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Abstract 

The aim of this study is to identify: (a) challenges in understanding and using design methods, and (b) features 

expected in an enhanced repository of design methods, by design students. These are identified through 

interviews and a survey. The major findings are (a) less (time for) practice leads to weak understanding and 

challenges in using design methods and (b) students expect to have a method recommendation system based 

on problem context. The findings from this study will guide in developing a user-centric, enhanced repository 

of design methods to aid design practice and pedagogy. 
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1. Introduction 
A design method is a prescriptive plan of action by which a class of design tasks can be tackled (Wallace, 

2011). Design methods are developed primarily to formalize and externalize design processes, improve 

product quality, reduce time to market, reduce errors in development processes, shorten development 

time, etc. (Geis et al., 2008; Guertler, 2018; Jagtap et al., 2014). Design methods also provide a structure 

to a rather "fuzzy" and "open-ended" design process (Kramer et al., 2017). However, the uptake of 

design methods in design practice is low for various reasons (Becerril et al., 2019; Eisenmann and 

Matthiesen, 2020; Gericke et al., 2022; Jagtap et al., 2014). It is important to understand the causes and 

factors for this low uptake, with the intention of improving the use of design methods in practice. 

Repositories and databases of design methods were developed: (a) to facilitate the proper selection and 

correct use of design methods (Acharya et al., 2018), (b) to provide information on design methods in a 

compact manner (Vroom and Olieman, 2010), transferred impersonally (Ponn and Lindemann, 2006), 

and (c) to make design methods more accessible to the general public (Kramer et al., 2017). It is argued 

that by providing appropriate information on design methods to designers, design methods can be better 

comprehended and used. Consequently, this can facilitate relevant selection and use of design methods. 

Therefore, it is important to identify information on design methods that is pertinent for their 

understanding and use. (Mayookh and Srinivasan, 2023) reviewed 16 repositories of design methods, 

and based on this review, proposed a need for a user-centric “enhanced” repository of design methods 

to support design practice and pedagogy. The overarching goal of this research is to develop and validate 

a user-centric, enhanced repository of design methods to support design practice and pedagogy. It is 

important to identify the challenges faced by the prospective users in understanding and using design 

methods, and further, the features they would expect to have in the enhanced repository. Prospective 

users of this enhanced repository which is intended to support practice and pedagogy include design 

students, design teachers, and design practitioners. The challenges faced by design students in 

understanding and using design methods and their expectations of the enhanced repository are described 

in this paper.  

https://doi.org/10.1017/pds.2024.295 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2024.295


 
2916 DESIGN EDUCATION 

2. Literature review 
The origin of design methods can be traced to the "Conference on Design Methods", held in London in 

1962 (Margolin, 2010). It was the first time “design methods” received substantial academic recognition 

(Cross, 1993). Since then, the development of design methods as a design support has been a part of 

design research. Notwithstanding the benefits of design methods, there are challenges associated with 

understanding, and using design methods in practice. 

Although design methods are developed with the intention of improving design practice, many 

methods are used only "occasionally or not at all", because they are too complex, have theoretical 

overload, require considerable effort to be implemented, and so, users are unable to see the advantages 

of many methods (Geis et al., 2008). Hjartarson et al. (2021) reported that students at TU Denmark 

found design methods "overly complicated" and restrictive in their design work; these students faced 

challenges in understanding the correct use of methods in the context of the courses (where they are 

taught these methods), and how to use methods in a "productive" way. They also discovered that due 

to the lack of repeated experience of using the methods, the students were unable to build a proper 

understanding and competence to use these methods. Birkhöfer et al. (2002) stated that students 

generally have poor practical experience and so must design without sufficient knowledge. This lack 

of experience also makes it difficult for them to understand and estimate the value and merit of design 

methods. Jänsch and Birkhofer (2004) identified a list of problems faced by students in learning design 

methods, such as problems related to understanding design methods, the relation between a design 

task and a design method, verifiability of the quality of the results, and so on. They also reported that 

students do not understand the nature of design methods and are unable to adapt a design method to 

a new design task, and hence, fail. Daalhuizen et al. (2014) found, through a quantitative study, that 

students’ initial assessment of the task at hand and their "method mindset" play a key role in the way 

they experience design methods. Researchers also reported the factors influencing the choice and 

usage of design methods, by design students (Gonçalves et al., 2014; Person et al., 2012). Person et al. 

