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ABSTRACT  

Student engagement is a dynamic and multifaceted concept encompassing physical, emotional, 

and cognitive components. Various instruments to assess student engagement exist; however, 

these are not intended to assess how students engage with one another and with community 

stakeholders in participatory health projects. Although instruments exist to assess participation 

and power-sharing in participatory health research projects, none of the available tools are suitable 

for assessing student engagement in such projects. Accordingly, this study set out to develop an 

assessment instrument for student engagement in design thinking projects for health innovation. 

An adapted form of the survey development guide for medical education research was applied. 

The development process included triangulation of data, which included collating student input 

from an initial literature informed instrument, an analysis of written reflective reports and a focus 

group discussion with students enrolled in a master’s level course called Health Innovation & 

Design (HID), and design thinking practitioner validation. A final assessment instrument for student 

engagement in design thinking projects is presented. Note that our instrument incorporates the 

design thinking phases according to the Innovation Design Engineering Organization (IDEO) 
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design thinking approach, an educational definition of student engagement, and recommendations 

by students, course lecturers and facilitators of the HID course. The instrument can assess 

engagement in academic and non-academic settings when design thinking is applied for health 

innovation. 

Keywords: assessment of student engagement, design thinking, pedagogy, engaged 

scholarship, health innovation 

 

INTRODUCTION  
Participatory health research is regarded as an effective strategy to improve end-user or 

community conditions (Goodman et al. 2017). Numerous instruments to assess participation in 

health research exist – for example, Arnstein (1969) uses an 8-rung ladder of citizen 

participation to determine “the extent of citizens’ power in determining the end product”, while 

Rifkin, Muller, and Bichmann (1988) as well as Draper, Hewitt, and Rifkin (2010) use a 5-point 

scale to rate participation and represent the data on a spider’s web (spidergram). These 

instruments are used to assess power-sharing or the inclusion of the community or stakeholders 

in the research process. While the instruments can succeed in assessing power-sharing, they 

have limitations when applied to specific forms of participatory projects (e.g., design thinking 

projects) or the educational setting. These limitations include an inability to holistically assess 

students’ behavioural, emotional, and cognitive engagement, and phasic requirements of 

participatory projects.  

 

Overview of design thinking and its utility in health and education  
Design thinking is a systematic process characterised by iterative phases and consistent 

involvement of the end-user to develop contextually relevant and practical solutions (Roberts 

et al. 2016). For the design thinking method to be successful, several elements are required, 

including a diverse and multidisciplinary group, collaboration, and multiple perspectives and 

backgrounds (McLaughlin et al. 2019).  

There are two popular versions of the design thinking method – the Innovation Design 

Engineering Organization (IDEO) approach and the Hasso Plattner Institute of Design at 

Stanford University (d.school) approach. The IDEO approach consists of three phases: 

inspiration, ideation, and implementation (Brown and Wyatt 2010). The inspiration phase 

provides an opportunity to identify and understand the user, their context, and their challenges. 

Following this understanding, ideas are developed and tested in the ideation phase. Solutions 

become the “action plan” during the implementation phase. The Stanford d.school approach 

consists of five phases, namely: empathize, define, ideate, prototype, and test (Doorley et al. 

2018). Similar to the inspiration phase of the IDEO method, the empathize phase provides an 
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opportunity to identify and understand the user, their context and their challenges. In the define 

phase, a problem statement that will guide activities in subsequent phases is developed. Ideas 

are then generated in the ideate phase, and low fidelity prototypes are developed in the prototype 

phase. These prototypes are tested in the testing phase.  

Design thinking methodology has been applied successfully in health and educational 

contexts. Examples of the implementation of design thinking principles in health include the 

development of a Nurse Knowledge Exchange system (McCreary 2010) and the development 

of VAccApp™, an evidence-based digital vaccination record that assists in keeping track of 

immunisations and reminders for booster immunisations (Seeber et al. 2015). Examples of the 

implementation of design thinking in the higher education context include programmes in 

design specialisations (Melles, Howard, and Thompson-Whitesidec 2012; Orthel 2015); teacher 

education (Henriksen, Richardson, and Mehta 2017); nursing education (Beaird, Geist, and 

Lewis 2018); medical education (Niccum et al. 2017; Trowbridge, Chen, and Gregor 2018); 

and interprofessional education (Cahn et al. 2016; Jiang et al. 2017; Van de Grift and Kroeze 

2016).  

 

Assessment of participation in design thinking projects  
Hendricks et al. (2018) proposed an assessment framework that uses health assessment tools to 

assess participation in design thinking in the healthcare context. This framework utilises semi-

structured interviews with questions that are specific to each phase of the design thinking 

process. The questions elicit information about behavioural aspects of engagement. In addition, 

each stakeholder rates their participation and that of the other stakeholders using a 5-point visual 

analogue rating scale (see Figure 1). Similar to the continuum used by Rifkin et al. (1988), a 

rating of one describes narrow participation, while a rating of five describes broad participation.  

