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ABSTRACT

This research goal to develop a multiple-choice closed-ended test to assessing and evaluate students’ digital
literacy skills. The sample in this study were students at MTsN 1 Blitar City who were selected using a
purposive sampling technique. The test was also validated by experts, namely 2 Doctors of Physics and
Science from Yogyakarta State University. The test instrument was developed based on five aspects of digital
literacy skills: information, communication, content creation, security and problem-solving. Data have
been analyzed descriptively and inferentially using the Rasch version and the assist of Quest software. The
results showed that eight multiple-choice closed-ended test instruments were declared valid based on expert
validation with an Aiken V value of 1.00. The reliability result is 0.97 with a very high category, and the
INFIT MNSQ standard deviation value is 0.86 - 1.16, so seven items are by the Rasch model. Thus,
the seven items in the multiple-choice closed-ended test instrument can be used to assessing and evaluate
students’ digital literacy skills in learning science.

Keywords: Closed-ended test, digital literacy, science learning, rasch model.

INTRODUCTION

In the modern era marked by the rapid advancement of digital technology, digital literacy has become
essential for individuals to participate actively in an increasingly technologically connected society (Muhali,
2019; Nicholson, 2017). The increased use of digital devices and online platforms in various aspects of life
has strengthened the importance of mastering digital literacy skills, especially among students, for future
provision (Mardhiyah et al., 2021; Rahayu et al., 2022; Reddy et al., 2023). The increased use of digital
technology in various aspects of life has confirmed the importance of mastering digital literacy skills for
students and has an impact on education (Chetty et al., 2018; Churchill, 2020).

Technological developments have changed the paradigm of traditional learning. This is in line with the
transformation of education driven by technology. Students not only understand academic material, but
must also be able to interact with digital technology, understand online information, and think critically
about widespread digital content (C. Hague & Payton, 2021; Tang & Chaw, 2016; Tristiana & Kayyis,
2022). Digital literacy involves utilizing technology to access, acquire, understand, analyze, evaluate, create
and communicate knowledge in various contexts (Alexander et al., 2016; Dwyer, 2023). Learners need to
develop skills in understanding the content of technology-based digital media contexts to become better
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prepared to live and interact in a digital-based society (Erwin et al., 2022). Digital literacy is understanding
and using information from various sources widely accessed via computers (Gilster, 1997).

Learning using digital media can make students have an attitude of understanding, appreciating and being
involved in social interaction and collaboration, interpersonal and communication skills, this is because the
media can be used flexibly and is able to create interaction (Gilpin, 2020). When using social media, you
must have digital literacy skills because when using media, students are required to be creative and create
learning experiences (Romero-Hall & Li, 2020). Schools all over the world need digital literacy skills in
learning for both teachers and students because digital literacy can help teachers and students develop their
critical thinking skills in dealing with situations (Coker, 2020).

The results of initial observations, most students can operate digital devices such as smartphones. However,
students need help using various applications and platforms to facilitate learning, such as Google Meet and
Google Classroom. Even though there are efforts to use digital technology, some students still need help to
complete assignments, even though digital technology has been involved. The digital literacy skills possessed
by students at MTsN 1 Blitar City can be described as having mastery over technological developments,
where they have skills in using digital media in learning contexts. However, there still needs to be more
understanding of using digital media for educational purposes and the ability to manage and interpret
information obtained through digital media.

In addition, the problem is that most schools still need to thoroughly teach digital literacy as a basis for
literacy, which is equivalent to literacy in reading, arithmetic and writing (Coffin Murray & Perez, 2014).
Research that has been conducted has found that the level of digital literacy skills of students is classified as
moderate (Ussarn etal., 2022). In addition, currently, Indonesia has begun to develop students digital literacy
skills; this is evidenced by the existence of several efforts from educators, beginning with the use of gear in
gaining knowledge of, the use of digital media in training, then additionally analyzing the effect of virtual
literacy in information, digital literacy, digital competence, digital literacy abilties, digital collaboration,
digital generation, literacy, generation, pc literacy, and others (Ibda & Syamsi, 2023; Ibda et al., 2023).

