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Abstract 

        Agile methods to foster rapid creative iterations were introduced in the squad ‘Studio Silver’ at the 

Industrial Design department of the Eindhoven University of Technology. These methods are used in order 

to build understanding of the needs and social interaction of healthy and active ageing and design 

interventions for new behavioral patterns and increase quality of life. To nurture Agile iterations, we 

integrated a working approach for the students, consisting of trial-feedback-reflection-iteration loops. 

Throughout the implementation of the squad (i.e. a studio approach of approximately 30 students for 

collaborative communities in which students work in design and research projects), students present their 

progress in terms of short write-up of the design proposals, presentations, and prototypes several times in a 

period of 16 weeks. Formative feedback serves as feed-forward method to stimulate new actions in the 

design allowing spacing effect in rapid prototyping and supporting long-term learning. We conducted a 

study in semester 2, 2019, to investigate the effects of feedback and reflection on students’ deliverables. 

Two interim feedback moments were introduced. The first interim feedback moment took place in week 4 

for students to present design/research proposal to demonstrate why there is a design/research challenge, 

how they plan to tackle it, what they expect to achieve and what they have already achieved. In week 8, 

students submitted a reflection that summarized the feedback, which they have received in the rubrics 

regarding the integration of expertise areas, design research process, and demonstrators. In addition, students 
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presented their reflection on their understanding of the feedback received. Moreover, students’ perceptions 

on coaches’ feedback style was collected to learn whether coaches’ attitudes stimulate reflections and 

iterations. Results of interim feedback moments from the selected deliverables of 10 students indicated that 

most of the students made improvements in their design and research processes showing that this Agile 

method on feedback-reflection loop stimulates iterations. Regarding students’ perceptions on feedback and 

coaching style, students mentioned that this helps them reflect, understand better and adjust the design 

scope/research challenge of the project.  

 

Keywords: design-based learning in projects, engineering education, feedback and assessment, 

interdisciplinary education, reflection-in-action 

1. Introduction 

 Studio Silver is a squad aiming at educating future industrial designers to develop societal solutions 

for healthy and active ageing in the Department of Industrial Design at the Eindhoven University of 

Technology, the Netherlands. Next to the required design competencies, students are required to develop a 

high-level empathic research capacity towards the target user groups in addition to related knowledge, skills 

and attitude to work with complex stakeholder network involved. The instructional set-up of Studio Silver 

is based on the studio approach stimulating the design in context with and for the target user groups. The 

asset of this set-up is that it trains students not just by design researchers but also by design practitioners 

and experts from the field. In order to stimulate students to reflect upon results and run a new iteration in 

the design and research process we included several feedback1-2-3-4 moments along the project process. 

 

2. Theoretical insights  

The squad is an educational form that takes the structure of the studio approach commonly used in both 

architecture and design educational environments. There is substantial research on the positive effects of 

learning students the craft of design within the context of the studio approach, as this approach lies in 

educational theories of learning-through-doing5, self-directedness6, competence-centred7 and 

project/design-based education8. 

In addition, inherent to the nature of design is the reflection-in-action9 as self-reflection is crucial during 

the time a situation still takes place. The obejctive of the reflection is to stimulate changes that still can be 

made in order to create an iteraction while the design is still in a prototype not yet finished form. Schön 

(1987) rationale to introduce the reflection-in-action during the design process is to stimulate thinking 

deeply in order to turn experience into learning.  

 Another theoretical feature that characterizes the squads as an educational form is the design-based10 

type of project education. Grounded in active learning approaches, design-based learning lies on having 

students go through iterations throughout the process of generating ideas, experiencing and creating 

solutions11-12- while engaging students in authentic design environments13. In acquiring competencies during 

the design process, students take a broader approach in exploring open-ended problems, searching for design 

alternatives and generating solutions or artifacts to meet societal challenges.  

 

 

3. Instructional design of the squad Studio Silver  
 

Students work in projects in collaborative teams to produce a joint design or work on a research scheme. 

The squads take place in large rooms in open spaces where students brainstorm around large tables where 

they work on their design projects during the contact hours and outside squad time. In this space both 

bachelor and master students work in a community to understand, create new behavioral patterns and 

integrate and innovate technology. These are the pillars of the design process to aid the Silver Economy in 

their day-to-day lives, within the context of Studio Silver. In particular, stakeholders related to the Silver 

Economy including care professionals, health tech developers, governmental organizations and etc. are 

actively participating in providing a real-life context for the students to conduct design and design research 
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activities. Furthermore, a peculiar characteristic of the squads is that the studio approach also involves 

regular feedback and design critique sessions. The interactive format of a typical 3-hour squad studio 

approach14-15 session includes different workshops to improve design related expertise areas and project 

work coaching. Coaching is provided by the teacher coach assigned to each student and group. In addition, 

mid-term presentations, the so-called mini Demo Day, serves as a platform to present design products and 

deliverables. Coaches, industry liaisons and some related stakeholders provide feedback on students’ work. 

