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Abstract

The present study developed and evaluated the content validity of a survey
questionnaire titled, “Instrument to Assess Teachers’ Practice of Differentiated
Instruction (IATPDI).” The items of IATPDI questionnaire were adapted from the pre-
existing survey questionnaires and existing literature on differentiated instruction.
To quantify the content validity of IATPDI questionnaire, a pre-developed survey
questionnaire with 40 items was emailed to two established content experts to: (1)
rate each item in terms of its clarity and relevancy to the measured domain; (2)
evaluate which item should be deleted or revised; and (3) get recommendation
about whether additional items are needed to adequately tap the domain of interest.
The Delphi method was used to collect the data. Subsequently, two rounds of Delphi
process culminated in a revised and refined IATPDI questionnaire with 40 simplified
items divided into four sections. The content validity of IATPDI questionnaire was
qguantified by calculating the content validity index (I-CVI and S-CVI) and modified
kappa statistics, which indicated the high content validity of the 40 items. Taken
together, the results show that the IATPDI questionnaire is a content valid
instrument.

Keywords: differentiated instruction, content validity, content validity index
Introduction

The traditional one-size-fits-all teaching approach no longer meets the needs of today’s
diverse learners (Burkett, 2013). Indeed, students in today’s general education
classroom are diverse and take on many forms (Costley, 2012) such as students with
different readiness levels, interests, or learning profiles (Tomlinson, 1999, 2001).
Succinctly, readiness “refers to the student’s prior knowledge, understanding, and skill
related to a particular sequence of learning” (Corley, 2005, p. 13) which vary from lesson
to lesson or activity to activity. Interest refers to “a child’s affinity, curiosity, or passion
for a particular topic or skill” (Tomlinson, 1999, p. 11). Learning profile refers to the
student’s preferred mode of learning (Thiessen, 2012) which is influenced by learning
style, grouping preference, and environmental preference (Hall, 2009). Therefore,
failing to cater to the diverse needs of learners could certainly hinder and impede their
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learning. For instance, previous research suggested that students get frustrated when
instruction and learning activities are higher than their readiness level and bored,
disappointed, and lose interest when instruction and learning activities are below their
readiness level (Dreeszen, 2009; Tomlinson et al., 2003; Valiande & Koutselini, 2009).
Consequently, in either situation, students are not able to learn effectively, and unless
help is provided, they lose motivation to learn (Dreeszen, 2009). So, it is evident that
teachers have to differentiate their instruction in order to meet students’ diverse learning
needs.

Worldwide, differentiated instruction has proven to be a successful method of
teaching diverse students, ever since an influential concept of it was developed by
Tomlinson in 1999. Differentiated instruction is a way of teaching and learning (Fisher,
2015; Roberts & Inman, 2013) in which teachers provide multiple avenues to what
students learn (content), how they learn it (process), and how they portray what they
have learned (product) embracing students as individuals with different readiness level,
interests, and learning profiles (Tomlinson, 2001). Different avenues to learning are
provided by planning instruction strategically (Corley, 2005), and employing a myriad of
research-based didactic and pragmatic strategies and activities that have proven to be
successful in addressing diverse students’ needs. Further, its principles are rooted in
many renowned educational theories on how diverse students learn best (Alberta
Education, 2010; Corley, 2005; Hall, 2002; Hobson, 2008; Koeze, 2007; Sherman,
2008) such as Lev Vygotsky’s sociocultural theory with key emphasis on Zone of
Proximal Development (ZPD), Piaget’s constructivist theory, Howard Gardner’s theory
of multiple intelligences, brain-based learning theory, universal design for learning, and
Bloom’s taxonomy. Together, these theories undergird effective planning and execution
of differentiated instruction (Burkett, 2013; Subban, 2006), which would culminate in
scaffolding students’ learning.

Interestingly, several studies have reported that effective implementation of
differentiated instruction in the mixed ability classrooms increases students’
engagement in learning (Beecher & Sweeny, 2008; Hall, 2009; Koehler, 2010;
Santangelo & Tomlinson, 2009; Tieso, 2001; Tomlinson & McTighe, 2006; White,
2015), promotes motivation to learn (Fenner & Sydor, 2010; Martin & Pickett, 2013;
Massaad & Chaker, 2020; Santangelo & Tomlinson, 2009), exerts a positive attitude
towards learning (Beecher & Sweeny, 2008; Chamberlin & Powers, 2010; Karadag
&Yasar, 2010), and even minimize behavioural problems or referrals (Cusumano &
Mueller, 2007; Greene, 2011; Lewis & Batts, 2005; Waterhouse, 1990, as cited in
Visser, 1998) regardless of their differences in learning characteristics.

