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Introduction

Abstract

Introduction: Although cognitive interviewing is an efficient method for assessing and
enhancing the face validity of self-report instruments, the lack of a structured framework can
limit its effectiveness. This study aims to introduce and apply Tourangeau’s Question-and-
Answer Framework as a systematic guide for conducting cognitive interviews and enhancing
face validity.

Methods: This methodological study was conducted in two phases. First, Tourangeau’s theoretical
framework comprising the four cognitive stages of comprehension, retrieval, judgment, and
response was used to structure interview probes. Second, this framework was applied in a case
study to improve the Nursing Talent Identification Scale. Cognitive interviews using think-aloud
and verbal probing techniques were conducted with 20 first-year undergraduate nursing students
selected via purposive sampling. Data were analyzed through qualitative content analysis
explicitly guided by Tourangeau'’s stages.

Results: The application of Tourangeau’s framework enabled the precise identification and
categorization of item-level issues. Analysis of the initial 95-item pool revealed problems
primarily related to ambiguous wording and misinterpreted intent. Most issues were traced to
the comprehension (16 items) and judgment (11 items) stages, leading to the revision of 20 items.
For example, items with vague phrases (e.g., “relationships between components”) or negative
wording were clarified.

Conclusion: Tourangeau’s framework provides a systematic approach to conducting cognitive
interviews and improving face validity in healthcare research. Its application enhanced
the Nursing Talent Identification Scale; however, the small, region-specific sample may
limit generalizability. Future studies should apply this framework in larger and more diverse
populations to strengthen its external validity and broader applicability.

Traditional pre-testing methods often fail to identify the

Ensuring the accuracy and transparency of self-report
instruments is a major concern in health and social
science research.! These instruments are widely used to
assess actions, attitudes, perceptions, and competencies.
However, their reliability and validity depend heavily on
how respondents interpret the items.> Misunderstanding
terms, variability in comprehension, or difficulties in
recall can introduce error,* compromising data quality
and threatening the validity of research findings."?
Addressing these challenges is essential for generating
credible and meaningful results.>®

cognitive sourcesof such errors. Respondents’interpretations
may vary due to language, cultural context, educational
background, or personal experiences.>” Even subtle wording
differences can lead to ambiguity or inconsistent responses.”
Moreover, participants may misremember events or
inaccurately assess their own behavior.® These issues point to
the need for careful pre-testing to ensure clarity, relevance,
and cultural appropriateness.” To move beyond surface-
level feedback and systematically uncover the cognitive
origins of response error, researchers increasingly turn to
cognitive interviewing.
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Enhancing face validity through cognitive interviewing

What is the current knowledge?

o  Face validity is a key component ensuring clarity
and interpretability of self-report instruments.

o Cognitive interviewing is an effective method to
assess and enhance face and content validity.

o  The lack of a structured framework may limit the
effectiveness of cognitive interviews.

o Tourangeaus  Question-and-Answer  Model
conceptualizes four cognitive stages in the
response process.

What is new here?

o Tourangeau’s framework was systematically
applied to guide the cognitive interview process.

o TheQASchecklistwasintegrated with Tourangeau’s
model to design targeted verbal probes.

o A structured analytical matrix was developed for
organizing and interpreting interview data.

o Comprehension and judgment stages were
identified as the main sources of response error.

o Applying a theoretical framework appears to have
provided a systematic basis for clarifying items,
which potentially strengthened face validity.

o The methodological framework provides a step-
by-step guide that can be adapted for instrument
development and refinement in other healthcare
domains or professional fields.

Cognitive interviewing is widely recognized for its
ability to detect such problems.®® This method explores
the cognitive processes respondents use when answering
items, helping reveal ambiguities, misunderstandings,
or other sources of measurement error.” Common
techniques include think-aloud, in which respondents
verbalize their thought processes, and verbal probing,
in which researchers ask follow-up questions to clarify
interpretations.'"'? However, without a structured
theoretical guide, the design of probes and analysis of
findings can be unsystematic. To address this, cognitive
interviewing often draws on theoretical models such as
Tourangeau’s Question-and-Answer Framework."