Within the squads education and research come together. 

  

4. Purpose/Hypothesis 

The purpose of this study was to investigate to what extent does the approach trial-feedback-reflection-

iteration loops support students to make progress in their design and design research projects towards the 

end deliverables. In addition, we also were interested to study students’ perceptions on coaches’ feedback 

towards fostering iterations in the design process. The feedback-reflection approach we applied for this 

study is adapted from Gibbs1 model consisting of several loops of feedback upon which students reflect. To 

apply this model, we integrated two interim feedback during coaching moments and applied feedback 

methods2,3 from research in different periods of the squad project life, i.e. weeks 4 and 8.  

 

5. Design/Method 

The research method consisted of a qualitative analysis of students’ mid-term deliverables in two 

different moments of the semester (i.e. week 4 and week 8). We compared these deliverables, i.e. design 

and research proposals, in order to find out whether there have been improvements in the follow up design 

iterations compared to the first iterations of design and research proposals. In addition, we collected 

students’ perceptions on teachers’ feedback to understand whether this type of feedback influenced students 

to adjust the working approach. The analysis of the deliverables comprised a limited number of students 

(N=10) from the total group of N= 23. Some of the deliverables, i.e. design and research proposals, were a 

product of 4 students working in a group, and those also handed in one form together. Other forms were 

from the individual students. A rubric was used to assess students’ progress focusing primarily on the design 

research process. To collect students’ perceptions, we designed a 5- Likert scale structured questionnaire 

validated by empirical research studies4. All students enrolled in the squad ‘Studio Silver’ (N=23) 

participated in this survey. The participants for this study are 17 bachelor students and 6 master students 

who conduct projects in the squads.  

For the composition of the items in the questionnaire, we conducted a literature review among scientific 

journals in order to identify the good practices of coaches16 during the supervision of students and giving 

feedback17 in design and project-based education. We transformed these practices into the questions for the 

students’ survey.  

 

6. Results 

Results indicate that 5 out of 10 students did not have a clear and specific design research process at the 

beginning (week 4), while 4 of these 5 had in the second iteration (week 8) a clearer plan and process defined 

showing that students were on track according to the coaches’ expectations on progress and quality of 

deliverables. Furthermore, 1 of the 5 students was still uncertain, although the student was aware about the 

clear activities to conduct in order to adjust the work and continue with the process. Table 1 summarizes the 

results of the qualitative study, i.e. first and second deliverable.  

 

 

 

 
Table 1. Differences in students’ 1st and 2nd deliverables  

Students First deliverable Second deliverable 
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Student 

1  

defined design research process as 

inductive research, qualitative data 

analysis is desired. 

need to communicate better what the inductive research process is and the 

also consequently carry that out 

 

Student 

2 

iterative design process, literature, 

persuasive principles, user research 

 

already made low-fi prototype, first user feedback provides insights to re-

iterate 

 

Student 

3 

really general, need to be more specific already have a concept, now it is clear that two other iterations are needed 

Student 

4 

really general, need to be more specific came to the focus on stimulating conversation between residents of a 

dementia centre. There is a plan to develop this via a number of user tests 

using different stimulus (images and questions) 

 

Student 

5  

already have a clear view on what she 

wants to do, already concepts, clear 

plan 

already have a working prototype, explored different materials, now the 

focus is on interaction and trigger interaction. 

Student 

6  

follow design for one process, already 

planned out 

clearly worked out process, focus on data analysis, design in progress 

 

Student 

7  

have a general process to start with 

 

student was kind of confused and did not know what to move forward 

after the first expiration and ideation, switch is made to do a design 

research project and focus on researching one interaction quality 

Student 

8  

have a general process to start with 

 

there is a concrete plan now to make the design context more specific. 

Yet the student still needs to take actions to make it clear and specific, but 

the awareness is there 

Student 

9  

did not have a clear plan, need to be 

more focused and specific 

already done a lot of user exploration, good insight and first concept, now 

have a detailed plan to move forward 

 

Student 

10 

have a very clear design research 

process defined 

 

really on track, clear view of the process, and detailed activities planned 

out 

 

Regarding the results of the structured questionnaire (Lickert scale 1 totally disagree, 5 totally agree), 

students’ perceptions are positive regarding the influence of the feedback to help students reflect, understand 

better and adjust the design scope/research challenge of the project. In addition, students reveal that the 

feedback supported them to create iterations and to develop a prototype of an interactive system. This is 

because feedback focused also on encouraging students to explore other design alternatives and additional 

activities. In table 2, we provide an overview of the qualitative results of students’ perceptions regarding 

feedback by the coaches. Although the structured questionnaire included N=31 questions, we only provide 

the results of N=21, as only content of these questions are relevant for the purpose of this study.   

