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Abstract  

The study underscores the need for advanced IL instruction that moves beyond foundational skills 

to address critical evaluation and synthesis, preparing students for both academic and professional 

contexts. Recommendations for targeted interventions and curriculum enhancements are discussed, 

contributing to the discourse on effective IL education in higher education. This study aims to create a 

mathematics assessment tool in the form of valid and reliable digital literacy test questions, and 

characterise the quality of digital literacy test questions in junior high school mathematics learning. This 

research is a development research adapted from the Borg & Gall development model, which includes the 

following steps: research and information gathering, planning, initial product development, limited 

testing, initial product evaluation, field testing, and final product revision. The results showed that the 

digital literacy assessment tool in the form of digital knowledge multiple choice questions consisting of 

20 complex multiple choice questions covering aspects of logic, construction, and language has been 

declared valid and feasible to use. This instrument is valid and has a reliability coefficient of 0.384. The 

multiple choice questions have an average difficulty of 0.438 (medium) and an average differentiating 

power of 0.938 (good).  

Keywords: Development; Digital Literacy; Instrument; Junior High School Mathematics 

 
Introduction 
 

The success of education, whose main goal is to improve human resources, is influenced by various 

factors. One of the factors that influence this success is the teacher's ability to conduct and utilise 

assessment, evaluation, processes and learning outcomes (Budiman & Jailani, 2014). These skills are 

needed by teachers to improve learning outcomes. In addition, these skills can also be used to improve or 

enhance the learning process that teachers have carried out. According to Menristekdikti RI No 56 Year 

2022 concerning the standards of teacher knowledge and skills, it is stated that one of the standards of 

teaching success is the development of assessment instruments. on the standards of teacher knowledge 

and skills states that one of the standards of successful teaching is the development of assessment 

instruments. 

http://ijmmu.com/
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Education Assessment Menristekdikti RI No 56 Year 2022 teacher education and competency 

standards is the process of collecting and processing information to determine the achievement of student 

learning outcomes. Assessment is not only the collection of student data, but also processing to obtain a 

picture of the process and results of student learning. Assessment is not the only thing that students are 

asked to complete, but teachers must follow up to ensure that learning is understood. 

Assessment is an important part of learning mathematics. Assessment can provide positive 

feedback to teachers and students (Wulandari et al., 2022). Assessment results can also motivate students 

to achieve success. In fact, assessment influences learning behaviour. This is because students align their 

learning with the assessment given by the teacher. The quality of learning outcome assessment tools 

relates to the accuracy of student achievement status (Faradillah & Adlina, 2021). 

In the last five years, the utilisation of information and communication technology (ICT) in 

Indonesia has grown rapidly. The biggest development in ICT indicators is seen in the use of the Internet 

in households, which will reach 86.54% by 2022. With the increasing use of the Internet at home, the 

number of people who own mobile phones will reach 67.88% by 2022. per cent. In 2022, the home 

computer ownership rate will drop slightly to 18.04%. In addition to changing the way students learn, 

there are also many cases of misuse of online platforms. 

Given the widespread use of digital technology in education and the rampant misuse of digital 

media. Therefore, everyone needs digital technology to enhance daily activities in personal and 

professional life. One of the strengths that can address inequality and overcome the impact of digital 

media is digital language skills. Digital language is the ability to understand and freely use any kind of 

information that comes from digital media. Common and free use is mentioned in terms, methods and 

methods (Silalahi et al., 2022). Rusydiyah et al., (2020) Digital literacy is important to implement in the 

world of education because it allows us to access resources contextually, visually and aurally, think and 

do. 

Digital literacy has a relationship in terms of assessment that can improve student learning 

outcomes. Zulkarnain et (2020) said that mathematics digital literacy can help in improving student 

learning outcomes. According to Bai & Wang (2023) Although digital literacy is very important, there is 

still not much research specifically to develop digital literacy instruments in mathematics learning. So 

there is a need for a special digital literacy instrument in learning mathematics. 