(2012) reported - through a survey of 305 industrial design students - that both prior knowledge and 

preference for systematic methods influenced design method usage in different design activities. 

Gonçalves et al. (2014) surveyed design students as well as professional practitioners on the sources 

of inspiration (stimuli) and ideation methods used by them and reported that the use of text as a source 

of inspiration is neither favoured by students nor professional practitioners. They also reported that 

they were unable to find the reason behind the exaggerated use of certain ideation methods (like 

brainstorming). 

Based on the review of repositories of design methods Mayookh and Srinivasan (2023) and literature 

on design methods (such as Boeijen et al., 2014; Jones, 1980; Kumar, 2012; Martin and Hanington, 

2012; Cross, 2000), it was found that most of the existing repositories aimed at improving design 

practice, with no explicit evidence of supporting design pedagogy. It was not evident from the 

literature whether the repositories were developed after eliciting the needs of their potential users. 

Consequently, Mayookh and Srinivasan (2023) felt that many of the issues associated with the 

repositories and the uptake of design methods could be solved by collecting and incorporating the 

needs of users, and therefore, proposed a need for a user-centric “enhanced” repository of design 

methods to support design practice and pedagogy. To build this user-centric repository, it is important 

to identify the challenges faced by prospective users in understanding and using design methods and 

the features they would expect to have in the "enhanced" repository of design methods. 

3. Overall objective and research questions 
The overarching goal of this research is to develop and validate an enhanced, user-centric repository of 

design methods to support design practice and pedagogy. Before developing, it is important to identify 

from the prospective users: (a) the challenges faced in understanding and using design methods, and (b) 

features to be supported in the enhanced repository. So, the following research questions are posed in 

this paper: (a) What are the challenges faced by prospective users in understanding and using design 

methods?  and (b) What are the features to be supported in the enhanced repository of design methods? 
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The prospective users comprise design students, practitioners, and teachers. In this paper, the 

perspectives of design students are captured.  

4. Methodology 
To find answers to the research questions, an empirical study comprising interviews and a survey is 

carried out with design students. In this study, interviews of 20 design students and an online survey of 

26 design students are conducted. These design students are Indian undergraduate and postgraduate 

students currently pursuing their Doctorate, Masters in Design, or Bachelors of Design in India, have 

undertaken at least one course on design methods, and have obtained their Bachelors or Masters from 

design, engineering, architecture, or arts. The interviews are semi-structured and conducted by the first 

author of this paper. A pilot study is conducted with 3 design students to estimate the time taken for 

interviews, and to check whether the questions are understandable and posed in a logical order. The 

questions for interviews (see Appendix A), which are formulated around the research questions along 

with some questions to capture the context of the challenges faced, are finalized after the pilot study. 

The interviews are either conducted in-person or online, with the audio recorded and notes documented 

by the interviewer (first author of this paper). The recordings of the interviews are transcribed 

automatically using MS Stream and the transcriptions are checked by the first author with the recording 

to ensure all utterances are captured correctly. The transcriptions are analyzed for the following: (a) 

information on design methods provided to students in academia, (b) problems faced by students in 

understanding and using methods, (c) preference of students to choose and use certain design methods 

over others, (d) features expected by students in the enhanced repository of design methods. To 

supplement the findings of the interviews and to check their veracity with more cases, an online survey 

is conducted. The survey questionnaire consists of a list of multiple-choice questions where more than 

one option can be chosen. The options for these questions are derived from the findings of the 

interviews; additionally, the respondents are also provided with the option of “Other” where they can 

type their opinion in case the given options do not suffice. The survey questionnaire is pilot-tested with 

2 design students to estimate the ease of understanding of questions and the time it takes to complete 

the online questionnaire. The finalized questionnaire is shared in an online format with the design 

students which can be found in the reference (Mayookh and Srinivasan, 2024). 

