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ABSTRACT

As the educational environment continues to shift toward digitalisation, students
are required to develop a diverse range of skills to keep pace with global
advancements. This study aims to determine the validity and reliability of a
diagnostic instrument designed to assess visual, auditory, and kinaesthetic learning
skills. The evaluation process ensured that all items were aligned with the study
objectives and conceptually appropriate. Five experts assessed the instrument in
terms of content validity, linguistic accuracy, and item construction, while 38 fifth-
year students participated as the sample for reliability testing. The Content Validity
Ratio (CVR) was used to measure expert consensus on item acceptability, where
higher values indicated strong agreement. Given the dichotomous nature of the
items, the Kuder—Richardson Formula 20 (KR-20) was applied to determine
reliability. The results revealed a reliability coefficient of 0.70, indicating
satisfactory internal consistency. Overall, the findings confirm that the diagnostic
test is a valid and reliable tool for assessing students’ learning styles and can be
further refined for broader application in future studies.

Keywords: Pre-Post Test Instruments, Validity, Reliability, Content Validity Ratio
(CVR), Kuder Richardson-20 (KR-20)

87



GORTERIA ISSN: 0017-2294
65(10 ) |

1. INTRODUCTION

A research instrument is a means for gathering, analysing, assessing, and
interpreting data about a certain situation or topic (Elangovan and Sundaravel,
2021). Furthermore, the research instrument serves as an assessment procedure,
with the goal of drawing general conclusions based on the data (Verawati et al.,
2020). Campbell and Stanley (1963) described research instruments as
modifications to measuring methodologies used to produce a variety of grades,
accomplishments, or study outcomes. Creswell (2018) distinguishes between two
types of research instruments: quantitative and qualitative research designs. This is
because quantitative studies often utilise numerical scales and closed questions,
whereas qualitative studies use word interpretation and open questions to evaluate
the study hypothesis (Creswell, 2018). As a result, the research instrument serves
as a testing tool for the research hypothesis, allowing the data to be generalised, and
interpreted using descriptive or inferential analysis. The next step in producing
excellent instruments is to ensure their validity and dependability.

According to Tobén and Luna-Nemecio (2021), every instrument
developed must go through a validation and reliability procedure before it can be
utilised successfully. Validity is the process of evaluating and considering the
theoretical justification and empirical evidence of the measuring tool, score, or
assessment that is employed (Bergsland and Vogt, 1962). Furthermore, validity
refers to the degree to which the instrument properly measures the item, is
consistent with the construct being tested, and can be described and interpreted.
Validity may be classified into four types: construct validity, content validity,
criterion validity, and predictive validity. All of the types of validity must be based
on professional assessment and statistical analysis (Ahmed & Ishtiagq, 2021).
Reliability refers to the process of assessing the consistency and repeatability of a
manufactured device (Bruton et al., 2000). This is due to low reliability levels,
which have an impact on the instrument's consistency. Ahmad and Ishtiaq (2021)
stated that reliability is classified into three categories: test-retest reliability, internal
reliability, and inter-rater reliability.

