that descriptions were insufficient to make informed decisions. The third question 

in the questionnaire was in the form of a Likert scale, where students were asked to share how 

often they felt course descriptions provided all the information they required. Only a meagre 

2.6% of the respondents felt that the course description possessed all the information they 

required, while 29% of the respondents felt they provided the information needed ‘most of the 

time’. The limitation of the course description can be seen as 69% of the respondents felt the 

course description was unable to provide the information required even half of the time or less 

(35% responded ‘about half the time’, 25% responded ‘sometimes’ and 9% responded ‘never’). 

This leads the team to believe that though some students are satisfied with this system, many 

others are not and there is indeed room for improvement, which would enable students to 

make more informed decisions about electives.  
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The fourth question is about students’ experience with courses and how much they match the 

description with a course. During the interviews, many students reported that courses were 

often misrepresented in the description. Others mentioned that they were too vague, and 

teachers too spoke about why course descriptions were more like a contract, rather than a 

definite description of what the course would encompass. In the fourth question, the 

respondents were able to select any number between 0 and 100, to signify how much of the 

time (in %) did the course description match their experience. The average response was 59%, 

which shows that the description only matched students’ experience a little more than half of 

the time. By putting the two questions together, the data shows that students feel that course 

descriptions do not provide all the information in most cases. To elaborate, the experience 

students have in the class does not match with the expectations after reading the description, 

in at least two of the four elective courses they choose during a semester.  

 

3. Opinion about current system/way of choosing electives 

In this category, two questions about the students’ opinion on the current system were 

grouped together. One of the questions asked the students’ if the current system (course 

descriptions, both the ‘my.cbs.dk’ website and the online student service platforms) provide 

enough information for students to select electives. This question too allowed for a binary 

response, yes or no. The resounding fact that the current system was insufficient can be seen 

from the fact that 68% of the respondents answered ‘No, the system does not provide 

sufficient information’. This response shows the need for intervention and scope for 

improvement in this particular process at CBS. The insights from interviews also reflected the 

same as students spoke about reaching out to their network to get information of first-hand 

experience from other students, as they felt the course description lacked details, they needed 

to make an informed decision. This will be further discussed in the subsequent category.  

 

The sixth question in the questionnaire collected information on whether students felt it was 

easy to find information in the current system, which too was binary, yes or no question. This 

was almost equally divided with 51% of the students selecting that it was not easy to find 
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information within the current system. Many students in the interviews mentioned how finding 

a particular elective in the system would have certain challenges such as finding an elective 

with a nearly similar name or finding an older version of the course description in the system, 

both of which leave students feeling confused.  

 

Though 49% of students felt it was easy to find information, that does not mean there is no 

scope for improvement. It must be kept in mind that though the existing information is easy 

to find for some, it is still not sufficient information for most to make an informed decision. 

 

Thus, even though a little less than half of respondents find it easy to find information in the 

system, almost 70% of the respondents feel that that information is insufficient to make 

decisions about which electives to choose as a part of their study.  

 

4. Using Social media for Peer Feedback 

Prior to the project, we noticed that there are many students asking others on Facebook of 

their opinions on a course or additional information, during all the application timeframes. The 

need to confirm our assumptions were examined through the two questions grouped in this 

fourth category.  

 

The first question of the category asked the students’ if they use social media platforms such 

as Facebook to search for information about courses when researching prior to choosing and 

applying to electives. This question too allowed for a binary response, yes or no. The survey 

results show a split of 50-50%, meaning that 1 in 2 students is reaching out to a social media 

platform to search for information about electives. The ratio is high, and we knew from past 

personal experience and from our student interviews that many of the students use social 

media as a way of researching electives.   

 

The following question gauges how many of these students actively ask a question on 

Facebook groups versus how many only read what others commented. The question asks the 
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students if they ever posted on social media an inquiry looking for additional information 

about electives prior to applying. The results show that 31.5% have gone on Facebook and 

publicly asked for additional information, while the rest of the 68.5% has used the information 

already available. The majority of students might have found their wished courses already 

discussed in the Facebook groups, were shy to ask or might have approached students that 

took the course personally, avoiding posting a question that anyone can see. Even if the 

percentage of people not asking questions about a course on Facebook is high, it does not 

minimize the fact that 50% of the respondents use social media as an additional source of 

information about an elective and that 31.5% even post and publicly ask about it. Hence the 

need for a platform that centralizes this type of information and provides reviews specific to 

a course under each course page.  

 

5. Opinion on filling evaluations and offering feedback 

The last category of the survey has dealt with two questions in regard to the course evaluation 

form that all students receive at the end of a course, where they can rate the content of the 

class, the teacher and its performance and overall experience. Prior to the research the team 

had the assumption that not many students actually fill all the course evaluations. Through 

the interviews the team has discovered some of the reasons why students do not fill out the 

forms and also received a great deal of testimonies from lecturers that complain about the 

low response rates and how it impediments the further development of a course.  

 

Accordingly, our ninth question was about the frequency of students filling course evaluation 

forms. This question had a five-response scale, ranging through ‘Never-Sometimes-About 

half the time-Most of the time-Always’. The majority of the students perceive themselves as 

pupils that most of the time or always fill the course evaluation forms, with a total of 56.5%. 

The result might be a personal exaggeration, or a reality that we did not discover during the 

interviews. Even though the rate of respondents that complete the form is high, on the other 

side there are 31% of the students that ‘Never’ or ‘only Sometimes’ fill the course evaluation 

and 12.4% that fill it About half the time’. Through this question we discovered that there is 
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space for improvement when dealing with evaluation response rates, and that a third of the 

students could be convinced to fill the form by creating an incentive.  

 

The last question of the survey addressed the openness of students regarding sharing their 

feedback of an elective to other students, teachers and university admin. This question too 

allowed for a binary response, yes or no. By asking this question the team has checked if such 

a system that we are proposing and designing would have a user base that is actually open to 

write a comment about an elective or even answer some fixed questions that would then be 

available on the platform for everyone to see. The results show that 69% of the respondents 

are open to share their feedback, while 31% would rather not. Considering that from the 

previous section we discovered that only 31.5% of the students actually ask a question 

publicly on Facebook, there is a spike, as 69% would be open to do this on a platform specially 

designed for students at CBS. These numbers in the final category are very encouraging, as 

through this design process the team wishes to create a platform that suits students’ needs 

and makes their student life easier just by optimizing one process and it shows us that 

students are also eager to be involved. 

 

In summarization, it is evidently proved that the overall opinion based on the above data that 

the current system of electing electives does not fulfil the needs of the students. Even though 

one of the variables showed a certain level of satisfaction there is certainly room for 

improvement as evidently proven in the other variables.  
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4.3 Rich Picture 

As a part of the problem definition phase, the team carried out interviews and sent out 

questionnaires to gain clarity on the current experience of the various stakeholders who are 

closely impacted by the system of electives at CBS. In addition to this, the team decided to 

create a rich picture in order to illustrate the main elements of the situation that were 

observed. According to Monk & Howard (1998, p.22), “the rich picture depicts the primary 

stakeholders, their interrelationships, and their concerns.” It is intended to be a broad, high-

grained view of the problem situation. 

 

This method has been used in several projects that necessitate defining requirements of the 

users. Rich pictures are generally constructed by interviewing people (Monk & Howard, 1998), 

which is precisely what we have done in this project. The three important components that 

must be included in a rich picture are structure, process, and concerns. In addition to this, it is 

crucial to use pictorial devices that suit the purpose as well as using languages the 

stakeholders would use, in order to empathize with them.  

 

By creating a rich picture, the team makes explicit the relationships between stakeholders and 

it also helps to ensure alignment in the understanding of the problem among the members of 

the research team. The rich picture created is used in the subsequent ideate phase, as the 

team will keep coming back to it to check if the various concerns are being addressed by the 

solution.  

 

The three stakeholder groups in this project are students, teachers and administrative 

employees, and the ecosystem they interact within is the university (Copenhagen Business 

School). The main concerns of the students, teachers and administrative employees are 

reflected as well as their relationship (See Figure 7). 
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Figure 7: Rich picture illustration 

4.4 Summary of Problem Definition Phase 

The research team carried out 22 interviews and collected 115 responses to the questionnaire 

for the purpose of defining the problem that was introduced in the starting point of this study. 

Through the student interviews, the current picture of how students interact with the website 

that provides the list of electives was formed. It was clear that the majority of students who 

were interviewed were either confused or largely unhappy with the process. They found the 

process to be outdated and did not find the experience to be satisfactory, which was further 

backed up by the responses from the questionnaire. Students as a whole consider dropping 

courses and find it hard to find the information about electives in the current system. As a 

group, students felt that course evaluations did not add any value to their experience and thus, 

the majority did not fill end of term course evaluations on every occasion. Thus, the issues 
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assumed by the team in the beginning of the project were confirmed by both student 

interviews as well as the responses from the 115 CBS students.  

The other important group that has an impact on the previously defined problem is the 

teachers. Through the interviews with the 10 teachers, the team was able to understand their 

context, thoughts and restrictions in the current ecosystem. The students found information 

in the course description to be vague and misleading. The teachers agreed that this was the 

case for some courses, as they viewed the course description more as a contract that does 

not necessarily contain all the details. A reason for this was the teachers would have to submit 

the course description to be approved by the study board anytime between six to twelve 

months before a course is scheduled to begin.  

From the teachers’ perspective, they find it a challenge to understand how the students 

perceived their class as the completion rate for the evaluations is low. Due to this, they are 

unable to gain sufficient insights that they can use to improve the course.   

One of the teachers’ major concerns with a potential platform where they could provide 

additional information and view feedback of students is the shortage of time in their 

schedules. Most teachers who were interviewed mentioned how there have prefixed hours for 

specific activities and that most of the time, they would go over and above those hours and 

not be monetarily compensated for their work. Additionally, they expressed their frustration 

on spending more time with teaching as it would result in a reduced time for their research. 

These considerations will be taken seriously by the team, so as to ensure the solution that is 

put forward does not require inordinate time from the teachers.  

The third group that was considered in this process is the administrative side who manage 

the electives process. The two interviews with members of the administration provided 

insights on the struggles the admin faced with the various IT systems at CBS. As the team 

was able to interview only two members of the administration and the information across both 

were similar, it was decided that our solution will include minimal active participation from the 
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administration. Most of the concerns put forth by the administration can be fixed by students 

having the application process clearly outlined along with answers to ‘Frequently Asked 

Questions’. This will reduce the work for the administration as they would not have to 

repeatedly respond to similar student concerns. These issues will be solved as these features 

will be included in the solution. This was also decided based on the insights that they are 

currently finding it hard to manage and use the various IT systems, and thus it does not make 

sense to give them additional actions in a new application that would not reap proportional 

benefits for them.  

Thus, the data collected through semi-structured interviews paired with the insights from the 

questionnaires confirmed the assumptions in the defined problem, as well as provided 

invaluable insights on the different perspectives of the three groups. Furthermore, the team 

observed several important considerations to keep in mind while designing the solution.  

5. Define Requirements  

In the following section, the various insights received through explicating the problem, will be 

used in with various design science activities such as personas, product vision board and 

more. This is done to ensure the focus of the solution stays on what the end user will require.  

5.1 Value & Strategic Opportunity Framework 

In the previous section, the team carried out various activities in order to gain a deeper 

understanding on the current scenario for the stakeholders. In this section, the requirements 

for the specific solution will be clearly defined.  

 

Though there were several problems that appeared through the interviews and questionnaires, 

the team decided it was vital to consider the importance of each problem and compare the 

importance to the feasibility of fixing said problem within the scope of this project. The broad 

problems were stated and plotted on a graph in order to focus only on the problems that were 
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both of high importance and high feasibility (Natoli, 2020). This helped the team to decide on 

what is worth focusing their resources on in this study. The other problems that are of lower 

importance or feasibility should be considered in later stages of the projects or in some cases, 

should not be included as they require a separate solution of their own.  

 

By using this framework (Figure 8), the priorities were set by assigning a value from 1-5 to 

each problem discovered and based on the insights from Section 4 (see Appendix 7), and as 

a result the focus was set on the four problems:  

- Students experience difficulty in finding courses (A) 

- Students experience difficulty in finding student reviews of courses (B) 

- Students are frustrated that courses do not match the description (E) 

- Teachers do not have sufficient insights due to low course evaluation responses (D) 

 

 

Figure 8: Value and Strategic Opportunity Framework 

5.2 Personas  

A persona is a precise description of a user’s characteristics and what they want to 

accomplish (Cooper, 1999). In this DSR study, the team decided to make four different 

personas so as to create a realistic representation of the key audience for whom the solution 

is being designed. “Some practitioners create personas based on a mash-up of users. They 
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extract characteristics from different people and aggregate them into one persona” (Chang, 

Lim & Stolterman, 200, p.44). After learning more about the different stakeholders in the first 

stage, the team created personas as a mash-up of users who were interviewed. In addition to 

the data from user studies, the team also used certain assumptions based on their experience 

as students as well as considered other possibilities. 

