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Evaluating best practices when interviewing stakeholders during 

design 
 

Introduction  

Design is a critical component of engineering students’ education and an essential skill in  

engineering
1,2

. Human-centered design processes are increasingly included in engineering 

education as evidence has demonstrated the success of these approaches in product design
3
. 

During front-end design phases, particularly problem definition, requirements elicitation, and 

engineering specification development, human-centered design principles promote extensive 

stakeholder engagement
4
. Engaging with stakeholders, however, is a complex process of which 

engineering educators lack experience and techniques to teach, and thus, an opportunity exists 

for more refined and explicit instruction in both engineering design and non-design courses. 

Prior research on how students interact with stakeholders during design has revealed a mismatch 

in student behavior and the approaches documented in the design practice literature
5–7

. 

Additionally, the challenges students face when interacting with stakeholders causes students to 

interact less with stakeholders over the semester, reducing their exposure to human-centered 

design methods
6,8

. This body of research indicates the need to better support students in learning 

how to engage with stakeholders during design including the development of pedagogy, 

evaluation methods to determine student proficiency and progress, and design tools to support 

students during design projects. 

 

This study sought to address the lack of evaluation methods by developing a qualitative coding 

system that differentiates students by their level of sophistication when conducting stakeholder 

interviews during requirements elicitation. Furthermore, this analysis identifies the key areas in 

which pedagogy or design tools are most critical. 

 

Background 

Within both industry and academia, human-centered design processes have been emphasized as a 

method of developing more usable products that better meet the needs and wants of 

stakeholders
9,10

. Zhang & Dong, through a review of design literature, identified several 

characteristics of human-centered design: human beings in a central place, people are understood 

holistically, it involves a multi-disciplinary collaboration, users are involved throughout the 

process, and products are made to be more useful, usable, and desirable
10

. This definition of 

human-centered design emphasizes the need to obtain a deep understanding of stakeholders 

during design. Interacting with stakeholders during design facilitates more informed design 

decisions and leads to products that are adapted to specific contexts of use. 

 

A critical time in which stakeholder interaction plays a major role is during the front-end design 

phases of problem definition, requirements elicitation, and engineering specifications 

development
11–13

. Studies have shown that in many instances, product failures result from critical 

errors made during these front-end design phases
11,14,15

. Front-end design phases are 

characterized by their ill-defined and “fuzzy” nature, due to the high level of uncertainty 

involved
4
. Goals of stakeholder interaction during these phases include clarification of the design 

problem, understanding the stakeholders and context of use, and defining product requirements 

and engineering specifications. Through these interactions, designers strive to remove some of 

the ‘fuzziness’ associated with the design problem and generate a more well-defined problem. 



 

A human-centered design process requires interacting extensively with stakeholders to elicit 

useful information and then synthesizing it with other information sources to make informed 

design decisions. This represents the addition of another information source that students must 

learn to gather, synthesize, analyze, and then apply to their design projects. This type of 

extensive information processing has been shown to challenge novices in studies outside of 

engineering
16–19

. These studies have shown that novices tend to not determine the quality and/or 

validity of information gathered when applying it to problems and they tend to simply apply 

information directly to problem solving instead of attempting to synthesize various information 

sources together
16–19

. Studies within engineering courses found similar results when evaluating 

use of internet sources used by students when developing reports
20

.  

 

While the importance of effective execution of front-end design phases has been established in 

the literature, research is lacking with regards to how well design students learn these complex 

processes and their ability to engage stakeholders during information gathering. Of the studies 

that have looked at how students interact with stakeholders during design, evidence suggests that 

this interaction is a major point of difficulty. Research has shown that students do not always 

interact successfully with stakeholders as defined by best practices found in literature
5–7

. 

Students also struggle to deal with ambiguous information collected from stakeholders, they do 

not successfully synthesize and analyze the qualitative information gathered during stakeholder 

interaction, and they struggle to identify the relevant information that should be gathered during 

interactions
8,21,22

. Additionally, when students are able to gather meaningful information during 

stakeholder interaction, they do not necessarily apply it in a meaningful way
5
.  

