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ABSTRACT

This study aims to evaluate the content validity of the questionnaire instrument for the level of
knowledge, skills, and readiness of secondary school Science teachers in Sabah in using generative
Al for teaching and learning, via the Content Validity Index (CVI) assessed based on the views of
four experts. The assessment of content validity was conducted through the application of the Item-
Level Content Validity Index (I-CVI) and the Scale-Level Content Validity Index (S-CVI). The
study findings show that the overall S-CVI (average) score for the dimensions of level of
knowledge, skills, and readiness to use generative Al among secondary schools Science teachers
in the questionnaire instrument was 1.00. The S-CVI (UA) for each dimension was also at a score
of 1.00, meeting the required criteria for the overall S-CVI value of the questionnaire instrument
for the level of knowledge, skills, and readiness of secondary school Science teachers. In
conclusion, the 34 items in the questionnaire were accepted and retained to assess the level of
knowledge, skills, and readiness of secondary school Science teachers in the pilot study for the
purposes of construct validity and instrument reliability.
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INTRODUCTION

The increasing availability of generative artificial intelligence (Al) tools has prompted growing
interest in their potential applications within educational contexts. In particular, tools such as
ChatGPT, Gemini, and Copilot have been highlighted for their capacity to support lesson planning,
instructional material development, formative assessment, and student engagement. In Science
education, where abstract concepts and complex representations often challenge learners,
generative Al has been positioned as a supportive technology that may enhance conceptual
understanding and instructional efficiency (Aliya et al., 2024; EIl Fathi et al., 2025). However,
meaningful integration of generative Al into classroom practice depends not only on technological
availability, but also on teachers’ knowledge, skills, and readiness to use these tools appropriately
and confidently.

Despite increasing attention to generative Al in education, empirical studies consistently report
that teachers’ adoption of Al remains limited. EXisting research suggests that many teachers
possess only surface-level awareness of Al, with limited understanding of how generative Al can
be applied pedagogically (Casal-Otero et al., 2023; Samsudin et al., 2023). In addition, teachers
often report insufficient skills related to prompt construction, critical evaluation of Al-generated
outputs, and the alignment of Al use with instructional objectives. These limitations are
compounded by uncertainty regarding ethical considerations, data security, and institutional
support, all of which influence teachers’ readiness to adopt generative Al in sustained and
meaningful ways (Al Darayseh, 2023; Cooper, 2023).

Within the Malaysian context, and particularly in Sabah, these challenges are especially salient.
Although Science teachers generally demonstrate basic technological literacy, specialised
competencies related to generative Al remain underdeveloped (Lowa, 2024; Juwait & Siew, 2022).
National initiatives such as the Digital Education Policy 2023 and the Digital Competency
Standards for Educators emphasise the importance of advanced digital capabilities, yet evidence
suggests that most teachers continue to operate at foundational levels of digital practice. This raises
concerns about teachers’ preparedness to engage with generative Al, which requires higher-order
technological, pedagogical, and evaluative competencies (Ishmuradova et al., 2025).

Importantly, challenges related to generative Al readiness are not confined to Science instruction
alone but have clear implications for language learning and creative classroom practices.
Generative Al tools are increasingly used to support language pedagogy through automated
feedback on writing, scaffolding of speaking practice, generation of reading materials, and
assistance in lesson design. Teachers who lack adequate knowledge, skills, or readiness may be
unable to leverage these affordances effectively, thereby limiting opportunities for
interdisciplinary and language-rich instructional approaches in Science classrooms (Abdullah et
al., 2020; Ishmuradova et al., 2025). Consequently, understanding and measuring teachers’
readiness to use generative Al has relevance beyond content delivery, extending to
communication, scientific literacy, and creative pedagogical practices (Al Darayseh & Mersin,
2025).

Although prior studies have explored teachers’ perceptions, acceptance, and readiness to use Al,
there remains a methodological gap concerning the availability of validated instruments that
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accurately capture these constructs in the context of generative Al. Many existing questionnaires
lack clear construct boundaries or systematic validation procedures, raising concerns about the
validity and interpretability of findings. In particular, the constructs of knowledge, skills, and
readiness are often treated as overlapping or self-evident, despite representing conceptually
distinct dimensions of teachers’ engagement with generative Al.

In this study, knowledge refers to teachers’ conceptual understanding of generative Al, including
its functions, limitations, ethical considerations, and pedagogical potential. Skills denote teachers’
practical and technical abilities to use generative Al tools, such as designing effective prompts,
evaluating Al-generated content, and integrating Al outputs into instructional activities. Readiness
reflects teachers’ psychological and behavioural disposition to adopt generative Al, encompassing
confidence, perceived usefulness, and perceived ease of use. These constructs are theoretically
grounded through the integration of the Technological Pedagogical Content Knowledge (TPACK)
framework and the Technology Acceptance Model (TAM). TPACK explains teachers’ knowledge
and skills as the interaction of technological, pedagogical, and content domains, while TAM
accounts for readiness through perceived usefulness and perceived ease of use.

