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Abstract. Critical Incident Technique (CIT) is a research approach in which
the research subject was asked to remember and explain a period when a spe-
cific behavior, activity, or occurrence influenced (either positively or negatively)
a specified outcome. For the incident to be critical, the event should have a causal
relationship with the result. Due to its uncommon use in design research and the
lack of references in the design area, we saw an opportunity to develop a study
about CIT, specifically in Design. In this chapter, we explored the current theoret-
ical frameworks from several areas that adopt CIT. Based on the findings from the
CIT context, a more focused literature review was conducted to understand the
existing CIT in other areas and the potential to integrate it in design research. It is
essential to state that the scope of our study is CIT will be used in the exploratory
phase in research about design research. A strengths, weaknesses, opportunities,
and threats (SWOT) analysis was carried out to see a problem and provide inputs
for considering solutions. A compilation study was developed to determine the
potential of using this method in design research. The result is that Critical Inci-
dent Technique could be viewed as an opportunity to improve the design research
process, giving it the sense of design thinking to escalate its ability to understand
the problem. At the same time, it can be useful with a multidisciplinary approach
of education and design research for comprehensive research processes to develop
interventions for effective education strategies.

Keywords: Design research · Critical Incident Technique · Research methods ·
SWOT

1 Introduction

Most design hypotheses start from conditions of high uncertainty, contributing to a
scarcity of definitive solutions but rather of constant improvements. This phenomenon
determines that research in Design should have a more linear approach, supported by
analytical and experimental methods, that is, it should be research supported by mixed
methods, where qualitative methods help to argue or foster new ideas previously raised
by quantitative methods. Sometimes the problem lies in the quality of the information
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raised by problems that tend to be answered with incomplete solutions because they start
from uncertain conditions [1]. For example, in the learning activity, teachers sometimes
have difficulty designing learning tools to improve student engagement, which is a key
aspect in improving the quality of teaching, where any critical incident is an unplanned
event that occurs during a lesson. It is interpreted as a problem or challenge in a par-
ticular context rather than a routine occurrence. We realized that using a method that
spontaneously facilitates critical understanding moments would be ideal for identifying
the problems we have to answer as design researchers. Cash [2] claimed that design
research is becoming increasingly weak in comparison to other fields; without interven-
tion to improve empirical, theoretical, and methodological rigour, there is a real risk
that the field will be superseded and become outdated due to a lack of effects. He added
that design research risks being replaced by other fields eager to include design science
in their assets. Despite the potential for design research to expand on these parallel
discoveries by developing theories that other researchers can use, little evidence of this
occurs [3]. Meanwhile, Buchanan, R. [1] refers that the discipline of Design is present in
several professions and academic areas, but because they have different origins, they do
not share identical methodologies or philosophies. Sometimes, in order to unite for the
common good, they conceive and plan together, but the approaches to the same themes
diverge because they want different results.

Design research is often indicated for critical goals, even when there is no clear
definition of success, or designing adequate indicators of success is part of the overall
problem. Kelly [4] claimed, “If the problem has a known or standard solution, and there
is general agreement on when to apply the solution, and the solution has been regularly
successfully applied in various settings, design-based research is probably a poor use of
resources.” In this respect, design research is a methodological approach that supports
an investigation of a learning design.

It is a general approach to form strategic studies more efficiently. The Design-Based
Research Collective [5] argued that “design research can help create and extend knowl-
edge about developing, enacting, and sustaining innovative learning environments.”
Tung [6] claimed that design research is about engaging in open dialogue with people
in order to better understand them. “It is about finding stories, understanding motiva-
tions, uncovering delightful moments and unmet needs, and most importantly, having
a genuine curiosity about how others experience the world” [6]. Thus, Critical Incident
Technique (CIT) is the chosenmethod because it is considered a uniquemethod in design
research but has an interesting approach.