 

In the study below, we focus on stakeholder interviewing as a key source of information during 

the design process. The importance of effective stakeholder interviews during the design process, 

particularly during requirements elicitation, has been documented in a range of fields including 

automotive systems
23

, medical device development
24

, human-computer interaction
25

, and 

consumer product design
26

. Furthermore, interviewing stakeholders is a practice that spans 

almost all human-centered design approaches including participatory design, ethnographic 

fieldwork, contextual design, lead user approach, among others
27

. Despite the importance of 

interviewing stakeholders during design, remarkably few support structures are available to 

designers when interviewing or preparing to interview stakeholders
28,29

. This body of literature 

also documents the challenges associated with interviewing stakeholders such as ensuring that 

the most important topics are covered during an interview,
30

 asking appropriate questions,
31

 

uncovering how people think or feel about certain topics,
32

 and obtaining broader social, 

political, or cultural factors that may affect the design
33

. Additionally, one must not only 

consider the challenge of conducting a stakeholder interview but the challenge of planning and 

preparing for interviews, gathering information from multiple stakeholders, synthesizing this 

data together, and analyzing it in order to make design decisions.   

 

Research Design 

Study Purpose 

The goal of this study was to determine whether engineering design students followed best 

practices found within the academic literature when interviewing stakeholders during front-end 



design. The research question guiding the work was: What criteria differentiate stakeholder 

interview quality among student designers?  

 

Interactive Design Task 

Student participants were asked to develop product requirements and engineering specifications 

for a toy aimed at developing children’s cognitive development, specifically a child’s 

understanding of cause and effect. Students were provided with standard templates to document 

the requirements and engineering specifications developed. To complete the task, participants 

worked for six and a half hours and were given access to a variety of resources as shown below: 

 Academic literature: electronic articles on childhood cognitive development 

 Books: several books on children’s cognitive development 

 Guidelines: Consumer Products Safety Commission guidelines for determining proper 

age ranges for toys 

 Observations*: children playing with various toys under parental supervision 

 Stakeholder interviews*: various stakeholders including teachers, parents, a doctoral 

candidate studying cognition, an education expert (Ph.D.), and the director for a toy 

safety advocacy non-profit  

 Standards: ASTM F963-11 (Standard Consumer Safety Specification for Toy Safety) 

and ASTM F2729-12 (Standard Consumer Safety Specification for Constant Air 

Inflatable Play Devices for Home Use)  

 Benchmarks: numerous toys for young children  

*Observations were available for one hour and stakeholder interviews were available for four 

hours and forty minutes total. 

 

As part of the design task, participants had the opportunity to interview stakeholders who might 

have valuable information for requirements development. These stakeholders included: parents 

(two), teachers (two), a safety expert, and cognitive/education experts (two). Additional details 

of the interactive design task can be found in a prior publications
7
. Participants were allowed to 

schedule as many interviews as desired during the allotted times with stakeholders and also had 

the option of interviewing multiple stakeholders at once. 

 

Participants and Context 

Eight students in their fourth year of engineering participated in the design task. Students were 

recruited via email, using group lists from a mechanical engineering capstone design course. All 

students had completed or were in the final weeks of their capstone design course. Participants 

were compensated $16 per hour for participation in the study.  

 

For the analysis below, four participants were selected based upon the results of a previous 

study
7
. Participants were selected based upon the product requirements they had generated 

during the design task. Participants for this analysis were selected to include the two highest 

performing participants (1 and 2) and the two lowest performing participants (3 and 4) with 

respect to the quality of the requirements generated during the design task.  

 



 

Data Collection and Analysis 

For the analysis presented below, all interviews conducted by participants with stakeholders 

were audio and video recorded. These interviews were then transcribed for data analysis. 

Interviews lasted a maximum of 15 minutes each; however participants were free to schedule as 

many interviews with stakeholders as they desired.  

 

Nvivo 10 was used to analyze all interview transcripts. A deductive coding system was 

developed based upon a systematic literature review of academic articles on interview 

methodologies. Articles from a range of fields were collected including software engineering, 

requirements engineering, business/innovation, participatory design, information/expert systems 

development, human-centered design, human-computer interaction, among others. The analysis 

presented in this study is based upon the coding system is displayed in Table 1. Two study 

members coded all interview transcripts separately using the coding system. Interrater reliability, 

as measured via Cohen’s kappa, ranged from 0.77 to 0.86 across all interviews
34

. A consensus 

was reached regarding all coding through group discussions. 

 

The coding system allowed us to determine the frequency with which students employed best 

practices during interviews with stakeholders. Differences between participants with respect to 

their use of the best practices shown in Table 1 were assessed using Fisher’s exact test. Statistical 

significance was determine at p<0.05. 