Framing the assessment of student engagement  
To assess how students contribute during learning activities, it is essential to understand the 

boundaries of the concept of assessment. Assessment can be defined as a “systematic basis for 

making inferences about the learning and development of students ... the process of defining, 

Figure 1:  5-point visual analogue rating scale for perceived level of participation. Adapted from 
Hendricks et al. (2018). 
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selecting, designing, collecting, analysing, interpreting, and using [the] information to increase 

students’ learning and development” (Erwin 1991, 15). It is also important to understand the 

difference between participation and engagement. Participation can be defined as taking part or 

contributing to something, and it may be formal in the case of a formal meeting, informal in the 

case of a casual discussion, and performed individually or in a group (Barki and Hartwick 

1994). On the other hand, engagement refers to how involved or interested one is in an 

experience beyond the mechanisms of contribution. It considers the physical and psychological 

energy invested and how this influences learning experiences (Axelson and Flick 2010).  

To fully understand student engagement, a holistic view that considers the process and the 

outcome of students’ engagement in learning activities is required (Kahu 2013). A holistic view 

would integrate different domains of engagement in a single assessment. To achieve this, Kahu 

(2013) proposes using in-depth qualitative methods in addition to quantitative measures. The 

assessment itself should be framed around several interrelated aspects. These include 

behavioural, emotional, and cognitive engagements (Sharan and Tan 2008, 41).  

Several instruments have been developed to assess student engagement. These include the 

Survey of Student Engagement, which is based on the National Survey of Student Engagement 

(NSSE), which was developed to evaluate student engagement in problem-based learning 

classes across varied levels of study in higher education (Ahlfeldt, Mehta, and Sellnow 2005); 

the Class-Level Survey of Student Engagement (CLASSE), which was developed in response 

to discrepancies in results of the NSSE assesses elements of physical contribution, cognitive 

and emotional engagement at course level (Ouimet and Smallwood 2005); and the Student 

Course Engagement Questionnaire (SCEQ) which was developed to assess student engagement 

at course level, and evaluates aspects of physical participation, emotional and cognitive 

engagement (Handelsman et al. 2005). All three instruments were developed at higher 

education institutions in the United States of America. 

 

Assessment of student engagement in design thinking projects for 
educational activities  
While the instruments mentioned above provide a theoretical foundation to assess engagement, 

they are not suitable to assess engagement in participatory projects such as design thinking as 

they do not consider the phasic requirements that may have different physical, emotional, and 

cognitive inputs. Although the participation assessment framework for design thinking 

proposed by Hendricks et al. (2018) is specifically designed for design thinking projects, it is 

also unsuitable for student engagement as its primary focus is on elements of participation or 
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behavioural engagement.  

As the application of design thinking for pedagogy increases, it will become increasingly 

imperative to assess students’ engagement. Several academic institutions have applied design 

thinking for learning and research practice; examples include the University of Amsterdam 

(Van de Grift and Kroeze 2016), the University of Florida (Carmel-Gilfilen and Portillo 2016), 

Shanghai University (Jiang et al. 2017), and the University of Cape Town (Saidi et al. 2020; 

Conrad et al. 2019). Apart from the University of California’s Public Health Innovations course, 

which administers an end-of-course student evaluation survey in all the courses offered in the 

School of Public Health (Sandhu, Hosang, and Madsen 2015), no other assessments for design 

thinking at course level have been identified. While this end-of-course student evaluation 

survey consists of several questions that allude to cognitive engagement, it does not assess 

students’ engagement with communities in the context of design thinking.  

The absence of an assessment framework for holistically assessing students’ engagement, 

i.e., behavioural, emotional, and cognitive engagement, poses a challenge for the application of 

design thinking in educational settings as the engagement itself cannot be measured and thus 

improved. This article describes how we developed an instrument to holistically assess 

students’ engagement in the physical, emotional, and cognitive domains in a course that uses a 

design thinking approach to generate innovative health solutions.  

 

DEVELOPING THE ASSESSMENT INSTRUMENT    
Guidelines for survey development for medical education researchers proposed by Gehlbach, 

Artino Jr, and Durning (2010) were applied. The seven-step design process was initially 

proposed in response to limited guidance for developing surveys. While the current study 

complies with these steps in principle, there are several key differences illustrated in Figure 2. 

These differences are related to the iterative nature of design thinking and other elements such 

as the educational requirements and timing of access to participants. 

The development of the initial instrument was based on previous literature (see Table 1). 