Accordingly, the purpose of this study is not to measure teachers’ levels of Al adoption or to
evaluate instructional outcomes, but to establish the content validity of a questionnaire designed
to measure secondary school Science teachers’ knowledge, skills, and readiness to use generative
Al. Content validation is a critical preliminary step in instrument development, ensuring that
guestionnaire items are relevant, clear, and representative of the intended constructs. This study
employs the Content Validity Index (CVI) as a systematic and rigorous method to evaluate the
adequacy of the instrument items. By providing a validated measurement tool, this study
contributes methodologically to future empirical research on generative Al integration in education
and supports the development of evidence-based professional development initiatives for teachers.

Model Model
TPACK TAM

Guru

3 Sains
Pengetahuan Al
Kemahiran Al

Kesediaan
Menggunakan Al

TK PU
(Technological Knowledge)
TPK (Perceived Usefulness)
(Technological Pedagogical Knowledge) PEOU
TCK
(Technological Content Knowledge)
TPACK

(Technological Pedagogical Content Knowledge)

(Perceived Ease Of Use)

Figure 1. Conceptual Framework of the Study
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METHODOLOGY

Content validity ensures that the operationalisation of a construct is based on items that accurately
represent a specific content domain relevant to the measurement context. To achieve this, it is
generally recommended that at least three experts participate in the content validation process
(Shrotryia & Dhanda, 2019). There are two forms of the Content Validity Index, namely the Item
level CVI (1 CVI) and the Scale level CV1 (S CVI) (Yusoff, 2019). In determining the CVI, experts
are invited to review each item in the needs analysis questionnaire and provide their professional
judgement. The CVI is then calculated both for individual items and for the overall scale. During
this evaluation, experts assess the degree to which each item reflects the underlying construct. To
prevent neutral responses, a four point rating scale is used, with categories defined as follows: [1]
not relevant, [2] somewhat relevant, [3] quite relevant, and [4] highly relevant (Lynn, 1986; Polit
& Beck, 2006). An I CVI should not be lower than 0.78, while the minimum acceptable S CVI is
0.80 to demonstrate adequate content validity (Lynn, 1986; Shrotryia & Dhanda, 2019). Table 1
summarises the number of experts and the corresponding acceptable CVI threshold. For two
experts, the acceptable CVI1 is at least 0.80. For three to five experts, it must be 1.00. For six to
eight experts, it should be at least 0.83. For nine or more experts, a minimum value of 0.78 is
required. As four experts were involved in evaluating the questionnaire in this study, the acceptable
CVI threshold is must be 1.00.

Table 1. Number of Experts and the Corresponding Acceptable Content Validity Index (CVI) Threshold

Number of experts Acceptable CVI values Source

Two experts At least 0.80 Davis (1992)

Three to five experts Exactly 1.00 Polit & Beck (2006), Polit et al. (2007)
At least six experts At least 0.83 Polit & Beck (2006), Polit et al. (2007)
Six to eight experts At least 0.83 Lynn (1986)

At least nine experts At least 0.78 Lynn (1986)

This study employed a quantitative approach using a survey questionnaire as the primary data
collection instrument. To ensure the content validity of the instrument, the researcher followed the
six-step procedure proposed by Yusoff (2019) in determining the level of content validity, as
outlined below:

i.  Step 1: Prepare the content validity form
ii.  Step 2: Select the panel of experts
iii.  Step 3: Initiate the content validity process
iv.  Step 4: Review the constructs and items

v.  Step 5: Rate each item
vi.  Step 6: Calculate the CVI
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Step 1: Prepare the Content Validity Form

The survey instrument in this study was developed to collect feedback on the level of knowledge,
skills, and readiness among secondary school Science teachers in Sabah. A survey approach was
selected due to its practical benefits, particularly its ease of administration and the efficiency it
provides in processing and analysing data (Hussin et al., 2014). The questionnaire items were
adapted, rather than directly adopted, from two established instruments to ensure contextual
relevance and construct alignment. Items measuring knowledge and skills were adapted from Celik
(2023), whose instrument focused on teachers’ professional knowledge and ethical integration of
Al-based tools in educational settings. Items measuring readiness were adapted from Lewis and
Sauro (2019), which operationalised technology acceptance constructs grounded in the
Technology Acceptance Model (TAM). The adaptation process involved three key modifications.
First, item wording was contextualised to reflect Science teaching practices, such as lesson
planning, explanation of scientific concepts, and use of visual representations. Second, references
to general Al tools were refined to explicitly emphasise generative Al functionalities, including
content generation, feedback provision, and adaptive instructional support. Third, contextual
localisation was applied to ensure relevance to secondary school Science teachers in Sabah,
including alignment with local instructional practices and curriculum expectations. Although the
original instruments had undergone prior validation, adaptation to a new educational context and
construct focus necessitates renewed content validation. Content validation at this stage is
appropriate because the purpose of the study is to establish item relevance and representativeness
rather than construct equivalence or factor structure, which will be addressed in subsequent
psychometric analyses.

