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1. INTRODUCTION 

According to (Dewi, 2018), education can be defined as a process of preparing individuals to adapt and survive in their 

environment (life skills). It serves as a crucial guide in life that every individual must possess and master in order to 

enhance their quality and abilities. The quality of human resources, driven by self-empowerment, becomes a benchmark for 

a country's educational quality and helps in developing individuals' capabilities through education (Maskar & Dewi, 2021). 

In addition, education also helps individuals to keep up with all the existing developments of the era (Puspaningtyas, 2019). 

Based on research conducted by (Anderha & Maskar, 2020), it is stated that education is an essential aspect that every 

individual must have in their life because it guides each individual to act and think according to their life goals. This is also 

reflected in Law No. 20 of 2003 concerning the National Education System, where self-efficacy is crucial for the nation and 

the country (Sistem Pendidikan Nasional, 2003). 

The indicator of success in education for an individual can be seen from their academic achievement (Afniola et al., 

2020). According to (Slameto, 2012), an individual's academic achievement can be influenced by psychological, physical, 

and environmental factors. One of the psychological factors that affect an individual's academic achievement is 

self-efficacy.. According to (Bandura, 1997), self-efficacy can be defined as an individual's level of confidence in their 

abilities to achieve the goals they desire in life. Self-efficacy has a significant influence on an individual's academic 

achievement, as it instills in them a high level of curiosity, perseverance, resilience, and self-confidence in problem solving. 

Self-efficacy can be developed in high school students or adolescents aged 16 to 18 years, who are becoming more 

independent and seeking their own identity during this period. According John M. Ortiz in (Tanjung & Amelia, 2017), 

self-confidence is believing in one's own abilities and being able to rely on oneself. Students need a sense of self-efficacy to 

meet the demands of an increasingly sophisticated era. According to Ormrod in (Hairida, 2017), if someone believes they 

can perform certain actions successfully, it means they have a high level of self-efficacy. 

Based on the above, self-efficacy in students needs to be attended to by educators so that their potential can be 

developed optimally. In the world of education, students with high self-efficacy tend to have high learning motivation and a 

strong enthusiasm for acquiring knowledge. They are more capable of adapting to difficulties in completing tasks assigned 

by teachers. This is in line with the opinion of (Schunk, 1990), who stated that students with high self-efficacy can find 
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solutions or a way out when facing challenges or obstacles in the learning process, making learning more effective. When 

discussing the subject of mathematics, self-efficacy is crucial in the learning process. In the study conducted by (Husna, 

2016), the development of self-efficacy in mathematics is essential to be nurtured in order to instill an appreciation for the 

vital role of mathematics in life, in accordance with the National Education Minister Regulation No. 54 of the Year. 

Self-efficacy in mathematics learning needs to be given attention because it can influence the continuity of the 

mathematics learning process (Shadiq, 2007). Additionally, self-efficacy is also important in reducing students' stress levels 

towards mathematics, which is often seen as a challenging subject for many students (Supardi US, 2010). 

In the field of education, measuring the level of self-efficacy is an important activity to assess someone's potential or 

abilities based on their learning outcomes. This measurement is conducted using measurement tools or instruments. 

Research instruments serve as measurement tools that aid in data collection and have specific criteria or qualifications 

(Djaali & Mulyono, 2000). In educational research, these instruments are used to measure students' learning achievements 

and the factors and indicators influencing the learning process. Research instruments can be divided into two techniques: 

test instruments and non-test instruments. 

The previous research conducted by (Ahriana et al., 2016) regarding self-efficacy in mathematics learning indicated 

that the level of self-efficacy among students was still low. This finding was supported by the results of interviews 

conducted with the students. When faced with mathematics problems of medium to high difficulty levels, students tended 

to give up on solving them and preferred to ask their friends who could solve the problems. The desire to be able to solve the 

problems independently was still very low. According to (Hendriana & Kadarisma, 2019), self-efficacy has a positive 

influence on students' communication abilities. This means that the higher the self-efficacy of the students, the higher 

their communication skills will be. Furthermore, the correlation coefficient value falls into the category of very strong, 

indicating a robust relationship between self-efficacy and students' communication abilities. 