 

We determined the need for creating four personas, two of which are based on student roles 

and the other two on teacher roles, which can be seen in Appendix 8. Additionally, we 

considered the need for an ‘admin’ persona but decided against it, as it was decided that this 

stakeholder group would not be the focus during the design phase. The administration will be 

indirectly impacted by the platform, and as the solution is still in the nascent stage it was 

decided that the focus should remain on the two segments – teachers and students. The 

example of the student persona can be seen in figure 9 below:  

 

 

Figure 9: Student persona – Valentina Gomez 

 



86 
 

5.3 Product Vision Board  

The team decided to create a product vision board to describe the purpose of the project and 

explain what the solution aims to achieve for the various stakeholders. “A product vision gives 

us the direction and focus we need to deliver something, anything, that will ultimately solve 

the problems of a customer segment and deliver value to both your business and to your 

customer.” (Spagnuolo, 2014). This template is useful to get a visual representation of the 

overarching vision that the project wishes to achieve, which is “All students will be able to 

make informed decisions based on a system that provides a holistic overview of electives and 

their elements”. The target groups were set as students and teachers, and as mentioned 

previously in the ‘Personas’ section, the administration was considered but not included in the 

target group. The needs for each group was fleshed out and the initial broad product idea was 

put forth. Finally, the team considered the business goals of the project and included the CBS’s 

perspective as it is the ecosystem within which this problem exists. The product vision board 

can be seen in Appendix 9. 

5.4 User stories  

The research team decided to create user stories as a part of the defining requirements 

phase. “A user story is a well-formed, short and simple description of a software requirement 

from the perspective of an end-user, written in an informal and natural language” (Airfocus, 

n.d). In this study, the description would be applied but with a broader solution mindset, rather 

than software requirement specifically. “User stories are often expressed in a simple sentence, 

structured as follows: “As a [persona], I [want to], [so that].” (Atlassian, n.d).  

  

The personas previously created were used to answer the first part of the ‘user story’. The 

wants of the user were written based on the data collected from interviews and questionnaire 

responses, as well as the expected results for satisfying aforementioned wants. While creating 

these user stories, the team ensured the focus was kept on the user, and the user stories were 

created after active discussion and collaboration with all members of the design team. We did 
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discuss the potential drawbacks of using user stories such as the requirements being 

incomplete and vague, and the lack of focus on non-functional requirements, and will consider 

these aspects in a later stage where the requirements are defined in greater detail. 

 

Figure 10: User Stories 

5.5 Storyboarding 

As a part of the ‘Design and Develop’ phase, the team has decided to create storyboards that 

will represent various cases when students and professors will make use of the platform. 

Storyboarding is considered one of the lowest fidelity ways of prototyping (Lim et al. 2008 in 

Camburn et al., 2017). By having these storyboards together with the personas, the team can 

always relate to them when evaluating design, testing new ideas and lay the focus on the core 

concepts rather than details during testing (Wong, 1992 in Camburn et al., 2017). The 

storyboards are limited to the teams’ knowledge of the domain and knowledge formed through 

data collection techniques. 

The result of the method is four different storyboards, two focusing on students and two on 

teachers, as can be seen in Appendix 10.  
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Figure 11: Storyboard 1 that shows Valentina discussing with a colleague about electives 

Storyboard 1 follows the persona Valentina that is talking to one of her classmates about 

electives he likes. He tells her about an interesting course he had. Unfortunately, he could not 

remember the entire name of the course. He then takes out his phone, logs into the Electives 

platform and shares the course to her through the platform.  

The other storyboards illustrate three other cases where the platform can improve both 

teacher and students’ experiences with the elective process. This platform can help new 

students at CBS who do not have a network to get elective suggestions from, teachers who 

want to hear students’ opinions as well as teachers who want to share more information with 

potential students.  

The created storyboards helped the team think of the service concept in the early ideation 

stages. With this system being so complex, it is easy to miss critical points but with the help 

of storyboards, the team utilized the personas and solved their pains through the 

conceptualization of the solution. The creation of the storyboards helped the research team 

then move into prototyping discussion and creation, which can be read in Section 6.  
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6. Design & Develop Artefact 

In this section, the requirements that are now defined will be used to sketch the solution. This 

will begin with a brainstorming session carried out by the team, followed by development of 

the paper prototype. Subsequently, we conducted focus groups and created a high-fidelity 

click through prototype based on the discoveries.  

6.1 Brainstorming  

The first activity the design team carried out in the phase of designing the solution was 

‘brainstorming’. “Brainstorming is a method design teams use to generate ideas to solve 

clearly defined design problems” (Interaction Design Foundation, n.d.).  

  

In the brainstorming process, the team followed the recommendations for brainstorming put 

forth by the Interaction Design foundation. 

 

 

Figure 12: Brainstorming sessions - Focus and Rules 

While discussing the various ideas jotted 

down, the team built on each other’s ideas 

and refrained from judgement and 

criticism, and in this way the team was able 

to leverage collective thinking to conjure up 

as many potential features as possible. The 

members of the team kept in mind to keep 

the discussion on topic and focus on the 

problem at hand. A total of 30 unique ideas 

for features were conceived during this 

brainstorming session (see Appendix 11).
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6.2 Paper Prototype   

Following the brainstorming activity, the next stage is to finalize the features and then create 

the paper prototypes, which are to be used in the exploratory focus groups. The research in 

design science and beyond shows that prototyping in multiple iterations and in early phases 

of design are critical as it will enhance the performance of the service and user experience of 

the final design (Camburn et al., 2017).  

 

A paper prototype is a type of artifact that approximates one or multiple features of a product, 

service or system (Otto & Wood, 2001 as cited in Camburn et al., 2017), and in our case we 

decided to choose multiple features that are essential to fulfilling the goal of the platform that 

is to be used mainly by the students and show those features in the format of a mobile 

application.  At this stage, the solution will be a mobile version of the platform, as it was 

decided that for an exploratory focus group the display of mobile prototypes will bring the 

most advantages to the team. The web application will be similar to other websites in CBS 

and include features that are being tested on the mobile prototype.  

 

In order to choose the features to display in the paper prototype the team has looked at the 

features students and professors mentioned in the interviews while assessing the frequency 

of them being mentioned. Apart from this, the team looked into the storyboards and added 

some extra features that will bring value to the platform and help achieve its goal. The 

objective of creating the paper prototype was mainly refinement and communication of the 

design. “Refinement is the process of gradually improving a design” (Camburn et al., 2017), 

and the teams’ strategy was to have three iterations of prototyping and two iterations of 

feedback. Therefore, the need to start with a paper prototype to test the concept and main 

features of the platform. Refinement prototyping has been together with the focus groups a 

tool for the team to discover critical design concerns, any errors of user experience, the way a 

user perceives the possibilities and limitations of the platform and overall discover design 
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changes or optimizations that can increase the performance of the final service to be 

delivered.   

 

The second goal of the paper prototype was to be seen as a communication tool with the two 

focus groups. By having an initial version of the service in front of their eyes makes it easier 

for students to understand the teams’ concepts, ideas for the platform and the features it will 

include or not and communicate from a starting point on paper. Moreover, the paper 

prototypes allowed the team to discover any consideration for future digital prototypes, such 

as how is the location of one button perceived by the user that can simulate the prototype is 

an actual app in their hands. Lastly, the prototypes were beneficial during focus groups to 

promote communication and a discussion starting point for the students that participated, as 

they were foreign to each other, and were bonded only by the papers in front of them.  

 

The final considerations the research team took into account were the different taxonomies 

of prototypes and choosing the one that fits best with our goals. Therefore, the team has 

chosen to create a low fidelity prototype with respect to the final product, hand drawn on paper 

in black and white. Secondly, the prototype’s focus was rather on function than form, which 

means that our goal was to show functional parts of the platform, the flow of the interactions 

they will take when on the app, omitting having the best form of what will resemble the feel 

and looks of the final product (Holmquist, 2005 in Pei et al., 2011). 

 

The prototype covers the four subsystems of this digital platform solution. The first 

subsystem focuses on categorization of courses into broad categories. This would help the 

users make sense of the information available on the platform. The course description section 

is the second subsystem. It contains all the information currently displayed in the course 

description section put forward in a more pleasing way. The third subsystem contains the 

‘extra information’ provided for the course. This will help the students as they would have 

additional information to judge whether this course is a right fit for them. In this design, the 

information includes a short introductory video from the teacher, past projects done in course, 
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links to relevant literature as well as past examination questions. The fourth and final 

subsystem contains the core interaction of the digital platform, which will be reviews that 

students will provide and read, as further explained in the Section 6.3.2. Given these 

subsystems, the initial low-fidelity prototype was designed consisting of 8 screens which can 

also be seen in Figure 13.  

 

Figure 13: Paper prototype overview 

The first screen shows the main page of the platform, with the included categories, search bar 

and reminder for course evaluation, while the second page displays the menu of the app. Third, 

fourth and fifth images display the three tabs of one course category: All courses, Popular and 

Recommended. Page six is the actual course page with its description, basic information, 

reviews from students and all extra material displayed. Within this page, the students will be 

able to sort through reviews in two ways 1) new-old and 2) most liked-least liked reviews. The 

Seventh page shows what a page will display when clicking on a hashtag and the final page 

is the FAQ tab of the menu, with information regarding the application process to the 

electives.  
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6.3 Focus group 

Based on the design of the paper prototype, the team has created the content of the focus 

group with specific tasks. The content of the focus group is described in the following section.  

6.3.1. Application of Focus Groups 

In order to conduct a desired focus group, several data generating methods by Richard A. 

Krueger were considered and applied. In his literature (1998), the author stresses the 

importance of formulating the questions in a direct and simple manner, as well as asking the 

questions in a conversational manner. To provide an informal tone, the content of the focus 

group was generated by using idiomatic as well as slang terms to foster laughter as 

recommended (Liljestrom, 2010). As a result, the questions asked were formulated in a way 

to catch the attention of the participants and embolden them to feel comfortable enough to 

provide in-depth answers based on their experience. The moderator began with a short 

introduction of the specific paper prototype page, and then asked the conversational 

questions in a clear way, for instance: “Which feature would you interact with first on the 

landing page?”. Clear and jargon-free questions that did not contain technical terminology 

were utilized to create an informal, relaxed non-confusing environment, following the literature 

of Krueger (1998). The two focus groups can be seen in Figure 14.  

 

 

Figure 14: Focus groups environment 
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The questioning strategy adopted is the ‘questioning route’ which in practice allowed the 

research team to structure the content by having a framework of complete yet conversational 

sentences. The core strength of the adopted questioning strategy is that it minimizes subtle 

differences in questions that may modify the intent. Consequently, it generates a more 

efficient analysis in the study as the focus is to capture valid and rich insight (Krueger, 1998). 

 

To provide a further comprehension on the framework, the research team has broken down 

the structure of the questioning route strategy of the focus group guide (Table 3). Though the 

paper prototype consists of eight pages, the focus group questions were aimed at only six of 

the pages. 

 

Table 3: Structure of Focus Group Questions 

The creation of the questions was based on some of these elements laid out by Krueger 

(1998): 

1.  Clarify the problem 

2.  Begin to identify questions 

3.  Prepare the first draft questions & revise them 

 

1. We clarified and confirmed the defined problem by initiating another review of the data 

collected, to ensure a holistic overview of the problem statements. This led to a 

confirmation of the mentioned problems by the current system in place. 
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2. Next, we took a step back, and compared the problem statements yet again with the 

results from the brainstorm session mentioned in Section in 6.1. To provide a 

visualization of the process, the research team formed the content by reviewing and 

making a list of the problem statements from the semi structured interviews such as: 

“Like the user interface could just be way more friendly (…) (Jennifer, 2020), and 

compared them to the prototype. This led to exploratory questions such as; “You log 

into the system and want to find an elective called “introduction to finance” for your 

next semester. How would you go about that?”  

 

3. Following the question formulation, twenty questions were produced and after a 

revision, fifteen questions were finalized (see Appendix 12). This was deemed highly 

crucial as the research team eliminated questions that seemed to confuse people or 

were similar to another. The remaining questions were further tweaked in order to 

ensure that they were unambiguous, simple and clear, as mentioned earlier on in this 

section. 

6.3.2 Analysis of Focus Group Data 

In this section, the team will go through each feature on each page of the application that was 

included in the first prototype (see Appendix 13) and communicate the feedback provided by 

participants. In addition to this, the team will express the takeaway from the feedback and 

potential changes that will be made to the subsequent prototype.  

