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Abstract 

The development of product-service systems (PSS) requires the design of value propositions, which 

involves challenging activities. In the context of business model innovation, gamification is presented 

as a practical mechanism to support the design process. This study aims to create a prototype of a 

gamified approach to design PSS value propositions and to compare its application to a traditional 

design approach. Based on a design experiment, the advantages and problems for both approaches were 

evaluated, providing insights for further development of the new version of the gamified approach. 

Keywords: product-service systems (PSS), business models, early design phase, design tools 

1. Introduction 

Product-service system (PSS) is an alternative for companies to innovate and generate additional value in 

markets, where improving products is no longer enough. This innovation encompasses an integrated 

offering of products and services (Boehm and Thomas, 2013). Servitization is the transition process, 

from traditional business model to one that offers PSS (Baines et al., 2017). 

Developing a PSS implies an innovation of the business model (Rozenfeld et al., 2018), by altering how 

the resources and capabilities are converted into solutions. A central dimension that guides the business 

model design is the value proposition (Laurischkat and Viertelhausen, 2017). PSS value propositions 

denote the value that the company may offer to customers and other stakeholders, through products and 

services (Resta et al., 2017). The design of value propositions influences the creation and improvement 

of offerings and the reconfiguration of systems (Maglio and Spohrer, 2013). 

Based on a review of literature, the process to design PSS value propositions can be said to encompass 

five main innovation steps, which should be carried out iteratively: 

 Understanding: this step encompasses activities related to the understanding of the current 

situation of the company through internal and external analysis and understanding of customers 

and other stakeholders (Pezzotta et al., 2016; Baldassarre et al., 2017; Hein et al., 2018). 

 Ideation: this step primarily focuses on generating ideas and consolidating PSS value 

propositions to solve the needs, problems, and opportunities of customers and other stakeholders 

(Geissdoerfer et al., 2016; Fernandes et al., 2018). 

 Selection: includes activities to select PSS value propositions based on different criteria or 

aspects (Fernandes et al., 2018). 
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 Evaluation: includes the evaluation/assessment of value propositions with respect to the 

consequences of each solution (Baldassarre et al., 2017; Rau et al., 2017). 

 Experimentation: addresses the development of prototypes to test/experiment the value 

proposition with customers and other stakeholders (Leitão et al., 2013; Geissdoerfer et al., 2016; 

Baldassarre et al., 2017). 

Although some approaches have been proposed to design PSS, only few methods and tools have been 

developed to support the design of PSS value propositions. Only recently, studies have investigated how 

to create or improve value propositions (Åkesson et al., 2016; Pogue et al., 2016). There is still a need 

for a practical and systematic mechanism to support the design of value propositions for PSS business 

models, such as frameworks, gamified approaches, or visualization tools. 

In business activities, gamification is presented as an opportunity to support the design process (Duin 

and Hauge, 2008). Gamification refers to the transfer of game design elements to non-game 

environments. It aids “in having visibility in the early phase of design” (Kerga et al., 2014, p. 343), while 

providing a common source for the exploitation of business model innovation. It is considered as a 

powerful toolkit to apply in a business context by encompassing two aspects, the understanding of the 

game design process and business techniques (Werbach and Hunter, 2012). 

Inspired by a previous study that developed a game-based methodology for e-mobility business model 

innovation (Laurischkat and Viertelhausen, 2017), the hypothesis developed for this study is that in the 

perception of participants, a gamified approach is more effective in the design of PSS value propositions 

in comparison to a traditional design approach when fostering motivation and performance, facilitating 

discussions, and providing better experience satisfaction. In the context of this study, effectiveness is 

related to the understanding and usability of approaches, how they contribute to consolidating the value 

propositions, and how they promote motivation (i.e. how they energize and give meaning to behaviour 

and actions), discussion and a satisfactory experience to participants in applying the approaches (relative 

to their emotional reaction). The effectiveness was measured based on participants’ perceptions. 

To test the hypothesis, this study aims to develop a prototype of a gamified approach to support the 

design of PSS value propositions and to compare its application to a traditional design approach (which 

does not employ gamification) through an experiment. 

This paper presents a gamified approach to design PSS value propositions, the differences regarding the 

traditional approach, the experiment configured to apply both approaches, and the results related to the 

process of application. The analysis of the quality of the value propositions is not considered in the scope 

of this study since the focus is on the design process itself rather than on the outcomes of it. The main 

contribution of this study is the systematization of a process to design PSS value propositions, the 

assessment of whether a gamified approach can facilitate this design (encompassing its elements, steps 

and general characteristics) in relation to a traditional approach, and the unique aspects that should be 

considered when applying a gamified approach. 