Content validity entails the review of experts chosen based on their
respective professions. Since there are several approaches for establishing an
instrument's validity, researchers must first determine the scale utilised to acquire
expert confirmation (Elangovan and Sundaravel, 2021) due to differences in
computation methods and formula use. As a student's visual, auditory, and
kinaesthetic abilities diagnostic test includes three measurement scales, the
researcher relies on the Content Validity Ratio (CVR) score to establish the
instrument's validity. The measuring scale chosen is (i) extremely important, (ii)
useful but less important, and (iii) unimportant. Thus, Lawshe (1975) suggested that
the three-scale instrument's content validity should be calculated using the CVR
approach to determine the value of expert agreement on the developed items. Each
item's content validity cannot be calculated using the Content Validity Index (CV1)
value since four scales are the minimum scale for the CVI calculation technique
(Muhamad Saiful Bahri Yusoff, 2019). Furthermore, the CVI computation will split
the scales 1 and 2, which represent the value 0, while the scales 3 and 4 represent
the value 1 in the CVI formula calculation (Muhamad Saiful Bahri Yusof, 2019).
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Next, reliability highlights the need for consistency in items used to assess
something to be tested (Surucu and Maslakgi, 2020). According to the Cronbach
Alpha formula, items on a Likert scale should have a reliability value greater than
0.70. As a result of the test's dichotomous scale, the Cronbach Alpha formula cannot
be used to assess its reliability rating. Therefore, the Kuder-Richardson 20 (KR-20)
formula is well-suited for assessing item consistency. According to Kuder and
Richardson (1937), a score of 0.70 or above shows that the test item has a significant
connection and may be used as a research instrument. In any event, if the value falls
below 0.50, the item should be discarded or amended for improvement (Pienaar et
al., 2021). The correct measurement technique of the research variables is the
consequence of the instrument's strength developed by the validity and reliability
processes (Mohd Hussin Musa et al., 2020).

Studies on the validity and reliability of research tools have been published
in many fields. Among these are the studies conducted by Fenny Farhana et al.
(2023), Subramaniam Raman et al. (2023), Vinoothini Mannogaran & Nor
Azwahanum Nor Shaid (2023), and Mohd Taufek Harun and Mohd Ikhwan Hadi
Yaacob (2021). Most current studies employ CVI validity and reliability tests,
Cronbach's alpha coefficient values, and Rasch measurement models. Nevertheless,
this study uses the CVR value for the validity test and the KR-20 value for the
reliability test. These two measuring tools were selected to fulfil the calculation
process's criteria based on the scale utilised, namely three expert assessment scales
for the validity process and a dichotomous scale for the diagnostic test research
instrument in the reliability phase. As a result, effective instruments for measuring
students' skills must go through a validity and reliability procedure to ensure that
they satisfy the context, criteria, and items being tested. Furthermore, this study
addresses inadequacies in the assessment of student competencies using measuring
instruments from various viewpoints and approaches.

In conclusion, this study examines the validity and reliability of the visual,
auditory, and kinaesthetic diagnostic test instruments for the Sirah Virtual Reality
(VR) Module. The development of student abilities is critical to students' survival
in today's more complex and tough educational environment. As a result, there is a
need for the development of instruments that can assess students' skills in order to
generate various educational interventions and innovations that address challenges
of learning and teaching approaches in the classroom. As a result, two objectives
were set for this study: to evaluate the validity of the instrument's content for
identifying students' visual, auditory, and kinaesthetic skills based on the CVR
value and to assess the instrument's reliability using the KR-20 value.

2. LITERATURE REVIEW

The Industrial Revolution 5.0 (IR 5.0) marks the advancement of
technological integration in everyday life, including artificial intelligence (Al), the
Internet of Things (10T), and robots, as well as the creation of sophisticated software
(Mohammad Saffuan Mat Saad, 2020). Furthermore, the technological
advancement has the potential to affect human existence in terms of more efficient
administration and cost savings, as well as increase overall well-being. However,
IR 5.0 cannot be completely fulfilled unless the community is knowledgeable and
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possesses a wide set of abilities. As a result, the skills agenda of Society 5.0 cannot
be met unless application and early exposure in education are provided from the
start of school. In Malaysian education, the Malaysian Ministry of Education
(KPM) is the primary driving force behind training students to be highly competent
and competitive on a worldwide scale. Learning materials that employ technology
tools or software will almost probably include abilities that engage the primary
senses, namely sight, hearing, and movement (Kayalvili Munusamy and Khairul
Azhar Jamaludin, 2022). As a result, visual, auditory, and kinaesthetic abilities
become top priorities for student mastery.