Tourangeau’s Framework describes the four stages of
item response: comprehension, retrieval, judgment, and
response.” Comprehension involves interpreting the
intent of the question; retrieval requires recalling relevant
information; judgment entails evaluating and integrating
that information; and the response stage involves selecting
or constructing an answer. This framework provides a
structured lens to systematically guide probing, ensuring
each cognitive stage is explored, and to analyze responses,
thereby directly addressing the risk of unsystematicity in
cognitive interview.'*"® Understanding how respondents
move through these stages enables researchers to pinpoint
specific sources of error and improve item clarity and
consistency.'>'

This method is particularly valuable when developing

instruments designed to measure complex, multilevel,
or subjective constructs.'™'® “Nursing talent” is a prime
example of such a complex construct. It is inherently
multi-level, encompassing cognitive abilities (e.g., clinical
reasoning), affective traits (e.g., empathy, resilience), and
motivational values (e.g., commitment to care). It is also
subjective, as its manifestation and perception can vary
across cultural and personal contexts. This complexity
creates significant potential for varied item interpretation
among respondents. Identifying individuals who
possess traits suited to nursing can enhance satisfaction,
performance, and patient care quality.”

To develop a tool for this construct, an initial 95-item
pool was created for the Nursing Talent Identification
Scale (developed in Persian by Bagheriyeh in 2021 at
Tabriz University of Medical Sciences).” As part of its
validation, this study employed cognitive interviewing
to examine this full item pool. Following this and other
validation steps, the scale was subsequently refined to
a 54-item instrument. Given the potential for diverse
interpretations, cognitive interviewing plays a critical role
in identifying ambiguous items and ensuring consistent
understanding.'®

This study aims to introduce and apply Tourangeau’s
Question-and-Answer Framework as a systematic guide
for conducting cognitive interviews and enhancing face
validity. By offering a systematic approach, this study
enhances the clarity, usability, and reliability of self-report
instruments, ultimately strengthening the interpretability
of research findings in health and social science research.

Materials and Methods

This study employs a methodological design aimed at
introducing and applying a structured framework for
cognitive interviewing. The framework is grounded in
Tourangeau’s four-stage question-and-answer model,
which examines the respondent’s cognitive process
through comprehension, information retrieval, judgment,
and response selection.'™’ To demonstrate the practical
application of this framework, a descriptive qualitative
case study was conducted. This research is part of an
approved doctoral dissertation at Tabriz University of
Medical Sciences, Iran. The study was carried out between
March 2019 to June 2021.

The study participants consisted of 20 first-year nursing
students purposively selected from the Schools of Nursing
and Midwifery at three major universities in Northwest
Iran: Tabriz (n=7), Urmia (n=7), and Ardabil (n=6). A
maximum variation sampling approach was employed
based on three key criteria to ensure a representative and
diverse sample: (1) Geographic and linguistic diversity
(reflecting the regional dialects and cultural backgrounds
of the three provinces), (2) Academic performance
(including students with diverse GPAs), and (3) Gender
balance. This structured selection ensured that the
identified cognitive issues were representative of the
broader first-year nursing student population in the
region.
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In this study, data were collected through cognitive
interviews utilizing two primary techniques: the think-
aloud method and verbal probing, after obtaining
informed consent from the participants. Participants were
presented with the initial 95-item pool of the Nursing
Talent Identification Scale. These techniques allowed
participants to verbalize their thoughts processes in real-
time while enabling the researcher to adapt the interview
strategy when participants encountered difficulties with
thinking aloud. Verbal probing was implemented using
both passive and active questioning techniques to explore
participants’ cognitive processes comprehensively.
Passive probing was employed reactively, involving
interventions only when participants exhibited signs
of difficulty, such as hesitation or long pauses (e.g., ‘I
noticed you hesitated there; what were you thinking?’). In
contrast, active probing involved proactive, pre-planned
questions designed to evaluate specific cognitive stages.
For instance, to assess comprehension, participants
were asked: ‘In your own words, what does the term
«alleviation» mean to you?” or for judgment: ‘How did
you decide between the response options provided?” This
dual approach ensured that both spontaneous difficulties
and structured cognitive evaluations were captured.