Subsequently, association between differentiated instruction and students’
academic achievement were examined in science (Abigail & Ebele, 2013; Ferrier, 2007;
Graham, 2009; Pablico et al., 2017; Sondergeld & Schultz, 2008; White, 2015), reading
comprehension and language (Aliakbari & Haghigh, 2014; Beecher & Sweeny, 2008;
Boges, 2015; Cusumano & Muelier, 20007; Fisher et al., 2002; Servilio, 2009), and
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Mathematics (Amadio, 2014; Beecher & Sweeny, 2008; Butler & Lowe, 2010; Cannon,
2017; Ogunkunle & Henrietta, 2014; Magayona & Tan, 2016; Tieso, 2001, 2002, 2005).
These studies found that students exposed to differentiated instruction performed
significantly higher than those taught with a time-honored one-size-fits-all traditional
method.

However, teachers rarely or occasionally differentiate instruction in their
classrooms (Moon et al., 2002; Smith & Humpert, 2012) despite the huge benefits
conferred by differentiated instruction in enhancing learning. To this end, Lavania and
Nor(2020) found that the most common challenge teachers face in its implementation
is a lack of knowledge of differentiated instruction. The authors reviewed nineteen
studies published from 2014 to 2019 on the challenges teachers face in implementing
differentiated instruction. Hence, it is imperative to provide extensive professional
development or training to teachers to help them gain, expand and refine their
knowledge of differentiated instruction. This process will enable them to respond
appropriately to the individual needs of the students based on their readiness, interests,
and learning profiles. To develop effective professional development or training, it is first
necessary to assess: (1) teachers’ current level of practice of differentiated instruction;
(2) teachers’ familiarity with instructional and management strategies used to
differentiate instruction; (3) factors that help or hinder the implementation of
differentiated instruction; and (4) resources and professional development teachers’
need to enhance their knowledge and understanding about differentiated instruction.
Although there are few survey questionnaires to decipher the aforementioned issues
(Adlam, 2007; Crowder, 2011; James, 2009; Logan, 2011; McLean, 2010; Siam & Al-
Natour, 2016; Whipple, 2012), to our knowledge, none of these studies have examined
and reported on its content validity.

According to Rubio et al. (2003), content validity should be the first psychometric
test that should be conducted whenever a new research instrument is developed.
Similarly, Sireci (1998) acknowledged the importance of evaluating the content validity
of a survey questionnaire and asserted that it is imperative in portraying the evidence
of other forms of validity, particularly, construct validity. Validation of content validity
checks whether items of data collection instrument are relevant to and representative
of the targeted construct of interest (Davis, 1992; Nunnally & Bernsterin, 1994).
Furthermore, Rubio et al. (2003) categorized content validity as face validity or logical
validity. According to them, face validity involves evaluating whether or not each item
measures what it is supposed to measure, “on its face” and logical validity involves a
more rigorous process, such as using a panel of experts to evaluate if each item
measures the targeted construct it is designed to measure.

To date, quantification of content validity of the aforementioned existing survey
questionnaires has never been performed through content validity index (CVI) and
modified Kappa statistics, which are two quantitative approaches to quantify content
validity of research instrument. Therefore, to address this limitation, the present study
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developed an assessment tool titled “Instrument to Assess Teachers’ Practice of
Differentiated Instruction (IATPDI) and evaluated its content validity. To collect data for
quantification of content validity a modified Delphi method was employed.