The instrument uses a Likert scale to measure respondents’ perceptions, views, and attitudes
toward specific issues or phenomena (Padzil et al., 2021). It consists of two types of items:
positively worded items scored as 5, 4, 3, 2, 1, and negatively worded items scored in reverse
order, namely 1, 2, 3, 4, 5 (Tahar & Zaid, 2019). For the knowledge and skills components, the
researchers adapted items from Celik (2023), who investigated teachers’ professional knowledge
regarding the ethical integration of artificial intelligence based tools in education. The readiness
component was adapted from Lewis (2019), who developed a questionnaire based on the
Technology Acceptance Model. The questionnaire comprises four sections. Section A gathers
demographic information, while Sections B, C, and D consist of five point Likert scale items
labelled as (1) strongly disagree, (2) disagree, (3) unsure, (4) agree, and (5) strongly agree. These
sections focus on assessing the levels of knowledge, skills, and readiness among secondary school
Science teachers in Sabah. During the development of the content validation form, the researchers
ensured that the expert panel clearly understood the instrument being evaluated. Detailed
explanations of the rating scale were provided in the validation form to guide their assessment.
Clear definitions of each construct were also included to support the experts in reviewing the items,
as illustrated in Figure 2. Table 2 presents the score definitions used to evaluate the Item Level
Content Validity Index within the expert assessment form.

Table 2. Instrument Evaluation Score of I-CVI

Definition Score
Not relevant 1
Less relevant 2
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Relevant 3
Very relevant 4

BAHAGIAN A: BORANG SEMAKAN KESAHAN PAKAR

KONSTRUK 1: Pengetahuan Guru Terhadap Al Generatif

Instrumen ini dibangunkan untuk menilai tahap pengetahuan dan kemahiran guru Sains sekolah
menengah terhadap penggunaan teknologi Al Generatif dalam konteks pengajaran dan
pembelajaran. Pembinaan item adalah berasaskan model Technological Pedagogical Content
Knowledge (TPACK) yang diperkenalkan oleh Mishra & Koehler (2006). Model TPACK
merangkumi empat aspek utama iaitu:

* TK: Pengetahuan tentang fungsi dan penggunaan teknologi seperti Al Generatif.

e TPK: Pengetahuan bagaimana teknologi menyokong strategi pengajaran.

e TCK: Pengetahuan bagaimana teknologi membantu penyampaian kandungan konsep
Sains.

s TPACK: Keupayaan meng; ik teknologi, ped i dan kandungan secara

berkesan dalam pengajaran.

Rujukan:

https:/'www.sciencedirect.com/science/article/pii/S0747563222002886

Arahan: YBhg. Datuk/Dato’/Prof./Prof. Madya/Dr./Tuan/Puan dimohon untuk membulatkan
satu skala yang sesuai setiap item.

KOD ITEM SKALA

ITEM STR| TR R | SR
Pengetahuan Teknologi (Technological Knowledge, TK) —
TK1 Saya mengetahui pelbagai alat AT Generatif seperti 1 2 3 lij

ChatGPT, Gemini atau Copilot yang boleh
digunakan dalam pengajaran Sains.

TK2 Saya memahami bahawa Al Generatif boleh 1 2 3
menjana kandungan seperti teks, gambar atau video

melalui arahan (prompt) tertentu.

Figure 2. Content Validation Form
Step 2: Select the Panel of Experts

The content validity questionnaire was distributed to experts working in different locations.
Selecting experts for the content validation process is a crucial step, requiring clear and rigorous
selection criteria that consider professional experience, academic qualifications, and prior
involvement in evaluation activities. These criteria help ensure the credibility and suitability of the
validation process (Yusoff, 2019; Almanasreh et al., 2018). This study required experts whose
areas of specialisation were directly related to the research focus (Taherdoost, 2016). An expert in
this context is defined as an individual with specialised experience or skills in the relevant field
(Rubio et al., 2003; Yusoff, 2019). This approach ensures that each panel member possesses the
knowledge and practical experience needed for reliable and meaningful validation (Polit & Beck,
2006). Purposive sampling was used to ensure that only individuals with the appropriate level of
expertise were selected. Four experts from the fields of Educational Technology and Science
Education from various public universities in Malaysia participated in the content validation
process. A panel consisting of four or more experts is generally considered adequate, as
recommended by Almanasreh et al. (2018), Lynn (1986), and Polit et al. (2007). Larger expert
panels can further enhance reliability, particularly in high risk or emerging areas of research. One
of the key criteria used in this study was that each expert should have more than ten years of
experience in their respective fields. Table 3 presents the panel of experts involved in validating
the questionnaire on the level of knowledge, skills, and readiness of secondary school Science
teachers in Sabah.
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Table 3. Experts for the Content Validation of Instrument

No. Expert Profile Years of Experience  Expertise

P1 Expert 1  Senior Lecturer 15 Educational Technology
P2 Expert 2  Senior Lecturer 16 Educational Technology
P3 Expert 3  Senior Lecturer 21 Science Education

P4 Expert 4  Senior Lecturer 20 Science Education

The researcher selected experts in the field of language education to evaluate the face validity of
the questionnaire. To ensure a high level of face validity, specific selection criteria were
established namely, holding a Doctor of Philosophy (PhD) in Malay Language and having more
than five years of relevant professional experience. These criteria were set to ensure that the experts
possessed the necessary expertise and credibility to assess the relevance and appropriateness of the
instrument. The experts were asked to review the questionnaire and provide feedback on whether
the items demonstrated correct, appropriate, and contextually suitable Malay grammar (Connell et
al., 2018).