Developing adequate test kits is essential to assessing students’ digital literacy skills. In learning, a test or
question can be grouped into two: closed-ended and open-ended. Closed-ended such as true-false, multiple
choice, and matching. At the same time, open-ended are free-response, short answer, and essay writing
(Brassil & Couch, 2019). Multiple choice tests contain several questions to be answered by test takers
whose answers are clear, right and wrong, and there is only one correct answer (Sukendra & Atmaja, 2020).
Objective tests have several advantages. That is, the coverage of material on objective tests is relatively broad,
the level of validity and reliability is very high, and it can be used for many participants (Widiyanto, 2018).

Closed-Ended questions in a survey or questionnaire require respondents to choose answers from a
predetermined set of choices (Klofstad, 2005). Closed-ended is more accessible online because it requires
only one button or response but can bias the reaction (Connor Desai & Reimers, 2019). The advantages of
closed-ended are that respondents can answer questions quickly, it’s easier to answer, and the data obtained
is faster to analyze (Hyman & Sierra, 2016).

The Rasch model is a statistical model used to develop test items and provide information relevant to student
learning progress (Boone, 2016). Analysis using the Rasch model can increase reliability and validity due
to the separation with the diagnosis of analysis of items suitable for use and samples not eligible for use (T.
Bond, 2015). When used in testing data collection instruments, research using the Rasch model can produce
precise and accurate data analysis (Rabbitt, 2018; Bambang Sumintono, 2018).

This instrument can provide an overall picture of the extent to which students have digital literacy skills.
In addition, this instrument can also assist in designing a curriculum that is more in line with the demands
of 21st-century digital literacy. Considering the current global context where technology is increasingly
penetrating every aspect of life, innovation in measuring students’ digital literacy skills is essential in shaping
young people ready to face future challenges.

Based on this description, the hassle in the area is figuring out the extent of digital literacy competencies
of junior high school students. So it is necessary to research developing evaluation instruments to assessing
and evaluate students’ digital literacy abilities. This research aims to create a multiple-choice closed-ended
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test instrument to measure and assess digital literacy skills that are valid, feasible, and reliable. The results of
this study can be the basis for measuring students’ digital literacy skills. Thus, this research can contribute to
education development in Indonesia.

METHOD

This research is quantitative research with a survey method. This study aims to develop a multiple choice
closed-ended test to assessing students” digital literacy skills. The effects of this study can be the premise for
measuring college students’ virtual literacy talents. statistics had been analyzed descriptively and inferentially
with the Rasch model the use of Quest. Analysis the usage of the Rasch version is used to expect missing
object statistics primarily based at the consequences of response styles (B. Sumintono & Widhiarso, 2014).

Participants

The research sample was MTsN 1 Blitar City students, with a total sample of 127 students and two doctors
Yogyakarta State University. The sample selection technique is purposive sampling.

Data Collection and Analysis

The first stage in developing the test is defining digital literacy skills and synthesizing digital literacy ascpects
from several experts used in developing the test. The aspects used in the post-modification test are internet
searches, hypertext guides, content and information evaluation, and knowledge compilation. According to
Gilster (1997), digital literacy aspects are internet searching, hypertextual navigation, content evaluation, and
knowledge assembly. According to Bawden (2008), digital literacy aspects are content evaluation, hypertext
navigation, knowledge assembly, and internet search. Meanwhile, according to Hague and Payton (2013),
aspects of digital literacy are functional skills and beyond, creativity, collaboration, communication, e-safety,
critical thinking and evaluation, and the ability to find and select information. Aspects from several experts
were synthesized and modified to produce several aspects used in this research. The indicators resulting from
modification of these aspects are arranging ways of searching for information from the media, optimizing
directions in the media, clarifying the truth of the information content, assessing the suitability of the
information content, and building new knowledge. At this stage, it also carried out the preparation of
research instrument drafts. At this stage, we start compiling a multiple-choice closed-ended instrument grid.
The draft instrument that has been made will be assessed by experts to see the suitability of the aspects with
the tests on each instrument item. The test developed is a multiple choice closed-ended test with 13 items.
This test is to assessing students’ digital literacy skills. There are four choices for each question.