2.1 Students' Visual, Auditory and Kinesthetic Skills

Visual abilities are an individual's capacity to perceive, assess, coordinate,
and comprehend what is observed through the sense of sight (Norfishah Mat Rabi,
2021). Gardner and Moran (2006) describe visual skills as a person's capacity to
orient and control space and three-dimensional objects while conveying precise
meaning. Fleming and Baume (2006), on the other hand, suggest that the usage of
diagrams, charts, maps, graphs, symbols, and images demonstrates a desire to
visualise. Visual skills are essential for students' academic development in order for
the learning process to go smoothly. Several studies have shown that improving
visual skills enhances students' ability to add operations in the field of mathematics
(Soon Ping Sia & Kamariah Abu Bakar, 2022), visual arts education (Muhamad
Firdaus Ramli & Rofidah Musa, 2020), and cognitive and affective domains (Siti
Hayati binti Mohd Yusoff and Halim bin Husain, 2021). This demonstrates the
favourable impact of improving students' visual abilities. Kadam et al. (2021) found
that improving students' visual abilities resulted in a 10% improvement in their ICT
mastery. As a result, visual skills are observed to work in parallel with attempts to
increase student performance. The second focus of this study is on the students'
auditory skills. Barbe and Milone (1981) defined auditory skills as a person's
capacity to use their hearing to get information in the form of audio content, speech,
or music. Gardner and Moran (2006) feel that persons with auditory abilities will
be more aware of rhythm, verbal intonation, and even melody. Several research
studies have indicated that enhancing auditory talents encourages the establishment
of a community of inquiry (Setyosari et al., 2020), increases language skills
(O'Brien and Yeatman, 2021), and improves students' reading capabilities (Fitri and
Gani, 2020). Cohen's research (1980) discovered that, on average, each person
spends 45% of his daily time listening, 30% speaking, 16% reading, and 9%
writing, suggesting that auditory talents are the most important skills for all people
in their daily lives. As a result, students must enhance and master their hearing
talents, especially because the world of education is today dominated by digitisation
and inquiry activities. Kinaesthetic abilities refer to a person's capacity to
understand information based on physical activity, whether it includes gross or fine
motor movements (Gardner and Moran, 2006). Kinaesthetic skills vary from visual
and auditory skills in that all motions or actions may happen in any setting and
involve various body parts. Furthermore, Saeed et al. (2015) claimed that students
with kinaesthetic abilities prefer sensory stimulation activities and tend to lose
concentration if no hands-on activities are provided during the learning session.
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Several studies propose various methods for improving students' kinaesthetic skills,
including outbound activities, also known as experimental activities (Hajar et al.,
2020); dance art activities (Aini et al., 2023); and exercise activities (Rosmayanti
and Santana, 2021). Nonetheless, Hastuti's (2020) study indicated no significant
difference between reading activities in terms of students' kinaesthetic and auditory
skills.

2.2 Development Process

The instrument development process must be based on many theories or
models to ensure that the structures and items employed fulfil the testing criteria.
The Coaley Model (2009), the Mcintire and Miller Model (2007), the Gregory
Model (2007), the Hogen Model (2007), the Murphy and Davidshofer Model
(2005), the Cohen, Swerdlik, and Sturman Model (2002), the Gable and Wolf
Model (1993), and the Brown Model (1983) are examples of instrument
construction models that can be used as guides. All of these instrument-building
models require certain stages and processes. The Gregory Model is used to create
visual, auditory, and kinaesthetic skill diagnostic test instruments, and it consists of
six steps: (i) defining the test, (ii) determining the scale, (iii) constructing the item,
(iv) testing the item, (v) reviewing the test, and (vi) publishing the test (Gregory,
2015). The researcher chose this model because item-building procedure is
straightforward and appropriate for the setting of this study. Regardless of the
model employed in instrument development, the instrument's validity and reliability
method must be followed to verify that the items developed are appropriate for
assessing and generalising the study's findings. Furthermore, the instrument
designed should be transparent, intelligible, and have an accurate measuring scale
(Salwana Mahamud and Norasmah Othman, 2020). The researcher constructed a
study instrument in the form of pre- and post-test instruments, which will be
completed by students from the treatment and control groups. This pre- and post-
test instrument is appropriate for evaluating the efficacy, effectiveness, and novel
techniques for gathering empirical data before and after the intervention is
implemented (Cohen and Cornwell, 1989). Campbell and Stanley (1963) suggest
that pre- and post-test instruments are critical for determining the interaction, cause,
and effect of a variable that is being tested. According to Creswell (2018), the pre-
and post-test results can be evaluated using a scale or exam marks. Even Afriani et
al. (2020) employed pre- and post-test instruments to assess the reading levels of
students in the treatment and control groups. As a result, using pre- and post-test
sets to measure experimental investigations is ideal. This visual, auditory, and
kinaesthetic skill diagnostic test instrument was developed using many theories as
primary sources, including the VARK Model (1987), Laird's Sensory Theory
(1985), and the VAK Model (1979). The integration of various models and theories
is designed to test hypotheses and solve the research problems.