Step 3: Initiating the Content Validity Process

In this study, the content validity process was conducted remotely via email. Although the process
was carried out online, clear instructions and guidelines were provided to the expert panel within
the distributed questionnaire materials. The online approach was selected for its cost-effectiveness;
however, it typically requires a longer turnaround time to obtain expert feedback compared to face-
to-face methods ('Yusoff, 2019).

Step 4: Reviewing the Constructs and Items

In this study, knowledge refers to teachers’ conceptual understanding of generative Al, including
its functions, pedagogical affordances, ethical considerations, and instructional applications in
Science education. Skills denote teachers’ practical ability to use generative Al tools effectively,
such as constructing prompts, evaluating Al-generated outputs, and integrating Al-supported
activities into Science lessons. Readiness reflects teachers’ perceived usefulness, perceived ease
of use, and confidence in adopting generative Al for instructional purposes. The questionnaire
consists of five sections: Sections A, B, C, D, and E. Section A contains five items related to
respondents’ demographic information. Sections B through E form the core components of the
questionnaire used for content validity review, comprising a total of 34 items across three main
dimensions: teachers’ knowledge of generative Al, teachers’ skills in using generative Al, and
teachers’ readiness for generative Al, as outlined in Table 4. At this stage, each expert was asked
to review all items comprehensively before assigning their respective rating scores.

Table 4. Dimension and Items

Dimension Item Code  Item Description

Knowledge of Bl I am aware of various Generative Al tools such as ChatGPT,
teacher Gemini, or Copilot that can be used in Science teaching.
towards the B2 | understand that Generative Al can generate content such as
Al Generative text, images, or videos based on specific prompts.
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B3 | understand that ethical issues, copyright concerns, and
information accuracy when using Generative Al in education.
B4 | understand that Generative Al can help me adapt Science
teaching to meet students’ learning needs.
B5 I am aware that Generative Al can generate automated
suggestions or feedback to support student learning.
B6 | am aware that Generative Al can be used to design engaging
and meaningful learning activities.
B7 I am aware that Generative Al can automatically generate
Science materials such as quizzes, notes, or exercises.
B8 I am aware that Generative Al can help present scientific data
in visual forms such as graphs or charts.
B9 I am aware that Generative Al can produce explanations of
scientific concepts that are easy for students to understand.
B10 | am aware that Generative Al can be used to generate Daily
Lesson Plans (RPH) based on topics and learning objectives.
B11 I am aware that Generative Al can help tailor Science content
and teaching approaches according to students’ ability levels.
B12 | am aware that Generative Al can help me plan problem-
solving activities for teaching Science topics.
Skills of Cl I am skilled at using various Generative Al tools to obtain
teacher information and learning materials.
towards the C2 | am skilled at providing clear prompts to Generative Al to
Al Generative produce high-quality outputs.
C3 | am able to evaluate whether the content generated by
Generative Al is suitable for Science teaching or not.
C4 | am skilled at adapting teaching activities using Generative Al
according to students’ levels.
C5 I am skilled at guiding students to use Generative Al to support
their self-directed learning in Science.
C6 I am skilled at using Generative Al to help students understand
scientific concepts more easily.
C7 I am skilled at using Generative Al to explain scientific
concepts visually, such as through images or videos.
C8 I am skilled at using Generative Al to generate quizzes,

questions, or exercises based on Science topics appropriate to
students’ levels.

C9 I am skilled at using Generative Al to produce explanations that
are easy for students to understand.

C10 | am skilled at using Generative Al to support problem-based
learning or project-based learning in Science.

Cl1 I am skilled at guiding other teachers to use Generative Al
effectively in Science teaching.

C12 I am skilled at planning Science lessons by integrating content,

pedagogy, and the use of Generative Al technology.
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Readiness of D1 Generative Al helps me prepare Science teaching materials and
teacher assignments more quickly.
towards the D2 Generative Al helps me improve the quality of my Science
acceptance of teaching.
Al Generative D3 Generative Al makes me more efficient and productive in
teaching Science.
D4 Generative Al makes it easier for me to deliver Science content
clearly and effectively.
D5 Generative Al simplifies my tasks in implementing the Science
teaching and learning process.
D6 | believe it is easy to learn how to use Generative Al for Science
teaching.
D7 I am ready to use Generative Al to produce the necessary
Science teaching materials.
D8 | believe that interacting with Generative Al makes daily
Science teaching tasks easier.
D9 I am confident that I can use Generative Al even without
assistance from others.
D10 | believe Generative Al is easy to use in Science teaching.

Step 5: Rate Each Item

After reviewing all the items, the expert panel was asked to evaluate and assign a score to each
item using the four-point scale provided, along with the accompanying descriptions in the content
validity form (Figure 1). Each item also included a comment section to allow the experts to provide
remarks or suggestions for improvement. At the end of the questionnaire, an additional space was
provided for the experts to summarise whether the instrument and its items were appropriate or
inappropriate for use. Once the evaluation was completed, the experts were requested to return the
completed feedback form to the researcher via email.