A key methodological contribution of this study was
the systematic integration of the Question Appraisal
System (QAS) checklist with Tourangeau’s four-stage
cognitive model to develop the interview guide. The
QAS is a standardized taxonomy designed to identify
potential cognitive difficulties in survey questions
by evaluating them across several categories, such as
reading, instructions, clarity, and response categories.
This integration was achieved through a structured
mapping process, where specific QAS categories were
aligned with corresponding stages of Tourangeau’s model
(comprehension, retrieval, judgment, and response) to
generate targeted verbal probes:*

o Comprehension stage: Mapped to QAS categories
concerning clarity (e.g., “Vague/Ambiguous Terms”),
technical jargon, and question intent.

o Retrieval stage: Mapped to QAS elements concerning
memory demands and recall requirements

o Judgment stage: Mapped to QAS categories assessing
logical consistency, assumptions, and estimation

problems. Probes here targeted the internal
evaluation process, such as difficulty applying a
personal standard or integrating multiple pieces of
recalled information, distinguishing it from mere
uncertainty caused by prior stages.

o Response stage: Mapped to QAS components
examining response category adequacy (e.g., missing
or overlapping options) and formatting issues.

The resulting semi-structured interview guide
incorporated thisintegrated framework (see Table 1), Prior
to implementation, the interview guide and procedural
protocol underwent validation through a pilot test with
two methodological experts, which resulted in refinements
to probe phrasing and interview sequencing. For instance,
based on the methodological experts’ feedback, the
phrasing of specific cognitive probes was modified to be
more open-ended. For example, a directive question such
as ‘Was this question easy to understand? was refined
to ‘In your own words, what is this question asking?’
to avoid social desirability bias and better capture the
participant’s actual comprehension process. Additionally,
the sequencing was adjusted by placing more sensitive
items toward the end of the session to establish better
rapport with the students first.

Cognitive interviews were conducted with participants
at the participating Nursing and Midwifery Schools. Data
collection employed think-aloud protocols alongside
concurrent and retrospective verbal probing techniques.'®
During administration, the researcher documented
behavioral observations including item skipping,
response alterations, scale navigation difficulties, and
hesitation patterns. Participants were instructed to
verbalize their thoughts continuously while completing
the 95-item scale. Semi-structured interviews further
explored item clarity, comprehensibility, and face validity
concerns. Each interview session lasted approximately 40-
50 minutes, ensuring comprehensive coverage of all items
in the pool while maintaining participant engagement.

Data Analysis

Data analysis followed a structured, multi-step process
guided by the cognitive interviewing framework and
utilizing a matrix analysis approach. The analysis was
conducted systematically as follows:

Table 1. Cognitive Interview Probe Guide Integrating Tourangeau’s Four-Stage Model and Supplementary Objectives

Probe Type / Cognitive Stage  Objective

Sample Probing Question

General Probes e
usability.

To gather overall feedback on scale presentation and

"What are your general thoughts on the scale's layout or length?"

Observation-Based Probes L
skipping).

To follow up on observed behaviors (hesitation,

"Why did you not answer this item?
Why did you change your answer?
I noticed you paused here. What was going through your mind?"

Comprehension Probes .
terminology.

To assess understanding of item intent, wording, and

"What does this question mean to you?" "Can you explain this
term in your own words?"

Retrieval Probes .
or experiences.

To explore the process of recalling relevant information

"How did you remember or recall the information needed to
answer this?"

Comfort Probes

To identify emotional or sensitivity-related barriers.

"Did any question make you feel uncomfortable? Why?"

Content Probes To assess face validity and relevance.