Question items were then grouped according to the IDEO design thinking method (Brown and 

Wyatt 2010). The initial question items and a description of the literature informing each item 

are presented in Table 1.  
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Figure 2:  Survey development guide for medical education research. Adapted from Gehlbach, Artino 

Jr., and Durning (2010). The process diagram on the left is the original survey development 
guide, and the process diagram on the right was followed in the present study. 

 

 
Table 1: Initial question items for the assessment instrument  
 

Domain of 
engagement Question items Motivation Type of 

answer 
Inspiration Phase 

1 Physical  How were the project 
stakeholders identified?  

These items were formulated to coincide with 
the interview guide questions proposed by 
Hendricks et al. (2018) for the inspiration phase 
of the design thinking project.  

Narrative  

2 Physical  How were stakeholder 
needs/challenges identified?  

3 Physical  What was your role during 
this phase of the project?  

4 Emotional  I enjoyed the participatory 
methods of data collection 
during the inspiration phase.  

Enjoyment in the context of learning is positively 
correlated with motivation to learn and 
subsequent academic efforts (Pekrun et al. 
2002). Pekrun (2006) states that when academic 
activities and related material are valued, and 
the academic activities are perceived to be 
controllable, they promote enjoyment. Therefore, 
assessing enjoyment on a Likert-scale provides 
an opportunity to descriptively link this item to 
outcome emotions such as pride or satisfaction 
on the positive end, or disappointment or shame 
on the negative end of a spectrum of emotions 
that are directly linked to learning activities or 
outcomes, these are known as achievement 
emotions (Pekrun 2006).  

Likert 
scale  

5 Cognitive  Do you think that the 
interactive methods of data 
collection during the 
inspiration phase enhanced 
your ability to successfully 
identity relevant 
stakeholders?  

Hake (1998) compared the interactive 
engagement and traditional teaching methods in 
physics and found that the engaged method 
increases effectiveness and problem-solving 
ability. Design thinking uses similar principles, 
i.e., interactive engagement for problem solving. 
It is therefore expected that participants will 

Closed 
(yes/no) 
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Domain of 
engagement Question items Motivation Type of 

answer 
6 Cognitive  Do you think that the 

interactive methods of data 
collection during the 
inspiration phase enhanced 
your ability to successfully 
identity relevant stakeholder 
challenges?  

answer yes to the question.  Closed 
(yes/no) 

7 Cognitive  Please provide a reason for 
your answer in the previous 
two questions.  

Narrative 

8 Cognitive  Prior to meeting the 
community stakeholders, my 
team planned how to collect 
the data to enable us to 
collect as much information 
as possible.  

This item is adapted from the Cognitive 
Engagement – Short (CE-S) form (Smiley and 
Anderson 2011). The authors use this item 
(including two others in their questionnaire) “to 
measure meaningful cognitive engagement”. In 
the context of design thinking for pedagogy, this 
item is handy because it assesses the students’ 
plan to become fully immersed in the community 
stakeholders’ environment, which can enhance 
the data collection process, thus enriching the 
information that is collected.  

Likert 
scale 

Ideation Phase 
9 Physical  Please describe the role you 

played during the ideation 
phase of the project.  

This item encapsulates the interview guide 
questions that Hendricks et al. (2018) proposed 
for physical engagement.  

Narrative  

10 Emotional  I was positive (i.e., 
enthusiastic, excited, 
energetic, interested) about 
the activities that we 
undertook during the ideation 
phase of the project.  

To measure emotional engagement, Burch et al. 
(2015) use several emotions which Pekrun et al. 
(2002) describe as positive emotions. Therefore, 
this item combines the emotional engagement 
items proposed by Burch et al. (2015) into one 
question item by asking participants to rate 
positivity during a particular phase. Since the 
Ideation phase is one in which a physical low 
fidelity prototype/s is created following an 
understanding of challenges within their context 
and ideating and planning a way towards solving 
the challenge, this particular question is thus 
asked in this phase.  

Likert 
scale  

11 Cognitive  Did you read any literature to 
help you with generating 
ideas during the ideation 
phase?  

According to Pekrun et al. (2002), enjoyment is 
positively correlated to interest, total motivation 
to learn, and academic effort. Therefore, 
participants who enjoyed participating in the 
activities during the Inspiration phase, and those 
who were positive about the activities during the 
Ideation phase, would answer yes to questions 
11 and 13. A student who is not interested or 
motivated to learn might be unlikely to read 
additional material to better enhance their 
cognitive engagement with the material and 
course activities.  

