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ABSTRACT

Background: A high-quality measurement tool is essential to accurately assess the innovative teaching strategies in health professions
education. The Blended Teaching Assessment Tool (BTAT) aims to evaluate quality blended teaching or instructional delivery in
Philippine health science programs. However, there is a lack of studies examining students' cognitive processes to support the validity
of questionnaires.

Methodology: Cognitive interviewing (CI) was employed to determine whether students interpreted and responded to the items
correctly. Content analysis was done using Tourangeau's Cognitive framework. Four CIs were conducted by an expert moderator and
note-taker with a total of 8 health science students (2 groups with 3 members, and 2 one-on-one interview) for around 1 to 2 hours via
Zoom following aretroactive approach with verbal and spontaneous probing, guided by a semi-structured interview questionnaire.
Results: Various issues related to comprehension, retrieval, judgment, and response were identified, leading to significant revisions of
the tool from 82 items across 8 dimensions to 53 items across 5 dimensions. The challenges included unfamiliar terminology,
ambiguous phrasing, complex statements, inconsistencies and irrelevance to students' real-life experiences. These findings emphasize
the importance of students' feedback in enhancing the validity and reliability of assessment tools.

Conclusion: The Cognitive Interview identified crucial issues in comprehension, retrieval, judgment, and response, making it
essential for developing the Blended Teaching Assessment Tool and ensuring valid responses on the quality of blended teaching and

learning delivery.

Introduction

Developing high-quality measurement tools is essential to accurately
measure the quality of instructional delivery like Blended Teaching-Learning
(BTL) and provide reliable and valid evaluation data [1,2]. The measurement
instrument development is a complex and multi-step process that requires
theoretical, methodological, and statistical competencies [3]. It involves
creating appropriate items and measurement scales tailored to specific target
population [4]. Apart from psychometric considerations, the process must also
address item clarity, comprehensibility, appropriate response options, and
feasibility in real-world settings. Neglecting these factors can compromise
data quality and the instrument's reliability and validity.

Cognitive interviewing (CI) is a qualitative research method used to develop
and refine assessments across various fields, enhancing their validity,
comprehensibility, and cultural relevance [5,6]. Guided by the Tourangeau's
four steps of cognitive operation: 1) comprehension, 2) retrieval, 3) judgment,
and 4) response, CI explores how target participants interpret, recall relevant
and comprehensiveness of their experiences and respond to assessment items,
helping to identify and address biases, ambiguities, or cultural nuances of the
items [7,8]. This has been an essential phase in the development and
refinement of instrument used in health care setting and in health professions
education which determined alignment of participants' interpretations and
responses with the item's or question's original intention [5,9-17].

However, in Philippines, few studies reported the use of CI in the
development of patients' self-reported questionnaire, while no local study was
found utilizing CI in the development of instruments for assessment of teaching
and learning methods due to various challenges in Health Professions [18-21].

The BTL, which combines online and face-to-face instruction, has gained
traction in health professions education globally and locally, particularly
during the COVID-19 pandemic [21-27]. In the Philippine context,
emergence of BTL presents specific challenges, including the need for
curriculum recalibration, enhanced teacher training, and validated, and
reliable assessments of BTL quality [28-33].
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Teaching quality in higher education is commonly measured using student
evaluation of teaching (SET) or students' faculty evaluation (SFE) tools [34].
While these tools are widely used, their effectiveness may be limited by the
newly adapted innovations in Blended approach and the resulting changes in
student experiences, which can introduce response bias [35,36]. Dones'
(2024) systematic review of the development and psychometric properties of
blended teaching evaluation instruments identified only two out of the five
qualified studies assessing BTL showed "adequate" content validity, while the
others were deemed "doubtful" according to the COSMIN criteria [32,37].
This inadequacy stems from an emphasis on expert validation without
incorporating Cls to enhance relevance, clarity, and comprehensiveness for
the targeted university students [32,33].