The stage is submitting content validation which is carried out by 2 Doctors who are experts in their fields.
The instrument for assessing content validity is an assessment sheet filled in by the validator. The assessment
sheet contains valid and invalid aspects with a concordance between the question items and digital literacy
aspects, accompanied by a column for suggestions and comments. The scale used in assessing validity uses a
Likert scale with a level of 5 (Likert, 1932). The content validation stage was carried out by 1 Doctor of Physics
and 1 Doctor of Science from Yogyakarta State University, who were asked to review 13 item questions. The
validator assesses the question items based on the digital literacy test criteria on the validation sheet. The
validation sheet has been tested for the validity of the instrument. The validators report their validation results
and provide feedback on items they think require revision, and all necessary revisions have been made.

Content validation is the stage that indexes the validity of the test to measure what is to be measured (Cheng
etal.,, 2021). Content material validity is related to whether the items in the test constitute the components
of the content material of the material being measured or the quantity to which the object is by using the
factors being measured (Azwar, 2012). Items that meet the standards and requirements will pass, but items
that do not meet the criteria will be discarded (Ayre & Scally, 2014). The validation sheet is filled using
a Likert Scale with five scales. The scores obtained from the validation results were analyzed statistically
to determine content validity based on expert agreement with Aiken’s validity content. Determination of
Aiken’s validity content by comparing the assessment of one item assessed by n raters with a value range of V
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from 0-1. Aiken’s validity content is an index of expert agreement on the suitability of the indicator items to
be measured using these items. Aiken’s validity content formula is as follows (Aiken, 1985).

zs
V= [n (c-1)]

s=r-lo

In which r is the category score given by means of the rater, lo is the lowest score in the scoring class, c is
the number of categories the rater can pick out from, and n is the range of validators or raters. The product
content material validity criteria had been decided based on Aiken’s V, as presented in Table 1.

Table 1. The minimum value of Aiken’s V

Number of Rating Categories (c)

No. of Items (m) or Raters (n) 2 3 4 5 6 7
V p Vv p Vv p Vv p Vv p \ p
1 1.00 0040 1.00 028 1.00 0.020
2 1.00 0.008 1.00 0.005 1.00 0.003
3 1.00 037 100 0.6 092 0.032 087 0046 089 0.029

Then perform the examine via growing a multiple choice closed-ended tool layout on Google forms. This
goals to make it easier for college students to fill inside the device. An analysis of empirical tests or field exams
is achieved to decide the characteristics or validity of the gadgets. Item evaluation turned into performed with
the assist of an object evaluation program, the hunt software. Object evaluation turned into finished to decide
the reliability and trouble stage of the gadgets. The items will healthy in the event that they comply with the
Rasch version, with the INFIT MNSQ price being between 0.77 — 1.33 and the OUTFIT t < 2 with a chance
of 0.5. Evaluation the use of the Rasch version has the gain that there’s a level of man or woman potential or
settlement, and the level of issue of the objects to be authorized can be defined with a statistical precis.

FINDINGS

In this section, the research results are presented. the results of research on Digital Literacy Multiple Choice
Closed-Ended Test Aspects are presented in Table 2. Meanwhile, examples of development results can be
seen in Figure 1.

