INTERNATIONAL JOURNAL OF ACADEMIC

s N RESEARCHNPROGRESSIVE
<, EDUCATION & DEVELOPMENT OPEN ACCESS JOURNAL

Vol 13, Issue 2, (2024) E-ISSN: 2226-6348

Reliability and Validity of The Fuzzy Delphi
Instrument of Islamic Cognitive Domains
Running Head: Reliability and Validity of Islamic
Cognitive Domains

Hafizhah Zulkifli, Ahmad Munawar Ismail
Faculty of Education, Universiti Kebangsaan Malaysia, 43600 Bangi, Selangor, Malaysia.
Email: munawar@ukm.edu.my
Corresponding Author Email: hafizhah_zulkifli@ukm.edu.my

Nurul Asiah Fasehah Muhamad
Universiti Sains Islam Malaysia, Malaysia, Malaysia
Email: nurulasiahfasehah@usim.edu.my

Nur Hanani Hussin
Ministry of Education, Malaysia
Email: nurhanani.hussin@gmail.com

Sri Andayani Mahdi Yusuf

Sekolah Tinggi Agama Islam (STAI) Nusantara, Indonesia
Email: seridayani86@gmail.com

To Link this Article: http://dx.doi.org/10.6007/IJARPED/v13-i2/21201 DOI:10.6007/1JARPED/v13-i2/21201

Published Online: 14 May 2024

Abstract

This study aims to evaluate the content validity and reliability of the fuzzy Delphi instrument
of Islamic Cognitive Domains. This study is based on the Development Design Research
methods. The content validity of the instrument was analyzed using the Content Validity
Index (CVI) by four experts. For the reliability, there were 30 respondents. The results of the
analysis show that the overall value of content validity using CVl is 0.8. The value of Cronbach
Alphais 0.97. It means that the instrument has high validity and reliability.

Keywords: Content Validity Index, Fuzzy Delphi, Islamic Cognitive Domains, Instrument,
Reliability, Validity

Introduction

Validity and Reliability of the instrument is essential in order to develop an instrument in
achieving the appropriateness and accuracy of the items in the instrument. The instrument
needs to be determined from various aspects, such as the theoretical and conceptual
approach, to consider the desired data requirements collected before the validity test and
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reliability are done (Omar et al., 2021). Not only that, the adjustment and construction of
instrument items also need to be included in all constructs to be measured to help experts
choose the best quality items (Salleh, 2018). If those aspects are met, then the research
instrument will produce good results and meet the level of validity and reliability according
to the appropriate value (Pallan, 2001)

Instrument validity refers to the ability of an instrument to measure an element that
should be measured Clark & Watson (2019), while reliability is a process to test the
consistency of the measured tool against the research instrument used (Pallant 2001; Othman
et al. 2020). In general, the validity and reliability tests of the instrument need to be done to
avoid misunderstandings about the interpretation of the item and to avoid the instrument
failing to measure the objectives and research questions of the study.

There are many studies that examine the validity and reliability of instruments in various
fields of study (Rahman et al., 2016; Sajari et al., 2023; Hashim et al., 2023; Matore 2017).
Nevertheless, most teaching evaluation questionnaires have not presented sufficient
evidence of validity Masuwai et al (2016), and the field of teacher education has been
criticized for its lack of attention to validity and reliability issues in evaluation research
(Grossman et al., 2008). Therefore, the determination of validity and reliability is to verify the
instrument that affords to measure what it actually measures Masuwai et al (2016) and has
certain qualities (Suricli & Maslakci, 2020).

Next, there is issues on the face validity, that, there are past researchers who do not
consider face validity as a valid component of content validity. This is because face validity is
considered the most minimal and basic index of content validity (Sekaran & Bougie, 2011).
Content validity itself requires in-depth statistical evaluation compared to face validity, which
only requires intuitive evaluation (Hair et al., 2013). Even face validity is seen as non-
psychometric in assessing validity because it is used as a surface-based procedure only. This
procedure should be followed by content validity through expert evaluation (Gay et al., 2012).