5. Results 
The findings from the empirical study are described in the following sub-sections. 

5.1. Interview findings 

The interviews on average take 30-50 minutes. The first author of this paper checks the transcriptions 

for their correctness, and this takes approximately 40-50 minutes per interview. The findings of the 

analysis of transcriptions are summarised in Tables 1-5. The tables contain the issues or features and 

their frequency of repetition across the different interviews.  

Table 1. Information of design methods provided in academia 

Information  Frequency 

Steps to implement methods 16 

Method objective/definition 14 

Made up examples/ examples not from industry or real-life projects 10 

Examples of method implementation from industry (real-life projects) 5 

Contexts that suit the method (domain of design problem i.e., engineering, architecture, 

medicine, and the like, types of stakeholders, available resources i.e., time, budget, and 

human resources, method input, and method output) 

3 

Method benefits and limitations 1 

Methods that produce similar outputs 1 
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Table 2. Challenges in understanding design methods 

Challenges Frequency 

No issues 13 

Less practice/less time for practice leads to weak understanding 4 

Confusion in steps/ large number of steps 3 

Lack of skills for implementing a method creates challenges in method understanding 1 

Challenges with data analysis/ analyzing method output 1 

Example of method implementation does not provide sufficient clarity 1 

Table 3. Challenges in using design methods  

Challenges Frequency 

Challenges due to constraints associated with real problems (classroom implementation does 

not consider these) 

6 

Challenges with data collection/interaction with stakeholders 4 

Challenges in team management/ working with teammates (individuals have their own ideas 

and biases) 

3 

Challenges in method selection/ unaware of methods pertaining to a certain design activity 3 

Less practice/less time for practice leads to challenges in method usage 3 

Issues due to lack of skills in using a method 2 

Mismatch between examples and real scenarios/ unable to connect examples to the context 

of the problem at hand 

1 

Issues with data analysis/ analyzing method output 1 

Table 4. Preference for some design methods over others 

Reason(s) for method preference Frequency 

Familiarity with a method/ prior experience of using a method 9 

Easy to understand and use 7 

Less number of steps and rules to follow 3 

Accessibility of resources (manpower, stationery, etc.) 2 

Suggested/ recommended by peer(s)/teacher(s)/course instructor(s) 2 

Less analysis involved 1 

Suitable for teamwork 1 

Less time consumption (in method execution) 1 

Table 5. Features expected in an enhanced repository of design methods 

Expected feature(s) Frequency 

Method recommendation based on problem context (domain, constraints, stakeholders, etc.) 14 

Examples of method usage from industry (real-life) projects 7 

Detailed information on methods (time required for execution, no. of people required, 

material and stationery required, input, output, related methods, etc.) 

6 

Videographic/ pictorial information (low to no text)/ Demo of method implementation (video 

graphics)/ aid for method visualization  

5  

Methods to have a proper arrangement (structure) 3 

A customer support/ discussion forum for methods 2 

Provision to check method understanding/knowledge 2 

Simple/concise method description 2 

References to information provided and information should be from reliable sources 2 

Easy method access 1 

Provision for validating project result 1 
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5.2. Survey findings 

The online survey on average takes around 6 minutes, 41 seconds to complete. The findings from the 

analysis of the online survey are summarised in Tables 6-10. 

