
I.J. Modern Education and Computer Science, 2024, 1, 84-96
Published Online on February 8, 2024 by MECS Press (http://www.mecs-press.org/)
DOI: 10.5815/ijmecs.2024.01.07

This work is open access and licensed under the Creative Commons CC BY 4.0 License. Volume 16 (2024), Issue 1

Design and Validity of an Instrument to Measure
Digital Literacy among Pre-service Teachers
involved in Inclusive Education
WuMiaomiao
Department of Curriculum and Instructional Technology, Faculty of Education, University of Malaya, Kuala Lumpur,
50603, Malaysia
E-mail: s2026817@siswa.um.edu.my
ORCID iD: https://orcid.org/0009-0006-7091-1872

Dorothy De Witt
Department of Curriculum and Instructional Technology, Faculty of Education, University of Malaya, Kuala Lumpur,
50603, Malaysia
ORCID iD: https://orcid.org/0000-0003-3123-7150

Nor Nazrina Mohamad Nazry*
Department of Curriculum and Instructional Technology, Faculty of Education, University of Malaya, Kuala Lumpur,
50603, Malaysia
E-mail: nazrina@um.edu.my
ORCID iD: https://orcid.org/0000-0002-5900-2700
*Corresponding Author

Norlidah Alias
Department of Curriculum and Instructional Technology, Faculty of Education, University of Malaya, Kuala Lumpur,
50603, Malaysia
E-mail: drnorlidah@um.edu.my
ORCID iD: https://orcid.org/0000-0002-8299-2669

Lee Leh Hong
Planning, Research and Innovation Department, Institute of Teacher Education Ilmu Khas Campus, Kuala Lumpur,
50603, Malaysia
E-mail: sharonlee@ipgkik.edu.my
ORCID iD: https://orcid.org/0000-0001-8206- 6406

Alijah Ujang
Society of Community Rehabilitation Center, Selangor, 53100, Malaysia
E-mail: ujangalijah@gmail.com
ORCID iD: https://orcid.org/0009-0003-3507- 4173

Received: 06 July, 2023; Revised: 19 August, 2023; Accepted: 16 October, 2023; Published: 08 February, 2024

Abstract: Assessing pre-service teachers’ digital literacy is challenging, particularly in inclusive education. Reliable
and valid testing instruments are required to measure the digital literacy pre-service teachers possess in inclusive
education. The entire research process comprises three phases. The first stage was to develop the assessment instrument,
the second stage was to validate its content validity, and a pilot study was then conducted to test the reliability and
construct validity of the instrument. The results of this study showed that item-level and scale-level content validity
scores were both 1.0. The Kaiser-Meyer-Olkin is equal to 0.865. Five factors were extracted, explaining 54.40% of the
total variance. The model fits were also all satisfactory. Standardized factor loadings of the instrument’ s 28 items were
above 0.5. The values of Cronbach’s are higher than 0.7 for the five factors and the whole instrument. It can be
summarized that the instrument had good reliability and validity and can be used to assess the digital literacy of
pre-service teachers in inclusive education. There has been research into developing tools to evaluate the digital literacy
of pre-service teachers. Still, few studies have addressed pre-service teachers of inclusive education, and this study fills
this research gap. The subsequent phase involves evaluating it using a more extensive sample.
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1. Introduction

Digital technologies are a necessary element of social and economic progress today. Furthermore, 90% of jobs
require digital literacy(DL) [1]. Modern technological advances are accelerating the development of learning outcomes
while improving education content, so educators in this era need to have digital literacies [2,3]. However, Covid-19 has
challenged the adequacy of digital literacies among teachers [4]. Teachers need to acquire digital literacies as it has
been noted that the higher the teachers’ DL, the higher their pedagogical competence [5]. DL consists of three stages:
digital competence, digital use, and digital transformation where digital competence is the foundational stage of DL [6].
Hence, DL for use in teaching practice should be a critical competency for pre-service teachers(PST) [7]. PST need to
have a deeper understanding of the current social and educational work environment for them to successfully integrate
into it, it is vital to have the greatest degree of DL which is transformational DL.