Based on the expert's opinion above, it is crucial for researchers to develop a self-efficacy instrument that is proven to be 

valid, reliable, and practical. This will provide a clear understanding of students' self-efficacy levels in mathematics 

learning through the instrument administered to the students. Based on the issues outlined, the objectives of this research 

are as follows; 1) To develop a self-efficacy instrument for mathematics learning; 2) To assess the quality of the developed 

mathematical self-efficacy instrument; 3) To measure the level of students' self-efficacy in mathematics learning using the 

developed instruments. 

 

2. RESEARCH METHOD 

This research is classified as Research and Development (R&D). According to (Sugiyono, 2017), the R&D method is used to 

create, produce, and test the effectiveness of a product. The development model utilized in this research is the formative 

research model (Tessmer, 1993). There are four stages involved in the formative research development model: the 

preliminary stage, self-evaluation stage, prototyping stage, and field test stage. The following is the flow of formative 

research steps design. 

 

 

 

 

 

 

 

 

  

 

 

Figure 1. Flow of Formative Research Steps Design 
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The researchers conducted the development of an instrument to measure the level of self-efficacy among respondents, 

who are 11th-grade students at SMA 90 in South Jakarta. The sampling technique used in the study was Cluster Random 

Sampling, resulting in the selection of class XI IPA-4 with a total of 36 student respondents. 

The developed instrument is a non-test research instrument in the form of a questionnaire. The questionnaire consists 

of 28 statements regarding the review of mathematics learning and is based on self-efficacy indicators. A Likert scale with 

a range of 1 to 5 is used to fill in the statements in the questionnaire, which include both positive and negative statements. 

The Likert scale criteria for positive statements in the questionnaire are as follows: 1) Strongly Disagree; 2) Disagree; 3) 

Agree; 4) Strongly Agree; 5) Very Agree (Muslimah, 2013). He same applies to negative statements in the questionnaire. 

The questionnaire or survey used in this research is a closed-ended questionnaire, where respondents are required to select 

only one correct answer. This questionnaire is used to obtain data on students' self-efficacy, allowing the researcher to 

analyze the data in accordance with the research objectives.  

The data analysis technique used in this research is the Rasch model (quantitative research) to describe the designed 

learning instrument and assess the instrument's appropriateness after implementation in the final product. The Rasch 

model is also employed to test the validity of the items, reliability, difficulty level, and test discrimination. In determining 

the instrument's quality, the analysis process takes into account the difficulty level and test discrimination (Wahyuningsih, 

2015). Data is analyzed using Microsoft Excel and the Rasch model with Winstep software. To test the validity of an item, 

you can refer to the output from the Winstep software, specifically the table item fit order. The table item fit order is used 

to determine whether the questionnaire items used are appropriate or not. If the instrument does not meet one of the 

criteria in Table 1, the instrument can still be considered valid (Sumintono & Widhiarso, 2015). 
 

Table 1. Criteria of Validity Test 

Values Information 

Outfit Mean Square (MNSQ) 0,5 < MNSQ < 1,5 

Outfit Z-Standart (ZSTD) -2,0 < ZSTD < +2,0 

Point Measure Correlation (Pt Mean Corr) 0,4 < Pt Mean Corr < 0,85 

 

Furthermore, to test the reliability of an item, you can refer to the output from the Winstep software, particularly the 

table summary statistics. In the table summary statistics, there is also Cronbach's alpha to assess the reliability of the 

items and persons (Sumintono & Widhiarso, 2015). In the reliability test, you can use the following formula to calculate 

Alpha: [Alpha formula]. 

 

𝑟11 =  [
𝑛

𝑛 − 1
] [1 −

∑ 2𝜎𝑖

𝜎𝑖
2

] 

 

Information: 

𝑟11 : Instrument Reliability 
∑ 2𝜎𝑖

 : The sum of varians score test  

𝜎𝑖
2 : Total of variances 

𝑛  : The sum of item 
 

Next, the following table presents the criteria for Cronbach's Alpha (KR-20), Item and Person Reliability, and Item and 

Person Separation as follows: 

Table 2. Reliability in Rasch Analysis 

Statistics Fit Indices Interpretation 

Cronbach’s Alpha (KR-20) 