Among the recently developed and published blended teaching assessment
tools [38-44], pre-testing was limited to asking students on items' clarity and
comprehension [39-41]. No CI on thinking process were reported among these
instruments. The blended teaching quality evaluation scale (BTQS) was the
only instrument developed for undergraduate Nursing [40], while the Blended
Learning Usability Evaluation — Questionnaire (BLUE-Q), was developed for
health care professionals [43,44]. These confirm the limited validated tools for
assessing blended teaching in health professions education and the underuse of
CI. Thus, Blended teaching assessment tool (BTAT) was developed to evaluate
the quality of blended teaching approach conducted in health science courses.

BTAT followed a tool development model that involves 3 different phases
(Fig. 1) including phase 1's item development; phase 2's scale development;
and phase 3's tool evaluation [45,46]. Item development employed literature
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review and focus group discussions (FGDs) with experts and students followed
by experts' content validation. Phase 1's literature review conceptualized
quality blended teaching as the alignment, suitability and integration of
teaching skills or practices while employing the appropriate technology within
a combined online and face-to-face instructional delivery to optimize learning
experiences and effectively attain student outcomes. Content and thematic
analysis of literature and FGDs resulted to the development of the initial draft
of BTAT with 156 key indicators for quality blended instructional approach
within 14 dimensions. This went through experts' content validation using 3
rounds of Delphi approach and CVI analysis that reduced BTAT's items to 82.

Phase 2's scale development involved pre-testing with the target population
followed by item reduction through factor analysis. This study focuses on the
pre-testing phase using CI as a means to validate BTAT and reduce response
error. The CI determined relevance, comprehension, and comprehensiveness
issues that arise in each item and was used to refine BTAT before it was
administered to a large group. This phase ensured and supported the content
validity of BTAT based on target participants' understanding of item
statements, perceptions and experiences of quality blended instructional
delivery. Results presented in this study covered only one of the rigorous
steps of tool development process, whose overall goal is to develop a valid
and reliable instrument that will measure quality blended teaching in health
professions education.

Methodology
2.1 Study design

This study phase employed a qualitative narrative design to enhance the
content validity of the BTAT through CI s. The initial BTAT (Appendix I),
developed after content validation by 16 experts over three Delphi rounds,

1) Literature Review

2) FGD with experts

& students
Phase 1: ltem

Development

3) Experts’ Content
Validation

-y

consisted of 8 dimensions and 82 items. During the CI phase, target
participants were interviewed to assess their cognitive processes while
responding to the initial BTAT items, following Tourangeau’s framework [7].

2.2 Ethics Approval:

The protocol has been granted approval and ‘exemption’ (protocol number
UPMREB 2022-0259-EX) from ethics review evaluation by the University of
the Philippines Manila’s Research Grants Administration Office (RGAO).
Those interested to participate who answered the google form informed
consent were invited for an orientation on the CI process, instructions, and
details of ethics guidelines such as confidentiality, anonymity, data privacy,
voluntary participation and right to withdraw, and scheduling the conduct of CL.

2.3 Participants:

Purposive sampling was used to invite eligible participants such as university
students currently enrolled in health science programs implemented in blended
approach. Their program or department heads recommended about five students
each. An invitation letter, flyer, and informed consent form were emailed. Of the
invited students, 12 (4 Physical Therapy, 4 Nursing, 1 Psychology, 2 Speech
Pathology, 1 Occupational Therapy) attended the orientation on the CI process,
but only & (6 female, 2 males; mean age =20) completed it.