This paper is structured as follows. Section 2 describes the research methodology. Section 3 

describes the gamified approach developed in this research. Results from the experiment when 

comparing the gamified approach with a traditional design approach are described in section 4, and 

section 5 presents the main findings and lessons learned. The paper ends with section 6, which 

presents the conclusion. 

2. Research methodology 

This study followed the game design process (Werbach and Hunter, 2012; Martin, 2017) to develop the 

prototype of a gamified approach that aims to support the design of PSS value propositions (sub-section 

2.1). Through a design experiment, an empirical interventional study was conducted to analyse the 

applicability of the gamified approach compared to a traditional design approach (sub-section 2.2). 

2.1. Game design process 

The development of the prototype of the gamified approach followed a qualitative and iterative 

process consisting of five steps (Figure 1): concept definition, pre-prototyping, prototyping, tests, and 

improvements (Werbach and Hunter, 2012; Martin, 2017). 
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Figure 1. Game design process to develop the prototype of the gamified approach  

(adapted from Werbach and Hunter (2012); Martin (2017)) 

In the first activity of concept definition, the scope of the gamified approach with respect to the 

innovation steps for designing PSS value propositions was defined. Three conditions were delineated to 

decide which innovation steps should be covered by the gamified approach. The conditions are: 

1. the steps should depend on input information already consolidated prior to application, i.e. do 

not require activities to be performed outside the gaming environment; 

2. the steps can be applied sequentially and immediately according to their output-input ratio; 

3. the steps can be applied in a timely manner considering the time constraints in companies to 

apply the gamified approach. 

Based on those conditions, the scope of the gamified approach was defined to provide gameful 

experiences for practitioners when generating ideas, creating and selecting PSS value propositions. Only 

the steps of ideation and selection were addressed in the gamified approach, as the others (understanding, 

evaluation, and experimentation) demand information and/or decisions that could go beyond the setting 

of a gamified approach (considering the progression throughout a gamified approach and the 

involvement of players). 

The second activity of concept definition was the identification of game elements that should be 

considered and managed when developing the gamified approach. Game elements are features or 

characteristics relevant to gamification, comprising dynamics, mechanisms, and components (Werbach 

and Hunter, 2012; Schell, 2015). The elements were defined considering the nature of each innovation 

step covered by the gamified approach. Since the game design process is iterative, the employment of 

the game elements was balanced and adjusted during gameful experiences by analysing the 

particularities in relationships between the mechanisms and components employed. 

An initial version of the prototype of the gamified approach was developed in the step of pre-prototyping 

to gain empathy and learning about gamification, creating conditions to bring out new information 

regarding the concept definition of the approach. The overall process described by Fernandes et al. 

(2018) was used as a basis to develop the pre-prototype. This process was selected since it was 

exclusively developed to design value propositions in the context of a servitization and PSS design 

methodology (Rozenfeld et al., 2018). A scenario to apply the pre-prototype was prepared, based on a 

previous PSS case study (Fernandes et al., 2018). Two initial tests were conducted with researchers in 

workshops that occurred within a period of six hours. 

Based on insights and feedback obtained from participants when testing the pre-prototype, prototypes of 

the gamified approach were developed. In this step, knowledge from process models described in PSS 

literature (e.g., Geissdoerfer et al. (2016), Baldassarre et al. (2017) and Breuer and Lüdeke-Freund 

(2014)) enriched the development of the prototypes of the gamified approach. Three tests were planned 

and executed with researchers in workshops whose duration varied between three and four hours. First, 

the gamified approach was introduced to participants and then it was played. Feedback from players was 

obtained during and after application. To record and process information, the researcher employed audio 

recording, formal debriefing sessions before and after the prototypes’ application, direct observation, 

informal conversations (Voss et al., 2002), and research diaries (Symon, 2004). 