Although digital technology has permeated all aspects of people’s lives, immersion in a digital society is not
guaranteed for everyone as not all citizens have equal access to digital resources [8]. In inclusive education(IE), the
needs of every person matter, and developing IE environments for all has implications for building a sustainable future.
PST must have access to opportunities to increase their digital skills, and work within the framework of IE [9]. When
used appropriately, digital technology may promote social and educational inclusion, ensuring that those with special
needs are considered [10]. This is because technology has the potential to expand the possibilities available to disabled
individuals and remove the obstacles they might face [11]. The importance of developing digital skills among PST has
been mentioned by academics [12,13,14]. Through practical training in real-life scenarios, PST are able to develop their
skills in inclusive teaching on time [15], which can be achieved through virtual reality to create the need for scenarios
[16]. PST therefore need to have a certain DL. However, measuring PST' professional digital competence is
problematic due to the complexity of the concept [17]. There does not seem to be any measure of DL for IE especially
among PST who are at a critical stage of their training.

As mentioned above, IE is a new educational trend in global education, DL is a required competency for teachers
in the new era, PST in IE need to be digitally literate, and measuring the DL of PST in IE is necessary. This study found
through a brief literature review that there have been some instruments developed in the literature for assessing the DL
of PST, and as for their theoretical frameworks containing the European Framework for the Digital Competence of
Educators (DigCompEdu), the Technological and Pedagogical Content Knowledge (TPACK) model, as well as many
more established instruments for measuring the DL of PST, Among these theories, inclusive ordinances are clearly
presented in DigCompEdu, Therefore, DigCompEdu was chosen as the theoretical basis of this instrument for this study.
With regard to the instruments using DigCompEdu as a theoretical basis, there are some that only measure some of the
digital literacies covered by DigCompEdu, there are instruments that only examine PST' perspectives on DL, and there
are instruments that only measure PST' mastery of the level of DL knowledge. While there are also instruments that
specifically qualify PST in particular subjects, however, there are no extant instruments that measure PST' DL that
address IE.

Based on this, the objectives of this study were: i) to develop an instrument that can assess the level of DL of PST
involved in IE, and ii) to examine the reliability and validity of the instrument.

2. Review of Literature

In accordance with [18], Paul Gilster introduced the term DL in 1997, and its meaning has transformed over the
years in response to changes in technologies and the knowledge and skills requirements of the labor force. The field of
education is subject to the same trend. The DL of teachers have progressively garnered the interest of both national and
state authorities. Furthermore, there is a growing demand within the educational sphere for teachers who possess
expertise in the effective utilization of technology [19]. Assessments of educators’ DL have been the primary focuses of
research on the prevalence of DL in the educational system [20]. Existing research on DL assessment has focused on
k12 students, college students, and educators [20]. While assessments can be found to assess the DL skills of K-12
students, for instance, [21] employed a particular assessment instrument to gauge various facets of DL in a sample of
151 primary school students. And there is some research assessing the DL of teachers, for example, [22] evaluated the
self-assessment of DL among Spanish educators through the utilization of a questionnaire featuring a four-point Likert
scale. However, there are few assessment programmes that are easily selectable to specifically assess the DL of teachers
in IE [19].

The theoretical basis of existing literature on PST' DL mainly comes from DigCompEdu [23], The TPACK model
[24], as well as the adaptation or translation of some mature and verified scale [25]. The inclusive approach of
DigComEdu is remarkable as it refers to the need to integrate techniques that cater to the needs of every learner among
these theories [26], For example, [23] designed an instrument for assessing DL based on DigCompEdu, but it used
fewer areas of DigCompEdu, and it only measured digital knowledge of PST. The instrument of [27] was also
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DigComEdu-based, but it only assesses PST' perceptions of digital skills and their potential. Besides, [28] also designed
an instrument based on A to assess DL of PST, but the DL it measures is relatively monotonous, and only focuses on
the ability of PST to communicate and communicate with other people. [24] combined the theories of the TPACK
model, DigCompEdu, and 21st century competences, using Maturity Questionnaire to detect the perception of DL
ability of prospective teachers of secondary education in social studies in university. [29] examined preservice teachers'
perspectives on technical, pedagogical, and content knowledge of the TPACK framework. [30] proposed a newly
developed conceptual framework that added Knowledge based on the TPACK framework. [31] only referred to the four
technology-related dimensions of the TPACK model, and only limited pre-service science teachers’ self-assessment of
their DL. [32] translated the original well-established instrument to measure the status of DL among PST. The
instrument of [25] was also established by translating the original questionnaire, it paid attention to children with some
disabilities, such as children with hearing, vision and cognitive impairments, but it does not refer to IE.