Table 2. Digital Literacy Multiple Choice Closed-Ended Test Aspects

Aspects Indicators Items
Internet searching Develop procedures for searching for information on the internet and digital 1
learning media 2
Collect information from the internet and media effectively and efficiently 3
4
5
Hypertextual navigation ~ Optimizing hypertext navigation in digital learning media and websites 6
7
Content evaluation Clarify the validity and completeness of the information content obtained 8
9
Assess the appropriateness of the information content 10
11
Knowledge assembly Build knowledge from information 12
13
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Aspel Indilator Indikator soal Soal
Menmmnpulkan nfonnasi | Memilib sumber Yana akan membost karya nulis ilmish menzenai sohusi wiuk
dari internet dan media infonmasi ok membuat | pemanzzan global berupa mobil panel sarpa. Untek membnoat
zecara efebtif dan efisien | karya mlis ibnish karya tulis yamg baik dia hares mencar smober infonmasi
terbam. Agar hal im dapat tercapai, maka yang periu dilsimkan
Yana adalah
A menonton youtube, 1zln meslis semzi solus yang
ditumjulckan
B. membacz hlog tentans pansl surya
C. berdizkus denzan ternan di media sosial
D. menmmduh hasil umal penelitizn yang movasi
Pandu arah Mengoptirnalian pandu Memilih pandn arah Derhatikan gzmbar di bawah !
(Hyperteriual arah (navigasi) hypertest
nawigation) dzlam media pambelsjara
digital dan wehbaite

Mienjalankan simuolasi
tentang efel rumah kaca

Derhatikan lanskah-lanskah menjzlanlean sivmlzsi online efsk
numzh kaca pada website di bawsh ind
i.  Memilih topik yang sesuzi dengan similasi

Figure 1. Example of Digital Literacy Multiple Choice Closed-Ended Questions

The results of content validation carried out by experts can be seen in Table 3.

Table 3. Content Validation Results based on Aiken’s V

Indicator Sub Aspect Items V'Aikens_  V‘Aikens Category
Per aspect
Internet Develop procedures for searching for 1 1 High
searching information on the internet and digital learning 5 1 1 High
media '9
Collect information from the internet and media 3 0.88 High
effectively and efficiently 4 0.75 0.88 Currently
5 1 High
Hypertextual Optimizing hypertext navigation in digital 6 1 High
. . . . . 'I
navigation learning media and websites 7 1 High
Content Clarify the validity and completeness of the 8 1 High
evaluation information content obtained 0.94 .
9 0.88 High
Assess the appropriateness of the information 10 0.88 09 High
.94
content 11 1 High
Knowledge Build knowledge from information 12 1 High
0.94
assembly 13 0.88 High

The results of the Rasch model analysis using Quest are described in Figure 2 is a map of items and persons,
Figure 3 shows the items’ distribution based on their fit with the Rasch model, and Figure 4 of item difficulty

level.
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Figure 4. Item difficulty level

Table 4 describes the fit and misfit items. The manner to discover healthy and misfit gadgets is to evaluate
the INFIT MNSQ value with the sum of the mean and preferred deviation values.

Table 4. Empirical Test Results or Reliability

Mean SD SD Reliability of Infit Mean Outfit Mean Infit t Outfit t
(adjusted) estimate Square Square
Mean SD Mean SD Mean SD Mean SD
0.00 146 1.44 0.97 1.01 0.15 1.05 0.41 -0.08 0.98 -0.08 0.88

DISCUSSIONS and CONCLUSION

On this segment, it’s miles explained the outcomes of research and on the equal time is given the comprehensive
discussion. The dialogue can be made in numerous sub-sections.

Development of Multiple Choice Closed-Ended Tests

In an era characterized by rapid advances in digital technology, digital literacy has become necessary for
individuals to participate effectively in a modern, increasingly technologically connected society. With the
increasingly widespread use of digital devices and internet access, digital literacy skills are fundamental
in accessing, understanding, and interacting with digital information. Therefore, developing effective
measurement instruments to assessing students’ digital literacy skills is becoming increasingly important,
especially in education, which is increasingly integrated with technology.

Within the scope of education, educators and educational institutions are responsible for preparing students
to face an increasingly technologically connected world. Effective digital literacy assessingment instruments
will help identify areas where students need to improve in terms of digital literacy skills. In addition, this
instrument can also guide educators in designing learning that is more relevant to the demands of 21st-
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century digital literacy. In growing this instrument, important elements of digital literacy, which includes
the capability to use technology, apprehend statistics severely, and think creatively in a virtual surroundings,
had been considered.