From developing one prototype to another, improvements opportunities for the gamified approach were 

identified based on the analysis of evidence collected from prototype testing. Improvement opportunities 

were mainly related to the rules and procedures of the gamified approach. After a few iterations, a new 

version of prototype was set to be applied in a design experiment and tested by users. The description of 

the gamified approach (compared to the traditional design approach) is provided in Section 3. 
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2.2. Design experiment 

An experiment was conducted to evaluate the prototype of the gamified approach, in comparison with a 

traditional design approach (see Section 3). The research hypothesis (Section 1) was tested by analysing 

the experiment adopting an observation approach and a feedback questionnaire. The experiment was 

conducted with 52 students from a PSS course of a design engineering Masters Programme. Different 

backgrounds and competencies of students simulated the conditions faced by cross-functional teams in 

companies. Masters students can be considered the target group when developing new design approaches 

since they are advanced beginners (Kleinsmann et al., 2012). 

The students had been randomly divided into thirteen groups composed either of 3 to 5 individuals. 

Each group was working on a PSS case (defined by professors from the beginning of the PSS course) 

from different sectors and industries (fashion and textile, mobility/passenger transport services, assets 

management). Prior to the experiment, students had already consolidated the information related to the 

innovation step of understanding, which is the input to apply the steps covered by the gamified 

approach (ideation and selection). This information concerned the identification of current PSS value 

proposition, understanding of stakeholders, PSS life cycle, and environmental and cost impacts for 

each PSS case. The challenge had a PSS design orientation, with the business scenario considering the 

improvement of the PSS value proposition to address the current issues identified in each PSS 

business model. 

The experiment lasted 2.5 hours. It featured a 15-minute introduction with an explanation about the 

value proposition construct in PSS domain and a brief explanation of the purpose of the activity at hand. 

It was followed by a two-hour design session, where the groups were asked to follow instructions 

(Section 3), representing the “knowledge baseline”, to define a new value proposition for the PSS cases. 

Six groups (considering a total of 22 students) received instructional information on the basis of a 

gamified approach, and seven groups (in a total of 30 students) received information that guided the 

creation of a new PSS value proposition on the basis of a traditional approach. It is important to highlight 

that all groups followed the same steps (what to do), to ensure comparability between approaches. 

However, as described in Section 3, the approaches differed in terms of the elements employed to each 

one and on how to combine different content to design a new PSS value proposition. In the end, a 15-

minute session was deployed, to get feedback from students through discussions. The students were also 

asked to complete a feedback questionnaire. 

During the experiment, the students’ behaviour was observed, with respect to activity involvement and 

group discussions. Questions asked by students about how to apply the approaches were recorded 

through the use of research diaries (Symon, 2004) and further processed. 

The feedback questionnaire was developed based on the method proposed by Echeveste et al. (2007) for 

structuring research protocols. The questionnaire comprised a combination of multiple-choice (first 

section) and open-ended questions (second section). The first section contained seven questions with 

answers distributed on the Likert scale, varying from 1 (completely disagree) to 5 (completely agree). 

Multiple-choice questions were related to seven aspects: (i) understanding of approach; (ii) usability of 

approach; (iii) common understanding of the PSS value proposition; (iv) consolidation of a new PSS 

value proposition; (v) discussions encouragement; (vi) group’s motivation; (vii) satisfaction with the new 

PSS value proposition. The second section contained three questions that required an open answer to 

evaluate the approaches in three aspects: (i) greatest advantages; (ii) greatest difficulties when applying 

the approach; (iii) open feedback from the respondents. 

To evaluate the degree of agreement among respondents on the questions answered with the Likert 

scale, the interrater reliability (IRR) was calculated. This index shows the alignment and similarity 

degree among the answers. It can vary from 0 to 1, where the maximum value stands for complete 

concordance. In this research, a minimum interrater reliability coefficient of 0.5 is required to consider 

that the respondents achieved a consensus (based on Fernandes et al. (2018)). We highlight that the 

evaluation of the degree of agreement was based on the responses of the total number of students 

rather than by groups (22 students for the gamified approach and 30 students for the traditional 

approach). The students answered the questionnaire individually in relation to the specific approach 

they had employed. They were just organized into groups as a way of delivering the approaches and 

conducting the experiment. 
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For each question to be evaluated (designated 𝑋𝑗), the within-group interrater reliability (represented as 

𝑟𝑤𝑔(1)) is calculated by the following equation (Equation 1) (James et al., 1984). 

𝑟𝑤𝑔(1) = 1 − (
𝑆𝑋𝐽

2

𝜎𝐸𝑈
2)  (1) 

In that equation, 𝑠𝑥𝑗
2 is the observed variance, and 𝜎𝐸𝑈

2 is the variance expected in case all judgments 

were due to random measurement error. The expected variance (𝜎𝐸𝑈
2) is calculated with Equation (2) 

(James et al., 1984), where 𝐴 is the number of alternatives in the score scale (i.e., 5 alternatives). 