 

Landing Page 

1.     Visualization of different categories of courses 

The participants from the focus groups found it useful that they could search for courses 

based on the subject categories. However, some of them were confused about the possibility 

to slide on this page, to view other categories. They stated that if they found a category of their 

interest, they would click the button to view the courses within it. The takeaway from this 

feedback was that the application should be designed in a way that would make users scroll 



96 
 

through to see the various categories. The team further considered the number of categories 

that should appear on a mobile application versus a web application and concluded that 

between six to eight categories should be displayed in the following prototype.  

 

2.     Pending Evaluations Bar 

This bar on the landing page confused most participants. They did not understand what 

evaluations meant and some understood this function as a ‘page loading’ feature. The team 

realized that the concept of ‘progressive disclosure’ must be used here. “Progressive 

disclosure defers advanced or rarely used features to a secondary screen, making 

applications easier to learn and less error-prone." (Nielsen, J. 2006). As this feature does not 

fall under the frequent task group, it was decided to add this feature as a button on the menu 

page and also pop-up as notifications to remind students to complete evaluations, based on 

feedback from the participants.  In this way, it would not distract or confuse users on the 

landing page.  

 

3.     Log- in banner 

The banner on the bottom of the landing page that reminds users to log into the application 

with their CBS email, did not receive any particular response from the participants. However, 

one of the participants explained that it did not make sense for the banner to appear on this 

prototype as it already shows a user has logged in, and this feedback will be taken into 

consideration in the next iteration.  

 

Menu Page 

The participants provided feedback on the specific features below. Additionally, participants 

expressed the needs for a ‘settings’ and a ‘log out’ button on this menu page, which will be 

included in the next higher fidelity prototype.  
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1.     FAQ section managed by Admin 

The menu page consists of a button titled ‘FAQ- Application Process’. Most participants 

understood that this was the button to click to be redirected to a page with information about 

the application process. However, some participants expressed that the ‘Application Process’ 

button must be combined with ‘FAQ’ in the Logo. They viewed FAQs as being a subcategory 

of the application process page and thus, we will adjust the icon for this feature in the next 

iteration.  

 

2.     Bookmarked Courses 

This feature was easily understood and perceived as anticipated by the participants of the 

focus group. All participants agreed that this would be a function they would use as it would 

be an easy way to keep track of which courses they are interested in, thus this feature will 

remain the same in the upcoming prototype.  

 

3.     Recommended by Friends 

On a whole, the participants from the focus groups found this function to be confusing. 

Though some of the participants expressed that this would be a useful function, there was a 

lot of puzzlement about who a ‘friend’ was, in the context of this platform. Some wondered if 

this application would be connected to Facebook and import the friends list from there, or if 

they would manually have to add individuals they knew as friends on this platform. When 

asked about if they would individually add friends to this application by adding emails, many 

expressed that they would not do that as they perceived it as being additional work without 

providing a sufficient reward, especially considering many of them would not know other 

students to connect to from previous batches (who have taken already taken electives at CBS). 

The participants expressed that the button and wording of this feature made it unclear. The 

takeaway realized here is that this function has to be expressed more clearly and perhaps 

reconsider the need for it in the application.  
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Specific Category Page  

Due to the way this page was laid out, some of the participants did not understand that they 

would reach this page if they had clicked one of the categories on the landing page. This had 

to be clearly expressed to the participants. The team expects this issue to fix itself in a click 

through prototype as it would be more intuitive in that scenario.  

 

1.     Popular & Recommended Tabs 

On a whole, the participants of the focus groups were confused about the ‘recommended’ tab 

and could not understand the difference between that and the ‘popular’ team. The participants 

made it explicit that the design must be changed in a later iteration to include two tabs – all 

courses and popular courses. The team will also find a way to make it implicit that the 

recommendations would be from past students who have taken a specific course. They 

expressed their interest in viewing recommended courses but were concerned about the 

relevance to their study line. Some participants wondered if ‘recommended’ meant they had 

been personally recommended to a student by another student. The team decided not to 

include this in the design as a ‘share’ this course function would be better suited for this kind 

of interaction.  

 

2.     Filter Courses 

When asked about filters for courses, all participants found this function to be particularly 

useful. The filter options provided in the prototype were all considered to be satisfactory. The 

participants mentioned wanting to use the features to sort by exam, ECTs and language. Some 

of them were confused about what ‘type of course’ meant but when explained by the team, 

they agreed that they would use that filter to sort through courses as well. The team did 

consider renaming the filter categories, but it was decided that in a click-through prototype 

the user would be able to click and confirm, and that would be a typical action for the user.  

One of the participants enquired whether the filters would be applied across tabs – for all 

courses and recommended, or if they would have to set the filters for each tab. A solution for 
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this will be included in the next prototype - a slider button above the filters that allows the user 

to ‘save filters across tabs’ with a click. 

 

       3.     Information Button 

The Information button that appears beside each course was clearly comprehended by all the 

participants of the focus group. Though some thought a short summary of the course would 

appear, others wanted specific information, similar to the categories in the filters, to be 

displayed. The users understood that they would not be redirected to another page but would 

be able to view the important information from the same page by clicking on this button. The 

team realizes that the mobile application will require a button that has to be clicked, while the 

web application can have the same button with a hover function.  

 

4.     Hashtags – To select course based on interest  

In the lowermost part of the specific category page, there was a section titled ‘Select Based 

on Interest’. While some participants of the focus group understood that these were 

hyperlinked hashtags that would redirect them to courses on another page, others were 

confused about the limited hashtags that appeared. They did not understand how hashtags 

would be different from searching for the same words on the search bar. As there was this 

confusion, the team decided to move the hashtags to the area below the search function on 

the landing page and limit the number of hashtags on the mobile application while allowing 

for more on the web application. The reason for this was it would be more intuitive for the 

users to see where the hashtags would go (as they would be added to the search) and also 

make it clear that they could search for a combination of hashtags for more accurate results.  

  

Course Page 

This page was well received by the participants as they felt they could get a complete overview 

of a particular course on this page through course descriptions, additional information and 

reviews from past students.  The different features will be delved into below: 
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1. Teacher information (Hyperlink)  

The participants liked the fact that they could find teacher information by clicking the 

teacher’s name (hyperlink) available on the course page, but this was not discussed in depth 

in the focus group as the prototype did not include the redirected page.  

 

2. Bookmark button 

Most of the participants understood that the icon on the top left of the course name was a 

bookmark button. The general feedback was that this function is extremely useful, and they 

would use it extensively to keep a track of courses they like. However, the design of the button 

as well as the location was debated by the participants. Considering their suggestions, the 

team decided to move the button to the right, on the bottom or beside the course name, in 

order to follow affordances from other applications such as Instagram and news applications. 

In addition to this, the team will make the design of the button cleaner in the click-through 

prototype with the color of the button altering if the user has clicked it to notify them that the 

course has been saved.  

 

3. Extra information for courses  

All of the participants found this information to be exceptionally relevant. Many of the 

participants mentioned that they would view the video from the teacher so as to get a sense 

of them as a person as well as their passion for the subject and approach towards teaching. 

The other information that would link on this page such as readings and previous exams were 

also positively received. While some participants said they would first focus on the course 

description, others said they would look into the video from the teacher and reviews primarily, 

to get a sense of the course.  

 

4.     Reviews & Sorting reviews 

This function to view reviews was accepted by all as being beneficial. There were enquiries 

about the anonymity of users who share a review, as the prototype displayed the initials of the 

user in the prototype. The team decided that the user would have the option to keep the review 
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anonymous or share their name within the platform. This will be taken into consideration in 

later stages of the prototype.  

The participants found the sort function for the courses to be useful and most participants 

said they would use the ‘new to old’ function. Others liked the ‘most liked’ sorting function, 

and so it was decided that both should remain in the subsequent prototype.  

 

Through the requests from the focus groups, the team considered having an aggregate box 

on the review section which provides information about time needed in this course. This would 

include time for readings, classes and group work. This would help students judge how time-

consuming and challenging the course will be for them, given their own preferences. The data 

from this aggregate box will be an average of the rating from past students who would fill this 

information in the course evaluations, and in this way, the team hopes the users of the app 

will be able to further gauge the demands of the course.  

 

Hashtag Result Page 

The participants did not have any specific concerns about this page. The concerns were 

similar to that on the specific category page and the number of hashtags that would appear. 

This issue has already been addressed by the team as it was decided the hashtags should 

appear below the search function instead.  

 

FAQ & Application Process Page 

As previously explained, the participants expressed their confusion about finding FAQs under 

the application process page, and therefore it was decided the application process will have a 

separate, standalone page. In another page, users will find answers to FAQ as well as the 

option to ‘Ask admin a question’. Various other links to appropriate information will be 

provided before the ‘ask admin a question’ function, as the team wants to reduce the number 

of unwarranted questions students send to the admin.  
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Participants of the focus group mentioned that the banner that displays the days left before 

application deadline, should appear somewhere on the landing page or even in the menu but 

not on this page. The team will make this change in the next prototype as it would make sense 

to provide this crucial information to students without making them search for it.  

  

Thus, the team was able to discover many shortcomings of the current design and the way 

different users would perceive the various functions. The feedback was closely considered 

and the multitude of takeaways will help shape the next prototype the team will design in the 

succeeding iteration.  

 

6.4 Exploring the Theory of Change 

After the analysis of the focus group, the design activity ‘Explore your theory of change’ was 

carried out by the team. It is part of the Design Kit developed by Ideo for human centered 

design. The activity is meant to make a design team “Articulate and interrogate your 

assumptions about how your solution will create positive change” (DesignKit.org, 2020). It fits 

well into DSR as it helps the team reflect on how the proposed solution will fix the defined 

problem. It is important that we carried out this activity before investing time into creating a 

high-fidelity digital prototype. This method consists of three steps: ‘Defining shifts’, 

‘Concepts’ and ‘Creating a grid structure’ which are to be explained below. 

6.4.1 Defining shifts  

Developing the theory of change starts with defining the shifts the team wishes to achieve by 

the end of the design process. The result is five shifts with the pre and post sentences, as it 

can be seen in Figure 15. 
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Figure 15: Theory of Change - Shifts 

One of the shifts is addressed to students, 

who think that it is hard to make a choice 

regarding electives without considering 

students’ perspective which we aim to shift 

to students having access to other 

students perspectives of a course through 

reviews. A shift regarding teachers starts 

from teachers finding it hard to provide 

detailed information in course description, 

due to the early submission deadline which 

we aim to shift to teachers having the 

option to add extra content to course 

description.

6.4.2 Concepts of Artefact 

The second step of creating the theory of 

change was writing down the concepts that 

the team perceives as features that stood 

out from paper prototyping and wish to take 

forward. In this stage the research team 

listed the seven main so called concepts, 

ranging from the advanced search function 

with hashtag to the last being Evaluation 

structure changes (Figure 16). 

 

Figure 16: Theory of Change - Concepts
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6.4.3 Creating a Grid Structure 

By combining the shifts on a horizontal axis with the concepts being placed vertically we got 

a grid structure that was the basis for the main task, step three of the activity. The team has 

looked at the grid and considered how effective each concept is in tackling each shift. 

Therefore, the tags ‘Well’ and ‘Moderate’ were placed in the grid when we considered one of 

the concepts will help in creating a shift and left the grid blank in places where the concept 

does not tackle a shift, in order to represent a gap. The resulting grid can be seen below.

 

Figure 17: Theory of Change- Grid 

We used this exploration tool in order to find what is the focus for the next stage, which is 

digital prototyping. During the exercise, we critically reflected on how multiple features will 

work together for creating the same shift and which should be prioritized. The two concepts 

that will affect multiple shifts are Reviews from students and Evaluation structural changes 

and thus the team will focus on these concepts during the design and testing phase. Through 
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this activity, it was articulated that though having a feature such as shared courses (between 

friends, colleagues or any connections) brings value, it is not something that will increment 

value for solving the problem formulation, therefore it will not be part of our focus in the next 

stages of design and testing. 

Thus, by exploring the ‘Theory of Change’ for this solution, the team has tested assumptions 

about how and why each concept of the platform will help with developing a design with the 

greatest impact. 

6.5 Digital prototype 

After the team gained insights from the focus group and the theory of change activity, the next 

step was to create a digital prototype that will be used to test the various important concepts 

stated in the previous section. These concepts were converted into features that will be 

presented in this section.  

The team opted to design a mobile version of the digital platform as the potential users would 

use their mobile devices to access a majority of the features. Though this platform will be 

designed to be accessed both from a webpage and a mobile application, it was decided that 

it will be most valuable to test the mobile version.  The web application will display the same 

features of the mobile, in a desktop layout that is similar to other systems in the CBS 

ecosystem (for example, mycbs.dk & Online student service) that users already find familiar.  