The use of critical incident technique, data collection technique and factors related
to data analysis have changed over the years. Forms of the CIT have been in existence
since the 1930s and were further developed by Colonel John C. Flanagan during World
War II. CIT is a set of procedures used for collecting direct observations of human
behavior that have critical significance and meet methodically defined criteria. It was
originally content to distinguish between effective and ineffective work behaviors of US
military personnel performing a variety of military activities. In order for the incident
to be critical, the participant must be confident that the event had a causal relationship
with the outcome (which is the focus of the study). The CIT could help designers to
study about the user’s/individual’s experience toward a product or service that ended
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well or poorly [7]. In this chapter, we address the relationship and the possibility of this
technique applied in design research, which could be used in the empathize process in
the exploratory phase.

2 Design Research

According to [1], Design is multidisciplinary in several academic areas and professions,
but because they do not come from the same origin, they use different methodologies.
Sometimes, when these areas combined with respect and understanding of each other’s
work, they tend to join efforts and create or use identical methods throughout the process.
The result of these unions of different areas tends to illuminate the existence of problems
that were not previously revealed and that, only by uniting different areas, could be
understood. This idea that in investigations, some of the initial problems are not defined,
has been discussed throughout the evolution of the discipline of Design.

Design research appeared in the 1960s from a conference on Design methods. Its
society, Design (based) research Society, aims to acknowledge the study of and research
into the process of designing in many areas [8]. During that time, society’s purpose is
to act as a form of educational view of the process of designing. At that time, design
research initially arises when educators want to improve learning from an informed
theoretical perspective [9]. It is focused on the educators’ functional experience, from
the recognition of significant instructional issues to the iterative nature of the proposed
solutions. Design research has more potential value than action research because it seeks
practical solutions to educational problems, searching for design knowledge.

Regarding its definition, Nigel Cross [10] defined “design-based-research has to
be the development, articulation, and communication of design knowledge, which it
could be from people, processes, and products.” He added that design research is “the
investigation of this human ability – of how people design.” Design research learns
about the empirical studies of designer activities and the nature of design ability from
theoretical reflection. Hence, it strongly relates to considerations of how individuals
learn to design, which specifically explores the development of design capability and
how that development could ideally advance design education.

As presented by Buchanan [1], it was mentioned by Horst Rittel in the 60’s, that the
design methodology tends to be a linear process, divided into two phases: Problem Defi-
nition and Solution. The problem definition is an analytical sequence that determines the
elements of the problem and specifies the necessary requirements for its solution. On the
other hand, the latter is a synthetic sequence of combinations between the requirements
and the final implementation plan. Rittel also mentioned that one of the problems in this
type of linear methodology is that usually the class of problems are poorly formulated,
starting from insufficient and confusing information, resulting, of course, in solutions
that are not very efficient to respond to real problems.

Therefore, Wang & Hannafin [11], stressed the same idea that a theory’s value is
measured to extend the views, inform and improve practice. Explicitly, they summarized
the characteristics of design research, which are divided into five aspects: pragmatic,
grounded, interactive, iterative and flexible, integrative, and contextual, respectively.
According to Plomp [12], systematic evaluation of the iterations phases contributes to
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theory building. The cyclic and iterative processes involved in design-based research
align with the authentic Design of learning environments and theory building [13].

In this way, and realizing that the role of the designer is to findways to solve problems
we encounter in everyday life, it was determined that we have to look at other ways of
doing research, in other areas, and learn from them. In essence, design research is the
art of observing what people say and do, and then using intuition to reasonably perceive
what they think and feel.

3 Critical Incident Technique: The History and the Origin

As mentioned above, the use of the Critical Incident Technique (CIT) was based on
behavior in the early days and was applied in psychological state or experience studies
[14].However, in 1953,LeorEilbert also usedpsychological state and experience studies.
The CIT was first established as a qualitative research method during the Second World
War. The technique has been developed precisely to pinpoint facts and describe behavior
in critical incidents and events, in which Flanagan [15] began with defining critical flight
crew behavior. It has been emphasized that this technique will develop more accurate
results on detecting people’s specific behaviors in a plot than traditional research. Studies
support that CIT is indeed a reliable, valid method [16, 17].