Next, research on validity and reliability is still less especially research on content
validity using the content validity index (CVI). Therefore, validation of Research Instruments
Expert review is necessary to ensure construct validity as well as clarity of content (Kline,
2005). Since there is no statistical test to specifically evaluate content validity, researchers
usually use a qualitative approach through expert evaluation (Kimberlin & Winterstein, 2008),
followed by a quantitative approach using the CVI content validity index.

Content validity refers to the appropriateness of the items in the instrument to measure
a construct (Nunally, 1967). A measurement tool that has valid and good content validity is a
measurement that covers and represents all or almost all aspects of a construct, and all of the
items are relevant to the construct or content that is to be measured (Kamaluddin & Nasir,
2019). Content validity can only be evaluated and determined by experts in the relevant field.
Content validity needs to be checked on the measured tool that has been translated because
it may contain items that do not fit the local context and socio-culture (Kamaluddin & Nasir,
2019).

The objective of this research is to evaluate the validity and reliability of the instruments
of Islamic Cognitive Domain.

Literature Review

Cognitive Domains

Islamic Domain Cognitive is being developed to expand Bloom's taxonomy to fit the nature of
Islamic Education. The Framework of Islamic Cognitive Domains provide a sample table of
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specifications that would help Islamic Education Teachers to evaluate the students. The
framework of the Islamic Cognitive domains have several level such as identifying,
remembering, understanding, explaining, internalizing, reflecting, habitualization, and
realizing, It is different from Bloom taxonomy which have six level of cognitive domains
namely knowledge, comprehension, applying, analyzing, synthesis, Evaluating. Taxonomy
comes from the Greek word “tassein” meaning classify, “nomos” means rule. So, taxonomy
means a hierarchy of classification over principles or rules. The concept of Bloom's taxonomy
was developed in 1956 by Benjamin S. Bloom with his best friend Krathwohl. Benjamin S.
Bloom is from the United States. Originally, Bloom introduced two domains in Bloom's
taxonomy: the cognitive domain and the affective domain. Subsequently, in 1966, Simpson
added the psychomotor domain as a complement to the previous Bloom Taxonomy. So to
conclude, there are three domains in Bloom's taxonomy: the cognitive domain, the affective
domain, and the psychomotor domain (Nayef et al., 2013; Meng, 2005)

Meanwhile, the Ansderson taxonomy revised Bloom taxonomy and replaced the six major
categories from Bloom's which is replaced by verbs and several subcategories were
reorganized. The knowledge category was renamed with the word “remembering” instead.
Comprehension became “understanding” and synthesis was renamed to “creating” to better
reflect the nature of thinking (Nayef et al., 2013).

There is also a new taxonomy introduced by Aripin et al (2020) called the holistic taxonomy
framework derived from Syed Muhammad Naquib al-Attas school of thought, which have four
hiererki namely information, thinking, deep thinking, and Pure submission to God. In addition,
there are also Solo Taxonomy that stands for structure of the observed learning outcome.
This solo taxonomy describes the level of complexity in a student's understanding of a subject
in a five keys stages. It aims to helps make the learning outcomes visible, helps students to
search for the next step in their learning and is really useful as a structure for feedback. The
five stages were prestructural, unistructural, multistructural, relational, extended abstract.

Fuzzy Delphi Method

The Fuzzy Delphi Method (FDM) is one of the measurement methods that reforms the
traditional Delphi method. It is an effective method to solve the uncertain and ambiguous
context of the study Jamil & Noh (2021), solve the problem of unpredictability Zulkifli et al
(2022), and structure the data collected (Siraj, 2023). This method will involve a group of
experts agreeing with the decision, which will translate into a quantitative process
empirically. Chang et al (2000) stressed that the objective of FDM is to process the ambiguity
of predictive items and the content of the study by an expert panel selected based on the
criteria determination.