 

 
Table 1: Coding rubric derived from interviewing best practices found within the literature 

Interview Best 

Practice from 

Literature 

Description of Practice in Design 

Context 
Code Description 

Develop a Rapport 

with the 

Interviewee 

Designers do not always have the opportunity 

to develop long-term relationships with 

stakeholders. It is important to develop a 

rapport with each interviewee during each 

interview session
35–37

. 

Designer begins the interview with non-

design related questions or small talk. 

Designer uses personal questions (when 

appropriate) to develop relationship with 

stakeholder. 

Be Flexible & 

Opportunistic 

The designer will naturally be unaware of 

many areas that might be of design interest 

prior to the interview. A flexible approach to 

the interview process allows the designer to 

recognize these relevant areas and follow-up 

with them in the moment
37–41

.  

Designer probes into a topic area brought up 

by a stakeholder (unrelated to the designer’s 

original question). 

Designer adjusts their interview questions / 

approach after learning about the stakeholder. 

Use a Co-Creative 

Interview Strategy 

Conducting the stakeholder interview in a co-

creative manner will give the stakeholder a 

sense of ownership during the development of 

requirements, which can lead to better 

engagement during the interview and 

elicitation of richer information
42

. 

Designer asks questions or makes comments 

that would increase stakeholder’s sense of 

ownership of the product requirements. 

Verify the 

Conclusions 

Drawn from 

Interviews 

Designers must ensure that the conclusions 

they draw from interviews are accurate before 

proceeding in the design and should check 

with stakeholders prior to finalizing 

requirements
43,44

. 

Designer presents the stakeholder with their 

interpretation of the stakeholder’s response 

for confirmation. 

Designer verifies the requirements generated 

through interviews. 



Avoid 

Misinterpretations 

Misinterpreting an interviewee’s responses 

can lead to erroneous information being 

collected. It is critical to document 

interviewee’s exact wording or to ensure the 

designer understands all responses
37,45–49

. 

Designer asks a clarifying question to ensure 

they fully understand a stakeholder’s 

response. 

Use Projective 

Questioning 

Techniques 

Framing questions in the form of stories, 

metaphors, and hypothetical situations 

generates richer and more detailed 

information from stakeholders
32,50

. 

Designer frames questions using: stories, 

metaphors, or hypothetical situations. 

Encourage Deep 

Thinking 

Deep thinking questions push stakeholders to 

analyze and asses their own ideas and 

preferences and uncover the deeper meaning 

for specific responses leading to more 

meaningful information and tacit 

information
42,50,51

. 

Designer asks question which requires 

stakeholder to: analyze, integrate ideas, or use 

reasoning. 

 

 

Findings  

The findings are presented below. First, we describe the overall results of the coding system as 

applied to the four participants. Second, we present an analysis comparing Participants 1 and 2 

(high performing) with Participants 3 and 4 (low performing) on the individual best practices 

evaluated in the coding system.  

 

Analysis of the four participants’ interview transcripts resulted in the identification of 350 best 

practices among all participants. In total, participants asked 206 questions across 21 interviews 

(Table 2). An assessment of the frequency of best practices displayed by participants (best 

practices per question) begins to differentiate the high performing students (1 and 2) from the 

lower performing students (3 and 4).  

 
Table 2: Summary statistics for interview coding analysis 

 Participant 1 Participant 2 Participant 3 Participant 4 

Interviews conducted 7 4 3 7 

Questions asked 54 47 27 78 

Questions per interview 7.7 11.7 9.0 11.14 

Best practices identified 114 98 21 117 

Best practices per question 2.1 2.1 0.8 1.5 

 

Coding results with respect to each individual best practice are displayed in Figure 2. 

Participants 1 and 2 outperformed Participants 3 and 4 in every category of best practices (Figure 

2). Furthermore, there was a statistically significant difference between the pairs of participants 

in four of the seven categories: 1) encouraging deep thinking among interviewees, 2) verifying 

conclusions drawn from interviews, 3) using projective questioning techniques, and 4) using a 

co-creative strategy within the interview.  



 
Figure 1: Best practices displayed by participants as a proportion to total questions asked. 