 

Method 
 

This research is a developmental research. The result is a digital literacy assessment tool developed 

in the form of complex multiple choice test type questions. To obtain a developmental model, the Borg 

and Gall developmental model was used in this study. The ten stages of development of the Borg and Gall 

model were taken with seven stages of development: (1) research and information gathering, (2) planning, 

(3) initial product development, (4) limited trial, (5) initial product revision, (6) field trial, and (7) final 

product revision. Research was conducted and information was gathered to study the theory from relevant 

theoretical studies. Assessment tools were validated to assess the validity of the instrument in the form of 

test questions. Validation was conducted at the initial product development stage by two mathematics 

education experts. Empirical trials of digital literacy test items were conducted using limited trials and 

field trials. Limited trials were conducted on 28 participants from SMP Negeri 3 Ngaglik. The field trial 

was conducted on 58 students from SMP Negeri 3 Ngaglik and SMP Negeri 4 Gamping. Classical test 

theory parameters were used in the analysis of trial data to empirically determine the quality of 

mathematics digital literacy test questions as a basis for revision and assembly of questions. 
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This research combines two data, namely qualitative and quantitative. These data are expected to 

provide an overview of the nature of the items developed. Qualitative data was obtained from the results 

of expert validation of the initial product of the test questions, while quantitative data was obtained from 

the test product of the mathematics digital literacy test questions. The test instrument created in this 

review consists of two types, each of which is used to fulfil valid and reliable criteria. 

 

The instrument to measure validity used a validation sheet (review of test questions) which was 

analysed qualitatively. Validation was reviewed from three aspects, namely material, construction, and 

language. The test questions are valid or feasible to use based on the assessment of the validator. Based 

on the validator's assessment, the test questions can be used or valid. For each item number, there are 

three choices of item validation criteria, namely feasible to use (score 3), needs to be corrected (score 2), 

and needs to be replaced (score 1). Two sets of complex multiple-choice questions were used in the 

instrument to measure reliability. Each of the digital literacy test questions was pilot tested, and the 

results were analysed quantitatively to estimate the reliability coefficient of the assessment instrument. 

 

The following are the methods that researchers used to collect data: 1) make instruments that will 

be used in the research, such as digital literacy test questions, scoring rubrics, and assessments, 2) 

determine the content validity of the instrument by using expert judgement or asking several experts in 

the field of mathematics education to validate the instruments that have been made, (3) modify the 

instrument according to the suggestions of the validator, 4) conduct a trial of the research instrument, 5) 

determine the reliability of the items, the level of difficulty, and the differential power, 6) revise the 

instrument based on the results of the trial analysis. 

 

Data analysis techniques qualitative analysis of digital literacy test questions was obtained from the 

results of the validation sheet (test questions) which was carried out in a qualitative descriptive manner. 

Data in the form of the value of each item of expert assessment results were analysed using Aiken's V 

formula to calculate the content validity coefficient. The range of V numbers that can be obtained is 

between 0 and 1.00. 

 

Quantitative analysis the data obtained from the responses of students' answers were analysed using 

the help of SPSS Version 25 and Anbuso 8.0. SPSS Version 25 to measure the validity and reliability of 

the questions. Anbuso 8.0 is used to measure the level of difficulty, and distinguishing power. 

 

 

Findings and Discussion 

Developing the Instrument 

 

A valid and reliable multiple-choice test of complex junior high school mathematics in grade VIII 

is the result of the development of this research as a digital literacy assessment tool for mathematics 

learning. The assessment instrument created has passed two stages of evaluation. The validity of the 

assessment instrument was evaluated by mathematics education experts in the first stage of assessment. 

 

The preparation of digital literacy instruments based on qualitative analysis obtained Mathematics 

digital literacy test questions are arranged based on indicators (Mayuni et al., 2022). The indicators in 

question include: (1) digital media (2) content creation (3) critical thinking and evaluation (4) 

communication, (5) security, (6) searching for information. The preparation of the test then begins with 

making a question grid in Figure 1. 
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Figure 1. Digital Literacy Test Question Grid in Maths 

 

 
 

Figure 2. Display of Test Questions 

Initial Product Development 

 

At this stage, the test questions in learning mathematics that are designed are evaluated by expert 

validators, revised and then obtained initial products of test questions in learning mathematics that are 

ready to be used as limited trial materials.  