Methodology

To estimate the content validity of the IATPDI, this study followed a two-stage process
(Development and Judgment/Quantification Stage) advocated by Lynn (1986). The first
stage, or “Development Stage,” involved the development of the research instrument.
The second stage, or Judgment/Quantification Stage,” involved the content validation
of the IATPDI questionnaire. The content validation process was carried out using the
modified Delphi method, originally conceived by Dalkey and Helmer in the early 1950s
at the Rand Corporation (Goodman, 1987). Briefly, the Delphi method is a consensus-
building methodology based on the idea that the collective opinion of identified experts
on a specific topic can yield better results than the limited view of an individual (Nworie,
2011). It is used whenever policies, plans or ideas have to be based on informed
opinions and judgment of experts and practitioners (Yousuf, 2007). Moreover, it confers
an advantage when factors like time and cost make it unlikely or impossible to convene
experts in one physical location (Yousuf, 2007) because Delphi’s strength lies in its
ability to be administered without face-to-face confrontation among the experts (Grant
& Kinney, 1992; Hsu & Stanford, 2017). Since the Delphi method is based on written
information and does not require the physical presence of the experts, the method
facilitates international, email- or internet-based execution of studies. Likewise, its
efficacy for establishing the content validity of the survey questionnaire in research was
already demonstrated by earlier studies (Grant & Kinney, 1992; Parratt et al., 2015;
Perroca, 2011; Van der Schaaf & Stokking, 2011), which makes it one of the effective
tools in content validating research instrument.

In this study, we modified the traditional Delphi method by sending a pre-
developed survey questionnaire to the established content experts through email to rate
or evaluate each item in terms of its clarity and relevancy to the measured domains. In
the traditional Delphi method, the first round is used to generate a list of ideas, or issues
toward which consensus is desired and begins with an open-ended questionnaire. The
questionnaire rounds are stopped when an acceptable level of consensus is reached
and it depends on the level of consensus desired by the researcher (Grant & Kinney,
1997). In the present study, due to time constraints of the experts, only two rounds of
the Delphi method were performed to complete the content validation process of the
IATPDI questionnaire as opposed to three or more rounds in the traditional Delphi
method to reach the consensus among the experts (Grant & Kinney, 1997; Green, 2014;
Hasson, Keeney, & McKenna, 2000; Worthen & Sanders, 1987, as cited in Yousuf,
2007).
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Development Stage: Development of IATPDI Questionnaire

All the items of the IATPDI questionnaire were adapted from a variety of sources:
preexisting survey questionnaires used in earlier studies (Adlam, 2007; Crowder, 2011,
James, 2009; Logan, 2011; McLean, 2010; Siam & Al-Natour, 2016; Whipple, 2012),
conceptual or theoretical model (e.g., Lev Vygotsky’s socio-cultural theory with key
emphasis on Zone of Proximal Development (ZPD), Piaget's constructivist theory,
Howard Gardner’s theory of multiple intelligences, brain-based learning theory,
universal design for learning, and Bloom’s taxonomy of thinking and learning), and
existing literature on differentiated instruction (Corley, 2005; Fisher, 2015; Hall, 2002,
2009; Roberts & Inman, 2013; Tomlinson, 1999, 2001; Tomlinson et al., 2003).
Databases including Google Scholar, ERIC, PubMed, Scopus, Web of Science,
ScienceDirect, Directory of Open Access Journals (DOAJ), JSTOR, SpringerLink,
Alberta Journal of Educational Research, and ResearchGate were searched for existing
literature on “differentiated instruction,” and “survey questionnaire on differentiated
instruction”. Additionally, articles and books published by Association for Supervision
and Curriculum Development (ASCD), “a key player in advocating a shift to
differentiation” (Subban, 2006, p. 935) were also searched. ASCD promotes strategies
and tools to help teachers around the world to differentiate instruction in response to
diverse learner needs.

Our pre-developed IATPDI questionnaire consists of four sections: A, B, C, and
D with a total of 40 items (available at https://shorturl.at/hsCFJ). Section A consists of
7 questions concerning demographic information about the teachers, including gender,
level of education, and years of teaching experience, subject areas and grades taught.
Data from this part of the questionnaire can be used to investigate whether there is a
relationship between demographic characteristics of teachers with the level of
implementation of differentiated instruction.

Section B, Implementation of Differentiated Instruction, consists of 35 items
categorized into 4 domains of differentiated instruction namely assessment, content,
process, and product. Items were designed to be rated on a 4-point Likert scale: (1)
Never do this, (2) Seldom (infrequently/rarely), (3) Sometimes (on certain occasions/in
certain circumstances) (4) Often (frequently/many times). Data from this part of the
guestionnaire can be used to assess teachers’ level of differentiation of content,
process, and product to meet diverse students leaning needs.