2.4 Data Collection Method:

Using the CI approach, the interviews were conducted and recorded via
Zoom with 8§ health science students (physical therapy, speech therapy,
occupational therapy, psychology). The first two sessions had 3 students
each, while the last 2 sessions had one participant. The primary investigator
(MTD) conducted the interviews, with another team member (RA, VCD)
taking notes using a common template.
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Figure 1. BTAT Development Phases and Steps and Cognitive Interview Process

PHIL ] HEALTH RES DEV

55

APRIL-JUNE VOL. 29 NO. 2 2025 PP. 54-59


https://drive.google.com/file/d/1njWHnJRLTf1E5kRVqXPNuGM1OlYY4j66/view?usp=sharing

UTILIZING COGNITIVE INTERVIEIW IN THE ITEM REFINEMENT OF THE BLENDED TEACHING ASSESSMENT TOOL (BTAT) FOR HEALTH PROFESSIONS EDUCATION

Table 1. Cognitive interview guide based on Tourangeau's Cognitive Model [7].

Cognitive interview process Objectives
Comprehension Check participants’ understanding or perception of How do you understand this item?

the item (comprehension)

Determine the meaning of some words or phrases in | suggest so that you can understand it easily?

Sample questions

What do you think this item talks about?
What thought came to mind when you read this item?

Are there any difficult/confusing words or phrases in the
item? What does it mean to you? What words do you

their experience).

in each domain.

the items
Recall or retrieval Determine participants’ ability to recall experience What experience do you easily remember when you read
related to the item to respond to it. (relevance to this item? Is it easy for you to recall an experience related

Obtain participants’ comprehensiveness of the items | Are the items complete to assess the dimension? Do you

to this item?

think there are still lacking for the dimension?

and distinguish between choices

Judgement Determine if participants can easily and confidently | Is it easy for you to select or decide on an answer from
respond or not to each item the choices? Why?
Response Determine how participant chooses their response Why did you choose this answer? How do you

distinguish them from other choices?

In retrospective approach, students initially answered the BTAT followed by CI
using a semi-structured interview questionnaire guide (Table 1). Verbal probing
approach explored participants’ understanding of each item and its relevance to
their recalled experiences, with spontaneous probe questions to clarify their
understanding on item or words that the participants found confusing.

Since there were 82 items reviewed during the CI, 2 separate sessions of
interviews were conducted to the groups with 3 participants to avoid fatigue.
The 4 CIs for the first 2 groups lasted for 2 - 3 hours per session with in between
breaks. While the last 2 scheduled CIs were attended only by one participant
each and managed to complete it for 2 - 2 ¥ hours per session with breaks in-
between as preferred by the participants.

The recorded sessions were transcribed and were independently analyzed
per session by 2 research members. After the analysis of sessions, the 2
researchers met to review and compare their initial findings. Saturation point
was achieved when no other similar issues, comments or suggestions
emerged per item on the last sessions of CI.

2.5 Data Analysis

Transcripts were combined and analyzed per item. Two researchers (MTD
& GSA) independently coded each item using Tourangeau’s four steps of
cognitive operation: 1) comprehension, 2) retrieval, 3) judgment, and 4)
response [7]. This framework helped identify and revise issues for each item.
After independent analysis, the two researchers reviewed and compared
their findings. A third researcher with a PhD and expertise in BTL delivery
was consulted to resolve disagreements and refine the items with issues.

To ensure validity of the analyzed results, member checking was employed
where revised BTAT in google format with face validation questions was
sent back to the 8 CI participants. Three participants answered and returned
the form with 3 items suggestions on typographical error and grammar.

Results

3.1 Comprehension Issues

The comprehension stage was the initial step in the cognitive process where
participants interpreted the statements before recalling their relevant experiences.
Researchers assessed whether participants understood the statement's intent.
Analysis showed that certain BTAT items had comprehension issues due to:

3.1.1 Unfamiliar words or statements. Some participants found words

9 <

whose meaning they were not familiar with (e.g. “seamlessly”, “assessment
tools”, “rapport”, “formative and summative”, “mechanism and system” and
“fair evaluation practices”). These words were either removed or revised

based on the suggestions of participants and agreement of the research team.