Existing instruments either only measure PST subjective cognitions of DL, or only partly involve DL capabilities,
or do not involve IE, so it is easy to conclude from a brief review of the literature related to this research field, there is a
strong need to develop a measure of DL among PST in IE.

3. Theoretical Foundation

With widespread digitization, many educational institutions and sectors have carried out studies on integrating
digital technologies in education [33,34,35]. And in particular, regarding what digital skills and knowledge teachers
need in today’s digital age, many different writers, organizations, and institutions have come up with various definitions
for specific criteria [36]. Among the many standards, the DigCompEdu stands out as an internationalized framework.
The Joint Research Centre of the European Union released DigCompEdu in late 2017 [37]. As a reference framework,
DigCompEdu provides an integrated vernacular and standpoint for crucial areas of digital competition throughout the
European Union. In addition, it is an overview of local, national, European, and global research projects [37]. It is
intended as an instrument for assessing and enhancing citizens’ digital competence. Designed to aid in the formation of
educational and economic policies that promote the growth of digital competencies and engaged citizenship.
Additionally, the framework is descriptive rather than prescriptive, emphasizing the significance of all competencies,
making it open to adaptation to specific goals and circumstances [38]. Furthermore, the inclusive strategy of
DigComEdu is noteworthy because it alludes to the necessity of incorporating practices that are responsive to all
learners [39]. what’s more, according to [40] European Education and Culture Executive Agency & Eurydice (2019),
most education systems emphasize all five facets of DL: information and data literacy (IDL), communication and
collaboration literacy(CCL), digital content creation literacy(DCCL), problem solving literacy(PSL), and digital safety
literacy (DSL). IDL deals with three main steps in dealing with data, information, and digital content, the first being
browsing, searching, and filtering; the second being evaluating, and the last being managing [40]. CCL encompasses six
digital skills: online etiquette, managing digital persona, utilizing digital tools for sharing, engaging in digital
citizenship, and collaborating via digital platforms [40]. The quartet of proficients of DCCL relates to crafting digital
content comprises generating digital materials, incorporating and refining digital resources, understanding copyright
and licenses, and coding [40]. Addressing issues, recognizing requirements and solutions, innovatively harnessing
technologies, and pinpointing gaps in digital proficiency constitute the four competencies of PSL [40]. DSL has been
construed as safeguarding devices, ensuring the security of personal data and privacy, upholding health and welfare, and
preserving the environment [40]. This study will build on that theory to construct the dimensions of the instrument in
the context of IE.

The Universal Design for Learning (UDL) framework was developed in the 1990s by researchers at the Centre for
Applied Special Technologies in the USA [41]. The UDL framework requires consideration of each learner in terms of
curriculum design, resources, teaching methods, and environment [42], the UDL framework's fundamental principles
include the following: A variety of different ways of engaging with learning are offered to stimulate interest in learning
for all students; It is necessary to present the subject matter and material in a number of different formats to make it
more understandable and approachable for the class as a whole; To adopt a variety of approaches and communication
methods to enable students to express themselves fluently [43]. Hence, the UDL principles are applied to IE.