Closed 
(yes/no) 

12 Cognitive Please provide a reason for 
your answer in the previous 
question.  

Narrative   

13 Cognitive Did you read any literature to 
help you to create prototypes 
during the ideation phase?  

Closed 
(yes/no) 

14 Cognitive Please provide a reason for 
your answer in the previous 
question.  

Narrative  

15 Cognitive When my team was 
generating ideas, I stopped 
to ask myself whether or not 
I/we understood the 
information that we collected 
in the inspiration phase.  

This item is adapted from the work of Greene 
and Miller (1996) on influences on achievement. 
In the context of design thinking for pedagogy, 
this item provides information about the 
students’ cognitive approach to solving the 
identified challenges, i.e., whether the students 
cognitively engaged in the process or not.  

Closed 
(yes/no)  

Implementation Phase 
16 Physical  What role did you play during 

the implementation phase of 
the project?  

This item encapsulates the interview guide 
questions that Hendricks et al. (2018) proposed 
for physical engagement.  

Narrative  

17 Emotional  I am proud of our final 
product of the project.  

This item provided respondents with an 
opportunity to describe why they thought the 
design thinking method was useful or not, for 
them in developing solutions.  

Likert 
scale  
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Domain of 
engagement Question items Motivation Type of 

answer 
18 Cognitive  Please provide a reason for 

your answer to the previous 
question.  

This item provided respondents an opportunity 
to describe their feeling of pride, or lack of pride, 
in their final solution.  

Narrative  

19 Cognitive  I think that the participatory 
nature of design thinking was 
useful for my team to 
generate, plan, and produce 
a novel solution.  

This item intended to determine respondents’ 
thoughts on the participatory nature of design 
thinking i.e., whether they thought it was useful.   

Closed 
(yes/no) 

20 Cognitive  Please provide a reason for 
your answer to the previous 
question.  

This item provided respondents with an 
opportunity to describe why they thought the 
design thinking method was useful or not, for 
them in developing solutions.  

Narrative  

 

In addition to items in Table 1, a rating scale was used to assess the perceived level of 

participation. Participants rated their level of participation, and that of their colleagues, after 

each phase of the project:  

 
• Please complete the scale to rate your participation throughout the [ ] phase  

1 – Very Low (I did not participate in any decision-making)  

2 – Low (I participated in a few decision-making activities)  

3 – Moderate (Decision-making was partly shared; group leader had the final say)  

4 – High (I participated in most of the decision-making activities)  

5 – Very High (I participated in all the decision-making activities).  

 
• Please complete this scale to rate the participation of your group members throughout the 

[ ] phase.  

1 – Very Low (My group members did not participate in any decision-making)  

2 – Low (My group members participated in a few decision-making activities)  

3 – Moderate (Decision-making power was partly shared; group leader had the final say)  

4 – High (My group members participated in most of the decision-making activities)  

5 – Very High (We all participated in all the decision-making activities). 

 
Piloting initial assessment instrument   
The initial assessment instrument was piloted with a purposive sample of Master’s students 

registered for the Health Innovation and Design (HID) course, which forms part of two Master’s 

degrees offered by the University of Cape Town – MPhil in Health Innovation and MSc in 

Biomedical Engineering. The course lecturer and facilitators were also recruited to take part in 

the study.  

The students (n = 6) completed the initial assessment instrument. Students’ written 

reflective reports (n = 5) submitted in partial fulfilment of the requirements of the HID course 



Dikgomo, Hendricks, Mutsvangwa Development of an assessment instrument for student engagement in design thinking 

90 

were analysed to (1) identify the domains of physical, emotional, and cognitive engagement 

congruent with the question items, and (2) identify gaps in the assessment instrument. Students’ 

understanding of the nature of the question items and the ease with which they answered each 

item (Babbie 2014, 273) were also evaluated. Thereafter, a focus group discussion (n = 6) was 

conducted.  

Additionally, the course lecturer and facilitators (n = 3), who are considered design 

thinking practitioners and represent “experts” within Gehlbach et al.’s (2010) survey 

development guide, validated an iteration of the initial assessment instrument.  

 

Design thinking challenge  
The HID course “trains students in the design thinking approach towards devising sustainable 

solutions to enhance health and well-being in the South African context” (Van der Westhuizen 

et al. 2020). The design thinking challenge for the 2019 cohort was formulated with the Health 

Manager at a residence for elderly citizens in Cape Town, South Africa – the challenge provided 

a real world concurrent design experience for students, on which we based our assessment 

instrument development. Sixteen students who registered for the course were separated into 

three groups, each addressing the challenge in its own way. The challenge ran for two months, 

and during this period, students attended lectures and completed activities following the design 

thinking methodology. These activities included engagement with various stakeholders outside 

the university community. 

 

Ethical considerations 
The Human Research Ethics Council of the Faculty of Health Sciences, University of Cape 

Town, approved this study (HREC REF: 247/2019). In addition, the Department of Student 

Affairs, University of Cape Town, approved access to students for the research project. 