"Is this item relevant for assessing nursing aptitude?
Is there any missing item to identify nursing aptitude? "
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Data Organization and Matrix Population

All cognitive interviews were audio-recorded, transcribed
verbatim, and imported into MAXQDA software
(Version 2020) for initial coding. Following transcription,
a comprehensive analysis matrix was created based on
the framework proposed by d’Ardenne and Collins'®*
(Table 2). A separate matrix row was created for each
of the 95 items in the initial pool, with eight columns:
respondent details, survey answers, observational findings,
think-aloud data, general probes, comprehension probes,
retrieval probes, judgment/response probes, and other
relevant findings.

Problem Identification and Categorization Process

Two researchers independently populated the matrix by

extracting relevant data from transcripts and observational

notes. The initial problem identification involved flagging

any instances where participants demonstrated:

o Verbalized confusion or requests for clarification

o Inconsistent responses between think-aloud and
final answers

o Observable difficulties (hesitation, answer changes,
prolonged response time)

o Direct feedback during verbal probing

To ensure coding consistency, both researchers initially

analyzed the same three transcripts, achieving an inter-

coder reliability of 85% through Cohen’s kappa calculation.

Remaining discrepancies were resolved through

consensus discussions with a third methodological expert.

Theoretical Framework Integration

The critical analytical phase involved mapping identified

problems to Tourangeau’s cognitive stages through a

systematic classification process:

o Comprehension _issues were classified when
participants ~ misunderstood  item
questioned terminology, or interpreted questions
differently than intended.

o Retrieval problems were identified when participants
struggled to recall relevant experiences or
information.

o Judgment difficulties were categorized only
when participants, after demonstrating clear
comprehension and successful retrieval, expressed
difficulty in evaluating, comparing, or integrating
information to form a stable answer. This included
overt statements of indecision between options
due to internal conflict or lack of a clear personal
benchmark.

o Response issues were noted when participants
understood the item but faced challenges with
response options or formatting.

This classification was achieved by examining the

meaning,

Table 2. Example of an Empty Matrix for Item 7

matrix data against predefined criteria for each cognitive
stage, ensuring that every identified problem was explicitly
linked to its corresponding stage in Tourangeau’s model.
The final analysis yielded a comprehensive overview
of cognitive challenges across all scale items, directly
informing the subsequent item revision process.

Results

The mean age of participants was 20 years (Standard
Deviation [SD] =2.5) and the majority (11 out of 20, 55%)
were female. Based on the cognitive interviewing process,
a total of 20 out of the 95 scale items were revised. The
identified problems and subsequent modifications are
reported below, structured according to Tourangeau’s
four-stage question-and-answer model. An overview of
the findings is presented in Table 3. As shown, problems
were not evenly distributed across cognitive stages; most
issues were traced to the comprehension (16 items) and
judgment (11 items) stages, while retrieval and response
problems were less frequent.

Comprehension

Modifications in this phase were primarily aimed at
improving participants’ understanding of the items
by simplifying wording and incorporating additional
explanatory details. Problems were categorized into three
main areas:

Intent and Clarity

Participants often misunderstood the rationale behind
certain items or were unclear about what was being asked,
leading to a mismatch between their interpretation and
the researcher’s intent.

For instance, in Item 31 (“I am in contact with many
people”), the respondents failed to interpret this item as
intended; they associated it with common interaction
and not social skills. A respondent queried, “Why should
one interact with everyone?” (P.12), while another
noted, “I don’t see how having many contacts relates to
my professional skills” (P.4). Consequently, the item was
revised to: “I have good social relationships with others”.

In Item 85 (“I evaluate the situations with a broad
view and through considering the relationships between
the components”), the phrase “relationships between the
components” was felt to be imprecise and ambiguous the
participants reported: “I did not understand what you
mean by ‘the relationships between the components’; it is
vague” (P.8), and another mentioned, “This sounds like a
physics question, not about my behavior” (P.15). The item
was modified to: “I try to consider all aspects of a problem”.