FDM is commonly used in education studies, especially in aspects of evaluation and
determination. Asra et al (2014) used FDM in the determination of M-Learning elements,
while Noh et al (2015) used it to design a manual in learning psychology for secondary school.
For Islamic studies, FDM was used by Habibah et al (2014) to determine the ‘riadah ruhiyyah’
for teacher professionalism in Islamic education and Zulkifli et al (2022) in designing the
content of religious education learning among children with learning disabilities.

The researcher will develop a survey instrument for FDM in order to achieve agreement on
the elements of knowledge taxonomy based on Islamic education with seven levels, starting
with identifying, remembering, understanding, explaining, internalising, pondering,
habitualization, and realization. The instrument is named as Islamic Cognitive Domains for
implementation in the National Education System.
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Validity

Validity can be considered as the degree to which a test measures what is supposed to
measure. In research validity in data collection means that your findings truly represent the
phenomenon you are claiming to measure. So we can say that it is in line with the word
appropriate, correctnesd, meaningfulness and usefulness. There are many methods and
techniques can be used to test the validity and reliability of the scales used in quantitative
research. For instance, there were content validity, concurrent validity, predictive validity,
criterion related validity, construct validity and face validity. In this study, the researcher used
content validity to measure the Islamic cognitive domain.

According to Fox (1994), content validity refers to whether the content of the questions
or items of the instrument being measured is truly representative and accurate. The expert
expressions contained in the measuring instrument represent the phenomenon intended to
be measured (Bollen, 1989). It is debatable that in one test, some questions in the
guestionnaire are not relevant to the intended subject. Content validity can be a trivial issue
if the questionnaire contains the right questions to describe the construct being assessed. In
other aspects, content validity shows the meaning of the measurement coverage of a concept
(Babbie, 2007).

There are situations when the overlapping contents of an item need to be verified by
experts. Experts are those who have experience in the field of education. According to
Hambleton and Patsula (1999), the validity of external expert panels must be based on the
following criteria: (1) specializes in the language, knowledge, and culture of a subject; (2)
involving more than one panels and translators from various perspectives and referencing the
item. The panel was given the opportunity to provide insight, modify, and provide suggestions
on the items.

The satisfaction of an appropriate and valid instrument agreement is necessary to
achieve item stability. Any item identified as inappropriate will be dropped. Meanwhile,
unclear items need to be corrected, rearranged, or even dropped. Kline (2005) also suggested
that content validity should go through the process of a panel of experts. For this study, the
instrument’s content validity was measured using the value of the Content Validity Index
(CV1), which is the level of agreement among a panel of experts (Lynn, 1986). For this study,
one instrument was developed to determine the validity of the Islamic Cognitve Domain the
implementation in the national education system.

Evaluation of content validity according to expert opinion is a form of statistical analysis
based on the content validity of whether the items in the measuring instrument should be on
the scale or not, and it is calculated according to the formula by (Lawshe, 1975). According to
Lawshe (1975), each statement in the pool of items created is presented to experts to obtain
their opinions. The content validity index (CVI) of the instrument is determined by using the
value level, which involves the level of agreement between experts (Lynn, 1986).
Dichotomous values of agree and disagree were used to assess content validity (Vargas & Luis
2008, as referenced in Sangoseni et al., 2013).

The CVI is different from the content validity ratio (CVR). CVR is the analysis based on
scores from the experts. Experts score these statements as “Appropriate”, “Appropriate but
Should Be Corrected” and “Subtracted”. If half of the experts expressed their opinion on the
statement in the measuring instrument as ‘Appropriate’, then CVR = 0, if more than half of
them stated “Appropriate”, then CVR>0, and if less than half of the experts stated
“Appropriate” then CVR<O0. If the CVR is O (zero) or negative, that expression must be
subtracted from the measuring instrument (Yesilyurt & Capraz, 2018).
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Reliability

Reliability is aligned with consistency, accuracy, predictability, equivalence, and replicability.
There were three types of reliability such as test-retest, the equivalent form, and internal
consistency. The internal consistency can be divided into three for example the split half
procedure, the Kuder Richardson procedure and the Cronbach alpha procedure (Tasir & Abu,
2003.