𝜎𝐸𝑈
2 =

(𝐴2−1)

12
 (2) 

In respect to the open-ended questions, the descriptive justifications provided by the respondents were 

synthesized to achieve further conclusions. 

3. Gamified approach to design PSS value propositions 

The gamified approach is being developed as a collaborative approach in which the players act 

together to achieve the goal of designing new PSS value propositions. This goal, adapted to the 

reality of each PSS case, provides meaning and purpose for players. 

Both gamified and traditional approaches follow the same activities to ensure comparability 

between them, but differ on how the content is presented (regarding the instructions and components 

applied). The interaction components included in each approach are depicted in Figure 2. 

 
Figure 2. Components included in the gamified and traditional approaches  

(elaborated by authors) 

The approaches consist of five activities that are built upon each other and have a different focus. 

Inputs to apply the approaches unfold from the analysis of the PSS cases referring to the needs, 

problems, and opportunities that customers and other stakeholders might be facing. Table 1 provides a 

description of the steps and the corresponding specificities for each approach. 

Table 1. Description of steps for gamified and traditional approaches (elaborated by authors) 

Innovation 

step 

Activities Gamified approach Traditional design approach 

Ideation Scenario setting: 

identification of the 

relevant benefits the 

PSS should generate  

Each player should state the 

benefits in the benefit board each 

one received 

Participants do not receive a 

specific instruction on how to 

point out the benefits 

Brainstorming: 

generation of ideas of 

products and services 

to promote the 

benefits. It was 

proposed for freeing 

the mind of students  

Individually brainstorming. After 

the individual ideation session, 

players present their ideas while 

placing the ideation cards on the 

correspondent layer on the ideation 

board. Players receive victory 

points for each idea generated 

Participants can decide on 

individual or group brainstorming 
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Table 2 presents the general characteristics for both gamified and traditional approaches. 

Table 2. General characteristics for the gamified and traditional approaches 
(elaborated by authors) 

Gamified 

approach 

- Played over three rounds, which include one or more activities: 

Round 1 (scenario setting and brainstorming) 

Round 2 (stimulating ideas generation) 

Round 3 (combination of ideas and selection) 

- Gaming rules are described in cards and define the meaning, function, and relations between 

components. At the same time, rules define the scope of possible actions for players. 

- Participants assume a fantasy-role of the basic profiles in the context of value proposition 

design. The roles are related to marketing & sales department, portfolio (product/service) 

department, new business department, sustainability department, and customer. They are 

assigned to provide a perspective to players when transferring the know-how into the process. 

- Victory points are given to players in the first round, and a score is associated to ideas in the 

second round (no more for each player, demonstrating the collaborative design). 

Traditional 

approach 

- A step-by-step approach (the approach is not divided into rounds). 

- Instructions are also described in cards, but differ on details on how to proceed in each step, 

suggesting self-management by the participants. 

4. Results from the experiment 

Participants were actively involved in applying the approaches. Collaboration among students into the 

same group was observed to both understand the applicability of approaches and to perform the 

proposed activities at hand. No difference was observed among groups working with the gamified 

Innovation 

step 

Activities Gamified approach Traditional design approach 

Ideation Stimulating ideas 

generation: 

generation of 

additional ideas by 

using PSS design 

options cards 

Each player advances up to three 

ideas with the highest number of 

benefits. In groups of two/three 

individuals, players pick up PSS 

design options cards, dealt 

randomly, to come up with 

additional ideas that complement 

the selected ideas from previous 

activity. Groups of players present 

their ideas while placing the 

ideation cards on the correspondent 

layer on the ideation board. Groups 

of ideas are scored by the number 

of benefits related to them. 

Participants receive PSS design 

options cards to come up with 

additional ideas. Participants do 

not receive a specific instruction 

on how to organize the ideas 

generated. 

Combination of 

ideas: 

Bringing together 

complementary ideas 

Players should advance up to five 

groups of ideas with the highest 

number of benefits. Based on the 

analysis of groups of ideas, players 

should combine them into different 

value propositions. Adverse effects 

(sacrifices to customers and other 

stakeholders) the value proposition 

may generate should be discussed 

and write down in sticky notes. 

Based on the analysis of ideas, 

which may be organized 

unstructured (depending on 

previous activity), participants 

should combine them into 

different value propositions. 