Section C and D of the instrument were adapted from Adlam (2007). The
permission to adapt and use her survey questionnaire was obtained. Under Section C,
item 36 can be used to ask about whether teachers are familiar with various
differentiated instructional and management strategies with a two-point dichotomous
choices (Yes/No). Likewise, item 37 can be used to ask about their frequency of use
of these strategies in their classrooms with a four-point response options of Never
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(coded as 0), Once a week (coded as 1), Twice a week (coded as 2), and Thrice or
more times a week (coded as 3).

Under section D, item 38, 39 and 40 can be used to ask about factors that help
or hinder the implementation of differentiated instruction in the classrooms. The
participants can be asked to choose an appropriate response from the menu of options
and then check all that apply to them. Finally, item number 40 can be used to ask about
the resources that teachers would be willing to use in enhancing their knowledge and
understanding about differentiated instruction and choose an appropriate response
from the menu of options and then check all that apply to them.

Judgment/Quantification Stage: Evaluating the Content Validity of IATPDI
Questionnaire

The content validity of the IATPDI questionnaire was assessed by following the process
described by several researchers (Lynn, 1986; Polit & Beck, 2006; Polit et al., 2007;
Rubio et al., 2003) through two rounds of the modified Delphi method.

Participants for Delphi Method

We recruited two established content experts having research interests in the field of
differentiated instruction. ‘Established experts’ is defined as a person who exhibits
experience in differentiated instruction and/or differentiated instruction research as
evidenced by the number of publications of relevant books or papers in that field. We
invited six experts through email following the recommendation of Lynn (1986). In the
email, we described the purpose and importance of the study and explained the time
required to complete the Delphi rounds. The experts were given one week to respond
to our request to participate in the study. Of the six invited experts, only two consented
to participate in the study (Table 1).

Table 1: Details of the Content Experts Selected for Assessing Content Validity

Designation of Experts Organization Qualification
Dr Carol Le Lant Flinders University PhD
Dr. Rebecca Saunders Murdoch University PhD

Administration of Delphi Method

Two rounds of Delphi method were executed to complete the content validation of
IATPDI. The first round involved e-mailing consent letter, information cover letter,
content evaluation form and pre-developed IATPDI questionnaire to two content
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experts. The information cover letter explained the purpose of the study, the reasons
for selecting the content expert, a brief description of IATPDI questionnaire and an
explanation of the content evaluation procedure. This round focused on finding out
which item should be deleted or revised, or get advice about whether additional items
are needed to adequately tap the domain of interest, or to find out if aspects of the
construct are represented by the items in correct proportions (Polit et al., 2007). Then,
each expert was asked to rate individual item of the pre-developed IATPDI
questionnaire in terms of its clarity and relevancy to the construct being measured using
a 4-point ordinal scale adapted from Davis (1992) as shown in Table 2. Specifically, if
the items are rated 1, 2, and 3, experts were asked to state which item should be deleted
or revised, or recommend additional items that can adequately tap the domain of
interest (Polit et al., 2007) in the space provided below each domain in the content
evaluation form. A week’s time was given to complete and return the evaluation form
through email.

Table 2: Criteria for Measuring Face and Content Validity

Relevancy Clarity

1=the item is not relevant to the measured domain 1= Not clear

2= the item is somewhat relevant to the measured 2= Items need some revision
domain

3=the item is quite relevant to the measured domain 3= Clear but need minor revision
4= the item is very relevant to the measured domain 4= Very clear

Subsequently, item rated 1, 2, and 3 on clarity index, due to usage of obscure
vocabulary, ambiguous sentence, and jargons, were modified according to their
feedback. Thereafter, based on their ratings on relevancy of each item to the measured
domains, content validity index for each item and for whole scale was calculated as
discussed under judgment/quantification stage. Using the calculated CVI, modified
kappa statistic was also calculated. I-CVI values and kappa coefficients were used to
decide on item revisions or deletions in the IATPDI questionnaire. Items not meeting
acceptable level of I-CVI and kappa coefficient were modified according to the
feedbacks of the experts. Finally, the revised IATPDI questionnaire along with
calculated CVI (I-CVI and S-CVI) and modified kappa coefficients were returned to the
two experts for their final judgment; due to the experts’ time constraints, only two rounds
of Delphi method were executed.