< 0.5 Very bad 

0.5 – 0.6 Bad 

0.6 – 0.7 Enough 

0.7 – 0.8 Good 

> 0.8 Very Good 

Item and Person Reliability 

< 0.67 Weak 

0.67 – 0.80 Enough 

0.81 – 0.90 Good 

0.91 – 0.94 Very Good 

> 0.94 Special 

Item and Person Separation  

The higher the separation value, it can be said that the quality of the 

instrument is better. Besides that, groups of item and person can be 

identified. 
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Furthermore, the level of difficulty can also be observed in the output of the Winstep software, specifically in the table 

item measure. In the table item measure, a higher measure value indicates a higher level of difficulty for the item 

(Sumintono & Widhiarso, 2015). The difficulty level of questionnaire items can be seen through the Wright Person Item 

Map. The criteria for the difficulty level of questionnaire items using the Rasch model can be seen in Table 3. 

 

Table 3. Criteria of Hardness Level Item 

Measured Value (logit) Interpretation 

𝑴𝒆𝒂𝒔𝒖𝒓𝒆 𝒍𝒐𝒈𝒊𝒕 < −𝑺𝑫 𝒍𝒐𝒈𝒊𝒕 Easy 

−𝑺𝑫 𝒍𝒐𝒈𝒊𝒕 ≤ 𝑴𝒆𝒂𝒔𝒖𝒓𝒆 𝒍𝒐𝒈𝒊𝒕 ≤ 𝟎 Medium 

𝟎 ≤ 𝑴𝒆𝒂𝒔𝒖𝒓𝒆 𝒍𝒐𝒈𝒊𝒕 ≤ 𝑺𝑫 𝒍𝒐𝒈𝒊𝒕 Hard 

𝑴𝒆𝒂𝒔𝒖𝒓𝒆 𝒍𝒐𝒈𝒊𝒕 > 𝑺𝑫 𝒍𝒐𝒈𝒊t Very Hard 

 

(Handayani & Iba, 2020) stated that the item discrimination for each item can be observed through the item's bias 

value in the questionnaire. In determining item discrimination, the separation value is needed, which functions to classify 

persons and items into certain categories. 

𝐻 =  
[(4 × 𝑆𝑒𝑝𝑎𝑟𝑎𝑡𝑖𝑜𝑛) + 1]

3
 

The higher the item separation value, the higher the quality of the instrument, and the quality of the questionnaire 

items or statements also improves. This is because a higher item separation value indicates that the instrument can 

effectively distinguish among respondents as a whole (Sumintono & Widhiarso, 2015). After going through several stages of 

development and testing the instrument, it is essential to assess the quality of the non-test instrument, which is the 

questionnaire, to determine the extent of its development process. The questionnaire items that have been developed in 

accordance with the criteria of the instrument testing are then arranged as follows. 

1. If the questionnaire items have the minimum validity level, then the validity criteria are considered fulfilled; 

2. If the questionnaire items have the minimum reliability level, then the reliability criteria are considered met; 

3. The difficulty level criteria of questionnaire items are considered good if the items can determine the level of difficulty 

among the group of items; 

4. The discrimination criteria are considered good if the instrument can classify students. 
 

Based on the research objectives, the main goal of this study is to measure the level of self-efficacy among students in 

mathematics learning using the developed instrument. After obtaining the self-efficacy data, a descriptive analysis will be 

conducted by creating a frequency distribution table to depict the frequency of each variable and categorize them into very 

high, high, moderate, low, and very low categories. The assessment criteria for each data will refer to the limits proposed by 

(Husaini Usman, 2017). 

 

Table 4. Criteria of Mathematics Self-Efficacy Level of Students 

Score Criteria 

𝑋 ≥ (𝑀 + 1,5 𝑆𝑑𝑖) Very High 
(𝑀 + 0,5 𝑆𝑑𝑖) < 𝑋 < (𝑀 + 1,5 𝑆𝑑𝑖) High 
(𝑀 − 0,5 𝑆𝑑𝑖) < 𝑋 < (𝑀 + 0,5 𝑆𝑑𝑖) Medium 
(𝑀 − 1,5 𝑆𝑑𝑖) < 𝑋 < (𝑀 − 0,5 𝑆𝑑𝑖) Low 

𝑋 ≤ (𝑀 − 1,5 𝑆𝑑𝑖) Very Low 

 

3. RESULTS AND DISCUSSION 

Description of Instrument Development Stage 

The instrument development is carried out using the formative research development model, which consists of four stages: 

preliminary stage, self-evaluation stage, prototyping stage, and field test stage (Tessmer, 1993). Here is a detailed flow of 

the formative research stages: 

1. Description of Preliminary Stage  

In the preliminary stage, a thorough review of research literature is conducted. Once all the literature is gathered, the 

location and research subjects are determined by coordinating with the targeted school and specifically focusing on 

mathematics teachers since this research is about students' self-efficacy in mathematics learning. Based on observation 
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and analysis, this research is conducted at SMA Negeri 90 Jakarta with the research subjects being 11th-grade students. 