3.1.2 Ambiguity (different or unclear interpretation). Ambiguity
arose from complex syntax, leading to varying interpretations of some items.
For example, item 3, “The LMS is linked to storage applications (e.g., One
Drive, Google Drive) that provide sufficient storage for the necessary files
uploaded to the cloud,” was interpreted by some as student’s personal storage
provided by the institution, while others viewed it as storage for the LMS. To
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clarify, "personal" was added before "storage." In item 10, “The recorded
videos have good visual quality,” one participant interpreted it as video
perspective showing skills demonstration, while another thought it meant
‘high-definition (HD) videos.” This was revised to “clear video output and
readable text” based on multimedia principles.

3.1.3 Wordy statements. Participants observed that some items
contained lengthy statements and suggested making them more concise. For
example, item 56, “My teacher shows expertise in the subject matter by
clearly explaining and simplifying complex lessons; clarifying confusions
and answering questions during online synchronous and/or face-to-face
sessions,” was simplified by removing the phrase "shows expertise in the
subject matter" because the phrases “clearly explaining and simplifying
complex lessons, clarifying confusions and answering questions” were
specific manifestations of teacher’s expertise.

3.1.4 Similar meaning and experiences which can be merged.
Participants noticed some overlapping items that they suggested to be
integrated as one item. For example, items 37: “My teacher appropriately uses
a variety of educational technologies, software application and instructional
media that facilitate my learning during synchronous or asynchronous
sessions” and item 39: “My teacher uses educational technology or
instructional media (e.g., recorded videos) that encourages me to engage
independently in my learning and think critically” which both concern
teacher’s appropriate use of diverse educational technology and instructional
media to facilitate learning, were merged. For students, “facilitate learning”
was synonymous to independent learning, while “critical thinking” was
described as “thinking deeply or actively, especially when answering exams.”
The terms “facilitate learning,” “independent learning” and “critical learning”
were simplified as “to engage me in my learning” which focuses more on the
general purpose of the educational technology and instructional media. These
items were merged and revised with additional examples as “My teacher
appropriately uses a variety of educational technologies (LMS, interactive TV,
3D models, simulations, Kahoot, Padlet, & other hard/software applications)
and instructional media (PowerPoint, videos) to engage me in my learning
during synchronous or asynchronous sessions.” Researchers’ analysis of most
items with similar narration of experiences were merged as one item.
Similarly, dimensions 2 (course syllabus), dimension 3 (course module), and
dimension 4 (course orientation) were merged as one dimension as course
direction and pathway. While the original dimension 7 (quality assessment)
and dimension 8 (quality feedback) were merged as one dimension (teacher’s
evaluation of student’s performance) including some similar items.

3.2 Retrievalissues

Retrieval issues occur when the items presented to the participants fail to
recall related experiences. Both lack of understanding and lack or insufficient
experience, even if cues or examples are given, can affect retrieval of relevant
experiences which influenced their responses. For certain items, participants
indicated that they had not personally experienced them but recognized their
importance in BTL. Consequently, they recommended that these items be
retained in the assessment tool. These are the specific recall issues mentioned
by participants:

3.2.1. Inconsistencies with BLT experiences. Participants shared their
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Table 2. Sample items revised

Original Items with comprehension issues Revised statements

Item 43. My teacher builds engaging connections and fosters respectful or
appropriate rapport with students in both online and face-to-face classes.

My teacher builds engaging connections and respectful or appropriate
communication with students in both online and face-to-face classes.

Item 46. My teacher regularly monitors and provides feedback and reminder on
the completion of asynchronous and face-to-face activity requirements.

My teacher regularly monitors and provides reminders on the status of
completion of asynchronous and face-to-face activity requirements.

Item 56. My teacher shows expertise in the subject matter by clearly explaining
and simplifying complex lessons; clarifying confusions and answering questions
during online synchronous and/or face-to-face sessions.

Original items with retrieval issues

Item 41: My teacher permits access to recorded synchronous meetings within a
specific timeframe (e.g. weeks or 1 - 2 months accessible) in compliance with
school's policies, and when conditions like cancellation of classes, school events,
or other related factors occur.