Participants were provided with information regarding study purpose, participation, right to 

withdraw, confidentiality, risks, and benefits of participation, as well as procedures of the study 

and provision of an electronic informed consent before participation. 

 

REFINING THE ASSESSMENT INSTRUMENT    
The data collection tools applied in the present study were used for triangulation, towards the 

development and validation of the assessment instrument. Triangulation is the use of multiple 

data sources about a single phenomenon to provide a comprehensive understanding of the 

phenomenon under examination (Carter et al. 2014). It can be used to cross-reference aspects 

of a phenomenon that may need to change or improve (Ouimet et al. 2004). In the present study, 
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triangulation was used to cross-reference engagement domains tested in the various data 

sources, to aid in development and validation of the final assessment instrument.  

 

Initial instrument administration and analysis  
Once the initial assessment instrument had been devised, it was administered to students in the 

HID course. The analysis of the responses to the initial question items sought to identify 

relevant information that the assessment instrument aimed to elicit as well as the consistency 

in the series of answers. Content analysis was applied to identify the relevant information that 

relates to the respective domains of engagement. Content analysis is “the study of recorded 

human communications” (Babbie 2014, 341), including written communication. Of interest was 

the presence of words, terms, or phrases related to any of the engagement domains being tested. 

Difficulties identified in the question item responses (i.e., any misunderstandings and answers 

related to a part of the engagement domain that was not being tested in any of the items) were 

noted for the focus group discussion. 

 

Analysis of the written reflective reports  
The written reflective reports of the HID course are intended to be a comprehensive evaluation 

of the students’ insights gained regarding the design challenge, the design process, and the final 

solution. The report consists of a reflective component on the practical learning experience in 

the course; therefore, it may contain information relating to all aspects of engagement.  

Similar to the analysis of the narrative question items, content analysis was applied to the 

written reports to identify physical, emotional, and cognitive domains of engagement. 

According to a conceptual framework, coding was used to process the raw data into a standard 

format (Babbie 2014, 346). In addition, any relevant information that was evident in the written 

reports but had not been considered in the initial assessment instrument development was noted 

as a recommendation for the final iteration of the instrument.  

 

Focus group discussion  
Several aspects of the assessment instrument were discussed. These included the instrument 

headings and/or lack of instructions; the timing of administration of the instrument within the 

design thinking challenge; specificity of the terms used in the question items; separation of 

instrument sections according to the phase of a design thinking project; participants’ 

conceptualisation of the question items, and their perception of the relevance and clarity of the 

items.  

The focus group discussion further allowed participants to elaborate and explain how they 
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approached certain items and whether they faced any difficulties answering the items (Beatty 

and Willis 2007). Problems noted in the question item responses and unclear information from 

the written reports were raised for discussion. Data from the focus group discussion were 

transcribed, and recommendations were heeded to revise the initial assessment instrument. This 

revision encapsulated an analysis of the initial question item responses, the written reflective 

reports, and the focus group discussion.  

 

Practitioner validation 
Following a revision of the initial assessment instrument, practitioner validation was conducted. 

To do this, a questionnaire (see Table 2) was devised and administered to the design thinking 

practitioners. In this questionnaire, the practitioners were requested to rate their level of 

agreement that the collection of items in each section/phase fully encompassed the domains of 

engagement that the instrument aimed to assess. Similar to Visser et al. (2020) in their 

questionnaire development and preliminary evaluation, a 5-point Likert scale was used. To 

collect explanatory data supporting the practitioners’ views, each rated item was followed by a 

narrative item in which practitioners could suggest and/or motivate any further revisions. A 

courtesy note defining the aspects of engagement, according to Sharan and Tan (2008, 41), was 

included in the instructions section of the questionnaire. 

  
Table 2: Design thinking practitioner validation questionnaire  
 

Question Type of 
answer 

Inspiration phase 
All the questionnaire items in this section relate only to the inspiration phase of a project. 

1 The physical engagement items in this phase are able to elicit sufficient information about the 
participatory activities undertaken.  

Likert 
scale  

2 Please explain your answer to the previous question item – you may provide feedback on any 
of the respective question items.  

Narrative  

3 The emotional engagement items in this phase are able to elicit sufficient information about 
the participatory activities undertaken.  

Likert 
scale  

4 Please explain your answer to the previous question item – you may provide feedback on any 
of the respective question items.  

Narrative  

5 The cognitive engagement items in this phase are able to elicit sufficient information about the 
participatory activities undertaken.  

Likert 
scale  

6 Please explain your answer to the previous question item – you may provide feedback on any 
of the respective question items.  

Narrative  

Ideation phase 
All the questionnaire items in this section relate only to the ideation phase of a project. 