Step 6: Calculate the CVI

In this step, the CVI was calculated using Microsoft Excel. Two types of CVI were computed: the
Item-level CVI (I-CVI) and the Scale-level CVI (S-CVI). The calculations were based on formulas
adapted from Lynn (1986), Davis (1992), Polit and Beck (2006), and Polit et al. (2007) as outlined
in the ABC of Content Validation and Content Validity Index Calculation. The CVI values were
computed using I-CVI, S-CVI (average), and S-CVI (universal agreement), as shown in Table 5.
Meanwhile, Table 6 presents the original scale and the converted scale used in calculating the I-
CVI.

Table 5. Definition for Calculation of CVI Index Formula

CVI Index Definition Formula

I-CVI (item-level The proportion of content experts who rated an I —CVI

content  validity item as relevant, using the ratings relevant (3) Agreed item
index) or highly relevant (4). ~ No. of experts
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S-CVI (scale-level The average I-CVI score for all items in the S — CVI/Ave

content  validity scale, or the mean proportion of relevance as Total scorel — CVI
index based on rated by all experts. - No.of item
average method)

S-CVI/UA (scale- The percentage of items in the scale that S—CVIJ/UA

level content achieved a relevance rating of 3 or 4 from all Total score UA
validity index experts. The Universal Agreement (UA) score ~ "No.o f item
based on is assigned a value of 1 when an item receives

universal 100% agreement from the experts; otherwise,

agreement the UA score is assigned a value of 0.

method)

Source: Lynn (1986); Polit & Beck (2006); Polit et al. (2007); Yusoff (2019), Lukmanul Hakim
et al. (2025).

Table 6. Original Scale and Converted Scale Used for the I-CVI
Original Scale  Converted Scale
1,2 0
3,4 1

Shi et al. (2012) and Ping and Shaafi (2026) pointed that the consistent agreement among two or
more experts on the items relevance might occasionally result from random selection rather than
true consensus. Relying solely on the I-CVI can therefore overestimate validity because it does not
account for random agreement. To address this, Polit et al. (2007) proposed calculating the
probability of chance agreement (Pc) using the binomial distribution, assuming each expert
randomly selects “relevant” or “not relevant” with equal probability (0.5). Pc represents the
likelihood that the observed agreement occurred by chance, with formula:

P. = [#'—A)'] X 0.5™

where n is the number of experts and A is the number who rated the item as relevant (score 3 or
4). The adjusted kappa statistic (k) is then derived by combining I-CVI and Pc to correct for chance
agreement using:

_(d-cvDh-P,
N 1—Pc

This adjustment provides a more accurate measure of expert consensus beyond chance.
Interpretation thresholds by Shi et al. (2012) and Rodrigues et al. (2017) for k are: <0.40 (poor),
0.40-0.59 (fair), 0.60-0.74 (good), and >0.74 (excellent) are being used in this study (refer Table
7). Items with higher « values indicate stronger content validity and are more likely to represent
the intended construct. Including Pc and « in the analysis ensures that retained items in the final
instrument are based on genuine expert agreement, rather than random agreement.
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Table 7. Interpretation Guidelines for Adjusted Kappa (k) Values (Rodrigues et al., 2017; Shi et al.,

2012)
Adjusted Kappa (k) Values Range Interpretation
k>0.74 Excellent
0.60<x<0.74 Good
0.40 <k <0.59 Fair
k <0.40 Poor

RESULTS AND DISCUSSION

In this study, content validity was examined using the four-point relevance rating scale introduced
by Davis (1992), which is widely applied in prior research and is known for its simplicity and ease
of interpretation. The scale consists of four levels: 1 for not relevant, 2 for somewhat relevant, 3
for relevant, and 4 for highly relevant. Each expert appointed for this study used this scale to
evaluate the suitability of the items in the developed instrument. The Item-level Content Validity
Index (I-CVI) was calculated as the proportion of experts who rated an item as relevant, while the
Scale-level Content Validity Index (S-CVI1/Ave) was computed as the mean of all I-CVI values to
provide an overall indication of item relevance at the construct level. Consistent with commonly
cited methodological guidance, S-CVI values of 0.80 or above were considered indicative of
adequate content validity (Lynn, 1986; Rubio et al., 2003; Polit & Beck, 2006), and these
thresholds were treated as guiding criteria rather than definitive indicators of overall instrument
quality.