4. Methodology

The instrument development was carried out systematically, including three stages: the items’ development,
content validity, and evaluation of the pilot study. The instrument development process is shown in Fig.1. Content
validity refers to the extent to which an instrument’s items are pertinent and reflective of the aimed construct for
specific evaluation purposes [44], which can be accomplished by using the results of a panel of experts who are from
the domain being studied. The Content Validity Index (CVI) created by [45] is used to judge the content validity of this
study. Based on [46], there were four main steps in the process of content validity in research: (a) Prepare evaluation
form; (b) Identify experts; (c) Score each item by expert during evaluation; (d) Calculate the CVI. The expert rating
form is partially shown in Fig.2. After obtaining the content validity of the instrument, the pilot study needs to be done
to form a more stable instrument and achieve the research objectives, which can be continued using Exploratory Factor
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Analysis (EFA) and Confirmatory Factor Analysis (CFA) methods to determine the validity and reliability of the
instrument. The participants were PST involved in IE at a public university in Kuala Lumpur, Malaysia. Researchers
employed a method of random sampling when selecting 179 participants. To avoid test bias, ten incomplete and invalid
questionnaires were removed, resulting in 169 valid questionnaires being returned.

Fig.1. Diagram of the study’ s procedure

Fig.2. Screenshot of expert assessment form

The research design of this study was quantitative in nature and data was collected through the distribution of
questionnaires, hence the need to ensure the validity of the data. If study participants respond to all survey questions in
one session, the validity of the results may be susceptible to the impact of Common Method Variance (CMV) [47]. [48]
hypothesized that the core concept behind this assessment is that CMV becomes apparent when either a) a solitary
factor is present and captures all the extracted variances, or b) the predominant portion of covariance among the
measurements can be attributed to a single factor. In cases where the total variance explained by a sole factor falls
below the 50% threshold, it indicates that CMV does not exert an influence on your data [48]. The data was tested and
the overall correlation was interpreted as 31.18% (less than 50%), which ensures the quality of the data collected and
more credibility in the results of the data analysis.

5. Results

This section presents the results of the study across the following three domains: development of the initial
instrument items and constructs, and analysis of the initial instrument's content validity, analysis of the target instrument’
s reliability and validity.

5.1 The development of an initial instrument

The theoretical basis of this instrument is the DigCompEdu. The instrument, which was used to measure DL of
PST in Malaysia employed a five-point Likert scale involving five constructs (information and data literacy in inclusive
classroom(IDLIC), communication and collaboration in inclusive classroom(CCLIC), digital content creation literacy in
inclusive classroom(DCCLIC), problem solving literacy in inclusive classroom(PSLIC), digital safety literacy in
inclusive classroom(DSLIC)) and 59 items, each of which was scored from 1 (strongly disagree) to 5 (strongly agree).
Details of the constructs and items are shown in Table 1.
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Table 1. Details of the constructs and items

Constructs Item No. of Items
IDLIC 1-19 19
CCLIC 20-35 16
DCCLIC 36-44 9
PSLIC 45-54 10
DSLIC 55-59 5

The instrument was made available in both English and Malay in order to eliminate problems in the understanding
among the respondents. The original instrument, after translation by the researchers, was examined and assessed by
relevant language experts to ensure the quality of the translation while eliminating inconsistencies in meaning.

5.2 Content validity

Prior to testing, an initial discussion on the relevance of each item of the instrument in the form of an expert
symposium was conducted, and some items were modified and removed. The choosing of domain-specific specialists
must be based on criteria like expert knowledge, specialized training, or relevant professional experience [49].
Afterwards, three experts(two IE experts and one instructional technology expert) were selected to assess the content
validity of the instrument, which was in line with the requirement as a minimum of two experts was sufficient as
suggested by [50]. Then, the calculation method of Item-Content Validity Index (ICVI) and Scale-Content Validity
Index (SCVI) based on [46,51] was adopted to calculate CVI in this study. Before the CVI could be calculated, the
scores given by the experts needed to be reassigned, replacing 3 and 4 with 1 and 0 for scores 1 and 2 [46]. When CVI =
1, the item is acceptable; ICVI < 1, the item will need to be adjusted or simply deleted [46,51]. SCVI value minimum is
0.80; when SCVI≧0.90, the instrument is excellent. After calculating, ICVI and SCVI for the instrument were equal to
1, which indicated that there was no problem with the instrument's content validity.