7 The physical engagement items in this phase are able to elicit sufficient information about the 
participatory activities undertaken.  

Likert 
scale  

8 Please explain your answer to the previous question item – you may provide feedback on any 
of the respective question items.  

Narrative  

9 The emotional engagement items in this phase are able to elicit sufficient information about 
the participatory activities undertaken.  

Likert 
scale  

10 Please explain your answer to the previous question item – you may provide feedback on any 
of the respective question items.  

Narrative  

11 The cognitive engagement items in this phase can elicit sufficient information about the 
participatory activities undertaken.  

Likert 
scale  
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Question Type of 
answer 

12 Please explain your answer to the previous question item – you may provide feedback on any 
of the respective question items.  

Narrative  

Implementation phase 
All the questionnaire items in this section relate only to the implementation phase of a project. 

13 The physical engagement items in this phase can elicit sufficient information about the 
participatory activities undertaken.  

Likert 
scale  

14 Please explain your answer to the previous question item – you may provide feedback on any 
of the individual question items.  

Narrative  

15 The emotional engagement items in this phase are able to elicit sufficient information about 
the participatory activities undertaken.  

Likert 
scale  

16 Please explain your answer to the previous question item – you may provide feedback on any 
of the respective question items.  

Narrative  

17 The cognitive engagement items in this phase are able to elicit sufficient information about the 
participatory activities undertaken.  

Likert 
scale  

18 Please explain your answer to the previous question item – you may provide feedback on any 
of the respective question items.  

Narrative  

 

To promote methodological rigour in the validation process, and in response to the small sample 

size of fewer than five practitioners, all practitioners had to agree on the content validity of the 

assessment instrument (Lynn 1986). None of the design thinking practitioners who participated 

in this part of the study were involved in designing and developing the initial question items of 

the assessment instrument.  

Like Visser et al. (2020), ratings of 3 to 5 were considered valid, in which case, an item 

would remain in the assessment instrument. In the case of a low rating, i.e., 1 and 2, a decision 

was made by the research team to keep, remove, or rephrase the item. Such a decision 

considered the narrative explanation provided by the practitioner/s. 

 

Summary of changes made to the initial assessment instrument layout  

• Despite the questions for each phase of the project being sectioned in the initial instrument, 

it was recommended that each section should have a description detailing explicitly which 

phase the items relate to: “Something that might help is to put on the headings ... maybe 

next to it, answer all of these questions [as they relate to] the activities you undertook 

during [each phase].” (Participant 2). 

 

• In addition to the descriptions clarifying the information required for each phase, 

participants agreed that each phase must have a separate instrument. This would help with 

the accuracy and detail of the information recall: “Because sometimes you don’t even 

remember what was in that phase.” (Participant 1). 

 

To revise the assessment instrument layout, these recommendations were heeded. Each phase 

of the instrument features an instruction informing the respondent that items in that section 
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relate only to the respective phase. Additionally, each phase should be a separate assessment 

instrument completed in isolation soon after much of the activities for that phase have been 

completed.  

 

Summary of changes made to the initial question items of the assessment 
instrument 
Several changes were made to the question items following triangulation of the data collection 

tools. These include: 

 
• Replacing words and terms; e.g., the term “role” in question item 3 and all others in which 

it appears, was replaced with “contribution” to avoid ambiguity.  

 
The difficulty was the ambiguity of the word “role”. For example, a participant said the 

following,  

 
“Are you referring to like contribution or are you referring to [a] role within what is [an] 
engagement or what is expected of me or like which part of that phase was I responsible for?” 
(Participant 2). 

 

Additionally, another participant said, “I found it hard to answer because we never thought of 

it as a role ...” (Participant 4).  

An example alternative to the ambiguity of the word “role” was to rephrase the question 

to “... how do you feel you contributed in this phase?” (Participant 4). 

 
• Adding words and terms; e.g., in question item 19.  

 
Although there were no difficulties understanding or providing an answer to this item, 

participants agreed that the term “interactive” is a descriptive synonym for “participatory”, and 

that the term participatory could be added.  

 
• Adding entirely new question items; e.g., a Likert scale item on negative emotions 

experienced and a narrative explanation of the effect of those emotions.  

 
These items were added to each phase of the assessment instrument. The addition is a result of 

the absence of an item/s in the initial instrument to test for negative emotions. These emotions 

were evident in the written reflective reports. Specific negative emotions identified in the 

written reflective reports coincide with the process (e.g., boredom), prospective (e.g., being 

frightened) and retrospective (e.g., disheartenment) emotions of the task-related and self-related 
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domains of academic emotions (see Pekrun et al. 2002). 

 
• Separating questions into multiple items; e.g., item 4, to assess in class and out of class 

engagement.  