According to Polit and Beck (2006), an acceptable Item level value is 1.00, while the acceptable
Scale level value must also be 1.00. Based on the analysis presented in Tables 8a to 8c for the
content dimensions of the questionnaire measuring the levels of knowledge, skills, and readiness
of secondary school Science teachers in Sabah regarding the use of generative artificial
intelligence, the Scale level value obtained was 1.00. This value exceeds the recommended
threshold, indicating that the items in these dimensions demonstrate a high level of content validity
and may be accepted without reservation. Tables 8a to 8c show that all Scale level values for each
constructed dimension achieved a perfect score of 1.00. The dimension assessing teachers
perceptions of Science teaching and learning recorded a Scale level value of 1.00, as did the
dimension assessing Science teachers level of knowledge regarding generative artificial
intelligence, the dimension assessing Science teachers skills in using generative artificial
intelligence, and the dimension assessing Science teachers readiness to use generative artificial
intelligence. A minimum acceptable Scale level value of 0.80 is required to demonstrate adequate
content validity (Lynn, 1986; Rubio et al., 2003; Polit & Beck, 2006). All values for the
questionnaire dimensions assessing secondary school Science teachers knowledge, skills, and
readiness to use generative artificial intelligence in teaching and learning in Sabah achieved or
exceeded this requirement. The overall Scale level value for the entire questionnaire was 1.00,
confirming the instrument’s high level of content validity. Although perfect 1-CVI and S-CVI
values indicate strong expert agreement, such results require cautious interpretation rather than
uncritical acceptance. One plausible explanation for this unanimous agreement is the relative
homogeneity of the expert panel, whose members shared similar professional backgrounds in
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Science Education and Educational Technology. Although this shared expertise supports informed
judgment, it may also increase the likelihood of shared assumptions, potentially inflating
agreement and limiting the identification of alternative conceptual perspectives. Thus, the perfect
CVI values observed in this study should be interpreted as evidence of perceived relevance rather
than as conclusive proof of comprehensive instrument validity.

Despite all items being rated as relevant, several items (B1, B3, C1, C4, C8, D1,D3 and D4) were
revised based on qualitative expert comments that focused on wording precision, sentence
structure, and contextual clarity rather than construct misalignment. These revisions were therefore
undertaken to enhance comprehensibility and contextual appropriateness for secondary school
Science teachers, rather than to address deficiencies in content validity. Following expert review,
the revised items were further examined by a language specialist to ensure accuracy, clarity, and
appropriateness of Malay grammar, in line with recommendations that linguistic refinement should
complement content validation in educational instrument development (Connell et al., 2018).
Explicitly distinguishing content relevance decisions from language and clarity refinements
strengthens the conceptual coherence of the validation process.

Table 8(a). Values I-CVI and S-CVI for Teachers’ Knowledge of Generative Al

Item Pl P2 P3 P4 No. of Agreement I-CVI Item Status
B1 1 1 1 1 4 1.00 Accepted
B2 1 1 1 1 4 1.00 Accepted
B3 1 1 1 1 4 1.00 Accepted
B4 1 1 1 1 4 1.00 Accepted
B5 1 1 1 1 4 1.00 Accepted
B6 1 1 1 1 4 1.00 Accepted
B7 1 1 1 1 4 1.00 Accepted
B8 1 1 1 1 4 1.00 Accepted
B9 1 1 1 1 4 1.00 Accepted

B10 1 1 1 1 4 1.00 Accepted

S-CVI 1.00 Accepted
Table 8(b). Values of I-CVI and S-CVI for Teachers’ Skills in Using Generative Al

Item Pl P2 P3 P4 No. of Agreement I-CVI Item Status
C1 1 1 1 1 4 1.00 Accepted
C2 1 1 1 1 4 1.00 Accepted
C3 1 1 1 1 4 1.00 Accepted
C4 1 1 1 1 4 1.00 Accepted
C5 1 1 1 1 4 1.00 Accepted
C6 1 1 1 1 4 1.00 Accepted
C7 1 1 1 1 4 1.00 Accepted
C8 1 1 1 1 4 1.00 Accepted
C9 1 1 1 1 4 1.00 Accepted

C10 1 1 1 1 4 1.00 Accepted

Cl1 1 1 1 1 4 1.00 Accepted

C12 1 1 1 1 4 1.00 Accepted

S-CVI 1.00 Accepted
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Table 8(c). Values of I-CVI and S-CVTI of Teachers’ Readiness for the Adoption of Generative Al

Item P1 P2 P3 P4 No. of Agreement I-CVI Item Status
D1 1 1 1 1 4 1.00 Accepted
D2 1 1 1 1 4 1.00 Accepted
D3 1 1 1 1 4 1.00 Accepted
D4 1 1 1 1 4 1.00 Accepted
D5 1 1 1 1 4 1.00 Accepted
D6 1 1 1 1 4 1.00 Accepted
D7 1 1 1 1 4 1.00 Accepted
D8 1 1 1 1 4 1.00 Accepted
D9 1 1 1 1 4 1.00 Accepted

D10 1 1 1 1 4 1.00 Accepted

D11 1 1 1 1 4 1.00 Accepted

D12 1 1 1 1 4 1.00 Accepted

S-CVI 1.00 Accepted

The study shows that the questionnaire was developed to assess secondary school Science
teachers’ knowledge, skills, and readiness to use Generative Al in teaching and learning in Sabah
demonstrates a high level of content validity. The S-CVI (average) for all dimensions was 1.00,
aligned with the figures suggested by Polit and Beck (2006) and Polit et al. (2007). Each dimension
including teachers’ knowledge of Generative Al, teachers’ skills in using Generative Al, and
teachers’ readiness for Generative Al was achieving the maximum S-CVI score of 1.00. These
findings indicate that all items in the instrument are highly relevant and fully represent the
constructs being measured.