Original item with judgement issue

Item 3: The LMS is linked to storage applications (e.g., One Drive, Google
Drive) that provide sufficient storage for the necessary files uploaded to the
cloud.

My teacher clearly or concisely explains and simplifies complex lessons; clarifies
confusions and answers questions during synchronous and/or face-to-face
sessions.

Revised statements

My teacher permits access to recorded synchronous meetings.

The LMS provides sufficient personal storage (e.g., One Drive, Google Drive)
for the storing academic files in the cloud.

Appendix II shows the complete revisions of items per cognitive process.

real-life experiences which were related but not exactly the way some items
stated. For instance, they greatly valued the availability of recorded lecture
videos and synchronous meetings in the BTL, as it allowed them to review
the sessions. In item 41 stating, “My teacher permits access to recorded
synchronous meetings within a specific timeframe in compliance with
school policies,” participants noted that recordings are often provided
regardless of conditions like class cancellations. Most students found this
item important and relevant even during normal conduct of combined online
and face to face set up, leading to its revision as “My teacher permits access
to recorded synchronous meetings.”

3.2.2. Recall difficulties. These items had recall difficulties because of
limited examples provided, and few experiences. For item 29 about
orientation on “Technology requirements such as minimum gadget/device
specifications, operating system, data consumption, applications, or
software,” some participants didn’t recall their teachers discussing these
requirements because they never experienced it. Others remembered
mentions of minimum requirements and new applications but not the details.
Despite their limited experience, participants found this topic relevant,
especially with new software. One suggested including the number of
gadgets needed, as they experienced during online quizzes. Ultimately,
participants agreed to retain this item, as supported by the research team.
Examples were also provided for other items with similar issues.

3.2.3. Irrelevant to experience. For item 23, “The course modules
motivate me to prepare and take responsibility for my own learning process
or involvement before the actual class,” participants agreed on the
importance of providing a module. Some participants expressed that there
are other factors that motivates them to study, not necessarily the presence of
the module. One commented that once the module is provided, they just take
on the tasks of studying it for the next class. Researchers revised the item to,
“My teacher provides clear direction or instructions in a course module or
unit/topic activity guide that helps me prepare well and take responsibility
for my own learning before the actual classes.”

3.3 Judgement

Issues on judgement happen when participants have trouble evaluating and
deciding on their responses. Judgment issues arose particularly in item with
two different considerations in one statement. For instance, in Item 3, which
states, “The LMS is linked to storage applications (e.g., One Drive, Google
Drive) that provide sufficient storage for the necessary files uploaded to the
cloud,” some participants found the first part relevant but failed to consider
the second part regarding storage sufficiency.

3.4 Response

Response issues arose when participants struggled to choose an answer
from the provided scale. Some students suggested including a "not
applicable" as one of the options since some items were not experienced in
BTL, arguing that it might be unfair to rate a teacher poorly for items not
implemented. However, researchers decided against including "not
applicable" as the items are seen as quality indicators in the BTL approach.

For almost all items, participants did not have problems with the response
choices or scale provided. The university students explained their responses
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based on their experiences and were able to clearly differentiate between
the response categories, from strongly agree to strongly disagree.

3.5O0verall BTAT Survey

Participants found the tool comprehensive, comprehensible, and relevant
for evaluating instructional quality in the BTL approach in a university
setting, appreciating the clear instructions and user-friendly Google Form
format. Although they felt the initial 82 items of the BTAT were lengthy, the
clustering by dimension helped them relate their experiences better. While
they recognized the BTAT as an effective assessment instrument, they
expressed concerns about it being overwhelming if used for evaluating all
their teachers at the semester's end. They recommended shortening the
survey, suggesting that some items and dimensions could be combined.

The CI provided significant information for the revision of BTAT. From
the initial 8 Dimensions with 82 items, the revised BTAT was reduced to 5
Dimensions with 53 items (Appendix I1I on revised BTAT).