 

Discussion and Implications 

There was a wide range of stakeholder interviewing abilities among the student participants in 

our design task. Based on our coding and scoring methods, participants who developed higher 

quality requirements (1 and 2) performed higher quality interviews, while participants who had 

significantly lower quality requirements (3 and 4) performed lower quality interviews. While we 

cannot establish a causal link between students’ interviewing abilities and the quality of the 

requirements they develop (due to mitigating factors such as ability to synthesize information 

from interviews and other sources, time management during design task, prior experience 

developing requirements, etc.), prior literature emphasizing the importance of stakeholder 

interviews and interactions during design suggest that interviewing practices play a prominent 

role in the development of product requirements
42,48,52

. The results of this study strengthen the 

probable connection between performing effective requirements elicitation interviews and 

generating high quality product requirements. 

 

To date, best practices with respect to interviewing stakeholders are scattered among many fields 

creating a barrier to novices who are attempting to engage with stakeholders during design
28,29

. 

The coding system developed in this study allowed us to differentiate between high and low 

quality interviews during design whereas the summary statistics (shown in Table 1) such as 

questions asked, interviews conducted, or questions per interview did not differentiate the high 

and low performing students. This provides evidence that a complex task, such as stakeholder 

interviewing requires a nuanced assessment methodology. The coding system developed could 

be implemented by instructors in human-centered design courses as both a tool for students to 
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use when engaging with stakeholders as well as a method for evaluating students as they learn 

this complex skill. 

 

The findings also highlighted which best practices best differentiated the high and low 

performing students. Encouraging deep thinking was a best practice that dramatically 

differentiated the two pairs of students. Deep thinking questions push stakeholders to analyze 

situations or beliefs, integrate ideas, or consider multiple factors
35–37

. Participants 1 and 2 

displayed this best practice almost twice as often as Participants 3 and 4 (77% of the time versus 

40% of the time). Deep thinking questions elicit more meaningful data and design pedagogy 

must clarify to students the difference between deep thinking and superficial questions so that 

they might better conduct stakeholder interviews
37

. The findings also demonstrate which skills 

do not differentiate the students, suggesting that they have all learned or been exposed to that 

particular skill to the same degree. In our coding, developing a rapport with the interviewee and 

avoiding misinterpretations fall into this category. This suggests that this skill arises naturally, 

more easily, or that these students have had the same level of practice in garnering this best 

practice with respect to other best practices. This suggests that instructors might not necessarily 

need to focus on this best practice when developing pedagogy and guiding students during 

design courses. 

 

We also saw major differences between students within the best practices of verifying 

conclusions drawn from interviews and conducting interviews using a co-creative approach. 

These two best practices are heavily emphasized within design literature, particularly during the 

front-end design phase of requirements elicitation
42–44

. The disparity between the students within 

our small sample indicates that these students obtained significantly different knowledge and 

skill acquisition during their undergraduate career. Improving students skills in requirements 

elicitation and stakeholder interviewing is a challenge because they are largely learned within 

project based learning courses (e.g., capstone design courses) and within these courses, project to 

project differences might lead to very different learning outcomes for students.  For example, 

capstone design projects that are ill-defined and where stakeholders are easily available for 

interaction would provide students much greater opportunity to develop stakeholder interviewing 

skills than projects that are rigidly defined and where stakeholders are not easily accessible
53

.  

 

Limitations and Future Work 

Within this study we were not able to control for participants’ ability to synthesize the 

information collected and apply it to requirements development. Therefore, we were not able to 

establish a causal relationship between a participant’s ability to conduct interviews in line with 

best practices and the final quality of his/her product requirements. Additionally, due to the small 

sample size and the large variation in student backgrounds, we were not able to ascertain the 

particular experiences or set of experiences that may have contributed to the variability within 

students’ ability to conduct effective interviews. Future work will seek to simplify the design 

task and conduct an extensive pre-task questionnaire in order to increase the sample size of 

students and connect prior experiences to students’ ability to conduct effective interviews. 

 

Conclusions 

Human-centered design processes are becoming pervasive in industry and are being taught 

within many engineering design curricula in academia. As a critical task during requirements 



development and front-end design phases in general, successfully interacting with stakeholders is 

a crucial ability that students must gain during their undergraduate career. The findings of our 

research suggest several implications for design education. While most learning in these areas is 

through experiential project based learning, effort should be taken to bolster this approach with 

reflective learning practices. Furthermore, the coding structure used in this study derived from 

best practices found within the academic literature on performing interviews could serve as a 

basis for developing support tools that students could use within the context of design courses 

and be used to evaluate student performance and track progress. 
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