At this stage, the design is based solely on the information gained throughout the ‘explication 

problem’ and ‘define requirement’ processes, and not based on other review platforms in the 

market. The team realized it would be counterproductive to design this platform like every 

other review platform, as the solution here is a platform that categorizes information as well 

as provides extra information like course reviews from peers. It was important to focus on 

creating features that would add value to the users and help solve the problem defined in the 

first phase of the study. The first digital prototype will contain the features and will focus on 

function rather than form. It is important to primarily ensure the functions of the application 
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work well and create a basic form design that does not include images or a range of colors 

that distract the users who test this prototype.  

The digital prototype was created using the cloud-based design tool, Figma. (Figma.com, 

n.d.).  This was chosen by the team as it allowed for strong collaboration between designers. 

The entire team worked on creating the various pages of the prototype simultaneously and 

the tool enabled the efficient working, as all the members could leave comments on specific 

parts of the design that needed to be changed. Some other advantages of using Figma were 

the real time updating of the prototype and the benefit of having all the design on one 

document on the cloud. The prototype that was created collaboratively by the team consists 

of 16 unique pages, as well as some design overlays (such as pop-up information). These 16 

pages along with the 4 duplicated pages (course pages for a second course) are shown below 

in the Figma canvas below.  

 

Figure 18: Digital Prototype 1.0 - Overview 
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Main Features of The Digital Prototype  

These main features were derived from the paper prototype and the theory of change activity, 

as stated previously.  

 

1. Search bar with option of hashtags  

This feature was included in the landing page of the application right below the menu bar. It 

informed the users that they would be able to search for courses as that was the placeholder 

text within the search bar. This feature was given a prominent position on the landing page as 

the focus was to inform the users that they could always search for a course (Figure 19). 

During the initial interview phase, many of the students mentioned that currently they have to 

go through a very static list of courses on the CBS page. In this application, students can go 

through the various broad categories or just type in themes they find interesting. In addition 

to the search, the users have the option to click on one of the suggested hashtags that would 

appear when a user clicks on the search bar. This was added in order to assist users who were 

not looking for a specific subject but who wanted to be inspired by suggestions.  

 

Figure 19: Digital Prototype 1.0 - Landing Page with search bar 
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2. Categorization of courses  

In this application, the landing page consists of a number of broad course categories that 

a user can go through (Figure 19). Once a user clicks one of the tiles, they will be redirected 

to that specific category’s page. On the category page, they can see the courses are 

displayed in two ways- ‘all courses’ and ‘popular courses’ (Figure 20).

 

Figure 20: Digital Prototype 1.0 – Finance category page 

 

Figure 21: Digital Prototype 1.0-Course Page-Extra 
Information 

 

The landing page was divided based on broad categories so that users could easily navigate 

to areas of their interest without much effort. Within the specific course category, the user has 

the option to filter based on parameters in order to give them the control of finding courses 

that are specifically relevant to them. They would also be able to turn on the filters for both 

the ‘all courses’ and ‘popular courses’ tab by clicking on the slider.  
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3. Extra content tab on course page 

 

The user is able to view a nested list in the course page. This was included to provide students 

with more information about a course on the course page. The extra content tab titled ‘Extra 

information’ in Figure 21, displays a short video from the teacher about the course. 

Additionally, there are links that students find useful such as readings, past exam papers and 

projects. A separate tab was created for all this information as the team did not want to 

overwhelm the user by providing all the information on one page. By creating separate tabs, 

the user has the ability to choose which kind of information they want to view about a course.  

 

4. Reviews tab & filtering option 

 

Within the course page, the user has an 

option to click through the nested list. The 

user can click ‘review’ to see past students’ 

experiences with the course. Currently, the 

reviews on this page will be generated from 

a part of the evaluation form that students 

can fill at the end of the course, see 

Appendix 14.  

 

In the reviews, the user can view the study 

line and background of the student who 

posted the review. This was added so that 

the student can interpret the review with an 

added dimension. 

 

 

Figure 22: Digital Prototype 1.0 - Course Page - Reviews
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Students can express that they agree with a review by clicking the ‘thumbs up’ icon beside 

each review. Apart from that, the user can filter the course based on dates (from new to old) 

and based on ‘most liked—least liked’ reviews. This will let users’ sort for the most recent and 

relevant information if they require. Subsequently, another box on this page displays ‘workload 

of the course’ & ‘course description’ match which will be an aggregate score calculated from 

the evaluation from the course. This was provided as initially the team realized in interviews 

that many students feel that the course description does not match the real experience. This 

was backed up by the data from the questionnaire as only 58% of the respondents felt that the 

course description matched the course.  

 

5. Bookmarked courses  

In this application, a user is able to ‘save a course for later’ by clicking the bookmark icon 

beside the course name on a course page (Figure 22). By clicking this icon, the user will save 

a course and can later find it by clicking the ‘bookmarked courses’ button on the menu page 

(Figure 23). The courses that were saved will be listed in the redirected page. 

 

Figure 23: Digital Prototype 1.0 - Menu Page and bookmarked courses page 
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6. Shared courses 

Within this application, a user will be able to view courses shared by their friends. This was 

added to the prototype as it is quite common between friends to talk about or suggest a course 

to one and other. The idea behind adding this feature is to simplify that communication and 

assist the user by keeping all of the courses shared in one place.  

 

 

7. Pending course evaluations page 

 

 

Figure 24: Digital Prototype 1.0 -Course evaluation form 

Through the interviews with teachers in the 

‘explication problem’ stage of the project, it 

was discovered that end of term evaluation 

responses across courses were relatively 

low. The team decided to include a page for 

pending course evaluations, that would 

redirect the user to their evaluations. In 

figure 24, the additional section of the 

course evaluation is displayed. These 

questions were designed in a way that the 

responses will be combined to make the 

student review of the course.  The format of 

the questions was designed in a way that 

does not require excessive time from the 

student while it provides valuable input to 

teachers and other stude
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8. FAQ of application process page  

 

Figure 25: Digital Prototype 1.0 – FAQ page 

The user has the option to find more 

information about the elective application 

process from the menu page. The design 

includes a FAQ button that redirects users 

to a page that shows a list of answers 

provided by the CBS administration.  

 

Additionally, the page consists of a form 

that students can fill in to write questions 

they have left unanswered. The form is very 

simple and only consists of two parts – a 

subject and details. The filled form would 

be sent to the administration to answer. 

The team believes providing an action on 

this page will benefit users as they do not 

have to spend further time looking for 

contact information on who to write to for a 

specific question on the elective process.  

 

9.     Information button on course name 

The prototype includes information buttons that users can click by the side of the name of the 

course in the specific category page. By clicking on the button, the students can see 

information such as course type, ECTS, Exam type, etc. (see Figure 26). This feature was 

included as it reduces the number of clicks for a user. If a user wanted some basic information 

about the course, they would not have to click into the course and be redirected to another 
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page. The user can remove this information box that popped up by clicking anywhere else on 

the application. 

 

In this prototype, it is shown that the information button is only on the first course of the 

page but in the application, it will certainly be on all the courses for users to have a quick 

overview.    

 

 

Figure 26: Digital Prototype 1.0 - ‘information’ button on Course Page 

  

Thus, all the above-mentioned changes were made from previous focus group takeaways and 

will be further tested in the user evaluation sessions. 
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7. Evaluation 

This chapter’s focus is on the last stage of the DSR process explained in the literature review- 

evaluation of the artefact. The artefact that we decided to test is an initial click through 

prototype that focuses on the most important function and disregards almost completely 

form, which was explained with details in the previous section. 

7.1 Evaluation strategy and process 

For the second iteration of evaluation, we found it essential that we discuss and set the details 

of the most appropriate strategy of testing. When looking at what literature source to use, the 

team has drawn inspiration and used methods adapted from the book 'Handbook of Usability 

Testing- How to plan, design and conduct effective tests’ by Jeff Rubin and Dana Chisnell 

(2008). Thus, we created a detailed plan in order to get the best results out of this phase, which 

is to be explained in the following sections of this chapter.  

7.1.1 Main goals of this testing and phase of Design Science 

As with every activity, it was essential to decide on the goal of this phase. The essence of 

testing for the team is to test the usability of the artefact, where usability is defined as the 

qualities of a service to be useful, efficient, effective, satisfying, learnable, and accessible 

(Rubin & Chisnell, 2008). Thus, a goal for the testing session was created: “We want to check 

if users will be able to find the information they’re looking for in the prototype, if they like the 

elective research process flow and extra features of the application.” Following this we 

designed the testing session format. This evaluation phase comes after the team has 

completed one iteration of testing the design through focus group feedback on the paper 

prototype. 
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7.1.2 Type of Testing 

In an iterative design process, there are three type of test methodologies that can be 

performed: exploratory (or formative), assessment (or summative) and validation (or 

verification), together with a comparison test that is not counted stand alone as it can be 

performed together with any of the previous three tests (Rubin & Chisnell, 2008). 

Exploratory or formative tests are usually conducted during the early stages of a product 

development, which in our case was the paper prototype that we then explored through a 

focus group testing, part of section 6.3. Through this first evaluation technique, the team has 

clearly defined the main functional features of the product and further explored the teams’ 

assumptions of the main user group. The exploratory testing is usually an informal activity 

where the users and test moderators have a conversation, with an emphasis on discussion 

and examination of high-level concepts and thought processes, with the goal of achieving 

direction to form the final design (Rubin & Chisnell, 2008). On the other hand, the assessment 

or so-called summative testing is usually performed “after the fundamental or high-level 

design or organization of the product has been established” (Rubin & Chisnell, 2008, p.34), 

which is exactly the stage our prototype and design was at before this next evaluation. 

The purpose of the assessment test is to expand the findings of the exploratory test by 

evaluating the usability of the lower-level operations and aspects of the product. Nicely put 

by Rubin & Chisnell (2008) is that “If the intent of the exploratory test is to work on the skeleton 

of the product, the assessment test begins to work on the meat and the flesh” (Rubin & 

Chisnell, 2008, p.34).  

As already mentioned in the goals of our evaluation, the research team started the testing with 

an interest in seeing how well a user can actually perform realistic tasks of a student 

researching for electives at CBS and in identifying specific usability deficiencies in the design. 

Therefore, the content of the testing sessions were six real life scenarios that included one or 

two tasks and four following questions. The scenarios will be further explained in the following 

Participant selection sub-section. 
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Compared to exploratory testing, the summative testing of the digital prototype includes less 

interaction of the moderator and participant, as there is a focus on actual behaviors rather 

than thought processes (Rubin & Chisnell, 2008). In this round of testing, the users were asked 

to actually perform specific tasks on the app, rather than simply walk through the pages and 

comment based on the paper screens. Lastly, beside qualitative data from the evaluation 

questions, quantitative measures will also be collected, in the form of rating of the features, 

where in exploratory testing data collection was only in qualitative form. 

7.1.3 Participant selection  

The selection of participants that get to test the digital prototype is an important element of 

the strategy, as the background of abilities of the users can affect the result of the evaluation. 

Rubin & Chisnell (2008) sustain that “The results will only be valid if the people who participate 

are typical users of the product, or as close to that criterion as possible” (Rubin & Chisnell 

2008, p.115) And hence, we  made sure to choose students of CBS that have knowledge of the 

systems in place at the moment in researching and choosing the electives and that have also 

been through that process in the past. 

  

For the selection of the participants, the team has discussed and saw benefits in testing the 

digital prototype with the participants from the focus group. By having the same people from 

exploratory evaluation in the summative evaluation we expect the users to be familiarized with 

the topic, the main features of the platform, as well as ourselves, as the research team, and 

manage to get in depth and honest feedback about the prototype’s usability. From the eight 

participants in the focus group, we selected five of them based on their availability and wish 

to participate in the project. Compared to other studies, our evaluation strategy does not 

require statistically valid results, which means we do not have to include a set percentage of 

the population in order to control potential biasing conditions and other factors. Rubin & 

Chisnell, (2008) sustain that five participants usually discover the vast majority of usability 

problems. Therefore, we will test a convenient number of participants that can still shed light 

on, as many usability problems as possible in the shortest amount of time.  
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By taking this into consideration, we decided to go further into evaluation with five participants 

and also additionally contact two students that were not part of the focus groups, to assess 

the usability from a new user perspective. A new user is one who does not have prior 

knowledge of the working on the solution. We tested a total of seven participants, three males 

and four females, originally from four countries and five study lines, as it can be seen also in 

Appendix 15. 

 

The testing was conducted individually, and the results of the evaluation will be further 

analyzed in Section 7.2.  When the team developed the digital prototype, the focus was set to 

be on the functions, almost completely excluding testing the form of the prototype in the initial 

iterations of the design. Moreover, the team chose to prototype the app by taking into 

consideration what are the main features to be tested, as it is not needed to display the entire 

functionality of the product, only enough to address particular tests (Rubin & Chisnell, 2008). 