5.3 Reliability of the initial instrument

Reliability is an evaluation of the consistency of multiple measurements of an attribute [52]. Cronbach Alpha value
of 0.7 and above is satisfactory [53]. It is considered acceptable when it is between 0.60 and 0.80 [54]. In addition,
according to [34], the it should be higher than 0.7. This study used SPSS software to analyze the reliability of the
constructs of the instrument. The reliability values of IDLIC, CCLIC, DCCLIC, PSLIC, DSLIC were 0.919, 0.904,
0.856, 0.899, 0.829, respectively. The Cronbach Alpha score of the entire instrument was 0.96. The results demonstrate
that the instrument as a whole and its five constructs have achieved an adequate degree of dependability.

5.4 Validity

EFA is a procedure that can be executed in SPSS software for validating the scales of instrument items [55].
Therefore, using IBM SPSS 26.0, the researchers did EFA via principal component analysis with the varimax rotation.
Before conducting the EFA, the results of the two-variate correlation matrix should be analyzed for each item [56]. And
[57] recommended the removal of one item from a pair when their bi-variate correlation ratings exceeded 0.80. After
testing, the correlation of both items for the instruments in this study did not exceed 0.8. Meanwhile, [55] proposed to
eliminate all items with communalities below 0.2. The communalities values in this instrument are all above 0.2, so
there is no need to delete items either. Based on [58], when the sample size is below 300, the mean communality of the
preserved elements must be determined, for studies with sample sizes between one hundred and two hundred, a mean
0.5 ~ 0.6 is appropriate; for studies with sample sizes smaller than 100, a mean of 0.6 or higher is acceptable. The
number of respondents to this study was 169 and the mean communality was 0.501, which is also in line with the
criteria. And the EFA results showed Bartlett’s test of Sphericity of the tool was significant (p<0.05), and the
Kaiser-Meyer-Okin value was 0.865(> 0.60). These values demonstrate that sample size was adequate and that factor
analysis is allowed to continue [59, 60]. According to [55], The percentage of the total variance explained by the
retained factors is at minimum 50%. This study also met this requirement. the total variance explained is 50.081% when
five factors are extracted.

[61] highlighted 0.50 or greater as a reasonable for the lowest loading of an item. A construct with lesser than three
elements is typically feeble and unreliable [62]. Therefore, this study chose to run EFA with factor loading less than 0.5
not displayed. [55] proposed a minimum of three non-cross-loading items per factor with an acceptable loading score. If
there are problematic items (low loading, cross loading or standalone items), deleting and rerunning the analysis can
solve the problem [62]. Those items with issues should be deleted one by one until all conditions are satisfied. The
results after the first rotation are shown in Table 2. It is a need to delete some items that do not belong to any factor in
turn, such as IDL2, IDL9, IDL10, etc.
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Table 2. The rotated factor matrix after the first rotation

Item Component
1 2 3 4 5

IDL1 0.655
IDL2
IDL3 0.669
IDL4 0.593
IDL5 0.664
IDL6 0.570
IDL7 0.756
IDL8 0.586
IDL9
IDL10
IDL11 0.572
IDL12 0.600
IDL13
IDL14 0.549
IDL15
IDL16
IDL17
IDL18
IDL19 0.546
CCL1 0.638
CCL2 0.636
CCL3 0.517
CCL4 0.557
CCL5 0.657
CCL6 0.502
CCL7
CCL8 0.701
CCL9 0.676
CCL10
CCL11
CCL12 0.595
CCL13 0.647
CCL14 0.551
CCL15
CCL16
DCCL1 0.539
DCCL2 0.665
DCCL3 0.768
DCCL4 0.548
DCCL5 0.610
DCCL6 0.540
DCCL7 0.526
DCCL8 0.621
DCCL9 0.538
PSL1 0.510
PSL2 0.519
PSL3 0.581
PSL4 0.523
PSL5 0.574
PSL6 0.667
PSL7 0.569
PSL8 0.642
PSL9 0.517
PSL10 0.617
DSL1 0.602
DSL2 0.556
DSL3 0.690
DSL4 0.759
DSL5 0.662