In Item 94 (“I respond quickly to visual and auditory
stimuli such as sound and light”), Participants’
interpretation of this item was other than intended;

Item 7: | promptly notify an error when it needs to be corrected.

Respondent details
(ID, age, and gender)

Thinking aloud/

Survey answer y
observations

General probes

Comprehension
probes

Judgment/

Other
response probes

Retrieval probes
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Table 3. Item Issues and Revisions Informed by Participant Feedback

Item no.  Original Item Wording Interview findings Revised Item Wording
I try to perform the assigned tasks ) ) . . I try to do my tasks correctly and
2 yiop 8 What does ‘assigned” mean? | did not understand the meaning of this word. Y Y Y
correctly and completely. completely.
| bromntly notify an error when it If I make a mistake that needs
7 prompty Y It is vague; do you mean a mistake by me or others? to be corrected, | report it
needs to be corrected. . .
immediately.
. . Putting the words ‘easy” and ‘strict’ together makes it difficult to understand .
| easily adapt to an environment . U L ) . I can comply with workplace
11 . . . the meaning. The word ‘strict’ gives a negative impression and the image of .
with strict rules and regulations. s : ) o Lo rules and regulations.
a military camp comes to my mind. What is meant by ‘strict regulations’?
In my view, it is important . . .
! Why don’t you measure pragmatism? You are measuring the view, but | respect the rules and
12 to observe the rules and 1y don tyou prag 8 ! bec
: action is more important. regulations.
regulations.
. . It reminded me of taking care of something. Rewrite it as: “I enjoy takin . .
18 I enjoy caring for others. . 8 e, 8 Joy 8 | enjoy taking care of others.
care of others”. Delete the word ‘for’.
While dealing with people . . o I While dealing with people
- 5 peop'e I did not understand the meaning of alleviation. Can you express it witha . = 8 peopie
19 in pain, | try to alleviate their ) in pain, | try to reduce their
) clearer meaning? )
suffering. suffering.
) The word ‘obligated” implied compulsion and it did not make me feel N
| feel obligated to care for and B e, : | consider it my moral
20 support people in need and the good. Maybe it would be better to use the word ‘willing’ instead of it. responsibility o support the
pport peop The item is long and difficult to understand; I read it three times to find out P Y PP
helpless. . needy and disabled.
the meaning.
) - Which conversations do you mean? Who do you mean by others? Do you | listen carefully to someone
23 I listen to others with interest. . Y Y Y Y . Y
mean friendly chat? speaking.
31 | am in contact with many It is associated with any kind of communication. It gives different meanings. | have good social relationships
people. Interact with everyone? Why interact with everyone? Have a lot of friends?  with others.
| can change people’s beliefsand . . - . , I can change people’s views and
. S . It implied religious beliefs to me. Why do | have to change people’s . S .
33 attitudes by providing logical L . attitudes by providing logical
. religious beliefs? .
explanations. explanations.
I am an eloquent and audible . . | speak to others in a simple and
34 4 Two meanings came to my mind: ‘to speak bluntly” and ‘to speak frankly’. P P
speaker. understandable way.
41 | listen to the views of the It is vague and distracting. If you mean teamwork, then add the word ‘in | listen to the views of the
opposition. teamwork’ or ‘collective decision’. opposition in teamwork.
47 Without judging, | see things This sentence was difficult to understand and participants had a long pause | can understand the problems of
from the perspective of others. to respond to the item. others without judging.
55 When others are aggressive, | The sentence is unusual. You cannot be calm in aggressive situations, but ~ When others are aggressive, | try
calmly listen to them. the person tries to behave calmly. to listen to them calmly.
7 | can do a lot of things without It is somehow unusual or in other words exaggerated. It is an abnormal | get tired quickly with the least
feeling tired. expectation. Certainly, a lot of work tires a person. amount of work.
83 I do not insist on my wrong ideas The sentence is negative and confusing. | had a problem answering this | am open to changing my wrong
and opinions. question. ideas and opinions.
| evaluate the situations with
85 a broad view and through It seemed a little vague; | did not understand the relationship between the 1 try to consider all aspects of a
considering the relationships components. problem.
between the components.
Compared to other people, I pay ‘Compared to other people’ can be omitted from the beginning of the . .
. . : ) . ) . | pay attention to important
87 attention to important details sentence. A person may be much more precise (being very meticulous is ; . .
. . . : . details when doing things.
when doing things. not really needed in nursing profession) compared to the respondent.
. . My impression of this item is that in order to be careful in doing things )
I am slow in performing my tasks Y imp , , , , § things, While | am fast, | am careful
93 the person should act slowly. The words ‘accurate” and ‘slow’ imply two . .
accurately. . . P enough when doing things.
opposite meanings and make the sentence difficult to understand.
I respond quickly to visual and | use my senses 1o be aware of
94 auditory stimuli such as sound It sounds to me as being bothered by sound and light. Y