 

At this stage, the mathematics learning test questions that have been designed are evaluated by 

expert validators and revised before obtaining initial products that are ready to be used as limited trial 

materials. Expert validation was conducted to review the content of the initial product. This approval 

intends to get input, development ideas, and at the same time evaluate the question items concerned 
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before the limited trial is carried out. The approval was carried out by giving the grids of questions that 

underlie the network of questions and computerised proficiency test questions in mathematics learning 

and approval sheets to two expert validators. Aiken's V formula was used to calculate the content validity 

coefficient, and the assessment of digital literacy test items in mathematics learning was analysed 

according to the validator's assessment. Table 1 displays the results of the expert validation analysis. 

Table 1. Results of Expert Validation Analysis of Digital Literacy Test Questions  

Item No. 
Aiken's V 

coefficient 
Criteria 

1-20 0.67-1.00 Worth using 

 

Based on the results of the analysis using Aiken's V formula, the digital literacy test questions 

consisting of 20 complex multiple choice questions were all declared fit for use. However, there were 

some questions that were worked on according to the information and ideas of the two validators, more 

specifically in terms of improvements in digital literacy including sentence details, peaks from the initial 

data of the material on proficiency, and instructions that did not match the things being asked. 

Limited Trial 

 

After making revisions based on expert validation and conducting a limited trial, information was 

obtained regarding the amount of time needed to complete one package of complex multiple-choice 

questions from the digital literacy test in mathematics learning. Validity, reliability, difficulty level, and 

differentiating power can also be known by interpreting the item analysis. 

Table 2. Validity of Digital Literacy Questions  

Item 

No. 

Pearson 

Correlation 
Criteria 

1-6,8-

14, 

and 

16-20 

a > 0.38 Valid 

7,15 a < 0.38 Invalid 

 

Based on Table 2, it can be seen that the questions that have a valid category are 18 (90%) 

questions and 2 (10%) questions in the invalid category. The level of validity of the items is known by 

Pearson Correlation using SPSS version 25. 

Table 3. Reliability of Digital Literacy Questions   

Cronbach’s Alpha N of Items 

0.845 20 

 

Table 3 obtained Cronbach's Alpha of 0.845, it can be seen that the estimated reliability of digital 

literacy questions for mathematics learning is high. 
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Table 4. Digital Literacy Test Level of Difficulty 

Item No. Quantity Category Percentage 

19 1 Hard 5% 

1,3,4,8,9,10,11,12,13,16,17

, and 18 
13 Medium 65% 

2,5,6,7,15, and 20 6 easy 30% 

 

The difficulty level of the questions can be seen in Table 4. There are 1 difficult question (5%), 13 

medium questions (65%), and 6 easy questions (30%). The coefficient can be used in the Anbuso 8.0 

application to determine the level of difficulty of the question. 

Table 5. Digital Literacy Test Distinguishing Power  

Item No. Quantity Category Percentage 

1,2,3,6,8,9,11,12,13,14,

16,17,18,19, and 20 
15 good 75% 

4 1 good enough 5% 

5,7,10, and 15 4 Not good 20% 

The differences between these questions can be seen in Table 5. There were 15 questions with good 

separation, 1 question with sufficient separation, and 4 questions with poor separation.  

Table 6. Results of Analysis of Initial Characteristics of Digital Literacy Test Questions  

Item No. Quantity Category Percentage 

1,2,3,4,6,8,9,11,12,13,1

4,16,17,18,19, and 20 
16 accepted 80% 

5,7,10, and 15 4 
accepted with 

revision 
20% 

 0 rejected 0% 

Based on Table 6, the items that fall into the good and acceptable category without modification are 

16 items (80%). Without modification, items in the good and acceptable category were directly used in 

the main product. There were four (20%) items in the acceptable category that were revised before being 

used in the main product. The main product of the test questions was rearranged from the items in the 

good and acceptable categories that had not been revised or revised. complex multiple choice questions 

that will be tested in the field trial. 