Content Validity Index (CVI): Quantification of Content Validity

The content validity of the instrument was quantified by calculating content validity index
(CVI) for all individual items (I-CVI) (Lynn, 1986) and the overall scale (S-CVI)
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(Polit & Beck, 2006). CVI is an index that expresses the degree of agreement (Polit &
Beck, 2006). I-CVI quantifies the extent of agreement among experts on each item
(Ozer et al., 2013) and measures the content validity of individual item while S-CVI
calculates the content validity of the overall scale (Polit & Beck, 2006; Rodrigues, 2017,
Shrotryia & Dhanda, 2019). To calculate I-CVI, the proportion of experts who rated
either 3 or 4 was divided by the total number of experts (Polit & Beck, 2006; Polit et al.,
2007; Rubio et al., 2003) as shown in Table 3. Subsequently, items with an I-CVI lower
than 0.80 were revised and those with very low values were eliminated. Specifically, in
case of two experts, an I-CVI of 0.80 is required to establish the content validity of
research instrument (Davis, 1992).

Thereafter, two different indices of S-CVI: (1) S-CVI/Universal Agreement (S-
CVI/UA) and (2) S-CVI/Average (S-CVI/Ave) were calculated to ensure the content
validity of the overall scale. To calculate S-CVI/UA, all S-CVI equal to 1.00 was added
and divided by the total number of items. Similarly, to calculate, S-CVI/ Ave, the sum of
all I-CVI was divided by the total number of items (Polit & Beck, 2006; Polit et. al., 2007).

Modified Kappa Statistic: To Remove Random Chance Agreement

One criticism of CVI, or proportion agreement, is that the I-CVI values may be inflated
(values higher than it should be or than is reasonable) because of possibility of chance
agreement (Banerjee et al., 1999; Polit & Beck, 2006; Wynd et al., 2003). To overcome
this criticism, modified Kappa statistics (K*) was calculated since it adjusts each I-CVI
values for chance agreement (Polit et al., 2007). It was calculated as

K* = (I-CVI - Po)/(1-Po),

Where P=[NJA(N-A)]x 05 N

is the probability of chance agreement; where N = number of experts in the panel; A =
number of experts in the panel who agree that the item is relevant; and
NI=Nx(N-1)x..x3x2x1(Fleiss et al., 2003; Larsson et al., 2015: Polit et al., 2007,
Shrotryia & Dhanda, 2019).

Since the value of kappa can range between 0 and 1, the standards described
in Fleiss (1981) and Cicchetti and Sparrow (1981) were applied to interpret whether the
obtained K" is fair (.40-.59), good (.60-.74), or excellent (>.74). Items with kappa value
lower than .74 were revised.
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Findings

Table 3 shows the relevance ratings on 40 items by two Delphi experts, calculated I-
CVI indices, and probability of chance agreement, kappa coefficients and their
interpretations.

Table 3: Rating on 40-ltems of Seven Domains by 2 Experts: Items Rated 3 or 4 on 4-
Point Relevance Scale

Item Expert | Expert 2 | Experts | I-CVI NI N Kappa
1 (B) in Indic | Fc= [m} x 0.bcoefficient | Interpreta
No. (A) Agreem | es s tion of K*
ent K= I-CVI - P_
(A+B) 1-P,

1. v v 2 1 0.25 1 Excellent
2. - - 0 0 0.25 -0.33 Negative
3. v v 2 1 0.25 1 Excellent
4, 2 1 0.25 1 Excellent
5. |V v 2 1 0.25 1 Excellent
6. v v 2 1 0.25 1 Excellent
7. v v 2 1 0.25 1 Excellent
8. v v 2 1 0.25 1 Excellent
9. v v 2 1 0.25 1 Excellent
10. 2 1 0.25 1 Excellent
1. |V v 2 1 0.25 1 Excellent
12. v v 2 1 0.25 1 Excellent
13. v v 2 1 0.25 1 Excellent
14. v v 2 1 0.25 1 Excellent
15. y y 2 1 0.25 1 Excellent
16. 2 1 0.25 1 Excellent
17. |V v 2 1 0.25 1 Excellent
18. 4 4 2 1 0.25 1 Excellent
19. vi vi 2 1 0.25 1 Excellent
20. v v 2 1 0.25 1 Excellent
21. y y 2 1 0.25 1 Excellent
22. 2 1 0.25 1 Excellent
23. |V v 2 1 0.25 1 Excellent
24, v v 2 1 0.25 1 Excellent
25. v v 2 1 0.25 1 Excellent
26. v v 2 1 0.25 1 Excellent
27. v v 2 1 0.25 1 Excellent
28. 2 1 0.25 1 Excellent
29. |V v 2 1 0.25 1 Excellent
30. v v 2 1 0.25 1 Excellent
31. v v 2 1 0.25 1 Excellent
32. v v 2 1 0.25 1 Excellent
33. Y Y 2 1 0.25 1 Excellent
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34. v v 2 1 0.25 1 Excellent
35. v v 2 1 0.25 1 Excellent
36. v v 2 1 0.25 1 Excellent
37. v v 2 1 0.25 1 Excellent
38. y v 2 1 0.25 1 Excellent
39. v N 2 1 0.25 1 Excellent
40. v v 2 1 0.25 1 Excellent