Adverse effects (sacrifices to 

customers and other stakeholders) 

the value proposition may 

generate should be discussed and 

write down in sticky notes. 

Selection Selection: 

choosing a value 

proposition 

A value proposition is selected based on the analysis of the impact of 

the benefits versus sacrifices. A statement should be written. 
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approach and the traditional design approach. In general, participants of all groups were engaged 

throughout the experiment, sharing their knowledge in a participatory manner. 

For both approaches, questions arose regarding the number of benefits to be selected in the first step 

(scenario setting); the nature of sacrifices (whether they were negative impacts on the business or 

just aspects that avoided achieving the benefits); and what to do with ideas that have not been 

consolidated into a value proposition. Such questions might indicate that the participants were really 

involved in the activity at hand and in understanding the content of approaches rather than applying 

them mechanically. 

The answers to the questionnaire were statistically analysed according to the interrater reliability 

coefficient. A total of 22 students answered the questionnaire with respect to the gamified approach, 

and 30 students in relation to the traditional approach. The final values are presented in Table 3. 

Table 3. Results from the experiment based on the feedback questionnaire  
(elaborated by authors) 

  

Gamified approach 

(k = 22 respondents) 

Traditional approach 

(k = 30 respondents) 

  𝑋̅ 𝑟𝑤𝑔(1) 𝑋̅ 𝑟𝑤𝑔(1) 

I was able to understand the complete procedure of 

employing the approach 
3.48 0.62 3.67 0.57 

I think that the approach was easy to use 3.38 0.58 3.83 0.58 

I think that the approach helped the team to form a 

common understanding of the final PSS value 

proposition 

3.71 0.54 3.97 0.50 

I think the approach helped the team identify the 

relationships between ideas and consolidate value 

propositions 

4.10 0.85 3.90 0.64 

I think that the approach encouraged discussion and 

helps the team to uncover disagreements and build 

consensus when consolidating the value propositions 

4.00 0.60 4.17 0.58 

I think the approach, based on its logic and 

characteristics, fostered the team’s motivation to 

develop PSS value propositions 

3.90 0.30 3.97 0.57 

I think the solutions that my group proposed are 

satisfactory 
4.00 0.35 4.10 0.68 

When comparing the gamified approach and the traditional design approach, most respondents agreed 

that was easy to use and to understand both approaches. Respondents partially agreed that the 

approaches were helpful to form a common understanding of the PSS value proposition. Most of them 

agreed that the approaches encouraged discussion when designing the value propositions. The degree 

of agreement among respondents that employed a gamified approach is higher than those using the 

traditional approach to identifying relationships between ideas. In contrast to the traditional approach, 

there was no agreement that the gamified approach had fostered the team’s motivation and that the 

solutions developed through this approach are satisfactory. The possible reasons for this and the 

improvement opportunities in relation to these aspects are discussed in Section 5. 

The greatest difficulties reported by the respondents, regarding the gamified approach, was the lack of 

time and facilitation to understand all the rules and how to apply some gaming components (mainly 

the benefits board and the ideation board). According to some respondents, given the time available 

for the design session, different rules for each round and the employment of several types of 

boards/cards made the gamified approach complex. It was suggested that, instead of just following the 

written instructions, a moderator could support the application. Respondents positively highlighted the 

fact that this approach helped in structuring creativity through the use of different roles and ideation 

cards, and in combining ideas. Some respondents stated that the separation into different rounds gave 

the opportunity to focus on one activity at a time, building knowledge upon the others. 
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The greatest difficulty related to the traditional approach was also the timeframe to understand the 

activities before starting the process. Since the traditional approach allows participants greater 

freedom on how to perform the activities, some respondents argued that it was difficult to combine the 

ideas and, consequently, to define a final PSS value proposition, requiring more specific guiding rules 

when applying the approach. The greatest advantages reported by respondents were more related to 

the overall process that was also employed through the gamified approach. 

For both settings, some respondents stated that the approaches inspired them when generating ideas, 

encouraged discussion and the evaluation of ideas based on the clarification of benefits and sacrifices. 

In general, the participants stated that discussions about the benefits to be promoted by the PSS value 

proposition and the use of PSS design options cards were the most valuable elements of the 

approaches. Benefits were employed to support the initial ideation and to evaluate the ideas generated. 

According to respondents, PSS design options significantly helped at fostering new ideas or improving 

ideas already proposed, since they helped broaden the solution space. 