In order to do that we looked at the ‘Theory of Change’, used the listed concepts that will bring 

a shift problem-wise and developed those horizontally for achieving a general overview of the 

flow and then prototyped vertically only the parts of the concepts that need to have enough 

functionality for the scenarios we were going to create. Having a horizontal representation of 

a prototype means the user can move left or right but is limited in moving deeper. While the 

horizontal representation was essential for testing the flow of the app and the overall process 

of researching for electives, the vertical representation was required to display the various 

sections within the course pages.  

  

In the evaluation, we excluded settings and functions such as ‘like’, ‘comment’ or others that 

are standard across well-known platforms and always function the same way, which means 

that we will not bring any improvement as they are not a part of the concepts that create a 

shift in the problem. 
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The created scenarios are made up situations that can occur in the life of a student at CBS 

that has access to this electives app. We came up with six scenarios that each include the 

same four questions to further evaluate and assess the scenario test results.  

 

 

 

Each scenario includes what is the feature 

to be tested, what is the task we want to 

test and then the imaginary scenario. All 

scenarios can be seen in Appendix 16. An 

example of a scenario can be seen in Figure 

27. 

 

Figure 27: User Testing - Scenario 1

After the user has performed the tasks from the scenario, the test moderator was asking the 

following four questions (as seen in Figure 28). 

 

Figure 28: User Testing - Follow-up Questions 

 

The first three questions are the source of qualitative data collection and the fourth is the input 

of the quantitative assessment. At the end of the evaluations of the six scenarios the users 

were additionally asked five final general usability questions as it can be seen in Figure 29. 

The type and techniques of data collection are to be explained in the following sub-section. 
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Figure 29: User Testing - Final Usability Questions 

7.1.4 Data collection and testing considerations 

As mentioned before, for the summative evaluation the team has decided to collect 

information through scenarios, follow up questions and usability questions. The testing 

sessions varied in duration from 30 to 55 minutes and they were all audio recorded.  

 

The team split the roles into having one moderator asking the user to perform the specific 

tasks and asks all the questions and two note-takers. For grouping the notes and having a 

clear thought of the gathered input, the team has made use of the feedback grid which is a 

technique of grouping feedback from users into ‘Worked’, ‘Change’, ‘Questions’ and ‘Ideas’. 

This helps capture both positive and negative feedback and keep track of questions and 

potential ideas that were sparked during the session (Dam, Rikke, and Siang, 2019). While one 

teammate was responsible for filling the feedback grid, the third oversaw taking notes on the 

flow the user is following, any unusual reactions, their perception and behaviors.  

 

As an additional usability testing tool, the team has made use of think aloud technique. The 

think aloud technique was defined by Nielsen Norman (1993) as asking participants to use 

the system while continuously thinking out loud- “that is, simply verbalizing their thoughts as 

they move through the user interface”. The benefits of using the think aloud technique is 

usually discovering users’ misconceptions which can turn into a redesign recommendation, 

finding the reason users guess some parts of the user interface incorrectly and why they find 

other parts easy to use (NormanNielsenGroup, 2012). The team has registered the results of 

thinking aloud into the feedback grid, which is to be discussed in the next section. 
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A measuring usability tool widely used by researchers of DSR is the five types of metrics, 

which was previously discussed in section 2.1.4. Even though we see the benefits of having a 

very detailed quantitative evaluation, we also believe that for the maturity of our prototype a 

strategy orientated towards qualitative insights brings more value as it generates specific 

improvement points. The five metrics can be integrated in the future iterations once the 

prototype reaches a stage closer to be ready for the market. 

 

 

Figure 30: User Testing Approach 

 

As seen in Figure 30, the testing sessions were conducted following a sit by approach (Rubin 

& Chisnell, 2008), rather than observing, with an overall attitude of the testing sessions is to 

be informal, relaxed, to give participants time to try different routes of completing a task 

without hindering their actions.  Even though we chose a sit-by approach, we encouraged 

them when they were stuck, without revealing the way of completing a task before the users 

try on their own a few times, related with the participants before jumping into conclusions and 

moderated by leading.  
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7.2 Analysis of testing results & redesign of high-fidelity 
prototype  

In the following section a summarization of the findings will be provided. In extension, the 

research team will shed light on the findings by analyzing and evaluating them, and on that 

basis of this last iteration, the features of the prototype will be modified, and thus pave the 

way for the design of the final prototype. 

 

The table below shows a summary of findings from testing: 

 

Table 4: Summary of Feedback Grids 

Feature 1: Categorization of course 

The participants were told to find the most popular finance course and find the exam type of 

the course. The research team observed the behavior of the participants. When dealing with 

this task it was observed that all of the participants completed it rather expeditiously and 
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followed the anticipated designed steps as visualized below in the User Journey, which will be 

later explained.  

 

Based on the results of the think aloud and click through testing (above), the research team 

noticed that this feature worked as anticipated. However, to optimize the usability of this 

feature, minor changes were incorporated. The filter function has been changed to be a tap-

on button to give a cleaner design of feature 1, and the size has been enlarged. Furthermore, 

the ranking of popular courses has been illuminated, which can be seen in the second iteration 

of the prototype. 

 

Figure 31: Digital Prototype 2.0- Specific Category Page and filter 

Feature 2: Bookmarked courses list: 

The participants were asked to bookmark a course to save for later and find it in the saved 

course list. It was observed that all of the participants found this task to be direct, as every 

participant followed the designed steps in order to complete this task. One participant also 
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used the phrase “very intuitive” when expressing their thoughts when they tested this 

function. 

 

Based on the above results, the research team chose to redesign the bookmark function by 

enhancing the size of the bookmark button and implemented a push message to make it more 

visible that the courses have been bookmarked. Lastly, the courses (in the category of “all 

courses”) have been categorized in alphabetical order to optimize ease.  

 

Figure 32: Digital Prototype 2.0 - Course page description and bookmarked pop-up 
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Feature 3: Reviews from students 

The participants were asked to find information about the course ‘personal finance’ 

specifically past students experiences. Most of the participants expressed that they were 

thrilled about the function and its structure. They moreover found it useful and asked if this 

application would be launched.  

 

The findings showed that the button “Myelectives” did not fit the purpose as we intended. The 

objective of the “Myelectives” button is to function as a home button. To minimize confusion, 

a home button will be added instead. As the label “reviews” was confusing to participants, it 

has been renamed to “reviews from other students”. Lastly, the layout of reviews in the course 

page has been improved to create a clear distinction between the various components of the 

review page. All changes can be seen in Figure 33. 

 

 

Figure 33: Digital Prototype 2.0 -Course Page 

 

Figure 34: Digital Prototype 2.0 - Search function and 
hashtag



125 
 

Feature 4: Advanced search functions and hashtags 

The participants were asked to search for courses that contain quantitative methods by using 

the search bar to find relevant key terms.  It was observed that all of the participants 

completed the task successfully and followed the designed route, and most of them stated 

that the usage of hashtags was helpful. 

 

Regarding changes, we found it necessary to make this feature more user-friendly by adding 

a hashtag icon on the search bar in order notify the users of the possibility of using hashtags, 

as seen in Figure 34.  

 

Feature 5: Evaluation page 

The participants were asked to search for pending evaluations and their opinion of the format 

of the evaluation questions. The feedback was generally positive, and it was observed that all 

of the participants understood the task and expressed that it was user friendly, and that the 

evaluations were clear.  

 

Figure 35: Digital Prototype 2.0 - Pending Evaluations Page and Evaluation Form 
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To mitigate the challenges, a text showing the maximum of characters a student can write to 

formulate their reviews was incorporated. Notifications for pending evaluations as well as 

information about the importance of filling the evaluations were further added.  

 

To improve the usability, a save and cancel button has been implemented. Additionally, a 

visible back button that allows users to navigate between the different evaluations has been 

incorporated to provide the users with a smoother user flow, as seen in Figure 35.  

 

Feature 6: FAQ section of the application page 

The participants were asked to find information on how to withdraw from an elective, they 

were further told that they should look for information that the research team deliberately did 

not provide in order to see how they would go about it.   

 

The task and feature triggered a mixture of opinions regarding this feature.  A majority of the 

participants completed the task effortlessly and were able to find information regarding 

withdrawal and used the FAQ function to seek for more information. Some of the other 

participants struggled in the beginning and it was observed that one participant had to stop 

and examine the prototype. After a short break he completed the task and found information 

about withdrawal after going back and clicking around the prototype. The second step of using 

the FAQ came natural to the participant and it was observed that he completed the second 

part quickly.  

 

To eliminate one of the established confusions (finding withdrawal process), we modified the 

label ‘Application process’ to ‘Application & Withdrawal of Electives’. To accommodate the 

ideas and enhance the usability, the contact information (email address, phone number, 

opening hours) of Student Hub has been added. Besides this, a notification in the form of a 

pop-up will inform students of when they can expect an answer to their submitted question.  
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General feedback of the application 

The main changes were summarized above in Table 4. There were 17 specific changes to be 

made to the prototype that can be seen in Appendix 17.   

 

In conclusion, the general feedback from most of the participants was positive, and they asked 

when and if this platform would be launched. Participants expressed it was ‘easy to use 

overall’ and this is supported by the usability score table that can be seen in the figure below. 

The overall usability score of this application is 3.85 out of 5. 

 

Figure 36: Overall Usability Ratings 

7.3 Redesigned User Journey  

The final design activity conducted by the team is User journey mapping, considering the 

challenges a student has to go through to find and apply to electives by using the current 

system in place compared to when our proposed platform is replacing that system. NNGroup 

has defined journey maps as “a visualization of the process that a person goes through in 

order to accomplish a goal” (Gibbons, 2018). Most journey maps are created in similar ways, 
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being adapted to needs and environment. Therefore, the usual components are the specific 

user, chosen scenario, series of actions, timeline and user thoughts or emotions (Gibbons, 

2018). By following the same structure, we came up with the User journey mapping seen in 

Figure 37.  

 

 

Figure 37: User Journey Mapping 

 

The final representation of the User Journey includes seven actions that Persona Valentina 

must go through, with the associated emotions that can be seen in the bottom. When 

comparing the emotions curve pre and prior the implementation of the digital platform, it's 

observed that we have positively impacted the satisfaction level during four of the processes: 

‘Accessing MyCBS/platform’s list of electives’, ‘Read through all course descriptions’, 

‘Choosing and finalizing electives options’,  and lastly ‘During course /semester satisfaction’. 

These results show that the designed digital platform has an impact in how the student 

perceives the whole activity of searching and researching electives and has potential for 

improving even more of the university’s processes. 
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Summary 

 

For the second iteration of evaluation the team has chosen the methods and strategy that 

best fits the goal of testing the usability of a high-fidelity prototype. In general, the prototype 

has rated very good, reaching an usability score of 3.85 out of 5.  The outcomes have been 

registered in an overview feedback grid which was further used for analysis of each feature. 

Following, the required design changes have been set and accordingly changed in the latest 

iteration of the prototype.  
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PART III - Findings and Discussions 

In this section, we will put forth the design principles that were discovered through the design 

process of creating the prototype of our digital platform. Additionally, the various 

considerations regarding Digital platforms mentioned in the literature have been explained in 

our context.  The contributions to research, limitations, ethical aspects and critical analysis of 

design science application have been elaborated. Finally, we touched upon the future 

developments of this study.  

8. Results of research 

8.1 Design Principles  

Throughout this DSR study, we discovered the following five design principles that are 

applicable to digital platforms that connect participants in order to provide extra information 

in a simplified structure that enhances usability and reduces information overload.  

In our context, the principles of design along with the architecture mentioned in Section 8.2.2. 

will guide the design of our digital platform that will improve the current elective process for 

students.  

P1: Information Availability: Should provide the user with access to the information that meets 

their requirements  

This principle focuses on the platform users’ needs and the means that the platform utilizes 

to reach those needs. It is essential that the user is able to find the information they require to 

perform tasks. If the information is not easily available, the user gets frustrated, abandons the 

task and in some cases, abandons the platform all together if there are other alternatives. We 

want users to trust that the platform will assist them to carry out the designed tasks.  

In our platform, the users will be able to see information they currently view on the Course 

catalogue system. In addition to this, they will now have access to the extra information 
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provided by teachers and reviews provided by other students. In this way, our solution 

provides the user with information they need about electives.  

These decisions were based on the data collected in the ‘explication problem’ phase, as well 

as feedback on our prototypes. Given all this additional information available to the user, the 

team focused on the best way to present the information without overwhelming the user. In 

our design, all this new information is not provided to the users as soon as they arrive at the 

landing page. The way this information is categorized is highlighted in the following principle. 

As briefly mentioned previously, the digital platform is set up with four subsystems to ensure 

that the benefits of modularity are reaped.  