Average I-CVI = 0.98
S-CVI/UA =0.98
S-CVI/Ave = 0.98

N = number of experts, A = number of experts in the panel who agree that the item
is relevant, and NI=Nx (N-1)x ... x3x2x1

Content Validity Index for Individual Iltems

Table 3 shows the content validity index for forty items. Thirty-nine items (97.5%) were
rated as 3 (the item is quite relevant to the measured domain) and 4 (the item is highly
relevant to the measured domain) on the relevancy index by both the experts. The
obtained I-CVI value for these items was equal to 1. On the other hand, one item, that
is, item number 2 under the Assessment domain was rated as 2 (the item is somewhat
relevant to the measured domain) on the relevancy index by one of the experts.
Therefore, the obtained I-CVI value for this item was equal to 0.00.

Content Validity Index of the Overall Scale

As seen in Table 3, the content validity indices of the overall scale (both S-CVI/ UA and
S-CVI/Ave) are equal to 0.98, which indicates moderate content validity of the IATPDI
guestionnaire.

Kappa Statistic

Table 3 shows the value of kappa coefficients (column 7) for individual items. The

obtained kappa coefficients of thirty-nine items (97.5%) were 1, while kappa coefficient
of one item, that is, item number 2 was - 0.33.
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Discussion

This study developed and established the content validity of IATPDI questionnaire,
designed to (1) assess teachers’ level of implementation of differentiated instruction;
(2) examine teachers’ familiarity with instructional and management strategies used to
differentiate instruction as well as how often they use these strategies in their
classrooms; (3) identify the factors that facilitate or hinder the implementation of
differentiated instruction in their classrooms, and (4) collect information on resources
and professional development that teachers™ would be willing to use and attend to
enhance their knowledge and skills about differentiated instruction.

We followed a two-stage process (Development and Judgment/Quantification
Stage) advocated by Lynn (1986). The first stage, or “Development Stage,” involved the
development of IATPDI questionnaire. All the initial 40 items for this instrument were
adopted form the pre-existing survey questionnaires and literatures on differentiated
instruction. The second stage, or Judgment/Quantification Stage,” involved the
assessment of content validity of IATPDI questionnaire. Content validity was evaluated
to provide evidence about whether or not each item of IATPDI questionnaire measures
the targeted construct it is designed to measure (Davis, 1992; Nunnally & Bernsterin,
1994; Rubio et al., 2003). According to Rubio et al. (2003), the assessment of content
validity is the first psychometric test that should be completed whenever a data
collection instrument is developed to collect, measure, and analyze data related to the
construct of interest.

For a judgment/quantification stage, we used Delphi method. Two rounds of
Delphi method were executed. In the first round, a pre-developed survey questionnaire
was sent to two established content experts to rate and evaluate each item in terms of
its clarity and relevancy to the measured constructs. To quantify their rating, two experts
were asked to use 4-point ordinal scale adapted from Davis (1992) as shown in Table
2. Thereafter, content validity of IATPDI questionnaire was quantified by calculating CVI
(I-CVI and S-CVI) based on the rating of two experts as detailed in Table 3.