Results of this survey indicate that the mean in all the items is above 3.17 showing a moderate to high 

students’ appreciation of the teachers and coaches coaching actions. Regarding high appreciation of 

coaching actions (mean ranges from 4.09 to 4.78), students recognize that feedback on design/research 

proposal, and on implementation plan, discussions with coach on investigated field, experiments and 

outcomes, together with the feedback on the key areas to improve, have been the most satisfactory elements 

encountered by the students. The least appreciated action (mean 2.48) were the feedback on self-

development and growth. This might be since the feedback was carried out in week four and that this action 

did not completely focused on growth at that time of the project.  

 

 

 

 

 

 

Table 2. Overview students’ perception on coaching (N=23 students) 
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Question Mean St. Dev. 

1. Feedback I received on my design/research proposal helped me understand 

better the design scope/research challenge of my project  

 

4.22 .51 

2. Feedback I received on my implementation plan on design/research challenge 

helped me to better adjust my design concept/research approach 

4.26 .44 

3. Feedback I received helped create a new iteration in my design/research 

 

3.70 1.29 

4. Feedback supported me reason and use arguments to make decisions regarding 

my design/research 

3.87 .92 

5. Coach/teacher gives examples supported by appropriate and sufficient references 

to develop a prototype of an interactive system that communicates the intended 

experience 

3.22 1.04         

6. Coach/teacher gave feedback on technical aspects, i.e. work plan, intermediate 

deliverables, analysis of prototype, choices for design, etc.) 

3.52 1.23 

7. Coach/teacher gave feedback on process aspects, i.e. planning on next steps to 

approach information, implementation, monitoring, iteration of design tasks and/or 

research activities 

3.87 .62 

8.Teacher gives feedback on self-development and reflection on individual 

competence development and individual growth 

2.48 1.12 

9. Coach/teacher acted as an expert or customer and gives information on 

specifications on design/research 

3.70 .70 

10. Individual feedback I received helped me to create an iteration in the design of 

my prototype/research approach 

3.61 1.07 

11. Teacher/coach encouraged me to explore alternatives for problem 

solving/problem representation by looking at problems from different perspectives 

 

3.91 .84 

12.Teacher/coach formulates questions (e.g. open-ended questions) 3.78 .85 

13.Teacher/coach provide me with formative feedback on the methods and tools to 

implement my research activity that support my decisions 

3.91 .66 

14. I have applied the feedback of my teacher/coach to describe and discuss, among 

others, the investigated design field, experiments, outcome, and future 

recommendations 

4.09 .59 

15. Feedback I received helped me to adjust my individual reflections and to connect 

the project and integrated expertise areas to my professional identity and vision 

3.17 1.07 

16. Feedback comments helped me reflect and focus on areas I could improve  4.30 .82 

17. Feedback showed me how to critically assess my own work and define clear goals 

for my own development, design work/research 

3.91 .73 

18. Feedback commented on not just what was wrong, but also what to do about  4.30 .47 

19. Feedback was provided that I could use in future assignments 4.17 .77 

20. Critical feedback was given on the quality of the work 3.74 .75 

21. Feedback acknowledged my good points or ideas 4.78 .60 

 

As mentioned earlier, these coaching actions correspond to activities carried out by the coaches during 

the supervision of students and giving feedback in project-related assignments and design-based learning. 

Within this framework, the most common actions by the coaches, the ones we referred to in the survey are, 

challenging students by asking questions; just-in-time coaching or lecture-by-demand strategy; stimulating 

evaluation of process and self-reflection on actions; discussions to reflect on process and explicate rationale 

for their technical design/research scope; encouraging students to explore alternatives for problem solving 

and problem representation by utilizing different perspectives; applying knowledge and skills in problem 

solving assignments, etc.  

 When trying to explicate the qualitative analysis of the 1st and 2nd students’ deliverables, and the results 

of students’ perceptions, we observed that coaches’ actions in giving (quality of) feedback may have 

influenced the better results obtained in the second deliverables of students designs and research proposals, 

as progress has been made evident in students’ deliverables. 
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7. Conclusions 

We conclude that the iterative and reflective coaching process has helped students make positive progress 

towards mastering a mature design research process. Moreover, students’ perceptions on coaches’ attitudes 

and coaching style confirm the theories on stimulating learning through iterations in design processes. We 

recognize that the coaches’ actions in supervising and coaching students according to the best practices to 

coach students in design-based learning, may have influenced students’ quality of the second submission of 

deliverables.   

Therefore, the introduction of Agile methods supports the education of future engineers and nurture the 

necessary competencies in the design research process enabling design solutions for healthy and active 

ageing. The nature of the Agile approach brings in interesting insights on promoting students’ quick 

transformations on preliminary designs and research proposals, supported by sound reflection in action. 
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