P2: Categorization of Information: Should assist users to find the needed information 

(findability) through top-down/bottom-up information architecture 

The principle is centered in the way that data is structured and displayed to the user within a 

platform. Based on the needs of the user, the right structure of information architecture must 

be employed.   

 

The team focused on the best way to present the information without overwhelming the user, 

given all this additional information available to the user on this platform. Through the data 

from interviews and from understanding the current ecosystem, the team designed the 

landing page of the platform to be minimalist. It consists of a search bar and tiles of course 

subjects. We were able to anticipate that the students will want to search for courses by using 

key terms or discover courses based on broad categories. The team aimed at allowing for 

users to interact with information in a way that is intuitive to them. To ensure this, a navigation 

bar was added to the bottom of the screen, based on the feedback from the testing phase, 

which will be discussed in principle 3.  
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While designing the information architecture, the team focused on accurate labelling of 

categories. All the labels in the application were words commonly known by the target 

audience, for example, reviews, saved courses, or CBS specific words, for example, course 

description and application process. The labels were reviewed during the focus group as well 

as tested with users to ensure that they were genuinely understood by the audience. For 

example, the title ‘application process’ was understood by the users of the testing, however, 

most did not conceive that the withdrawal process information would be under this section. 

Thus, the team changed the label to make it clearer by re-labelling it to ‘Application & 

Withdrawal Process’. 

 

The team focused on the design principle of consistency - both internal and external 

consistency. The internal consistency of the tiles can be seen as they are in the same format 

and structure which inform the users that each of the tiles will redirect them to the list of 

categories in a similar way. In this way, the platform was designed to be predictable and easy 

to learn. As for external consistency, the tiles were designed based on similar platforms that 

the target audience are acquainted with. For instance, the different courses a student is 

enrolled for is displayed in tiles in the Canvas platform used by students at CBS.  

P3: Visibility of actions: Should inform users of all potential actions available to them  

This principle notifies the readers of the importance to clearly display the various actions 

frequently used in a platform. This means that the users must be able to anticipate the 

possible actions before they go searching for them. During the design phase of this project, 

we learnt that test users were able to learn the various actions possible on the platform only 

after they had visited the menu page.  

The menu page was designed to include the various actions such as filling evaluations, 

reading about the application process and viewing the bookmarked courses. Though this 

design worked for users, it still meant that when the users first entered the platform, they were 

uncertain of the potential actions. Thus, the team decided to structure the content in a bottom-
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up information architecture by including a navigation toolbar at the bottom of the page. This 

toolbar will consist of five buttons - information on the application process, shared with me 

courses, home, bookmarked courses and pending evaluations.  

This bottom-up information architecture allows the user to jump to relevant content on the 

platform regardless of which page they are on and thus reduces time needed to find content. 

This toolbar was based on designs in popular mobile applications that are commonly used by 

the target audience. For example, the navigation toolbars in applications such as Instagram, 

Wolt & Spotify. In this way, the team used such affordances in order to ensure that the users 

can adopt the platform without having to recall how to carry out every action. 

Our design also includes the search field at the top of the landing page and subsequently the 

search icon on the top bar of every other page. This makes the action distinct to users and 

informs them that they can always use key terms in the search bar, which is currently lacking 

in the course catalogue. With the current system, the students are able to search for a course 

based on keywords, however this action is not easily visible. Students are only redirected to 

this system when they click on a specific course name from the list on my.cbs.dk. Once they 

click this, they are redirected to the course description page which resides in the course 

catalogue system. To search for courses on this system, students have to click the small 

‘Home’ button to find the search function. To gain a further comprehension, the reader can 

view the current flow through the course catalogue below in Figure 38. Thus, we decided such 

a key function should be easily accessible for users at all times, which is reflected in our 

design.  
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Figure 38: Current flow of searching for electives & course “Course Catalogue” 

 

P4: Incentivization of core interaction: Should encourage users to complete actions required 

by them.  

This principle copes with user engagement by encouraging and informing users to perform 

tasks such as fulfilling evaluations. To get the direct attention of the users and encourage 

them to interact with the functionalities of this platform, a more personalized design comes 

to display through notifications and push messages to foster the user experience. In this way, 

a push notification shall notify users by stating “Hello, just a quick reminder, 5 days left to fill 

out the evaluation”. Furthermore, when fulfilling the evaluation, a message in the form of a pop 

up alert will come to display stating “You have just helped another student with your valuable 

opinion, thank you for that”.  

This principle generates platform retention by engaging and re-engaging (stimulating) the 

users to interact by communicating actions that are relevant for the users to take. This can in 



135 
 

addition provide platform owners with data regarding user behavior in form of engagement 

which could be beneficial to construct new strategies based on user behavior insight.  

P5: Integration of Processes: Should provide an integrated system that minimizes users 

having to re-enter the same data into a plethora of systems.  

The objective of this principle is to provide the users with a user friendly (easy) platform that 

meets their needs and is both effective and satisfying to use. This is done by integrating 

various processes and systems into one platform. By combining together different systems, 

students will circumvent the hardship and time-consuming procedure of having to navigate 

through various systems when searching for the wanted information.  

During the analysis of the data collection, the research team identified a pattern of 

dissatisfaction amongst the students regarding the current system in place for finding 

information regarding courses. Some of the ways to find information include to go to the 

“registration overview”, look through the lists of courses, and search on Google for the 

interesting electives. Another way is to use the mega-menu, press on electives, find the PDF 

list of electives, press on a course catalogue, and only within that course catalog can a student 

reach and find an elective search function.  

On account of this (data collected), the current system in place is deemed uneasy to use.  To 

facilitate a smooth usability and integration of the course catalogues, reviews (evaluations), 

information regarding electives such as withdrawal has been clubbed together to provide a 

new platform where processes are aligned.  

Consequently, eliminating both the time-consuming process of having to re-enter the same 

type of data throughout different systems, and the different procedures of searching for the 

required information. This principle further harvest benefits in the form of a much richer and 

amplified achievement of effectiveness and efficiency for the students as well as having a 

higher level of satisfaction when it comes to usability (Nawaz et al., 2014).  
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In conclusion this principle can be deemed to simplify various processes by integrating them, 

and thus eliminating the students time consuming and less efficient journey of having to scout 

for information throughout the current CBS platform to locate essential information regarding 

electives. 

Thus, the five principles we discovered to be important were explained within the context of 

our study. In section 9.1, the demonstration of how these principles can be applicable in other 

contexts will be discussed in detail.  

8.2 Digital Platform Implementation & Design  

Based on the learnings from the literature review and analysis, a number of dimensions have 

to be implemented to develop a digital platform. These will be detailed in this section.  

8.2.1 Decision about type of platform  

According to Parker et al., (2016), a platform’s overarching purpose is to connect users and 

facilitate exchange of goods which will in the end enable value creation for all participants. 

The digital platform designed in this study creates value for students who are researching 

electives. It connects these students to reviews from past students who have taken the 

course.  

Based on literature from Section 2.2.1, the platform is categorized as a transactional platform. 

Its main goal is acting as an intermediary between two parties and consequently facilitating a 

form of transaction, which in this case is sharing of additional information in the form of 

reviews. 

The designed platform resides inside the organization (CBS) and this implies important 

considerations regarding architecture, governance and phases of expansion, which will be 

later discussed in the afferent sections.  

 



137 
 

8.2.2 Defining Platform Architecture   

The goal of the study is to design a digital platform as a solution for the problem of student 

churn. Defining the architecture of the platform in the early stages is essential to reduce both 

the structural and behavioral complexities that might arise. Tiwana (2014) explains that these 

complexities could potentially lead to incomprehensibility for users and developers.   

Core Interaction 

Parker et al. (2016, p.31) describes the core interaction as “the single most important form of 

activity that takes place on a platform—the exchange of value that attracts most users to the 

platform in the first place.”  

For our platform, the core interaction is students interacting with other students, through 

reviews, in order to gain peer perspectives of a particular course. This is designed as the core 

interactions, as this feature would attract more users (students) to the platform, and it would 

help solve the current problem of lack of information about electives available to students, 

which in turn will reduce the student churn.  

The three components of a core interaction are 1) the participants, 2) the value unit and 3) the 

filter. 

The participants of any core interaction are the producers, who create value and the 

consumers, who consumer value. It is possible for the same user to play different roles in 

different interactions on the platform (Parker et. al., 2016). In our platform, the participants are 

students performing one of two activities – viewing reviews and providing reviews. In this way, 

students are both consumers (who view reviews), and producers (who provide reviews) on the 

platform. 

The value unit in a digital platform is the same value that is exchanged between the 

participants of the platform. This core interaction begins with the creation of the value unit by 

the producer. The value unit in our digital platform is the review itself as this is ‘exchange of 

information’ between the participants of the platform.  
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The filter in the core interaction is “an algorithmic, software-based tool used by the platform 

to enable the exchange of appropriate value units between users” (Parker et al., 2016, p.40). It 

is important that the participants receive value units that are relevant and desirable to them. 

The filter in our platform, will display reviews for students specific to the course selected by 

the user, as well as sorting the value units based on date in order to show students most 

recent reviews.  

Additionally, students are able to filter through the reviews themselves by a) sorting from the 

most liked to least liked reviews and b) sorting from ‘new to old’ based on the dates the 

reviews were submitted. In a), ‘likes’ refers to how many students have clicked on the ‘like’ 

icon provided on a review, and this shows they agree with it. These functions would help 

students find the reviews that are most relevant to them quicker, which in turn will help them 

make decisions about their elective choice.  

Potential Complementors 

As this digital platform is set within the CBS ecosystem, it is important to focus on possibilities 

for innovation collaboration. This is carried out through engaging resources and external 

partners in the platform.  The peripherals that will provide additional value to the users of the 

platform will be companies, current students and potential students.  

1. Companies as complementors 

In this digital platform, companies will take part by providing recommendations to specific 

courses. Companies can do this to show students that they believe the competencies taught 

in that course are relevant in the job market. The platform will evolve by including students’ 

study profiles. This will be available to companies, and in turn companies can potentially host 

career fairs by inviting students with specific profiles that fit their requirements. These 

companies will then have access to recruit students who possess the skills they require. In 

this way, both the companies and students will be able to attend more personalized job fairs.  
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2. Aspiring Students as Complementors 

Another identified peripheral interaction is opening this platform up to aspiring students of 

CBS. This can be done by allowing students, who are filling applications to programmes in 

CBS, to view the various public profiles of students in this platform. A scan of these profiles 

will broaden the aspirants’ job opportunities and encourage them to create academic profiles 

that are relevant to the needs of the current job market.  

3. Students acting as second hand sellers as Complementors 

A new interaction where students can buy and sell their second-hand academic books can be 

included in the platform. This will be an option on the specific course page, where an extra 

feature will be added. When students click on this feature, they will have access to a 

marketplace where they can buy or sell expected literature related to the course. By doing this, 

the students will have a platform that 1) provides all the information about a course, and 2) 

provides easy access to literature required for the course.  

As the platform grows, several complementors will arise, and it is important to set up a 

platform in the initial stage in a way that allows for future complementors to be able to profit 

from creating value for users on the platform.  More specifically, the next section will elaborate 

on the modularity of the platform. 

Modularity – Subsystems/components of the system 

As previously stated, the importance of architectural modularity is stressed by the researchers 

in the digital platform field. At this stage, this platform is designed to include four separate 

subsystems that work together as a whole.  

The first subsystem focuses on categorization of all courses. This contains the different 

grouping of electives based on broad categories (as seen on the landing page of the 

application), as well as sorting based on popularity and an advanced search function.  
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The next subsystem is the page of the course description. This comprises all the content 

currently in the course description section displayed in a more engaging way by using a clean 

interface.  

The third subsystem contains the ‘extra information’ for a course. Currently, this system is 

designed to include a video from the teacher, past projects done by students as well as past 

examination papers.  

And lastly, the ‘reviews’ which was stated to be the value unit, will be managed in the fourth 

subsystem. Here, the reviews submitted by students, as a part of the evaluation form, will be 

published as reviews within each course page for other students to view. In this way, the team 

is able to define the various subsystems that are designed to work separately, but bring 

greater benefit to the user when they are brought together into this one application.  

8.2.3 Governance 

A crucial element to discuss in the process of digital platform design is governance, which 

was defined by Parker et al., (2016) as the “set of rules concerning who gets to participate in 

an ecosystem, how to divide the value, and how to resolve conflicts” and by Tiwana (2013) as 

a “set of rules orchestrating an ecosystem”. A good governance strategy is intended to create 

wealth that is fairly shared among the participants to the platform (Parker et al., 2016) and 

shape and influence its ecosystem, not to direct it (Tiwana, 2013), therefore the team has set 

a strategy aimed at achieving these goals and will be discussed in the following section. 