After sixteen rotations, all items are attributed to a specific construct, and there are no cross-factor items. The
factors were renamed (IDLIC, PSLIC, DCCLIC, CCLIC, DSLIC) according to the original dimensions of the
instrument(Table 3).
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Table 3. The rotated factor matrix after sixteen rotations

Component
IDLIC PSLIC DCCLIC CCLIC DSLIC

IDL1 0.652
IDL3 0.679
IDL4 0.638
IDL5 0.711
IDL6 0.562
IDL7 0.738
IDL9 0.582
IDL10 0.534
IDL11 0.568
IDL12 0.612
IDL14 0.553
CCL1 0.737
CCL2 0.694
CCL3 0.637
CCL4 0.604
CCL5 0.679
CCL8 0.638
CCL9 0.641
CCL16 0.552
DCCL1 0.580
DCCL2 0.716
DCCL3 0.796
DCCL4 0.646
DCCL5 0.691
DCCL7 0.569
DCCL8 0.587
DCCL9 0.526
PSL1 0.690
PSL2 0.731
PSL3 0.602
PSL4 0.584
PSL5 0.714
PSL6 0.518
PSL8 0.587
PSL10 0.523
DSL1 0.653
DSL2 0.656
DSL3 0.789
DSL4 0.745
DSL5 0.661

From Table 3, we need to assign CCL16 to the construct DCCLIC, DCCL8, and DCCL9 need to be assigned to the
construct PSLIC, and PSL6 belongs to the construct DSLIC. And these remaining 40 items had satisfactory factor
loading (> 0.50). The percentage of the total variance explained by the retained factors is 54.40%, which is still
acceptable. Therefore, these items were crucial and related to the instrument's construct, which could be employed to
assess DL among PST in IE.

To assess construct validity, factor analysis was conducted in this study, which includes EFA and CFA, CFA
undertakes EFA to further verify the validity of the instrument. This study uses AMOS v26 software to do CFA. The
researchers evaluated the CFA using several models of fit indices, including the Chi-Square Test of Model Fit value(< 3)
[63], CFI (Comparative Fit Index) value(>0.9) [64], RMSEA (Root Mean Square Error of Approximation) value (<0.08)
[65], GFI (Goodness of Fit Index) value (>0.8) [66]. After removing some items, the CFA results of this instrument are
shown in Fig.3: ChiSq/df=1.578(<3), GFI=0.824(>0.8), CFI=0.902(>0.9), RMSEA=0.059(<0.08). The results imply
that the instrument’s model demonstrated a favorable fit, signifying that the theoretical framework corresponds with the
empirical observations.
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Fig.3. Results of the confirmatory factor analysis