Methodology

Research Design

The researcher conducted this study using a survey method. The validity of a questionnaire
instrument means to what extent an instrument that will be used can test what it should be
tested or to what extent the specified indicator has or can meet the item construct
(Darusalam & Hussin, 2021). An instrument is said to have high validity if the degree of its
ability to measure what it is supposed to measure is high (Konting, 1990). The instrument
validity of the content aspect is an important aspect of ensuring that the test items used are
truly valid. The validity of a measurement tool or instrument refers to the extent to which the
instrument can measure the required aspects (Konting, 2000).

Fraenkel and Wallen (1996) have divided instrument validity into three techniques:
content-related evidence of validity, criterion-related evidence of validity, and construct-
related evidence of validity. According to Palaniappan (2009), there are several types of
instrument validity that are important and can be used in pilot tests, such as face validity,
content validity, construct validity, convergent validity, discriminant validity (discriminant
validity), criterion-related validity, predictive validity, and concurrent validity.

For the Islamic Cognitive Domain Instrument, the researcher focused on content
validity. According to Pallant (2001); Chua (2005); Cresswell (2007), content validity refers to
the ability and capability of a research instrument to contain information that includes the
component or field to be studied. Content validity is the extent to which the items in the
instrument are relevant and represent the targeted construct (Sekaran & Bougie, 2016).

Sample and Data Collection

The content validity technique uses a group of experts (expert judgement or intelligent
judgement) to prove the accuracy of item content when evaluating the instrument. Cohan et
al (2005) explained that the content of the instrument must be able to demonstrate the
validity and comprehensive nature of the domain to be studied. The researcher chose to carry
out content validity for this instrument based on the recommendation of Creswell (2007),
who stated that the technique of a group of experts (expert judgement or intelligent
judgement) needs to be used to prove the accuracy of the item content when evaluating an
instrument, or the researcher can refer to a number of experts in their field to confirm the
items contained in the study instrument.

Dimopoulus and Pantis (2003) and Makki, Khalick, and Boujoude (2003) stated that at
least three field experts are required for item content verification. Mullen (2003) explained
that a group of experts are those who are trained in a specific field. Akbari and Yazdanmehr
(2014) explained three characteristics of experts:

e Working in their field or profession for more than 5 years.
e Have specific experience.
e The individual is directly involved in the relevant study.
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Therefore, content validity is important to ensure that the items used are appropriate
and representative of the area being measured (Wiersma, 2000). For that purpose, the
researcher has prepared a validation form to be submitted to the selected panels. The
selected experts are knowledgeable in the fields of Islamic education and curriculum
development. This panel of experts agreed to participate in the validation procedure.

Therefore, the expert content validity procedure begins with the researcher asking for
consent from the experts involved. After approval, the researcher gave several documents to
the experts, such as an appointment letter, a review account form, and a study synopsis via
email. Some selection criteria are determined in the selection panel as follows: Have at least
5 years of teaching experience in the field of Islamic education curriculum and Expert in the
field of Islamic education and curriculum development.

A total of four experts were met to confirm each construct and item used in this study.
The five experts, consisting of experts from Islamic education and curriculum development,
were selected to answer the questionnaire. The details of the experts are as in Table 1;

Table 1
The Panel Profiles of the Questionnaire Item Suitability
Post Organization/Institution  Field of Expertise Experience
(Years)
Panel 1; i. Islamic Education  >10 year
Lecturer in The International Islamic ii. Education
the Faculty University College (KUIS) Technology
of Education Bandar Seri Putra, 43000 iii. Education
Kajang, Selangor, Pedagogy
Malaysia iv. Teaching
Methodology
Panel 2: Associate Professor i. Islamic Education >10 years
Associate (Islamic  Education) at Pedagogy
Professor International Islamic ii. Research
College  University of Methodology
Selangor (Islamic
Education)
Panel 3: Ministry of Education Curriculum Development >10 years
Curriculum
Officer
Panel 4: Faculty of Education (FP) i. Islamic Education >10 years
Lecturer Islamic University Teaching
Selangor ii. Islamic Education
Curriculum

Meanwhile, for reliability, there were 30 respondents answered the questionnaire.