 
There were several concerns with the wording and broadness of item 4. Participants were unsure 

of the meaning of “participatory methods” and “data collection.” In addition, they were 

uncertain of the context to which the question referred; for example,  

 

“I think if you wanted a more particular answer, let’s say about the interviews [you could say] I 
enjoyed the participatory methods of like in class or during group work or during teamwork ... is 
it in the environment of when we as a group worked together or is it in the environment when we 
actually go out and retrieve information or when we work on that specific information?” 
(Participant 2).  

 

Burch et al. (2015) propose that students can be cognitively engaged “in class” and “out of 

class”. Since students in the HID course interact with one another in class and with community 

members out of class, it is plausible that they may be emotionally engaged in class and out of 

class – it is therefore crucial that both these contexts are assessed.  

A revision to separate question item 4 into two question items to assess enjoyment in class 

and out of class was made.  

 

• Removing words and terms; e.g., the term “group leader” was removed from all rating 

scales as participants were uncertain to whom the term referred. The difficulty was the 

ambiguity of the term as it could mean the course lecturer, facilitators, or group leader if 

the group had elected one.  

 

Additionally, one of the design thinking practitioners cautioned the use of the term “novel 

solution” in question item 19, as: “... a first iteration of design thinking will probably not yield 

a fully functional solution.” (Practitioner 3). The term “novel” was thus removed in the revised 

assessment instrument.  

 

• None of the question items in the initial assessment instrument were removed.  

 

Final revised assessment instrument  
A final revised instrument to assess student engagement in design thinking projects is presented 

in the Table 3. This revision encapsulates the analysis of the initial question item responses, 
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students’ written reflective reports, the focus group discussion, and design thinking practitioner 

validation.  

 
Table 3: Final revised assessment instrument for student engagement in design thinking projects 
 

Domain of 
engagement 

Question item Type of 
answer 

Inspiration Phase 
Questions in this section relate only to the inspiration phase of the project. 

Physical  How were the project stakeholders identified?  Narrative  
Physical  How were stakeholder needs/challenges identified?  
Physical  What was your contribution during this phase of the project? * 
Emotional  I enjoyed the participatory techniques of collecting information during class time in 

the inspiration phase.  
Likert scale  

Emotional  I enjoyed the participatory techniques of collecting information when interacting 
with stakeholders during the inspiration phase. ‡  

Emotional  I experienced negative emotions (e.g., boredom, disheartenment, anxiety, 
antipathy etc.) during the inspiration phase of the project. #  

Emotional  How did these negative emotions affect your participation in the activities 
undertaken in this phase of project? §  

Narrative  

Cognitive  Do you think that the interactive methods of collecting information during the 
inspiration phase enhanced your ability to identity all the relevant stakeholders 
successfully?  

Closed 
(yes/no) 

Cognitive  Please provide a reason for your answer to the previous question.  Narrative  
Cognitive  Do you think that the interactive methods of collecting information during the 

inspiration phase enhanced your ability to identity relevant stakeholder challenges 
successfully?  

Closed 
(yes/no) 

Cognitive  Please provide a reason for your answer to the previous question.  Narrative 
Cognitive  Prior to meeting the community stakeholders, my team planned how to collect the 

data to enable us to collect as much information as possible.  
Likert scale 

Ideation Phase 
Questions in this section relate only to the ideation phase of the project. 

Physical  Please describe your contribution during the ideation phase of the project. * Narrative  
Emotional  I was positive (e.g., enthusiastic, excited, energetic, interested) about the activities 

we undertook during the ideation phase of the project.  
Likert scale  

Emotional  I experienced negative emotions (e.g., boredom, disheartenment, anxiety, 
antipathy etc.) during the inspiration phase of the project. #  

Likert scale  

Emotional  How did these negative emotions affect your participation in the activities 
undertaken in this phase of project? §  

Narrative  

Cognitive  Did you read any material on design thinking or literature related to the project 
topic to help you generate ideas during the ideation phase?  

Closed 
(yes/no) 

Cognitive Please provide a reason for your answer to the previous question.  Narrative   
Cognitive Did you read any material on design thinking or literature related to the project 

topic to help you to create prototypes during the ideation phase?  
Closed 
(yes/no) 

Cognitive Please provide a reason for your answer to the previous question.  Narrative  
Cognitive When my team was generating ideas, I stopped to ask myself whether I/we 

understood the information that we collected in the inspiration phase.  
Closed 
(yes/no)  

Implementation Phase 
Questions in this section relate only to the implementation phase of the project. 