Table 6. Information of design methods provided in academia  

Information  Frequency 

Steps to implement the method 22 

Examples of method usage from industry (real-life projects) 19 

Contexts which suit the method (domain of design problem i.e., engineering, architecture, 

medicine and the like, types of stakeholders, available resources i.e., time, budget and human 

resources, method input, and method output) 

12 

Method objective/aim 11 

Made up examples/ examples not from the industry or real-life projects 10 

Method benefits and limitations 9 

Methods that produce similar outputs 7 

No information was provided but learned solely through practice  4 

Table 7. Challenges in understanding design methods 

Issues Frequency 

Less practice/less time for practice leads to a weak understanding 21 

Confusion in steps/ large number of steps 11 

Challenges with data analysis/ analyzing method output 10 

Lack of skills for implementing a method creates challenges in method understanding 7 

Example of method implementation does not provide sufficient clarity 7 

No issues 0 

Table 8. Challenges in using design methods 

Issues Frequency 

Less practice/less time for practice leads to challenges in method implementation 17 

Issues with team management 16 

Challenges faced in data collection/interaction with stakeholders 12 

Challenges in method selection/ unaware of methods pertaining to a certain design activity/ lack 

of understanding of which method works well in which situation 

11 

Issues with data analysis 9 

A mismatch between examples and real scenarios/ unable to connect examples to the context 

of the problem at hand 

8 

Issues due to lack of skills for implementing a method 4 

Issues due to constraints associated with “Real” design problem 3 

Table 9. Preference for some design methods over others 

Reason(s) for method preference Frequency 

Familiarity with the method/ prior experience of using the method 13 

Less time consumption (in method execution) 13 

Suitable for teamwork 11 

Suggested/ recommended by peer(s)/ teacher(s)/ course instructor(s) 11 

Easy to understand and use 10 

Less number of steps and rules to follow 9 

Accessibility of resources (manpower, stationary etc.) 9 

I don’t have a preference and treat all design methods equally 7 

Less analysis involved 2 
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Table 10. Features expected in an enhanced repository of design methods 

Expected feature(s) Frequency 

Videographic/ pictorial information (low to no text)/ Demo of method implementation (video 

graphics)/ aid for method visualization  

21 

Method recommendation based on problem context (domain, constraints, stakeholders, etc.) 20 

Examples of method implementation from industry or real-life projects 17 

Detailed information on methods (time required for execution, no. of people required, material 

and stationery required, input, output, related methods, etc.) 

16 

Methods to have a proper arrangement (structure) 14 

Easy method access (minimum no. of clicks) 11 

References to information provided/ information should be from a reliable source 10 

A customer support/ discussion forum for methods 10 

Provision to check method understanding/knowledge 9 

Simple/concise method description 8 

Provision for validating project result 7 

5.3. Inference 

It is observed from the interview transcriptions that most students were taught the objective(s) of design 

methods, steps in methods, and examples of use. From the survey, it is observed that most students were 

taught steps for using methods, examples of usage, the context of use, objective(s) of the design 

methods, and benefits and limitations of design methods.  

While interview results show that most students face no issues in understanding and using design 

methods, some face challenges due to less practice or less time for practice and confusion in steps for 

method implementation. Similar responses are found in the survey. The majority of students faced 

challenges in analyzing the data collected from design methods. In the case of challenges faced in 

method implementation, it is found, through the interviews, that most of the constraints to design method 

implementation, such as budget, time, and human resource constraints, are either not there during the 

classroom projects or students do not take the management of these resources seriously during these 

projects. Therefore, the students are unable to develop an understanding of how to tackle the challenges 

imposed by the constraints associated with real industrial projects. On the other hand, the survey shows 

that students faced challenges in method implementation due to less practice or less time for practice, 

which is similar to the observation for challenges in method understanding. Apart from this, the students 

also faced challenges associated with team management, data collection, and data analysis, selecting 

methods for a design task for a given problem context, and challenges associated with their inability to 

connect examples to the context of the problem they are working on.  

Results from both the analysis of the interviews and the survey show students prefer design methods 

based on their familiarity or prior experience of using them. It was followed by ease of understanding 

and using a method (from interviews) and the method which takes a lesser time in execution, suitable to 

be used by a team rather than an individual, and methods suggested by their peers or teacher(s) (from 

survey). In the case of features expected by students in the enhanced repository of design methods, a 

majority of students reported, in both the interviews and the survey, that they expect a mechanism for 

method recommendation based on the context of the design problem (such as the domain of design 

problem i.e., engineering, architecture, medicine and the like; types of stakeholders; constraints i.e., 

time, budget and available human resources; method input; method output) and examples of method 

implementation from industry or real projects. However, in the case of the survey responses, a majority 

of respondents also expect to have videographic/ pictorial information with less textual information 

and/or videographic demo of method implementation with aid for method visualization, detailed 

information on design methods (such as time required for execution, no. of people required, material 

and stationery required, input, output, related methods, etc.), and method arrangement within the 

repository to have some structure.  