Interms of I-CV1 values, nearly all items achieved a score of 1.00, reflecting unanimous agreement
among experts regarding item relevance. However, several items, including B1, D15, E5, E6, E7,
E9, and E12, were revised based on expert feedback to enhance clarity and precision of meaning.
This refinement process aligns with prior research emphasizes the need to revise items according
to expert recommendations to improve linguistic accuracy and contextual suitability (Connell et
al., 2018). Additionally, language specialists reviewed the instrument to ensure adherence to
proper Malay grammar and appropriateness for the secondary school context.

The perfect agreement observed (I-CVI and S-CVI = 1.00) may be attributed to the homogeneity
of the expert panel’s background and experience in Educational Technology and Science
Education, which likely supported consistent interpretation of items. This is consistent with
Fernandez-Gomez et al. (2020), who found that expert panels with similar areas of specialization
tend to reach higher levels of consensus. Furthermore, the instrument was theory-driven and had
undergone preliminary reviews and refinements, reducing ambiguity and strengthening conceptual
clarity. The clear presentation of constructs in the evaluation form further supported more uniform
expert assessments.

The content validity results of this instrument have both theoretical and practical implications.

Theoretically, they contribute to refining the measured constructs by ensuring that each item
accurately reflects the intended dimensions. This strengthens confidence that the instrument
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effectively measures the knowledge, skills, and readiness of secondary school Science teachers to
apply Generative Al in teaching and learning in Sabah. Practically, the validated instrument offers
a strong foundation for developing targeted educational interventions and provides useful insights
for curriculum planners and teachers. Following the content validity analysis, several refinements
were implemented to improve the research instrument, as presented in Figure 3. These
modifications were made based on the experts’ comments and annotations documented in the
content validity assessment forms.

JADUAL PEMBETULAN ITEM SOAL SELIDIK

KONSTRUK 1: Pengetahuan Guru Terhadap Al Generatif
Bil. Item Asal (IA) Item Pembetulan (IP) Catatan
Pengetahuan Teknologi (Technological Pengetahuan Teknologi Technological Italic untuk tulisan Bahasa Inggeris
Knowledge, TK) Knowledge (TK)
TK1 Saya mengetahui pelbagai alat Al Generatif |Saya mengetahui pelbagai alat Al Generatif  [Kekal
seperti ChatGPT, Gemini atau Copilot yang  [seperti ChatGPT, Gemini atau Copilot yang
boleh digunakan dalam pengajaran Sains. boleh digunakan dalam pengajaran Sains. P1,P2,P3 setuju item sesuai)
TK2 Saya memahami bahawa Al Generatif boleh [Saya mengetahui bahawa AI Generatif dapat  [Kekal
menjana kandungan seperti teks, gambar atau [menjana kandungan seperti teks, gambar atau
video melalui arahan (prompt) tertentu. video melalui arahan (prompt) tertentu. P1,P2,P3 setuju item sesuai)
TK3 Saya mengetahui bahawa Al Generatif boleh (Saya mengetahui bahawa Al Generatif boleh [P2 -
menterjemah bahan pembelajaran ke dalam  |menterjemah bahan pembelajaran ke dalam

elbagai bahasa secara automatik. pelbagai bahasa secara automatik.

TK4 Saya memahami batasan, ketepatan dan isu  [Saya mengetahui batasan, ketepatan dan isu  [Kekal
etika yang perlu dipertimbangkan apabila etika yang perlu dipertimbangkan apabila
menggunakan Al Generatif dalam pendidikan. [menggunakan Al Generatif dalam pendidikan. [ P1,7"”,P3 setuju item sesuai)

Figure 3. Table of Revisions to the Questionnaire Items
Although all items achieved perfect I-CVI values, the modified kappa analysis was used as a
complementary indicator to account for the possibility of chance agreement among experts. For
several items (e.g., B1, B3, C1, C4, C8, D1,D3 and D4), the adjusted «x values for items that
underwent revision indicated acceptable agreement beyond chance, suggesting that expert
consensus was not solely attributable to random agreement. Expert comments associated with
these items consistently highlighted grammatical or phrasing issues rather than redundancy or
conceptual overlap, and all revised items were retained to preserve comprehensive coverage of the
constructs of teachers’ knowledge, skills, and readiness to use generative artificial intelligence in
teaching and learning. Consistent expert feedback highlighted the need to refine wording to
enhance precision and contextual appropriateness, particularly within the secondary school
Science teaching context. Following these revisions, all items were retained to preserve
comprehensive coverage of the intended constructs, namely teachers’ knowledge, skills, and
readiness to use generative artificial intelligence in teaching and learning. The acceptable kappa
values observed indicate that expert agreement exceeded chance levels, thereby supporting the
adequacy of the revised items. As this study represents an initial phase of instrument validation,
re-validation after item revision was not undertaken at this stage. Instead, the revised items are
intended to undergo further psychometric evaluation, including exploratory and confirmatory
factor analyses, in subsequent large-scale studies to strengthen construct validity and reliability.