and light.

my surroundings

they interpreted it as being irritated by sound and light.
Their perception was that “This item means that they are
bothered by sound and light” (P.5), and another participant
added, “It feels like you are asking if I have a headache or
sensitivity to light” (P.2). The final version became: “T use
my senses to be aware of my surroundings”.

Item Word Choice
Some items contained difficult or ambiguous words that
hindered comprehension.

For example, Item 34 (“I am an eloquent and audible
speaker”), the words “eloquent” and “audible” were found
to be difficult to understand (P.3). Meanwhile, some
participants expressed that: “This item implies speaking
frankly” (P.11). The item was simplified to: “T speak to
others in a simple and understandable way”.

In Item 93 (“I am slow in performing my tasks
accurately”), the participants’ perception was that “To
do things accurately, you must be slow” (P.18), while this
was completely different from the intended meaning of
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the research team. The participants also stated that “The
words ‘accurate’ and ‘slow’ imply opposite meanings and
make the sentence difficult to understand” (P.17). This was
rephrased as: “While I am fast, I am careful enough when
doing things”.

Item Relevance and Context
Some items were perceived as less relevant or unrealistic
within the participants’ context.

Item 72 (“I can do a lot of things without feeling tired”),
the participants stated that this item looks a bit unusual.
They stated that “Surely a lot of work tires a person. It is
better to say that I get tired quickly with the least amount
of work” (P.7). This item was changed accordingly to
improve its contextual appropriateness.

Information Retrieval

This stage evaluates the strategies participants employed
to recall information needed to answer each item. The
interview protocol included targeted probes (e.g., “How
did you remember or recall the information needed to
answer this?”) to explicitly explore this cognitive stage.
Analysis of participant responses indicated that no
significant difficulties with information retrieval were
reported for the scale items. Participants typically recalled
recent academic or clinical experiences to provide their
answers. For instance, one student noted, “I just thought
about my behavior during the last clinical placement in
the hospital; it was easy to remember how I acted there”
(P.14). Another participant explained, “I recalled my
general habits during my daily studies and interactions
with classmates over the past semester” (P.6). These
responses confirm that the timeframe and context of the
items were appropriate for the target population”. All
participants were able to effectively recall relevant past and
current experiences to respond to the items, suggesting
that their retrieval strategies were functioning as expected.
Specifically, participants did not report instances of being
unable to remember relevant events or experiences, nor
did they express that the items required inaccessible or
overly burdensome memory tasks. Through several key
indicators during the cognitive interviews. First, response
latency was monitored; participants who responded
without prolonged hesitation or signs of cognitive strain
were deemed to have efficient retrieval. Second, the
specificity of recalled events served as a critical criterion.
When probed with “How did you remember this?”,
participants who provided concrete, recent examples
(e.g., specific clinical shifts or particular timeframes)
demonstrated successful retrieval. Furthermore, the
absence of “Don’t know” responses or requests for
clarification regarding the timeframe confirmed that the
items did not impose inaccessible or overly burdensome
memory tasks.