One of the reasons for this variation of responses, in interviews and the survey, can be that the 

interviewees belong to the same institute while the survey respondents were from at least 4 different 
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institutes, and hence, different instructors. Further, the reason for most of these challenges can be (a) 

time-bound courses, which have a fixed number of lectures and must end at a predetermined time, and 

therefore these courses and the overall semester curriculum provide less time for practice, 

experimentation, and exploration to students, and (b) students are not being exposed to the problems 

taken from industry and associated constraints. Exposing students to such mock problems can build an 

understanding of managing budget, time, and other resources and the skill of working in a team. 

6. Discussion 
The objective of this study is to understand the issues faced in understanding and using design methods, 

and to identify the features expected in an enhanced repository of design methods, from design students. 

The findings reported by analyzing the transcriptions of interviews and responses to the online 

questionnaire bear similarities and differences with existing research. Hjartarson et al. (2021) conducted 

semi-structured, online interviews with 12 students and recent graduates of TU Denmark. They 

identified the negative experience of method use and how it can affect a student's well-being. They 

observed that students find design methods "overly complicated" and restrictive in their design work. 

This bears resemblance to the observations in this paper: Indian students also reported challenges in 

confusion in steps of methods and sometimes lacked necessary skills to use some methods. According 

to Hjartarson et al. (2021), due to the lack of experience in using the methods, students were unable to 

build a proper understanding and competence to use design methods. Similarly, Birkhöfer et al. (2002) 

stated that students generally have poor practical experience, and this lack of experience makes it 

difficult for them to understand and estimate the value and merit of design methods. In this study also it 

was observed that less practice or less time available for the practice of a design method usage leads to 

weak or poor understanding of design methods and results in challenges while using them. Jänsch and 

Birkhofer (2004) recorded the questions and comments of 20-30 mechanical and industrial engineering 

students in a design course for 2 semesters and identified problems faced by them in learning design 

methods. They observed that if students are not able to adapt a design method to any new design task, 

they try to transfer methods from lecture examples to any new design task. In this study, the Indian 

students reported challenges in method selection for a particular design task and challenges due to 

mismatch between examples given in lectures and the design problem they solve or their inability to 

connect examples from lectures to practice. In terms of the features desired in an improved repository 

of methods, a mechanism for method recommendation is reported as the most expected feature in this 

study. This was also promulgated by Fuge et al. (2014) and Gericke et al. (2016). When it comes to 

preference of design methods for a particular design activity, Person et al. (2012) reported students 

preferred design methods based on their prior knowledge of using the methods, which is sustained by 

the findings of this study. The findings of this study highlight the need for a videographic, low in text 

representation of design methods. This supports the findings of Gonçalves et al. (2014) that the use of 

text as a source of inspiration is neither favoured by students nor professional practitioners. 

The existing work on challenges in design methods is based on observations in European universities. 

However, the work presented in this paper is based on the findings in Indian universities. To the best of 

the knowledge of the authors, this is the first time such a study is undertaken in India. The other major 

difference is the subjects of the observation. In the existing literature, the courses on design methods were 

undertaken by engineering students, whereas in the Indian universities used in this study, the courses on 

methods were undertaken by design students who can also have a non-engineering background. Since 

this study aims to identify the challenges faced by design students in understanding and using design 

methods in general, the authors did not focus on any specific design methods or repositories. 