The essence of good governance is following three main facets: Firstly, decision rights 

partitioning, which is aimed to control the division of authority and responsibilities, secondly 

control, which encompasses the mechanisms through which the platform owners will exercise 

control and lastly, proprietary versus shared ownership, which includes decisions of the 

pricing and proceeds (Tiwana, 2014). 

The first dimension revolves around decision rights partitioning and the research team has 

discussed the appropriateness of the centralization in our case, which means the decision 
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rights go completely towards the platform owner as the platform is in its early stages of 

development. The intentions for the future are to achieve semi-centralization, which will mean 

that complementors of the platform, as discussed in the Section 8.2.2, will share the decision 

rights with the platform owner. The governance and architecture are strongly interrelated in 

this case, as is very important to assure that current architecture allows for the evolution of 

the platform that will also include complementors with their services, as discussed in the 

previous section. 

The second dimension is named Control and this mechanism can take place informally, 

through relational control or formally, through one of the three: control via gatekeeping, 

process control and control via metrics (Tiwana 2014). Taking into account the fact that the 

platform is aimed at CBS students, relational control is already defined by the values and 

norms of the university and the research team implies that the users of the platform being 

CBS students will adopt the same principles as when using any of the university’s systems. 

Additionally, the team sees the importance of having some written guidelines on how to offer 

a course review and what to consider for it to bring most value.  

The next mechanism of control put in place will be gatekeeping, which means using predefined 

criteria for entry on the platform. Aimed at being a service offering for students of CBS, we find 

that the best solution of gatekeeping is requiring the users to connect using their CBS address. 

Once the address used for login is not active within CBS anymore, it means that the user 

cannot enter on the platform. Initially, this strategy is to be implemented but we consider also 

allowing entry on the platform for prospective students of CBS, which means that gatekeeping 

mechanism will need an additional measure of checking who enters the platform, if the user 

has actually applied to a study line or not. Also, the team sees the need to alter the content of 

the platform depending on the type of user. If any type of the user is allowed to visit the 

platform then the content will be adapted based on its role. 

In order to foster civilized behaviors, the team has also planned to use process control. This 

formal technique implies two actions from the platform owner. Firstly, we assure that the 

creation of the additional course evaluation which is to be redirected to the reviews section of 
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the platform is highly structured and questions formulated in such way that the students will 

offer only useful and valuable information, abstaining for example from comments directed 

towards the personality of the professor or such. The evaluation form can be seen in Appendix 

16. The second measure that the research team considers crucial is taking the public reviews 

through a quality control, where comments that discredit, insult, or contain offensive words 

will be removed from the platform after the student is given a chance to change his words. 

Finally, Metrics as a governance mechanism has been excluded from our considerations. As 

defined by Tiwana (2014), metrics are objectively measurable and need to be set by the 

platform owners so that based on how app developers achieve the imposed performance 

targets the platform owner can reward or penalize accordingly. All these considerations stated 

previously do not have to be included in the incipient stages, as app developers are not yet a 

part of the platform.  

Another consideration of governance is the impact of external rules and regulations. On one 

hand, the information the platform gathers about a student is limited to email address, study 

line and courses reviewed, together with their course evaluation, which means that General 

Data Protection Regulation (GDPR) is to be considered. Bearing in mind that the platform is 

part of an organization, in this case a public institution, all the rules they follow in regard to 

data protection will also be applied to the platform. On the other hand, the data regarding 

lecturers is also protected based on the same regulation, with an additional consideration 

towards intellectual property rights which will be discussed in section 9.  

Considering the governance of the platform designed, and the interdependencies between 

architecture and governance, potential governance needs for implementation of the platform 

and also regulations are required when integrating possible complementors. Additionally, it is 

important to notice all the implications that a set of rules or norms presented will influence 

the development and implementation of a solution service inside CBS. There are several 

implications such as levels of centralization desired, assuring a quality control of the 

submitted reviews, gatekeeping for current and future students as well as adhering to the 

external regulations.      
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Summary  

The entire section focused on how we answer the research question. The results are split into 

two overarching themes - the design principles and the digital platform considerations. The 

five design principles stated can be applicable to other interested parties, as explained in the 

next session. The digital platform considerations provide an instance of how such a digital 

platform within a university ecosystem can be structured, specifically aspects regarding 

architecture and governance of the platform.  

9. Discussion  

In this segment, the study and the results of the research will be critically analyzed. It begins 

with this study’s contributions to digital platform research and contributions to CBS. The 

limitations of the study as well as design of the platform are examined. Following which, the 

ethical aspects of the study and artefact are considered, succeeded by the reflection on the 

use of DSR methodology. Last but not the least, the future development of the platform and 

features are discussed.  

9.1 Contributions 

Contribution to Digital Platform Research   

The five principles stated in the results section of this paper touch upon the important 

considerations when designing a digital platform that aims to reduce information 

insufficiency. While the principles were previously explained in the context of the study, the 

application of the learnings to researchers will be described in this section. These learnings 

are applicable to all platforms that aim to provide users with all necessary information without 

causing information overload.  
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For any platform that has the goal of providing the participants with the information, as a value 

unit, it obviously follows that the user must have access to the information in the platform, 

specifically, the information they deem important. This was what the first principle 

‘Information Availability’ highlighted. Matching user expectations is key for adoption of the 

platform and consequently, of users encouraging others to join the platform through positive 

‘word of mouth’. Thus, designers of digital platforms must be sure to investigate the problem 

and define clearly what the users require and what they expect from the platform. It is crucial 

that digital platform owners must keep returning to users’ needs, even after the platform is 

live and successful. As users’ information needs change, the platform must keep updating the 

information and/ or type of information it provides, to be relevant.  

While the platform must have all the information that the user needs, it is paramount that all 

this information is displayed to the user in a conducive way. The second principle, 

‘Categorization of Information’ focuses on this. While defining the way information is laid out 

in the platform, the designers must go back to the study of users and context and understand 

the tasks the user wishes to complete using the platform. Based on this, the information 

architecture must be decided. As briefly mentioned, designers must ensure to fight 

information overload for the users as this would lead to abandonment of the task, and in some 

cases, the platform.  

While it is important to reduce information overload, the third principle ‘visibility of action’ pays 

attention to the fact that some of the actions need to be made clear to the user in the platform. 

While on one hand, users can benefit from categorization of information. On the other hand, 

the users must be made aware of specific key actions on every page of the platform. This can 

be done by having navigation toolbars that display the common actions or having a quick 

guide (walk-through) for users to view the various functionalities of the application. 

The fourth principle, ‘incentivization of core interaction’ is crucial for all digital platforms. 

While designing the platform, the actions required for the core interaction should be designed 

particularly to make it easy for users to carry out that action. The researchers must ensure the 

users know that the task is important, why it is important and how they can complete it. 
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Additionally, it is key to explain to the users the benefit they receive from being a part of the 

core interaction.  

Finally, the principle of ‘integration of processes’, focuses on simplifying the user journey for 

the users on the platform. In many situations, users must switch between various systems to 

complete a specific task, in some cases, re-entering information in different systems. The 

ideal digital platform solution should enable users to find the information they need as well as 

complete tasks that are pertaining to the platform. In this way, it is important to provide the 

user with a one-stop platform where they can carry out multiple actions.  

Contributions to CBS 

Through this research project, the team was able to provide CBS with insights about how the 

students perceive the current elective process.  As mentioned in the findings of the interviews 

and questionnaires, students found the current process displeasing as it did not provide them 

with the information they needed about courses. Some students revealed that they felt that 

the systems as well as course information provided were badly organized in the current 

process.  

The team was able to take these considerations and define the needs of this digital platform 

solution while considering the perspectives of teachers and administration. The focus was to 

simplify the process and improve the user experience for students by providing a solution that 

was specifically designed for their needs. The platform is designed in a way to incorporate the 

information currently available in the course catalogue as well as include the opinions that are 

presently being informally shared by students on social media platforms.  

Including the opinions or ‘reviews’ of courses on this platform that is within the CBS 

ecosystem can increase the reliability of the information. As the reviews are taken from the 

end of term evaluation sent to the students, it provides an extra layer of reliability as they can 

only be provided by students who have taken the course. Moving these opinions from an 

informal social media platform, to a CBS governed entity can help provide the students with 

pertinent information without encouraging character assassination of teachers. In this way, 
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CBS will make the current evaluation results transparent so that students are able to benefit 

from it. During the data collection phase, students mentioned how they do not fill these 

evaluations as they are unaware of how and if they are used. Making these reviews available 

to other students (while maintaining the reviewers’ anonymity if needed), creates an incentive 

for students to fill evaluation as they can see how the data is being used. Thus, the digital 

platform solution will increase the percentage of students filling course evaluations.  

9.2 Limitations 

The current research has certain limitations that we identified, that were caused because of 

our choice or based on time, resources and other people’s influence in our study. The section 

of limitations will be further split in two parts, the first looking at limitations in regard to our 

study methodology and the second considering the limitations that the platform 

implementation might have. 

Limitations of the study 

During the research, the team encountered four limitations that might have had an impact in 

the end result, due to flaws in data collection, therefore the need to recognize them. 

During the data collection, we interviewed two of the administration's employees, which 

resulted in the understanding that the people working with the process of elective application 

and withdrawal do not notice any issues in regard to student churn. By working in those 

positions, they perceive students that send emails about asking to withdraw from a course 

after the deadline as something that is a part of their job. They feel that withdrawing from 

electives is a part of the students experience and do not consider it as a pressing matter. We 

believe that the administration side of CBS can have a bigger role in the platform but due to 

rather limited insights gathered, we decided to exclude them at this stage. To get better 

insights into their work and processes they go through, we believe that observation sessions 

could have been used as an additional data collection method. This can be done by observing 

them manage emails from students, regarding electives, during application and semester. 
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A second limitation of the study was finding accurate data regarding the student churn. It 

would have been ideal to know what percentage of students drop out of a course, how many 

after the deadline and also the number of those reaching to administration for information on 

the withdrawal process. Even though we did not get a hold of those numbers from the 

administration, we discovered through the interview that they had to make it more 

complicated for students to withdraw from courses, which shows that the student churn is an 

issue on the rise. Additionally, we went on and proved the importance of this matter through 

both qualitative and quantitative data collection after which we can conclude that pupils 

withdraw from courses to a considerable degree, while some wish and do not take the matter 

through the whole formal process.  

The third limitation is in regard to the execution of the focus group. Due to ‘Covid-19’ 

regulations, it was not possible to follow the literature recommendations. Instead we had to 

split the eight participants in two sessions, which still brought a lot of valuable input for the 

research team but it is unknown if results would have been different with more participants, 

which is something to consider by other researchers.  

A final limitation of the study is the fact that during the evaluation of the prototype it would 

have been beneficial to have a quantitative beta testing strategy, beside the evaluation 

performed. The user testing in this study included mostly qualitative data collection, with 

some quantitative data in means of rating of easiness of tasks and overall usability. By testing 

the beta version of the solution together with conducting a quantitative questionnaire we 

would have been able to get more insight into how the app performs, what features need 

improvement. By conducting a quantitative evaluation, we would have also reached a 

statistical significant result that increases the evaluation’s reliability.  

Limitations of the platform 

When looking towards the implementation stages of the platform and what limitations might 

arise slowing down the expansion of our solution, we have identified three limitations. The 

first one is in regard to information overload, which was brought up also by one of the 
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interviewed lecturers, who mentioned that giving students so much additional information 

besides the course description requires them to spend even more time researching each 

elective course and that they might not like that or do it. While we agree to some degree that 

there is a possibility for this to happen, we managed to combat the issue through a number of 

features or characteristics that our platform includes such as: progressive disclosure in the 

course description, having a categorization of courses and nested lists. This way the student 

can come to the platform, and find information on courses by searching and filtering for 

courses as prescribed in design principle 2.  

A second limitation is a matter of the teacher's availability for adding extra resources. Due to 

the fact that an important part of our platform is the extra material that will help students 

research electives easier and to make a choice, we put a lot of this work onto the lecturers, 

who have to manage each course’ page, add an informational video and any other extra 

relevant materials. From the interviews we also know that lecturers don’t have much time for 

this type of tasks and that they are not always remunerated for such tasks, a limitation that 

can impact the platform if their participation is not assured. To combat this limitation we have 

designed the platform in such a way that each course will have a page that can get updated 

every semester, and therefore the lecturers need to put in some extra work only once a year or 

even less often if the course does not have any changes. In addition, we believe that by giving 

the teachers the option to share more information, they will benefit by attracting students that 

are genuinely interested in the subject and are prepared to take part in that class. 