Instrument

This instrument consists of eight constructs, namely identifying, remembering,
understanding, explaining, internalising, pondering, habitualization, and realization were
given to the respondents. This research uses a Delphi Fuzzy Questionnaire with 66 items. This
instrument is built based on literature highlights, previous studies, and document analysis.
Next, the items constructed through conceptualization and operationalization according to
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the context must be verified in terms of content to ensure that the items represent the
theoretical domain of the construct as per the content validity and face validity procedures
(Rungtusanatham, 1998).

Analysing Data
To ensure that the content of the instrument has high integrity and validity, analysis such as
the Test Determination Table (JPU), Content Validity Ratio (CVR), and Content Validation
Index (CVI) is used as a guideline to prepare items according to the specified criteria. For this
instrument, the researcher chose to use content validity using experts, namely CVI analysis.
Thus, the researcher has distributed a set of instrument evaluations (Content Validity
Table), which consists of eight constructs, namely identifying, remembering, understanding,
explaining, internalising, pondering, habitualization, and realization. The sub constructs,
measurement scales, constructed item statements, scales of expert agreement, and a
comment column for each questionnaire item statement administered to the expert. A three-
point scale is used to assess the importance of each item, namely: (3) Not necessary—Scale
3; (2) Useful but not essential—Scale 2; (1) Essential (very important)—Scale 1 (Lawshe, 1975).
The questionnaire instrument has gone through a process of research,
recommendations, and comments from experts. Overall comments and suggestions from the
experts are recorded in the review statement form. Then, to determine the value of the
content validity agreement reached between experts, the Content Validation Index (Content
Validation Index, CVI) is used. CVI takes into account the average rating and degree of
suitability given by experts. There is a view that suggests 0.78 and above for three experts
and more (Polt & Beck, 2006). The average rating for each construct and its degree of fit will
be determined through the calculation of CVI by each expert. A good CVI value is > 0.80 (Davis,
1992). In summary, the number of experts and the CVI value are as shown in Table 2. Further,

the formula for the CVI count is as follows:

o _ Total score of every expert
Content Validity Ratio =

Total of score
Total of CVI

Number of expert

Average Index =

Source: Polit & Beck (2006)

Table 2
Number of Experts and the Implications of Acceptance of CVI Score Deductions
Number of Panel CVI Acceptance Value  Suggested
Resources
Two panels At least 0.80 Davis (1992)
Two until five panels Should be 1 Polit & Beck
(2006),
Polit et al., (2007)
At least six panels At least 0.83 Polit & Beck
(2006),
Polit et al., (2007)
Six to eight panels At least 0.83 Lynn (1986)
At least nine panels At least 0.78 Lynn (1986)

949



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND DEVELOPMENT

Vol. 13, No. 2, 2024, E-ISSN: 2226-6348 © 2024

Reliability

For the reliability of Islamic Cognitive Domain Instrument, The data obtained in this study has
been analyzed using the Statistical Package for Social Science (SPSS) version 22.0. Reliability
is often utilized interchangeably with stability and internal consistency (Creswell, 2010;
Pallant, 2001; Sekaran, 1992). When assessing the internal consistency of a construct,
Cronbach's Alpha value is frequently employed (Cronbach, 1946; Norusis, 1977). It is common
practice to use a Cronbach's Alpha value greater than 0.60 as an indicator of an instrument's
reliability (Konting, 1990; Pallant, 2001). The researcher utilized Cronbach's Alpha values to
examine the questionnaire's reliability in light of the above explanation. Table 3 shows the
Interpretation of Alpha Coefficient.

Table 3

Interpretation of Alpha Coefficient
Alpha Coefficient Interpretation
>0.90 Very highly reliable
0.80-0.90 Highly reliable
0.70-0.79 Reliable
1.60-0.69 Marginally/minimally reliable
>0.60 Unacceptably low reliable

Source: Cohen et al (2018)

Findings

Table 4 shows that the content validity index (CVI) for Islamic Cognitive Domains based on the
four experts' scores was 0.80. it shows that the cognitive domains instrument has high validity
and can be used in the research.