The Digital Literacy ability of students currently needs to improve. consequently, primarily based on the
needs analysis that has been performed and the facts inside the area, it’s miles essential to expand a take a look
at to assessing college students’ digital literacy abilities. The check advanced is within the shape of a multiple
desire closed-ended check with 4 answer picks. This test targets junior high school students in grades 7 to
9. The aspects and indicators used in the preparation of this test refer to digital literacy aspects from several
experts, namely internet searches, hypertext guides, evaluation of content and information, and compilation
of knowledge (Bawden, 2008; Eshet-Alkali & Amichai-Hamburger, 2004; Gilster, 1997; Cassie Hague &
Payton, 2013). Digital literacy aspects and an explanation of each item’s questions can be seen in Table 2.
Meanwhile, examples of development results can be seen in Figure 1.

Content Validation by Experts

The results of content validation carried out by experts can be seen in Table 3. In Table 3, it can be seen that
five items have a value of less than 1. Item 3 has an aiken v value of 0.88; item 4 has a value of 0.75; items
9, 10, and 13 have a value of 0.88. These five items have a value of less than 1, so they are not sufficient for
the rules of Aikens V (Aiken, 1985). Due to inadequate, these five items need to be revised. The validators
provided suggestions and comments for improvement, namely in written item questions and the relevance
of animations in questions related to aspects.

Reliability test using the Rasch Model

After going through the validation stage by expert lecturers, the digital literacy ability test instrument is
then carried out in empirical or reliability trials. Empirical check analysis or evaluation of the Rasch version
became done using the QUEST program. The ability of digital literacy tested as many as eight closed-ended
multiple choices. The results of the Rasch model analysis using Quest are described in Figure 2 is a map of
items and persons, Figure 3 shows the items’ distribution based on their fit with the Rasch model, Figure 4

of item difficulty level, and Table 4.

Figure 2 is a map of objects and individuals. The right side is the object quantity, while the left is the
respondents’ distribution, wherein each pass represents 127 respondents. The distribution of objects and
respondents is arranged at the identical scale in order that, in fashionable, the items have a better degree of
difficulty than the respondents’ capacity. Object range 3 is the maximum difficult object.

Figure 3 shows the items’ distribution based on their fit with the Rasch model. Content validity uses
the Rasch model to determine whether an item’s score is significant, meaningful, useful, and purposeful
(Mohamad et al., 2015). Whether an item is valid or not can also be determined if the MNSQ Infit value =
0.77-1.30 (Adams & Kho, 1996) and outfit (-2.0 to +2.0) (T. Bond, 2015). The vertical dotted line indicates
the range of accepted INFIT MNSQ values. Figure 3 shows seven questions are at the acceptance limit,
while 1 question, item 1, is outside the acceptance limit. The acceptance limit for the Rasch model is that
the INFIT MNSQ is between 0.77 — 1.33 and the OUTFIT t < 2, so the seven questions follow the Rasch
model (Rostina, 2016). Item 1 is outside the acceptance limit, so that item does not fit the Rasch model.
'This item should be revised or discarded.

Figure four indicates that object 1, out of 127 respondents who spoke back, 116 replied effectively. While
the wide variety -2.90 represents the difficulty degree of item (b). The higher the score, the extra hard the
hassle. A fee towards -2 manner the object is simply too clean, and vice versa; closer to 2 means the object
is too hard. INFIT and OUTFIT values are used to check the accuracy of gadgets with the Rasch model.
The quest determines that an object will healthy the model if the INFIT MNSQ cost ranges from zero.77
to one.33 (Adam & S.T., 1996). Some use checks primarily based on the INFIT t fee, specifically, the range
between -2 and +2 (T. G. Bond & Fox, 2015).
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Item quantity has a fee of 0.85 with a high degree of problem. Object range three has a price of 1.92, that
is rather difficult. Item range four has a price of -1.08 which has a low problem level. Item range 5 has a
fee of 0.eighty one which has a excessive issue degree. Object range 6 has a fee of 0.43 which has a medium
difficulty stage. Object number 7 has a price of 0.forty three which has a medium issue degree. Object wide
variety eight has a fee of zero.06 which has a medium problem level.