Judgment
This component examines the level of confidence or
uncertainty participants experienced when selecting their

answers. Ambiguity in wording led to uncertainty in
responses for specific items.

For Item 7 (“I promptly notify an error when it needs
to be corrected”) in the intended manner and there were
different interpretations. Participants reported that “It is
not clear whether the error was made by the individual or
other people” (P.9). To resolve this ambiguity, the item was
clarified to: “If I make a mistake that needs to be corrected,
I report it immediately”.

In Item 87 )71 pay attention to important details in doing
things compared to others™(, the participants stated that “A
person may be much more precise (being very meticulous
is not really needed in nursing profession) compared to the
respondent” (P.16). The comparative phrase was removed
during revision.

Response

This component examines how participants selected
and used the response options. The feedback primarily
concerned the response scale and the phrasing of items.

Participants were asked to comment on the response
format. While they generally agreed that the five-point
Likert scale (from strongly agree to strongly disagree)
was reasonable (e.g. “they are reasonable” (P.13) or “did
not notice a problem” (P.8). However, some participants
suggested that the scale be reduced to only two or three
answer options: “it is sufficient to ask to agree or disagree”.
“There is no need for strongly agree or strongly disagree”
(P.11). Many participants preferred that the five-point
Likert scale was easier and more accurate than the two or
three-point Likert scale.

A key observation was that participants had difficulty
responding to negatively worded items. This was
particularly evident for Item 83: (“I do not insist on my
wrong ideas and opinions”). To improve clarity and
response consistency, this item was rewritten as an
affirmative statement (“I am open to changing my wrong
ideas and opinions”).

Discussion
Cognitive interviewing was a highly effective method
for optimizing scale items, significantly enhancing their
clarity, comprehensibility, and overall quality.”* While
psychometric evaluation focuses on item performance
using quantitative methods, cognitive interviewing
provides a detailed examination of the respondents’
cognitive processes, ensuring that survey items function
as intended from the perspective of the participants.!®!
Techniques such as think-aloud and verbal probing
allowed us to examine in real-time how respondents
processed each item. By applying Tourangeau’s four-
stage model, this examination moved beyond a generic
exploration. Instead, it systematically diagnosed error
sources across comprehension, retrieval, judgment, and
response.”

A key factor contributing to comprehension difficulties
in this study is the gap between the language and
cognitive framework of the tool developers (researchers
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and professors) and the participants (students). Often,
researchers use academic or technical language that may
be familiar in scholarly contexts but is less accessible to
participants, especially those who are still developing
their professional or academic literacy. This was evident
when items used phrases like “relationships between the
components” or “I am in contact with many people,”
which participants interpreted in ways that diverged
from the researchers’ intentions. This highlights the
importance of considering how terms are perceived by
the target population. The cognitive model of Tourangeau
(1984) emphasizes that comprehension involves both
understanding the words used and interpreting them
within the context of the respondent’s own knowledge
and experience. If these words or concepts are not clear,
the entire process of comprehension is compromised.'*'
The predominance of problems in the comprehension
stage underscores its vulnerability as the foundational
gatekeeper of the response process; errors introduced
here propagate through all subsequent stages, distorting
the final response.

Our findings underscore that the process of responding
to a survey items are complex and multidimensional.
Tourangeau’s framework was instrumental in
deconstructing this complexity. By separating the
cognitive process into distinct stages, we could
systematically pinpoint whether a problem originated in
understanding the question (comprehension), accessing
a memory (retrieval), evaluating information (judgment),
or mapping an answer (response)."”* Cognitive
interviewing informed by this model helped identify
the root causes of potential item nonresponse, revealing
not only how respondents interpreted the items but
also flaws in the tool itself. A key insight was that even
minor rewording or structural alterations were found to
markedly enhance an item’s clarity ', demonstrating that
initial poor comprehension does not necessarily warrant
item removal.