Physical  What was your contribution during the implementation phase of the project? * Narrative  
Emotional  I am proud of our final product of the project.  Likert scale  
Emotional  Please provide a reason for your answer to the previous question.  Narrative  
Emotional  I experienced negative emotions (e.g., boredom, disheartenment, anxiety, 

antipathy etc.) during the implementation phase of the project. #  
Likert scale  

Emotional  How did these negative emotions affect your participation in the activities 
undertaken in this phase of project? §  

Narrative  

Cognitive  I think that the participatory/interactive nature of design thinking was useful for my 
team to generate, plan, and produce a solution. †,¶  

Closed 
(yes/no) 

Cognitive  Please provide a reason for your answer to the previous question.  Narrative  
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Domain of 
engagement 

Question item Type of 
answer 

Rating scales 

Self-rated 

Please complete the scale to rate your own participation throughout the [ ] phase  
1 – Very Low (I did not participate in any decision-making)  
2 – Low (I participated in few decision-making activities)  
3 – Moderate (Decision-making was partly shared) ||  
4 – High (I participated in most of the decision-making activities)  
5 – Very High (I participated in all of the decision-making activities)  

Rating 
scale  

Rating of 
group 

members 

Please complete this scale to rate the participation of your group members 
throughout the [ ] phase.  
1 – Very Low (My group members did not participate in any decision-making)  
2 – Low (My group members participated in few decision-making activities)  
3 – Moderate (Decision-making power was partly shared) ||  
4 – High (My group members participated in most of the decision-making 
activities)  
5 – Very High (We all participated in all of the decision-making activities)  

Rating 
scale  

* Indicates a change in which the word “role” was replaced with the word contribution.  
† Indicates a change in which the term “participatory” was added to the term interactive, because the two terms are 
synonyms.  
# Indicates a change in which a Likert scale question item on negative emotions was added.  
§ Indicates a narrative question item added to understand the effect of negative emotions.  
‡ Indicates a change in which a question item was separated into 2 items; in this case, the added item seeks to 
determine out-of-class engagement.  
|| Indicates a change in which the term “group leader” was removed.  
¶ Indicates a change in which the term “novel” was removed.  

CONCLUSION  
The aim of this study was to develop an instrument that holistically assesses student engagement 

when design thinking is applied for pedagogical purposes. To achieve this, the survey 

development guide by Gehlbach et al. (2010) was used wherein several data collection tools – 

an initial assessment instrument based on previous literature on student engagement and design 

thinking, students’ written reflective reports, a focus group discussion, and practitioner 

validation – were triangulated to develop and validate the instrument.  

Our contribution to student engagement research is an instrument to assess student 

engagement in design thinking projects for health innovation. The assessment instrument is 

presented in Table 3. It is theoretically grounded and integrates the concept of design thinking 

to that of student engagement.  

Our assessment instrument builds on the work of Hendricks et al. (2018), which provides 

a means to assess participation (i.e., physical engagement) in design thinking projects for health 

innovation. We add emotional and cognitive engagement domains – collectively these domains 

are congruent with the work of Burch et al. (2015), which provides a means to assess student 

engagement in and out of the classroom. Our assessment instrument reflects this integration 

wherein the phases of design thinking, according to the IDEO design thinking approach, are 

clearly separated and all the domains of student engagement are integrated in each phase. The 

assessment instrument can elucidate engagement among students in and out of the classroom 

during design thinking projects and contribute to strategies that aim to improve engagement in 
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the community.  

Our assessment instrument is also holistic as it integrates qualitative and quantitative 

measures i.e., narrative question items, closed items, Likert scale items, and rating scales to 

obtain a total measure of student engagement. The integration of various types of measures 

advances research in assessment of student engagement, as instruments to assess student 

engagement typically apply quantitative measures. For example, Hopper (2016) recently 

applied an instrument developed by Ahlfeldt et al. (2005) to assess student engagement in 

various physiology courses at university level. This instrument, which is based on the NSSE, 

applies quantitative measures.  

Finally, we provide a means to assess all the domains of student engagement in a design 

thinking project. Our measure of student engagement in design thinking projects for health 

innovation is a first of its kind. This measure separates the design thinking phases and integrates 

all the domains of student engagement. The assessment instrument was validated by design 

thinking practitioners.  

The assessment instrument may be used to assess engagement in academic settings as well 

as non-academic settings when design thinking is applied for health innovation. In both these 

settings, reflective journals could be integrated and assessed to further identify and understand 

the phenomenon of (student) engagement.  

 

LIMITATIONS  

A small sample of the HID course cohort participated in the study. A small sample size limited 

quantitative analyses and precluded the use of statistics such as Cronbach’s alpha, which is 

commonly used to test internal consistency when developing similar assessment tools. 

However, triangulation of data and practitioner validation strengthen confidence in the output 

of the study. 

Future research should investigate the psychometric qualities of the assessment instrument 

in the present study with larger sample sizes and with multi-site design thinking challenges.  
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