5. Discussion 

The results from the experiment pointed out the complexity to apply the gaming components due to 

different roles, rules, and several interactive components (e.g., boards/cards), which affected the 

teams’ motivation when applying the approach. This fact shows the importance of simplifying the 

process and to explore the role that a moderator could play in providing a common ground about the 

roles, rules, challenges, and on how to apply the gaming components in a clear and harmonized 

manner. Furthermore, a detailed overview of the entire process covered in the gamified approach 

could facilitate its understanding and applicability. More than providing cards with instructions, 

personal support for players seems to be needed, as the different background of the players might 

affect the understanding of the cards content. Combined with facilitation, simple pictures and text 

could make the cards more approachable for all players. 

Facilitation might also encourage more collaboration, learning and motivation between players. This 

fact is directly related to the research hypothesis (Section 1). By analysing the statistical results, it was 

not possible to conclude that the gamified approach, as configured for this study, enhanced motivation 

of to the participants. However, the gamified approach supported discussions, leading to a good overall 

experience. In general, similar results were achieved for both approaches (whether considering the 

average and the interrater reliability coefficient). This might indicate that gamification is not effective 

per se and it is complex to apply this to design value propositions. The decision to use specific game 

elements and the understanding of them by players affect their motivation, experience and satisfaction. 

Compared to the traditional approach, based on the answers from the open-ended questions, the 

gamified approach provided a more structured way to ideate and combine ideas. Usually, traditional 

approaches do not provide details on how participants should perform, suggesting self-management by 

them.  Besides the benefit cards and the PSS design options cards (that were considered valuable in 

both approaches), ideation cards and different rounds were considered valuable in the gamified 

approach. The ideation cards supported the visualization of ideas in association with benefits, and the 

rounds made the process clearer and created sub goals to players. These elements should be explored 

in further version of the prototype of the gamified approach. 

6. Conclusion 

This study developed a prototype of a gamified approach to support the design of PSS value propositions 

and compared its applicability to a traditional design approach. The comparison was conducted by means 

of an experimental study combined with observation technique and feedback questionnaire. 

Findings of this study revealed the potential importance of facilitation when proposing a gamified 

approach to design PSS value propositions. The characteristic of the traditional approach suggests 

freedom for participants who could self-manage how the activities would be performed. In turn, a 

higher effectiveness of the gamified approach in this context depends on the understanding of the 

mechanism and components applied, and a moderator could facilitate the process. As consequence, 

this affects the motivation, performance and satisfaction of players. In this context, the results from the 
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experiment did not completely provide a clear conclusion about the hypothesis defined for this study. 

There was no agreement that the gamified approach proposed in this study has fostered motivation and 

has provided satisfactory solutions. This can be a consequence of how the approach was applied 

(without facilitation and with tight time constraints). At the same time, the gamified approach 

encouraged discussions and provided a good experience for players. Considering the presence of 

facilitation, different configurations of the game elements could be proposed and analysed to define 

the ideal configuration of the gamified approach that could completely attend the hypothesis defined 

by this study. It is highlighted that the gamified approach proposed in this study is a prototype and 

new iterations are still being conducted to improve the approach. 

This study contributes to theory by providing lessons learned (described in Section 5) that can be 

used as opportunities to improve the gamified approach being developed with the aim of supporting 

the design of PSS value propositions. From a methodological perspective, the configuration of the 

experiment conducted through this study could be used as inspiration by researchers when 

configuring similar types of experiments. Regarding the practical perspective, this study developed 

a prototype of an approach, on the basis of gamification, to support the design of PSS value 

propositions. 

Limitations of this study can be pointed out. The design session was conducted with Masters 

students, who are not yet practitioners working in a real industrial environment. Also, the 

experiment was conducted in an artificial setting (university environment). This limits the 

generalization of the results. However, in general, research experiments testing new approaches are 

still conducted in artificial settings, which do not invalidate the results, especially in the case of this 

study that focused on testing prototypes of design approaches. The quality of the final ideas was not 

discussed in this study, since the main focus was on the process and next step of this research should 

include this analysis. 

Future work shall develop an improved version of the gamified approach based on the evidence of 

importance of facilitation and clear definition of game elements for players. Further requirements 

elicitation shall be performed to complement the information derived from the experiment. New tests 

shall also be performed, especially in real cases in the industry. From this, qualitative analysis of the 

final ideas and value proposition should be conducted to evaluate the efficacy of the approach. 
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