Statistics of Digital Literacy Test Items from Limited Trial Results. Statistics on the initial product 

of digital literacy test questions based on limited trials can be seen in Table 7 below. 
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Table 7. Statistics of digital literacy items in the limited trial  

Statistical Scales 
Average 

Score 
Category 

Average Level of Difficulty 0.653 Medium 

Average Distinguishing 

Power 
0.402 Medium 

Based on table 7, the normalised coefficient of item difficulty is 0.653, implying that the 

items in the advanced proficiency test are medium. The normalised discriminating power of 

0.402 implies that the questions in the advanced education test are very good (acceptable). The 

questions are generally acceptable, with further refinement. 

Field Trial 

Based on the item characteristics and main product statistics of the complex multiple-choice digital 

literacy test questions developed from the limited trial, a field trial was conducted to determine the quality 

of the mathematics digital literacy test questions. 

Statistics of Digital Literacy Test Items from the Field Trial Results 

Table 8. Main Product Digital Literacy Test Level of Difficulty 

Item No. Quantity Category Percentage 

- 0 Hard 0% 

1,3,4,8,9,10,11,12,14,16, 

and 19 
11 Medium 55% 

2,5,6,7,13,15,17,18, and 20 9 Easy 45% 

The level of difficulty of these questions can be seen in Table 8. There are 11 questions with 

moderate difficulty (55%) and 9 questions with easy difficulty (45%). The coefficient can be used in the 

Anbuso 8.0 application to determine the level of difficulty of the questions. 

Table 9. Digital Literacy Test Distinguishing Power  

Item No. Quantity Category Percentage 

1,2,3,4,5,6,8,9,11,12,13

,14,16,17,18,19, and 20 
18 Good 90% 

7 1 Good enough 5% 

15 1 Not good 5% 

By looking at table 9, the separating power of the questions can be clearly seen. There are 18 

questions that have good separating power, 1 question that has sufficient separating power, and 1 question 

with poor separating power. 
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Table 10. Results of Analysis of Initial Characteristics of Digital Literacy Test Questions  

Item No. Quantity Category Percentage 

1,2,3,4,5,6,7,8,9,10,11,1

2,13,14,16,17,18,19, 

and 20 

19 Accepted 95% 

- 0 Accepted with revision 20% 

15 1 Rejected 0% 

Based on Table 10, the items in the good category and accepted without revision were 19 items 

(95%). Items in the good and acceptable category without revision are directly used in the main product. 

Items in the accepted category with revisions were 1 item (5%), rejected before use. 

Table 11. Statistics of digital literacy items in the field trial  

Statistical Scales 
Average 

Score 
Category 

Average Level of Difficulty 0.938 Easy 

Average Distinguishing Power 0.438 Medium 

Based on table 11, the average coefficient of the difficulty level of the question 0.938 means that 

the digital literacy test questions are Easy. The average differentiating power of 0.438 means that the 

questions on the digital literacy test are good (accepted). There are 19 questions that are accepted and 1 

question that is rejected. 

Product Revision  

Product revision is carried out to obtain a final product that meets valid and reliable criteria. 

Revisions were made based on the results of the assessment and analysis of the assessment instrument at 

each stage of the product trial. Product revisions in this study consisted of: product revision of validation 

results, product revision of limited trial results, and product revision of field trial results. 

After the expert assessment, limited trial, and field trial, the assessment instrument developed 

underwent several revisions based on the evaluation results. Initially, the modifications made depended 

on the information from the validators. In general, the input and ideas were related to improvements in 

digital literacy, such as sentence details, exposure of initial data in questions, and markers that did not 

match the material. Secondly, item revisions based on the results of the limited trial of the initial digital 

literacy test questions. The items asked in the recognised classification with modifications were 

overhauled by considering the consequences of checking the quality of the items asked. changes to the 

way sentences are written. Thirdly, the items were changed in connection with the consequences of the 

restricted introduction of the fundamental results of the computerised education test questions. Items in 

the class that are recognised with modifications and replaced are not used (discarded). Items that were 

good and recognised without changes were confirmed again with the advanced proficiency markers to 

know that all clues had been addressed. A set of ready-to-use digital literacy test items was developed 

from the item validity results. 
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Table 12. Revised Maths Digital Literacy Instrument 

Question No. Before Revision After Revision 

1 Jika kamu diberikan soal latihan 

matematika melalui google 

classroom dan diminta untuk 

mengerjakan dan 

mengumpulkannnya melalui google 

classroom. apa yang anda lakukan? 