Discussion

The BTAT is designed to evaluate the quality of instructional delivery in
the BTL approach. Content validity ensures that the tool's items accurately
measure the relevant constructs [45]. Although experts have validated the
tool, conducting CI with target participants adds an essential layer of
validation and improves validity of the university students’ responses.
Existing literature emphasizes expert validation while underrepresenting
participant input [33]. However, incorporating participant feedback is
vital, as it provides insights into the constructs and items,[3,33,47] which
ultimately strengthens content validity [45].

The Cl is a qualitative method in scale development that assesses whether
participants capture the intended meaning of each item and evaluates the
rationale behind their responses [48,49]. Using Tourangeau’s (1984)
cognitive interview model, researchers identified challenges in the four-step
cognitive response process: comprehension, memory retrieval, judgment,
and selection of response options [7,16]. This approach proved invaluable in
understanding how students interpreted the survey questions, helping to
identify response errors and improve the BTAT.

There is no established standard for ClIs, but it is recommended to have a
clear aim, a useful framework, and a structured protocol [8,49-51]. The
retrospective interview method, combining scripted questionnaires with
spontaneous probing questions, allowed participants to articulate their
thought processes, enhancing researchers’ understanding of their cognition.
This approach has also been used effectively for longer survey items to clarify
participants' thoughts during interviews [5,16]. Consequently, researchers
gained insights into comprehension levels, as a basis for item refinement.

During the pre-testing stage of the BTAT using Cls, researchers found that
university students enrolled in blended health sciences programs could
effectively respond to and comprehend most of the items. Similarly, CI studies
involving high school and university students indicated higher
comprehension compared to younger participants [S1-53]. CI also confirmed
healthcare students’ comprehension and experience in the use of immersive
technology for healthcare education measure [14]. Health Science students’
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comprehension provided valuable feedback on items that could be merged
based on their experiences, improving the BTAT’s relevance,
comprehensiveness, and comprehensibility.

Researchers identified terms that participants did not understand and items
that didn't match their course experiences, hindering their ability to respond
effectively. The main issue highlighted was comprehension, particularly with
unfamiliar or complex terminology related to educational concepts such as
‘formative’, ‘evaluation’ and ‘assessment’. Such comprehension challenges
are common in Cls and can significantly affect participants' recall and
judgment processes [16,51,53,54]. Addressing these issues is essential for
improving the BTAT's effectiveness.

Retrieval issues in the BTAT emerged from incongruities in statements
relative to participants' experiences, compounded by a lack of familiarity and
limited cues. Similar challenges were observed in Cls with students using a
well-being instrument [53]. Most retrieval problems stemmed from
participants' limited experiences and [51,53], and difficulties recalling specific
events from years ago [12,16]. However, recall was less significant for BTAT,
as itis administered when blended instruction is implemented.

Judgment issues in BTAT were primarily associated with compound
sentence structures experienced differently by participants. Similarly, Sports
Psychology students similarly found ambiguous, interchanging and complex
phrases like “feeling confident” and “feeling secure” in the Competitive State
Anxiety Inventory [52]. Researchers agree that the judgment process depends
on having clear and relevant information for assessment [11,50,55].

No issues were noted with BTAT’s response choices, as participants could
align their answers with response options effectively and meaningfully
differentiated their answers [50,55]. While response issues are less frequent
than comprehension issues [16,50,55], some studies also reported no issues at
this stage of the cognitive process [11,53].

Conclusion

Cognitive interview provided valuable feedback for content validation tool
which helped researchers in making improvements to the BTAT that are relevant
to the tool's target users. The challenges related to comprehension, retrieval,
judgement and response were revealed through the process of CI, making it a
valuable step in the process of development of high-quality measurement
instruments to evaluate the quality of blended instruction in the health sciences.

Limitation of the study

Some participants coming from similar universities may affect their
comprehension and understanding of the items based on similar experiences.
Participants who consented to participate in the CIs may not necessarily be
the most articulate and critical individuals capable of evaluating the items in
the BTAT.
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