While the intended effect of the created artefact is to solve a practical problem, it must be 

noted that there are unintended effects the artefact could have on the people and environment, 

and therefore our final limitation considers the effect of the solution on the domain. An effect 

of the solution that we realize could have a negative impact in the case of videos turning into 

a marketing competition. To elaborate on this, when a teacher posts informative videos it may 

become less about what they offer academically, and rather what they can do to visually 

attract more students to the course. This is not the intention, as it already happens in CBS as 

one teacher explained, that they deliberately make use of more catchy titles to attract 
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students.  Additionally, by allowing lecturers to upload a video of themselves presenting the 

expectations for class, materials or what the subject deals with, discrimination may occur. 

This can happen, if students dismiss an elective based on the race/gender and etc. of the 

lecturers.   

9.3 Ethical aspects of the study 

In the following section, the ethical aspects of the research will be addressed. To carefully 

examine these aspects, they are split into two - design science research and the artefact, 

which will be explained below. 

Ethics of the design science research  

As sensitive information was provided in this research by the data subjects the research team 

has considered principles for research ethics put forward by the literature of Johannesson et 

al., (2014). This can be deemed to be crucial, as the information provided by the data subjects 

could harm their academic career. It was identified that while the teachers and students 

provided this study with highly relevant information, some of their opinions were rather 

negative towards some of the CBS practices. To protect their interest, aliases have been 

created to reduce the risk of damage. To maximize the research ethics without putting a 

constraint on the research or compromising the reliability, we chose in all interviews to hide 

the course names, as the teachers could have been identified otherwise. While we hid the 

name of the course, we retained the true meaning and context of the insight. Thus, we secured 

the interests of the teachers that participated in this study. 

To avoid any misunderstanding in form of the usage of the collected data, a clear description 

of the intention of the data gathering process, the purpose of the study and research,  as well 

of the intended usage was disclosed  in interviews, focus groups and testing, to gather tacit 

consent. To certify this research as being ethical the participants were given an opt-out 

option, meaning that they had the choice of not answering a question and stopping the 

interview, if desired.  
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Ethics of the artifact 

In order to protect the users of this platform, in this section challenges that might have fatal 

consequences for the users will be discussed. The created artefact can expose student 

identities that may have a negative impact on their study experience at CBS. To maintain their 

privacy, the platform will allow for the option of hiding their full name (anonymization) leaving 

their study line as the only available information. It is further required that the potential users 

provide their consent in order for the platform owners to disclose and use their data. The terms 

will ensure the platform owners will have a full comprehension of data provided on the 

platform. 

Another potential issue regarding ethics is intellectual properties of the teachers. As stated 

earlier, the teachers have the option of uploading an introductory video about their courses. 

To protect the work of the teachers, the videos will be stated as being their intellectual property 

and they will possess the copyright of it, meaning that they choose the usage of it, and the 

distribution in accordance to EU legislation (Trazskowski et al., 2015).  

Touching upon a more controversial issue regarding ethics of this platform, the subject of 

freedom of speech can be discussed to be rather crucial. This platform allows for the students 

to share tacit knowledge regarding an elective through opinions. As freedom of speech is one 

of the ten fundamental human rights, however it is arguable that even though the individuals 

have the freedom to exercise their right, this platform should not allow for harming statements 

to be expressed from an ethical point of view. It may be a realistic possibility that the freedom 

to use and express one's opinion will contain elements of hate speech and/or cyberbullying. 

To maintain the integrity of the teachers, boundaries must be enforced to eliminate any form 

of sentiments that attack one's race, gender, sexual orientation and etc, as one teacher 

expressed their previous experience of receiving unpleasant course evaluations attacking 

their gender and race. To prevent this, it is crucial to define the boundaries to maintain the 

integrity of the teachers without restricting the freedom of speech. This can be done by 

providing clear guidelines to the users without leaving the users with the feeling of being 
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surveilled. In spite of that, this platform will be a part of the CBS ecosystem and the 

governance and regulations have to comply with the preset regulations enforced by CBS.    

9.4 Reflection on the design science research process 

When looking back at our research process we believe that the study would benefit from more 

iterations throughout the design process. Considering that DSR is an iterative process, we 

limited the iterations to a number that was achievable in the given time frame.  

 

To improve the reliability and validity of the research, we would have carried out a second 

iteration of interviews. This will help gain insights on whether the requirements that were 

found, were actually what the users needed. In this project, we check these requirements in 

an indirect way by receiving feedback on the paper prototype through focus groups. To further 

increase the reliability of the data, the team could have put out a questionnaire that asked the 

student population to rank the features they find necessary and desirable.  

Regarding the testing phase, we have identified that another iteration would help support the 

findings. To do so, we would also perform testing with a wider sample, which will increase 

reliability and let us see how the platform performs with the target audience. By doing so we 

thought of going into University with the prototype in hand to ask random students to test and 

provide their feedback on the solution.  

9.5 Future Development 

Launch strategy 

Future implications of platform development can be discussed in the form of platform launch 

strategies, as identified through the literature review. To develop platform launch the 

strategies will rely upon the fact that this platform will be launched as a part of CBS, meaning 

that it will function as a platform within the organization. Consequently, traditional push 

strategies will be combined with more contemporary pull strategies. Push strategies will be 
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utilized in the form of launching the platform on the CBS intranet (my.cbs.dk), combined with 

an article in the independent University newspaper ‘CBSWIRE’ to generate attention.  

In terms of pull strategies, the research team considered the possibility of facing the chicken-

or-egg problem. To overcome the challenge of attracting both user sides of the platform to 

ensure successful platform establishment, the following techniques of staging value creation 

have been utilized. Staging value creation shall be implemented as teachers will be recruited 

in the initial phase to co-build their course rooms by providing information regarding their 

course (course description, teaser video, extra information, and syllabus). Thus, 

demonstrating parts of the benefits of the platform, and thereby students will be attracted to 

search for courses within the platform, and be encouraged to upload reviews of the courses.  

Additionally, the teachers will moreover reap the benefits of the reviews in order to understand 

how their courses are being received. More students will be drawn to the platform to search 

for information about courses, which will encourage teachers to use the platform to promote 

their courses.  

Lastly the strategy of piggybacking will be adopted. From the questionnaire results it is 

acknowledged that 31.5% CBS students have publicly asked a question regarding an elective 

on Facebook, which means that students of CBS today make use of Social media to find 

information regarding a course. Consequently, the research team will therefore market the 

platform on various CBS groups on Facebook to attract CBS students and achieve viral growth 

by piggybacking on the external network. In return students might be seduced to visit the 

platform and become a user (Parker et al., 2016). 

9.6 Phases of expansion 

Network growth strategy 

By applying the concepts identified in the literature review to the platform, it is evident that 

further steps must be employed to expand the platform by focusing on exploiting network 

effects and business development.  

http://www.mycbs.dk/
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In the qualitative data collection process, it was recognized and established by various 

interviews that students felt that CBS course descriptions predominantly lacked information. 

As CBS fails to provide the essential information to students and it can evidently have negative 

consequences, in the form of student churn. These challenges will be used in order to attract 

users to the platform, and thus accelerating growth.  

The research team must reflect and foster positive same side effects, as for example more 

users will facilitate more reviews meaning that the percentage of finding a review on a specific 

course from other users will increase and thus the strength one side has a potential influence 

of fostering the growth. 

Platform owners must understand the importance of growing communities and reaching a 

critical mass of users. This lack of reaching a critical mass will result in the collapse of the 

whole system (Thierry et al., 2018). In our case, not getting enough students to provide reviews 

will have a negative impact on the core interaction. The team acknowledges that reviews as a 

value unit will not be the main attractor due to the lack of them in the early stages. To evade 

this negative cross-side effect, we aim to stimulate network effects in the early phases with 

the design of a sophisticated yet informative site that communicates rich information 

regarding the elective in form of a course description, course literature and a short-visualized 

video (teaser video) of the various electives. Moreover, the teachers have the opportunity to 

add more information to their respective course site. The students will therefore join the 

platform due to the categorization of courses and comprehensive course pages provided. The 

core interaction will be facilitated in the second phase as students will be encouraged to fill 

out reviews of the chosen electives with notifications that will be displayed on the landing 

page of the application with a deadline, as well as being notified by push notifications in order 

to stir higher engagement and consequently, generating positive cross side effects.  

Moreover, teachers will be encouraged to be a part of the platform as this platform will provide 

them with the opportunity to promote their courses in an innovative manner, whilst allowing 

them the option to provide additional information regarding the course, besides a course 

description. Arguably this will benefit teachers by giving them the opportunity to promote their 
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courses. In conclusion, a positive same side network effect will be produced as teachers will 

inspire other teachers to join the platform and promote their courses more efficiently. 

Conversely, the rich opportunity as mentioned earlier will therefore give the teacher the chance 

to generate more value to their course whilst clarifying the objectives of the course which in 

return will attract more students, thus generating positive cross side effects.  

9.7 Future Development of Features 

A further development of the digital platform can be included in the form of complementors, 

as previously explained in section 8.2.2. Allowing them on the platform will benefit both the 

complementors as well as the participants of the platform. The complementors will have 

access to information that the platform provides while the participants will benefit from 

additional functions/interactions.  

In addition to these complementors, these following features can be implemented once the 

platform has matured and has a stable user base. First and foremost, the current system 

students use to register for electives - Online student service, will be a natural extension to 

this platform. This means that students will be able to find all the information about courses 

as well as apply for electives on the same platform. Secondly, a quiz will be incorporated to 

attract more students, and offer an interactive way to gain insights about their elective 

preferences. This quiz will gather information about student’s career goals and learning 

preferences and generate recommendations on academic fields. Thirdly, students who have 

a high evaluation completion rate and whose reviews are appreciated by the community 

(measured by likes) will be awarded a ‘Top Reviewer badge’. This will encourage students to 

complete evaluations and thus increase the participation rate in the platform. Finally, teachers 

will be allowed to respond to reviews on their course page, as it will help them present their 

perspective if they desire and allow them to clarify the pains stated by students.   

In this way, the platform will continuously ensure growth and innovation by adding features 

that will benefit users. 
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10. Conclusion 

This research study set out to answer the question: What are the design principles of a digital 

platform that decreases student churn?  The motivation behind this thesis relies on the 

frustrations each team member faced in the process of applying to electives. Our objective 

was therefore achieved by creating an artefact of a digital platform through design science 

research.  

This artefact was constructed by using pragmatism as the backbone of the study which 

allowed us to investigate and collect that data which suited each phase of the research. The 

flaws of the current elective process that were initially assumptions, were confirmed by both 

gathering qualitative data through interviews with the stakeholders and quantitative data 

through questionnaires. Based on this, we defined the problem and scope for improvement. 

Through various design science methods, the requirements for the aforementioned artefact 

was discovered. Subsequently, the features of the platform were decided based on the results 

of a brainstorming session and the knowledge derived from gathered data. The team carried 

out two iterations of developing and testing the artefacts through focus groups, and individual 

user testing sessions. The importance of this relies on the basis to continuously understand 

as well as designing a solution based on the user’s needs.  

The resulting high-fidelity prototype simplifies the current process by having an integrated 

platform that includes all courses (mandatory & electives) with their description, additional 

information, and reviews from past students.  As students rely on information as a resource, 

we found this to be crucial in order to reduce student churn by providing them with all the 

information needed to make an informed decision.  

Based on this research, we came up with five design principles for digital platforms that focus 

on providing information in a simplified structure that facilitate informed decision-making. 

They covered concepts of information availability, categorization, visibility of action, 

incentivization of core interaction and integration of process.  
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The first design principle of information availability provides future researchers understanding 

of how to design a platform where the focal point is the need of the user. The second principle 

that researchers must focus on is the findability of the information. This means that they must 

categorize the information to simplify the user journey, which can be accomplished by 

designing the appropriate information architecture. In our context, it has been realized by 

unambiguous labelling and a bottom-up information architecture. The third principle that 

researchers must consider relies upon the visibility of actions, which emphasizes the 

importance of informing users of potential actions on the platform. This can be ensured by 

implementing intuitive tools such as navigation toolbars that mitigate confusion and 

frustrations. The fourth principle revolves around the notion of communicating the value of 

the core interaction in a platform. This can be done by incorporating functions such as 

notifications to gain the attention of the user whilst providing them with the purpose of 

participating in the platform. The fifth principle aims to simplify the practice of finding 

information by integrating interrelated processes that are required to complete a specific task. 

The aforementioned principles can benefit researchers to develop a digital platform as they 

can serve the role of being a guideline. This study can further aid researchers wishing to make 

use of design science research to create an artefact based on the needs of the users.  

CBS as well as other universities can draw benefits from the designed digital platform as it 

illustrates the drawbacks of the current process as well as provide insights of perspectives of 

various stakeholders involved in the institution. Lastly it sheds light on how current processes 

of selecting courses are evidently proven to fall short on the needs of the stakeholders and 

lacks contemporary usability standards.  
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