Rahmat diberikan tugas untuk menggambar 

persegi panjang ABCD dengan panjang AB 

= 4 dan lebar BD = 6. Jika rahmat akan 

menggambar persegi panjang tersebut pada 

Microsoft Word, hal yang dapat dilakukan 

adalah… 

4 

 

 

 

9 

 
 

Final Product Review 

This study developed a mathematics digital literacy test kit for secondary schools. This test device 

has gone through a process of expert validation, limited trials, field trials, and improvement. The results 

of data analysis showed that the test tool was valid, reliable, and had good item quality. 

The validation criteria that have been determined for the development product become the basis for 

the assessment instrument, namely the digital literacy test questions. The instrument was validated by two 

Yogyakarta State University postgraduate lecturers who are experts in their fields. The experts' approval 

of the computerised proficiency test questions met reasonable legitimacy. The complex multiple-choice 

digital literacy test product developed was declared eligible for use by both validators.  

Of the 20 questions piloted, 18 questions were categorised as valid and 2 questions were 

categorised as invalid. In general, the instrument is acceptable. The reliability of the Cronbach's Alpha 

digital literacy test instrument of 0.845 indicates that this instrument has high reliability. 

The nature of the evaluation instrument as an advanced proficiency test item relies on the 

consequences of the items examined from the main results of the computerised educational test items, 

specifically outlining all items based on experimental information. The average difficulty level for the 

complex multiple-choice digital literacy test items was 0.434 (medium), and the average difficulty level 

for the complex multiple-choice digital literacy test items was 0.434 (medium). The average 

discriminating power was 0.938 (good). 

Based on the literature search, there are several studies that developed instruments to measure 

digital literacy (Van der Vaart & Drossaert, 2017). However, these instruments have limitations, such as 

lack of broad coverage, accuracy and reliability. The digital literacy test instrument developed in this 

study has advantages over previous digital literacy test instruments, namely broad coverage, high 

accuracy and good reliability. 
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Conformity with the basic concepts of digital literacy: The results of this study show that the 

instrument developed can measure digital literacy in junior high school mathematics learning (Cholily et 

al., 2021). This is in line with the basic concept of digital literacy, which is the ability of individuals to 

access, understand, evaluate and use digital information effectively. 

Conformity with the results of previous research: The results of this study show that the instrument 

developed has good validity and reliability (Silalahi et al., 2022). This is in line with the results of 

previous studies which show that a good instrument must have good validity and reliability. 

Contrary to the results of previous research: The results of this study show that the instrument 

developed has a broad scope (van der Vaart & Drossaert, 2017). This is in contrast to the results of 

previous studies which showed that the instruments developed had limited coverage. 

Overall, the results of this study make an important contribution to the development of digital 

literacy in junior high school mathematics learning. The instrument developed can be used to measure 

digital literacy widely and accurately. This instrument can be used for further research on digital literacy 

in junior secondary mathematics learning. 

 
Conclusion 

Based on the results of the research and discussion, the following conclusions were obtained: (1) A 

digital literacy assessment instrument was produced as a digital literacy instrument in junior high school 

mathematics learning. as many as 20 complex multiple choice questions. Seven development stages were 

used to create the assessment instrument, including: a) information gathering and research; b) planning; c) 

initial product development; d) limited trial; e) initial product revision; f) field trial; g) final product 

revision. The results of the expert assessment showing that the instrument can be used based on a review 

of the material, construction, and language aspects indicate the validity of the instrument. In addition, the 

instrument also met the reliability requirements. The multiple-choice questions have a medium level of 

difficulty, and have high differentiating power. 

Based on the research findings and conclusions mentioned above, the final use of digital literacy 

assessment instruments can be guided by the following recommendations: 1) Students can use the final 

product of the digital literacy assessment instrument, and 2) mathematics teachers in junior high schools 

can use the final product of the digital literacy assessment instrument to measure students' digital literacy 

skills. 
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