6.1. Implications 

The perspectives of the design students (and the other stakeholders), i.e., challenges faced by them in 

understanding and using design methods and the features expected by them, will be used to structure 

the information on design methods and the containing repository of design methods, to make them user-

centric. It is expected that this user-centricity of the repository will ensure its usability and utility to 

support design practice and pedagogy in industry and academia. Moreover, apart from the reported 

expected features, the challenges mentioned by students will also decide what features will be 
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incorporated within the repository of design methods, for example, students reported that less practice 

or less time for practice leads to challenges in design method understanding and implementation, a 

possible feature that can mitigate this issue is a platform for design method practice, and challenges in 

resource management can be mitigated by a resource management tool within the repository. 

The scope of the challenges (of understanding and using design methods) identified in this paper is not 

confined to the purpose of building the enhanced repository of design methods. The challenges can be 

used as the basis to improve the quality of education of design methods in India by improving and 

redefining the ways of design method teaching and learning in academic institutions, eventually leading 

to improved design practice in both academia and industry. 

6.2. Limitations 

The findings of this study are based on the experiences of 46 students (interview: 20 and survey: 26). 

More interviews and surveys are planned to be undertaken. Surprisingly, the responses in the survey are 

more detailed than in the interviews. In the interviews, open-ended questions are posed and there is a 

chance that the interviewees could not recollect and share all their experiences. The responses in the 

interview are used as options in the multi-select questions in the survey. In the survey, the respondents 

must choose relevant options and in case the given list of options is inadequate or does not capture all 

their experiences, they must choose the option of "Others" and fill their opinions. It is assumed the 

respondents did not randomly select the given options. It is interesting to note that no respondent chose 

the "Others" option. 

Bearing the limitations, this study is the first of its kind to understand: (a) the content of design methods 

taught in Indian academia, (b) the challenges faced by Indian design students in understanding and using 

design methods, (c) the parameters that affect their choice of use of methods, and (d) the features they 

would expect in the enhanced repository of methods. These perspectives as well as the perspectives of 

the other stakeholders i.e., design practitioners and teachers, will help in building a user-centric, 

enhanced repository of design methods to aid design practice and pedagogy. 

7. Summary, conclusions, and future work 
This study is conducted to identify: (a) challenges faced by design students in understanding and using 

design methods, and (b) features expected by design students in an enhanced repository of design 

methods. These are gathered through interviews and a survey of Indian design students. The major 

findings of this study are:  

a) Most students are taught the definition, objective, steps for using, and examples of usage of 

design methods.  

b) Many students opine that less practice or less time for practice leads to weak understanding and 

challenges in using design methods. 

c) Most students choose design methods for a design activity based on familiarity or prior 

experience of using the methods. 

d) Majority of students expect to have a method recommendation system based on problem context 

(domain, constraints, stakeholders, etc.) 

These findings highlight the issues related to design method understanding and use by design students 

in Indian academic institutions. This study is planned to be conducted with more design students, design 

practitioners, and design teachers. Their combined perspectives will help to identify relevant features 

that will be eventually incorporated to build the user-centric, enhanced repository of design methods to 

aid design practice and pedagogy. However, the scope of these findings is not confined to the purpose 

of building the enhanced repository. This data can be utilized to enhance the standard of design method 

education in India, by improving how design methods are taught and learned in academic institutions. 

This, in turn, will lead to improved design practice in both industry and academia. 

The envisaged enhanced, user-centric, repository of design methods is planned to be developed, 

implemented, and tested in the Indian context, for its usability and utility to support design pedagogy 

and practice. If it is successful, it will be shared with the international stakeholders and will be improved 

based on their feedback. 
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Appendix A 

The questions for the interviews are as follows: 

1. What is your educational background? 

2. Did you take any course on design method implementation during your education? 

3. What information about a design method was provided to you (in the course undertaken) to enable 

you to use design methods? 

4. What challenges did you face in learning design methods? 

5. Did you underVtake any design projects during the course? 

6. Can you walk me through the projects? 

7. What challenges did you face while implementing design methods in the projects? 

8. Why did you use only some methods in the design projects? Why not other methods? 

9. What makes a design method easy to use? Why? 

10. Were you provided with any repository or database of design methods during the course? 

11. If I provide you with a design method repository, what features would you expect in it? 
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