2.3 Pre- and Post Test

Experimental studies often employ pre- and post-tests as research
instruments. This is because experimental investigations seek to understand the
source and impact of a phenomenon, as well as to assess the efficacy of treatments,
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new methodologies, or adopted programs (Gonzalez-Alonso et al., 2020). Other
researchers, particularly in the field of education, commonly employ pre- and post-
test instruments to stimulate the development of innovative learning techniques.
Among them are studies on the effectiveness of e-learning implementation (Siti
Azura Abu Hassan et al., 2021), the effectiveness of multimedia methods (Che
Suriani Kiflee et al., 2020), the effectiveness of role-playing activities (Kanniamah
Arumainathan et al., 2023), and the effectiveness of Malay language learning
videos (Zazila Shafinaz Zaharon Lai and Ahmad Nurzid Rosli, 2021). The pre- and
post-tests in this study are referred to as visual, auditory, and kinaesthetic skill
diagnostic tests. It assesses the students' visual, auditory, and kinaesthetic abilities
before and after the intervention. In reality, this test set goes through a validity and
reliability procedure to ensure that the instrument is correctly delivered and
measures the students' competencies.

3. METHODOLOGY

This study employs a quantitative design with a pre- and post-test as data
collection tools. The pre- and post-test instruments are known as visual, auditory,
and kinaesthetic diagnostic tests for students. It has four sections: the preliminary
and parts A, B, and C. The preliminary section of the instrument comprises
questionnaire items pertaining to student demographics such as age, gender,
position at school, and socioeconomic status. Part A discusses the students'
kinaesthetic abilities test, which consists of 15 items. Part B consists of ten items
for auditory abilities, while part C is a five-item test for kinaesthetic skills. Overall,
it consists of 30 items, which all research participants will answer. This research
included 38 fifth-year students chosen based on the class's original physical state.
As this is quasi-experimental research, the participant population cannot be drawn
at random and must consist of current students. The validity procedure includes five
experts who were selected to assess the validity of the diagnostic tests. The CVR
value was utilised by the researcher to assess the built instrument's content validity.
The experts are provided with a three-measuring-scales instrument: extremely
important, useful but less important, and unimportant. Lawshe (1975) believes that
the content validity of the three-scale instrument should be evaluated using the CVR
method to determine expert agreement. The corresponding values will vary from -
1 to +1. ne is the number of experts who select the item as significant, whereas N
is the total number of experts. The formula for calculating the CVR value is given

below:
ne—
CVR = (N2
Formula N2

Lawshe (1975) also indicates that if the number of experts who agree to
accept an item exceeds half of the total number, the item can be accepted since the
CVR will be positive, between 0 and 0.99. However, if the CVR value is negative,
the item must be modified or removed from the list of items
(Romero Jeldres et al., 2023). Table 1 displays the CVR values based on the
number of experts involved with the instrument's content validation procedure.
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Table 1: Minimum value of CVR based on the number of experts (Lawshe 1975)

Number of Experts Minimum Value
5 .99
6 .99
7 .99
8 .75
9 .78
10 .62
11 .59
12 .56
14 .54
14 51
15 49
20 42
25 .37
30 .33
35 31
40 .29