Table 4
CVI Score
Construct Expert 1 Expert 2 Expert 3 Expert 4 Average of
CvI
Islamic 68/80 63/80 62/80 66/80 3.23/4
Domain
Cognitive
0.85 0.78 0.77 0.83 0.80

After the CVI steps, the researcher managed to revise the instrument based on the
expert comments. Finally, there were 14 items were deleted from the total of 80 items. There
were 66 items remaining as shown in table 5.
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Table 5
Item deleted and remains of Islamic cognitive domain instrument
No Construct No of original No of Dropped No of item after
item items CVI
1. Identifying 10 1 9
2.  Remembering, 10 3 7
3. Understanding 10 2 8
4. Explaining 10 3 7
5. Internalizing 10 1 9
6. Pondering 10 2 8
7. Habitualization 10 1 9
8. Realization 10 1 9
Total 66 items

Table 6 shows the reliability of Islamic Cognitive Domain has good internal consistency
with a Cronbach alpha coefficient reported for 66 items were 0.9.

Table 6
Reliability
Croanbach Alpha N of Items
.97 66
Discussion

From the findings, we see that the content validity ratio has a high value that validates the
Islamic cognitive domain instrument. Therefore the instrument can be used for the actual
research. These findings is in line with Junli et al (2023); Iram et al (2023); Sulung et al (2023);
Pandian et al (2023); Sajari (2023) that have cvi above .70. All the research is to validate the
instrument. However there are also validation that used CVI to validate modules such as
research from Tarmizi and Janan (2022); Sidek et al (2022), and Aulia and Hardeli (2022) which
have high score is above .70. Next, the reliability of the Islamic cognitive Domain also have
high score is aligned with the research from (Hashim et al., 2023; AlFarisa et al., 2023). The
reason of this research is above .70 of CVI score and the reliability is high score is because of
the development of the instrument has followed the procedure of the development
instrument based on the appropriate model.

Conclusion

Validity and reliability is a prerequisites in the research. It is the researcher's obligation to
increase the validity and reliability to make sure the instrument can be used properly. The
researcher needs to be careful of the factors that influence the validity and reliability for
instance the instructions are not clear, the sentences are difficult to understand, ambiguity,
not enough time, the questions are difficult levels, poorly constructed items, the number of
items is not enough, and the order of items is not correct.

The significant of this study was to determine the quality and accuracy of the data instrument
and to make sure the instrument could be used by another researcher to test it either in
different location or in same conditions. For instance, if another researcher would like to test
the instrument to form and onwards, they do not hesitate to used the instruments as the
instrument that had high reliability.
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Next, the significant of this study is to make sure that the instrument measures what intends
to be measured. For instance, the content of the instrument is for taxonomy in Islam. So, this
instrument is valid for the subject of Islamic education only and for secondary school because
it was developed according to the Curriculum and Assessment Standard Document. The
validity of the instrument is trying to tell the truth of research findings.

Furthermore, the contributions of this study can be divided into two categories such as
theoretical contributions and empirical contextual contributions. For the theoretical
contributions, this research gives a new idea for expanding Bloom’s taxonomy. This must be
further researched as reliability and validity confirm the uses of Islamic cognitive taxonomy.
Next, for the empirical contextual contributions, it is hoped that this instrument with high
reliability and validity helps to enhance the trustworthiness and generalisability of research
findings and minimize the errors in the instrument. Eventually, the instrument can be used
readily, and further research can be conducted in various ways such as examining the
significant difference between males and females, location and other demographic factors,
or other analyses involving statistical techniques.

Recommendations

Future research can use the content validity ratio (CVR) analysis or else. Next upcoming
research can use reliability from the Rasch model and EFA which the former can detect item
and person reliability.

Limitations
This research limits the validity of instruments that used the content validity index only. The
reliability in this research used Cronbach alpha coefficients on the instrument.
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