This approach aligns with the COSMIN (Consensus-
based Standards for the selection of health Measurement
Instruments) guidelines, which advocate for refining
items by incorporating the language and perceptions of
the target population.”” Ultimately, scales written in clear
and unambiguous language facilitate more successful and
accurate responses from participants.®? Furthermore,
the structured application of Tourangeau’s model
offered a significant advantage over an unstructured
cognitive interview. It ensured comprehensive coverage
of all potential cognitive pathways for error, guided
the development of targeted probes for each stage,
and provided a consistent taxonomy for analyzing and
categorizing problems. This systematization enhances the
reliability and replicability of the cognitive testing process.

This vulnerability in the comprehension stage
emphasizes the importance of contextualizing language
in research instruments. The fact that small changes
in wording can significantly improve understanding
reinforces the value of co-developing instruments with

the target population in mind. Researchers must be
mindful that even minor ambiguities in wording can
lead to incorrect responses, which can skew the validity
of the survey results. Therefore, attention to clarity and
simplicity in language especially in terms of cultural
and linguistic appropriateness is crucial for ensuring the
accuracy and reliability of survey-based research.?>?

Furthermore, participants consistently struggled with
negatively worded items, which created confusion and
complicated response selection. This finding is consistent
with prior research recommending the avoidance of
negative phrasing to prevent cognitive strain and maintain
response consistency.'*

In summary, participant feedback was invaluable in
refining the scale. Although cognitive interviewing is
resource-intensive, its application during development
ensures that instruments like the Nursing Talent
Identification Scale are valid, reliable, and well-aligned
with the nursing profession. This study demonstrates that
employing a structured theoretical framework, such as
Tourangeau’s model, can significantly enhance the rigor
and diagnostic power of cognitive interviews. Researchers
must recognize the importance of language clarity,cultural
relevance and systematic cognitive testing in designing
survey tools to ensure the accuracy and effectiveness of
their measurements.

Limitations

This study has several limitations. First, while the sample
size of 20 participants and purposive sampling were
appropriate for an in-depth qualitative exploration and
provided sufficient data to identify major item flaws, it
does impose limits. The participants were selected from
only three western provinces of Iran. Consequently, the
findings may not fully represent the diverse perspectives of
all potential respondents, which limits the generalizability
of the results. Although data saturation was reached for
prominent item-level issues, it is possible that a different or
larger sample might reveal additional, nuanced problems.
Second, the participants’ relatively homogeneous
cultural and linguistic backgrounds may not capture the
potential comprehension challenges that could arise in
more culturally or linguistically diverse groups. Finally,
an inherent limitation of cognitive interviewing is the
potential for social desirability bias, where participants
may provide answers they believe the researcher expects.
While techniques like think-aloud can mitigate this, it
remains a consideration when interpreting feedback on
sensitive or value-laden items.

Conclusion

This study suggests that applying Tourangeau’s Question-
and-Answer Framework provides a systematic and
effective approach to conducting cognitive interviews,
potentially enhancing the face validity of self-report
instruments. By integrating this framework with the
QAS checklist and employing structured think-aloud
and verbal probing techniques, researchers were able to
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identify and revise 20 out of 95 problematic items in the
Nursing Talent Identification Scale. Most issues originated
in the comprehension and judgment stages, highlighting
the importance of clear wording, contextual relevance,
and item interpretability. The findings underscore that
cognitive interviewing guided by a theoretical framework
not only improves item clarity and response accuracy
but also contributes to the overall validity and reliability
of the instrument. This methodological approach can
be adapted for the development and refinement of self-
report tools in nursing and other healthcare domains,
ensuring that instruments are interpretable, culturally
appropriate, and aligned with the cognitive processes
of respondents. Ultimately, the study reinforces the
value of structured cognitive interviewing as a critical
step in high-quality instrument development. Effective
cognitive interviewing, underpinned by a solid theoretical
framework, is essential not just for identifying and fixing
issues in survey instruments, but for ensuring they
are both scientifically robust and culturally relevant.
Researchers should prioritize this method to create tools
that truly capture the nuances of respondents’ experiences
and perspectives.
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