Flanagan [15] refers to the “incident” as a description of any observable human
activity/activity. He noted that CIT could use it to create training requirements for a
job, maximize efficiency and improve equipment design. The term “critical” refers to
behavior in events that play a critical or important role in determining the outcome.
With this technique, effective or ineffective adaptations are revealed by focusing and
analyzing incidents [14, 18–20]. This technique is also seen to be defined by different
nomenclatures. These are critical incidents reporting (More & Unsinger, 1987), critical
incidents technique (Kunak, 1989), critical incidents (Pope & Vetter, 1992), critical
incidents analysis (Gould, 1999), critical incident exercise (Rutman, 1996) and critical
incident study technique [21]. According to the incident investigated, these different
nomenclatures are generally the names used by researchers rather than being random
[22].

Although there have been many debates about whether the critical incidents tech-
nique has a qualitative aspect, it has been determined thanks to its features [15, 18]
qualitatively. These features; CIT is qualitative research in terms of being under natu-
ral conditions, including a researcher, involving the participant’s observation or asking
open-ended qualitative questions, based on induction of data analysis and focusing on
the participant’s perspective [15, 23].

However, Flanagan [15] emphasized five basic steps of CIT: setting goals, setting
plans and specifications, collecting data, analyzing data, interpreting data, and dissemi-
nating results. The application process of the critical incidents technique is as follows: (1)
determining the problem and determining the overriding question; (2) determining the
data collectionmethods; (3) defining the types of events (effective/ineffective, best/worst,
extreme/atypical); (4) direct and retrospective data collection, recording review, asking
open-ended questions, and regular interview techniques [14, 20].

Moreover, in CIT, the number of critical incidents is more important than the number
of participants. Therefore, the data collection process should be terminatedwhen the data
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is sufficient [15, 24]. For the CIT method, the most common method of data summation
is interviews [20, 25].

Because it was emphasized that the interviews allowed research for in-depth answers
[20]. The critical incidents technique has been used for a long time to learn about
knowledge and cognitive processes because of its versatility and strengths [26]. Flanagan
[15] emphasizes the power of the method to report facts about behavior rather than “a
collection of comments, ratings and ideas based on general impressions”.

Remarkably, CIT method has been used successfully to learn cognitive processes in
a wide variety of disciplines: communication, nursing, counseling, teaching, medicine,
marketing, psychology, and social work [14]. Later, under the influence of the positivist
method, this methodology emerged to be used in social sciences and other sciences [14,
18].

4 Critical Incident: The Analysis

From the study above, we analyze the strengths and weaknesses of CIT if it is applied
to design research with SWOT analysis. Firstly is Strength. This method can help to (1)
understand the problems from the first-hand participant, (2) emphasis onmore-important
issues rather than less-important issues, and (3) the participant could speak their needs
so it will fit in the research goals. Secondly the Weakness(es) are (1) lack of references
from previous studies; (2) The possibility of the unreal answer from the participant (3)
The question should be very specific that can arise from the memory from the specific
incident; (4) Can raise uncomfortable questions to the participant. Thirdly this method
has the Opportunity to be a (1) Novelty research approach because it is an uncommon
method in design research; (2) could enrich the qualitative method in design research;
(3) and dispute the opinion of the lack of intervention in design research, so CIT can
improve empirical, theoretical, and methodological rigour. Lastly the Threat in using
CIT method is oher methods might want to duplicate or inspired by CIT. So that they
improve the method with more flexible technique with less effort in time.

5 Findings and Discussion

The literature review has shown that the CIT method affects many areas. Although areas
such as service and Education commonly use the method and reach valuable research
results, cases in Design are limited. As shown in Table 1, the CIT method has been used
from very specific areas to much more general areas.