Table 4. Factor loading, AVE, CR, Cronbach Alpha value after CFA

Construct Item Factor
loading

No. of Items AVE CR Cronbach
Alpha value

IDLIC 1 0.647

7 0.427 0.837 0.835

2 0.612
3 0.583
4 0.590
5 0.732
6 0.790
7 0.587

CCLIC 8 0.550
3 0.537 0.772 0.7559 0.842

10 0.774
DCCLIC 11 0.681

6 0.442 0.826 0.823

12 0.619
13 0.699
14 0.661
15 0.702
16 0.624

PSLIC 17 0.745

7 0.502 0.876 0.875

18 0.727
19 0.720
20 0.711
21 0.665
22 0.719
23 0.671

DSLIC 24 0.713
5

0.520 0.844 0.843
25 0.628
26 0.708
27 0.788
28 0.759
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Convergent validity evaluates the agreement level among various indicators of the same construct. To establish
convergent validity, it’s necessary to compute the factor loading of items, Composite Reliability (CR), and Average
Variance Extracted (AVE) [67]. In this investigation, CR and AVE were calculated for the derived factors to assess the
convergent validity of the instrument. The results of composite reliability for each construct revealed that all five
elements exceeded the recommended minimum reliability threshold of 0.70, as advocated by [68]. To further assess
convergent validity, AVE was examined for each factor. Although Table 8 indicated that the AVE for two of the five
components fell below the suggested threshold of 0.50, it was noteworthy that if the CR of these factors was above 0.7,
a slightly lower AVE, as outlined by [68], can still be acceptable. Hence, the domains of the instrument and the
associated items remained unchanged. After CFA, the factor loading of each item was higher than 0.5, the reliability
value of each construct was still excellent (see Table 4), and the whole instrument’ s Cronbach alpha value was 0.922,
which shows that the instrument is reliable and effective.

6. Discussion

This research provides a tool that may evaluate the degree of DL of PST in IE, based on the theoretical foundations
of DigCompEdu and the UDL framework. The instrument consists of five constructs and 59 items that address five
dimensions that measure the level of DL. The emphasis on engaging all students in IE makes it imperative to change
traditional mindsets and practices in innovative and accessible ways to equalize and include education [69]. In the
context of education, DL is described as the skills and knowledge that teachers need to carry out their pedagogical
practices [6]. The instrument has been designed with care to emphasize the pre-service teacher’s focus on all students,
assessing their literacy in terms of skills, knowledge, and pedagogy, which is consistent with the literature mentioned
above. Although literature exists on tools to evaluate DL of PST [8], but little research has focused on PST of IE.
Besides, the fundamental truth is that the majority of the methods used to gauge competence still need more efficiency,
which is because the equipment that was used to obtain the measurements needs to meet the requirements to be
considered accurate [70]. This study is plausible and feasible for developing an instrument for PST of IE.

As a way to guarantee the integrity of the survey used in the study, content validity was checked. The content
validity of this instrument is excellent, and it can pinpoint the problem areas of the instrument, reduce the burden of
comprehension on the respondent, and decrease the measurement error of the instrument. [54] mentioned that the
coefficient’s reliability increases as it approaches the value of 1.00. The Cronbach Alpha value is above 0.9 for the
entire instrument and a reliability value of 0.7 or more for each dimension. These outcomes proved that the
measurement tool was valid and that all items matched within the instrument. These results bolster the theory that the
instrument has an outstanding level of internal reliability. EFA may assess the sufficiency of the number of items that
adequately explain an analyzed construct [71]. After determining the five dimensions of the instrument through EFA in
this study, CFA was conducted after EFA and validated the proposed model identified during the EFA stage. CFA is
commonly performed subsequent to establishing the correlation matrix or factor structure. It entails testing a theory and
conjecture concerning the specified factor structure. In this investigation, multiple frequently employed goodness-of-fit
models were scrutinized, taking into account established criteria. In short, regarding the data examined in this research,
evaluations of the instrument’s reliability in terms of internal consistency, as well as its content validity and construct
validity, all exceed acknowledged benchmarks.

7. Conclusion

DL is a prospective competency for the professional development of instructors in e-learning settings confronted
by the worldwide market [72]. In response to the continuing international calls for a strengthened approach to inclusive
policies within education systems, there is a real need for PST to clarify and even grow their DL in this area to help
them meet the challenges of dealing with diverse learners. Although some scholars have developed instruments to
assess the DL of PST, few instruments measure the DL level in IE. This study developed and validated a tool to assess
DL among PST involved in IE based on the internationalization framework DigCompEdu. The reliability and validity
of the items in this instrument were determined when the instrument was administered to PST who have had exposure
to digital technologies and inclusive pedagogies during their pre-service training. The source of our data is this group,
and CMV’s screening guarantees the quality of the data. These data were then statistically analyzed for content and
construct validity, and the results show that the 5-dimensional, 28-item instrument is valid and reliable. The results of
this research will fill a research gap while promoting the development of teacher education. In future studies, further
sample size expansion is needed. The instrument can also be extensively implemented for in-service teachers, and
subsequent studies will deepen research in this area.
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