Creswell (2018) asserts that reliability is critical to establishing the consistency of
the developed items after they are answered by the research population. The measuring
scale chosen to create the instrument will influence the type of testing utilised to get
the reliability results. Therefore, the KR-20 value is employed in the reliability procedure
of this research instrument, given that the scale used is dichotomous. The symbol k
represents the number of items, p represents the number of correct responses provided by
the participant, and g represents the number of incorrect answers. o2 indicates the variance
of the entire population score. Furthermore, Kuder and Richardson (1937) indicated that
the appropriate value of KR-20 is between 0.7 and 0.9, using the following formula:

K Zpq
KR-20 Formula = Kl ( 1- 2 )

Ntumi et al. (2023) agreed that if the KR-20 reliability coefficient is 0.7 or above,
the instrument may be considered acceptable. The KR-20 consistency value of 0.5 to 0.69
is acceptable for use as a research instrument; however, certain items must be modified and
updated to achieve the acceptable values (Athiworakun et al., 2018). If the KR-20 value is
less than 0.5, the instrument should be discarded because it contains elements that are
unrelated to one another (Ekolu and Quainoo, 2019). Thus, the values acquired based on
the calculating procedure are shown in Table 2 below:

Table 2: KR-20 scale values (source Kuder and Richardson, 1937)

KR-20 Scale Indicator
>0.90 Excellent
0.80-0.89 Good
0.70-0.79 Acceptable
0.60 - 0.69 Questionable
0.50 - 0.59 Weak
<0.50 Discarded
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4. FINDINGS

The visual, auditory, and kinaesthetic abilities diagnostic test instruments
have been validated using CVR values. Five experts had assessed the diagnostic
test's content validity by evaluating 30 items. Table 3 shows the values derived from
the experts' agreement:

Table 3: Content validity value of the diagnostic test
Item Number  Expert 1 Expert 2 Expert 3 Expert 4 Expert5 CVR Value

Al 1 1 1 1 1.00
A2 1 1 0.20
A3 1 1 1 0.20
A4 1 1 -0.20
A5 1 1 -0.20
A6 1 1 -0.20
A7 1 1 -0.20
A8 1 1 1 0.20
A9 1 1 1 1 0.60
A10 1 -0.60
All 1 1 1 0.20
Al2 1 1 1 0.20
Al3 1 1 1 0.20
Al4 1 1 1 1 0.60
Al5 1 1 1 0.20
B16 1 1 1 0.20
B17 1 1 -0.20
B18 1 1 1 1 1 1.00
B19 1 1 1 0.20
B20 1 1 1 1 1 1.00
B21 1 1 1 1 1 1.00
B22 1 1 1 1 0.60
B23 1 1 1 1 1 1.00
B24 1 1 1 0.20
B25 1 1 1 0.20
C26 1 1 1 1 1 1.00
c27 1 1 1 0.20
Cc28 1 1 1 1 1 1.00
C29 1 1 1 1 1 1.00
C30 1 1 1 1 1 1.00

According to Table 3, 24 items have positive values, and at least three out
of five experts agree to accept the developed items. The KR-20 value is used to
calculate the reliability of the diagnostic test instrument, although six items
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exhibited negative values that need to be investigated further to see if they should
be adjusted or discarded. Table 4 shows the dependability values.

Table 4: Reliability values of the diagnostic tests

Value Total KR-20 Value
K 30
~pq 5.14 0.71
NG 16.29

The instrument's reliability for the developed diagnostic test obtained a KR-
20 rating of 0.71. The researcher achieved the reliability value as the result of
the pilot study which assessed the instrument before deploying it in a study with a
real population. The testcontains 30 items measuring visual, auditory, and
kinaesthetic ability. The average number of correct responses (p) and wrong
responses (q) in the research sample is 5.14, with a variance of 16.29.