As seen in the Table 3, the I-CVI values of thirty-nine-items (97.5%) were 1.
According to Lynn (1986), when there are five or fewer experts, items I-CVI must be
1.00. Therefore, the obtained I-CVI value of 1.00 for each item in the present study is
well supported as there were only two content experts to validate the instrument. Davis
(1992) further supports the notion that for new instruments, investigators should seek
80% or better consensus among experts.In contrast, I-CVI value of only one item, that
is, item number 2 under Assessment domain was 0.00 as both experts rated 2 on
relevancy and clarity index on 4-point ordinal scale. They rated item number 2 as “the
item is somewhat relevant to the measured domain” on relevancy and “item needs some
revision” on clarity. Subsequently, changes were made to improve its clarity and
relevancy to the measured construct. For example, the item “To assess student’s
readiness level, | administer pre-tests, question students about their background
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knowledge, or use KWL charts (charts that ask students to identify what they already
know, what they want to know, and what they have learned about a topic)” was modified
as “To assess each student’s readiness level, | pre-test them, question them about their
background knowledge, use KWL charts (charts that ask students to identify what they
already know, what they want to know, and what they have learned about a topic),
concept inventories (multiple choice or short answer tests), concept map activities, etc.”

Further, both the S-CVI/UA and S-CVI/Ave were 0.98 (98%) which indicated
high content validity of the overall scale. Scale developers often use a criterion of 0.80
as the lower limit of acceptability for an S-CVI (Polit et al., 2007).

Since CVI utilizes proportion agreement, it has been criticized by many
researchers (Polit et al., 2007; Wynd et al., 2003). For instance, Polit et al. (2007)
asserted that because of its failure to adjust for chance agreement there is risk of getting
inflated values (values higher than it should be or than is reasonable). Therefore,
modified Kappa statistic was computed using the calculated I-CVI values (detailed in
Table 3) for each item to address the issues of chance agreement (Polit et al., 2007).
In addition, Wynd et al. (2003) argued that, though both proportion agreement (CVI)
and Kappa coefficient of the agreement provide quantifiable methods for evaluating the
judgement of content experts, Kappa offers additional information beyond proportion
agreement because it removes random chance agreement. As expected, item receiving
lower kappa coefficients were consistent with items having lower I-CVI ratings (Wynd
et al., 2003). Parallel to I-CVI values, kappa coefficients for thirty-nine items (97.5%)
were 1, except for item number 2 which was -0.33. Considering the standards described
in Fleiss (1981) and Cicchetti and Sparrow (1981), a value of Kappa equal to 1 implies
perfect agreement between two experts, indicating an excellent content validity of
IATPDI of the present study. According to Wynd et al. (2003), a value of kappa
coefficient equal to negative implies disagreement between two experts. Instead of
deleting item number 2, we modified to improve its clarity and relevancy to the
measured construct based on two experts’ suggestions as discussed above.

Overall, two Delphi rounds were executed and in these two rounds, minor
changes to the items of IATPDI questionnaire was done based on the comments and
suggestions received from the two Delphi experts except for item number 2. Two rounds
of Delphi process resulted in a refined IATPDI questionnaire with 40 simplified and
refined items divided into 4 sections (available at https://shorturl.at/hsCFJ). All the 40
items of the pre-developed IATPDI questionnaire were retained. The quantification of
content validity through CVI (I-CVI and S-CVI) and Kappa statistics based on the rating
of two experts as detailed in Table 3 indicated high content validity of each item. These
results suggest that IATPDI questionnaire is a content valid instrument.
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Conclusion

In summary, following a two-stage process (Development and Judgment/ Quantification
Stage) advocated by Lynn (1986), this paper developed a survey questionnaire titled
“Instrument to Assess Teachers’ Practice of Differentiated Instruction” (IATPDI), and
assessed its content validity. We established the IATPDI questionnaire’s content validity
using a modified Delphi method. The calculated content validity index (I-CVI and S-CVI)
and coefficients of modified Kappa statistics based on the rating of two experts
evidenced high content validity of each item, and therefore, can be a useful tool for
conducting further research.

Nevertheless, this study could recruit only two experts for Delphi method to
complete content validation process of IATPDI questionnaire. The quantification of
content validity through content validity index (I-CVI and S-CVI) and modified Kappa
statistic were according to the ratings of two experts. This may have resulted in a high
content validity index (I-CVI and S-CVI) and kappa coefficients. Therefore, future
studies with more number of experts, preferably more than two, are recommended to
address the issue. Another possible limitation of this study is the lack of evaluation of
its reliability (test-retest and internal consistency reliability) and other validity (construct
and criterion-related validity).
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