Table 9 showed the summary of the content validity evaluation for teachers’ knowledge, skills and
readiness of generative Al items.
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Table 9. Summary of Content Validity Evaluation for Teachers’ Knowledge, Skills, and Readiness of Generative Al Items (I-CVI, UA, Pc, k, Comments,
Decision, New item, S-CVI/Ave and S-CVI/UA)

No. of

Item P1 P2 P3 P4 I-CVI UA Pc K Comments Decision New item after revision
Agreement
B1 1 1 1 1 4 1.00  Accepted Minor Revised & | am aware of various Generative Al platforms that
0.06 0.94 - . e i
phrasing retained can be used in Science teaching.
B2 1 1 1 1 4 1.00  Accepted 0.06 0.94  Noissues Retained -
B3 1 1 1 1 4 1.00  Accepted Clarification Revised & | am aware that Generative Al can help me adapt
0.06 0.94 . . . , .
needed retained Science teaching to meet students’ learning needs.
B4 1 1 1 1 4 1.00  Accepted 0.06 0.94  Noissues Retained -
B5 1 1 1 1 4 1.00  Accepted 0.06 0.94  Noissues Retained -
B6 1 1 1 1 4 1.00 Accepted  0.06 0.94 No issues Retained -
B7 1 1 1 1 4 1.00 Accepted  0.06 0.94 No issues Retained -
B8 1 1 1 1 4 1.00  Accepted 0.06 0.94  Noissues Retained -
B9 1 1 1 1 4 1.00 Accepted  0.06 0.94 No issues Retained -
B10 1 1 1 1 4 1.00  Accepted 0.06 0.94  Noissues Retained -
C1 1 1 1 1 4 1.00  Accepted Wording Revised & | am skilled at using various Generative Al tools to
0.06 0.94 . . S . X
clarity retained obtain Science learning materials.
C2 1 1 1 1 4 1.00 Accepted 0.06 0.94 No issues Retained -
C3 1 1 1 1 4 1.00 Accepted 0.06 0.94 No issues Retained -
C4 1 1 1 1 4 1.00  Accepted Wording Revised & | am able to evaluate whether the content generated
0.06 0.94 . . - o ; .
clarity retained by Generative Al is suitable for Science teaching.
C5 1 1 1 1 4 1.00 Accepted 0.06 0.94 No issues Retained -
C6 1 1 1 1 4 1.00 Accepted 0.06 0.94 No issues Retained -
C7 1 1 1 1 4 1.00 Accepted 0.06 0.94 No issues Retained -
C8 1 1 1 1 4 1.00  Accepted . I am skilled at using Generative Al to generate
Sentence Revised & - - : ;
0.06 0.94 . exercises based on Science topics appropriate to
structure retained ;
students’ levels.
C9 1 1 1 1 4 1.00 Accepted 0.06 0.94 No issues Retained -
C10 1 1 1 1 4 1.00 Accepted 0.06 0.94 No issues Retained -
C11 1 1 1 1 4 100  Accepted 0.06 0.94  Noissues Retained -
C12 1 1 1 1 4 1.00 Accepted 0.06 0.94 No issues Retained -
D1 1 1 1 1 4 1.00  Accepted 006 094 Wording Revised & Generative Al helps me prepare Science teaching
' ' clarity retained materials more quickly.
D2 1 1 1 1 4 1.00  Accepted 0.06 0.94  Noissues Retained -
D3 1 1 1 1 4 1.00  Accepted 006 094 Wording Revised & Generative Al makes me more efficient in teaching
' ' clarity retained Science.
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D4 1 1 1 1 4 1.00  Accepted 006 094
D5 1 1 1 1 4 1.00  Accepted 0.06 0.94
D6 1 1 1 1 4 1.00  Accepted 0.06 0.94
D7 1 1 1 1 4 1.00  Accepted 0.06 0.94
D8 1 1 1 1 4 1.00  Accepted 0.06 0.94
D9 1 1 1 1 4 1.00  Accepted 0.06 0.94
D10 1 1 1 1 4 1.00  Accepted 0.06 0.94
D11 1 1 1 1 4 1.00  Accepted 0.06 0.94
D12 1 1 1 1 4 1.00  Accepted 0.06 0.94

S-CVI/Ave 1.00

S-CVI/UA 1.00
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CONCLUSION AND RECOMMENDATION

In conclusion, all 34 items were retained, as they met the content validity criteria based on 1-CVI
and S-CVI values, indicating strong expert agreement on item relevance and representativeness.
However, content validity alone does not provide comprehensive evidence of the instrument’s
psychometric quality. Therefore, it is recommended that the study proceed with a pilot test to
examine internal consistency and reliability, using measures such as Cronbach’s alpha (o) and
McDonald’s omega (). Furthermore, subsequent validation should include exploratory and
confirmatory factor analyses (EFA and CFA) to assess the dimensionality and construct validity
of the instrument. To enhance the generalizability and robustness of the instrument, future research
should also consider cross-context validation across different subject areas, including language
teachers, and potentially across different educational settings. These steps will ensure that the
instrument not only reflects content relevance but also demonstrates reliable and valid
measurement properties suitable for broader application.
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