This also refers to the usability and applicability of the CIT method. If the CIT
method increases in the prevalence of educational Design and Design research, valuable
research results can be found in these areas. The frequent usage of the CIT technique
in the education area and its positive outcomes imply that it is possible to generate
strong research findings by employing the CIT approach with the collaborative efforts
of educators and design researchers. At the beginning of the CIT process, the researcher
must carefully prepare the questions because CIT questions are different from regular
questions. The critical incident technique (CIT) is a useful methodology to uncover
critical requirements for people. When using the CIT, ensure that the researchers are
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Table 1. Characteristics of Design-based-research by Wang and Hannafin [11] (p.7)

Characteristics Explanations

Pragmatic Design-based research refines both theory and practice.
The value of theory is appraised by the extent to which
principles inform and improve practice.

Grounded Design is theory-driven and grounded in relevant research,
theory and practice.
Design is conducted in real-world settings and the design
process is embedded in and studied through design-based
research.

Interactive, iterative, and flexible Designers are involved in the design processes and work
together with participants.
Processes are iterative cycle of analysis, design,
implementation and redesign.
Initial plan is usually insufficiently detailed so that
designers can make deliberated changes when necessary.

Integrative Mixed research methods are used to maximize the
credibility of ongoing research.
Methods vary during different phases as new needs and
issues emerge and the focus of the research evolves.
Rigor is purposefully maintained and discipline applied
appropriate to the development phase.

Contextual The research process, research findings, and changes from
the initial plan are documented.
Research results are connected with the design process and
the setting.
The content and depth of generated design principles
varies.
Guidance for applying generated principles is needed.

clear on the kind of incidents that are wanted to study. It is important to prepare what
methods in CIT will be used, such as interviews, focus groups, or surveys to get an
accurate picture of the usability of systems, products, or services. While design research
is sometimes amorphous, ambiguous, and frustrating, CIT could be seen as an approach
to ultimately reducing the risk of designing the wrong solution and creating room for
innovative user-centered solutions. While it is advised that professionals in Education
andDesignwork together to examine design research using amultidisciplinary approach,
examples in this field are limited in the general literature. As a result, employing the CIT
method in conjunction with a multidisciplinary approach to contribute to the literature
is recommended.
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Olaylar Tekniği,” Tıp Eğitimi Dünyası, vol. 44, pp. 13–21, 2015.

23. J. Creswell, “Research Design.” p. 296, 2009.

https://doi.org/10.1016/j.destud.2018.03.002
https://doi.org/10.1080/13546783.2014.885464
http://www.slo.nl/organisatie/international/publications
https://doi.org/10.3102/0013189X032001005
https://uxdesign.cc/so-what-exactly-is-design-research-245e24d2e1a6
https://doi.org/10.3102/0013189X019003008
https://doi.org/10.2307/1511837
https://doi.org/10.1007/BF02504682
https://doi.org/10.1177/1468794105056924
https://doi.org/10.1037/h0042025
https://doi.org/10.1177/1094670504266138
https://doi.org/10.1111/j.1365-2648.1992.tb02837.x
https://doi.org/10.1111/j.1365-2648.2007.04490.x
https://doi.org/10.1046/j.1365-2923.2002.01327.x


The Potential of Using Critical Incident Technique to Improve Design 167

24. P. A. Twelker, “The Critical Incident Technique A Manual for Its Planning and Implementa-
tion,” Psychology, 2004.

25. B. Crandall, G. Klein, and R. R. Hoffman,Working minds: A practitioner’s guide to cognitive
task analysis. Cambridge, MA, US: MIT Press, 2006.

26. J. H. Hanson and P. D. Brophy, “The critical incident technique: An effective tool for gathering
experience from Practicing Engineers,” Adv. Eng. Educ., vol. 3, no. 1, pp. 1–24, 2012.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.

http://creativecommons.org/licenses/by-nc/4.0/

	The Potential of Using Critical Incident Technique to Improve Design Research: A Compilation Study
	1 Introduction
	2 Design Research
	3 Critical Incident Technique: The History and the Origin
	4 Critical Incident: The Analysis
	5 Findings and Discussion
	References