5. DISCUSSION

The validity and reliability of the instrument ensure that the items and
constructs developed match the study's objectives and effectively measure a
phenomenon. It is related to the instrument's limitations during measurement, which
may affect the data's accuracy. Table 3 shows that nine items received 1.00 and
three items received 0.60 when experts reviewed them throughout the validity
procedure. According to Lawshe (1975), a score between 0.60 and 1.00 indicates
that an item is likely to be accepted. It demonstrates that all experts accepted the
developed items. The 12 items had a positive score of 0.20, indicating that more
than half of the experts agreed with the items. According to Jeldres et al. (2023) and
Rodriguez et al. (2017), a positive CVR score of less than 0.60 is considered
acceptable if the majority of experts agree. As a result, the researcher maintained
the items on the diagnostic test instrument.

Six items (A4, A5, A6, A7, Al0, and B17) had negative CVR values, which
indicated expert evaluation and agreement. The poor score is due to the fact that the
majority of experts disagree with the items developed in response to some of the
identified challenges. Among them are the item's technical difficulties, which
include spelling errors, incorrect language changes, and sentence structure. In
addition, experts recommend that items be updated and summarised so that the
study population may easily grasp them. In practice, the selected experts provided
guidance on how to adapt the items to the focus of the study. According to
Napitupulu (2020) and Nur Farhana binti Ramli et al. (2018), items having negative
values should be discussed and modified to fit the study's purpose. As a result, the
researcher and supervisor had extra discussions concerning the items with negative
values. As a result, the items were allowed for inclusion in the diagnostic test
instrument; however, the revised items were also reviewed by the experts. To make
the items more relevant, modifications were made to the item structure as well as
to the proper use of language and term accuracy.
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Regarding reliability, the researcher is guided by the KR-20 value, obtained
through analysis and calculation using a particular formula. The researcher used
Microsoft Excel to analyse the pilot study data. Kuder and Richardson (1937)
concluded that the optimal degree of reliability is 0.50 to 1. However, the lowest
score implies poor reliability, whereas a high value indicates outstanding reliability.
The diagnostic test instrument had a reliability grade of 0.71. It shows that the
instrument is acceptable (Kuder Richardson, 1937). Acceptable reliability values
for KR-20 are 0.60 (Ronning et al., 2013) and 0.80 to 0.90 (Mueller, 1974; Raju,
1982). For this reason, the researcher assigned a reliability score of 0.70 to these
diagnostic test instruments.

Since the scale indication verifies that the instrument is acceptable and the
reliability value exceeds 0.70, this diagnostic test may be used in research (Kuder
Richardson, 1937). The validity and reliability procedure provides the best indicator
of the instrument's accuracy and consistency prior to use, as well as its ability to
measure accurately. Accurate measurement based on the construct being
studied provides both relevant information and accurate data for generalisation
purposes. As a result, each of these procedures needs a justification for how they
are used in the study and why this measurement is used. Furthermore, several
validity and reliability tests can be used; however, these tests are based on research
and the use of appropriate scales.

6. CONCLUSION

This study examines the validity and reliability of a diagnostic test designed to
assess visual, auditory, and kinaesthetic learning skills. The instrument was
specifically developed for this purpose and evaluated using Content Validity Ratio
(CVR) and Kuder—Richardson Formula 20 (KR-20) values. The item development
process involved an extensive review of relevant literature to ensure the
generalisability of the findings.

In addition, the results of this study are consistent with the findings of
Lechien et al. (2024), who employed Cronbach’s alpha to establish reliability and
achieved a coefficient of 0.75, indicating acceptable internal consistency. Similarly,
Ghafouri et al. (2023) reported comparable reliability outcomes, further supporting
the reliability results of the present study.

In the current digital era, researchers and educators—particularly within
educational institutions—are committed to equipping students with a diverse range
of skills that enable them to adapt to and thrive in modern learning environments.
This diagnostic instrument provides a valuable foundation for future research on
student competency assessment, teaching strategies, and learning challenges.
Moreover, analysing students’ skill profiles can help address existing gaps in prior
studies. As education continues to evolve within the framework of Industry
Revolution (IR) 5.0, strengthening research on student learning skills remains
essential for achieving educational excellence.
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