Table 4 describes the match and misfit gadgets. The manner to discover in shape and misfit items is to
compare the INFIT MNSQ price with the sum of the imply and general deviation values. The results of
the Quest analysis obtained that the average value Infit MNSQ was 1.01 with a standard deviation of 0.15,
and the average value of the Outfit Mean Square was 1.05 with a standard deviation of 0.41. The Infit Mean
Square value is 1.01 + 0.15 or 1.01- 0.15 = 0.86 to 1.01 + 0.15 = 1.16 while the Outfit Mean Square value
is 1.05 + 0.41 or 1.05 - 0.41 = 0.64 to 1.05 + 0.41 = 1.46. The results show that the value of INFIT Mean
of INFIT t is -0.08 with a standard deviation of 0.98, and the value of OUTFIT Mean of OUTFIT ¢t is
-0.08 with a standard deviation of 0.88. The INTFIT Mean of INFIT t value is -0.08 + 0.98 or -0.08 -0.98
=-1.06 to -0.08 + 0.98 = 0.9 while the OUTFIT Mean of INFIT t value is -0.08 + 0.88 or -0.08 — 0.88 =
-0.96 to0 -0.08 + 0.88 = 0.8.

The reliability value indicates that 0.97 belongs to the reliable category and is very high for tests used in
learning (Budiastuti & Bandur, 2018). This value indicates that the test instrument developed is a valid
test. Consequently, the seven virtual literacy talents questions advanced observe the Rasch model and may
be used. This is based at the outcomes of the analysis received. The suggest square infit is within the variety
0.86 -1.16, and the value of outfit t < 2, so usual, seven questions are underneath the Rasch model and can
be used to assessing virtual literacy abilties.

The results showed that the development of this multiple-choice closed-ended test instrument succeeded in
producing a assessingment tool that could comprehensively assessing students’ digital literacy skills. The test
instrument has high-quality content validity after going through the stages of expert review and validation.
Analysis of the test instrument shows that the test instrument has strong validity in measuring students’
digital literacy skills. In addition, instrument reliability testing is carried out to ensure the consistency of
assessingment results. In this case, this test instrument shows a high level of reliability, indicating that this
instrument can be used for evaluation.

Educational institutions can use this effective multiple-choice closed-ended test instrument to assessing and
understand students’ digital literacy levels. Assessingment results can provide insight to teachers in designing
more effective learning approaches. In addition, this instrument can also assist educational institutions in
creating digital literacy programs that suit the needs of students.

An effective digital literacy test tool must assessing various essential aspects of digital literacy skills. The
closed-ended test format with multiple choice was chosen because it can provide advantages in objectively
measuring digital literacy skills, assessing knowledge and understanding, and assessing applications. It is
easy to manage and can be used for various samples in a limited time (AA et al., 2005; Rodriguez, 2015).
Closed-ended multiple-choice tests allow examiners to evaluate students’ understanding and knowledge
more efficiently (Semyonov-Tal & Lewin-Epstein, 2021).

This research relates to the field of open and distance learning. The digital literacy test developed can be
used to evaluate students’ digital literacy skills in open and distance learning environments. This research
can help identify the extent to which students can adapt and participate in the online learning environment.
The results of digital literacy tests can provide insight into students” digital literacy abilities. This information
can be used to develop and adapt curricula and learning materials to better suit students’ digital literacy
needs in open and distance learning contexts. The research results guide developing more effective digital
learning materials aligned with students’ digital literacy needs. This test can help identify aspects that need
improvement in digital skills, such as online navigation, information evaluation, and virtual collaboration.
Valid and feasible tests can be an effective monitoring tool to measure students’ digital literacy progress during
the distance learning period. Data from these tests can be used to provide ongoing feedback to students and
teachers regarding their digital literacy progress. Implementing digital literacy tests can help improve the
quality of online learning by ensuring that students have the skills necessary to succeed in a digital learning
environment. Thus, this research can significantly contribute to understanding and improving students’
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digital literacy in the context of open and distance learning, which is increasingly important in this digital
era. According to experts, there are many aspects of digital literacy skills. For further research can develop
tests on other aspects. The number of samples used can be expanded on a large scale to get more accurate
results.
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