The 11th-grade class is selected using the cluster random sampling technique, resulting in the selection of class XI IPA-4 

with a total of 36 students. 

2. Description of Self-Evaluation Stage 

The self-evaluation stage aims to develop an instrument that can measure the level of mathematical self-efficacy. In this 

stage, analysis and design are conducted regarding the non-test research instrument, including: 

a) Curriculum analysis 

In the curriculum analysis stage, it is carried out to align the objectives in the development of the non-test instrument, so 

that it can measure the level of students' mathematical self-efficacy. The curriculum under review in this study is the 2013 

curriculum. 

b) Students Analysis  

The student analysis stage focuses on 11th-grade students who have undergone comprehensive mathematics learning. 

Based on the problem analysis, it is found that the 11th-grade students at SMA 90 in South Jakarta have varying levels of 

self-efficacy. Some students have low self-efficacy, some have moderate self-efficacy, and some have high self-efficacy. This 

variation in self-efficacy levels is possible due to the individual differences in students' interest in mathematics learning. 

c) Design 

In the design stage, the objective is to develop a non-test instrument capable of measuring students' mathematical 

self-efficacy. The initial step involves designing mathematical self-efficacy questionnaire items, with a total of 28 items 

having been designed. These questionnaire items cover various indicators of mathematical self-efficacy. This design is 

referred to as the initial prototype. 

3. Description of Prototype Stage  

The Prototyping stage aims to evaluate the designed instrument. The evaluation process in the Prototyping stage consists 

of three processes: expert review, one-to-one, and small group evaluations. The purpose of these processes is to identify and 

rectify errors and shortcomings in the initial prototype. The revisions made during the evaluation process are referred to as 

Prototype I. 

a) Expert Review 

Expert Review is a form of validation performed by experts on the created instrument. The results of this review serve as 

the basis for revising and improving the instrument to be developed. Validators assess the designed instrument from two 

aspects related to filling out the Likert scale using the provided validation sheet. The Likert scale rating criteria for the 

validators are from 1 to 4, where a score of 1 indicates "strongly disagree," a score of 2 indicates "disagree," a score of 3 

indicates "agree," and a score of 4 indicates "strongly agree." In this study, the validators consist of one Mathematics 

Faculty of Education lecturer (Validator 1) and one mathematics subject teacher from SMA Negeri 90 in South Jakarta 

(Validator 2). Based on the expert assessment of the created instrument, quantitative calculations can be performed using 

the following formula (Sari et al., 2020): 

𝑃 =
∑ 𝑥𝑖

∑ 𝑥
× 100% 

Information: 

𝑃 : Percentage of assessment  

∑ 𝑥𝑖 : The total score obtained 

∑ 𝑥 : The total score altogether 

Table 5. Percentage Criteria of Validator’s Assessment 

Percentage Criteria 

76% - 100% Valid 

56% - 75% Quite Valid 

40% - 55% Less Valid 

0% - 39% Invalid 
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The self-efficacy instrument meets validity if the validators rate the average of all questionnaire items above the 

minimum percentage threshold of 56%, which qualifies as sufficiently valid or valid. If it does not meet these criteria, it 

needs to be revised again to obtain an instrument that meets the criteria of sufficiently valid or valid (Prototype I). 

b. One-to-one 

In addition to expert review, the instrument is also validated through the one-to-one process. In the one-to-one process, 

three non-subject students with various levels of self-efficacy are needed to provide feedback on the questionnaire items 

until completion. The comments given by the students are used to revise the developed instrument (Prototype II). 

c. Small Group 

The validation from expert review and one-to-one processes is used as the basis for revising the design to conduct validity 

through the small group process. The small group consists of nine non-subject students with different characteristics: three 

high-ability students, three moderate-ability students, and three low-ability students. Students are asked to fill out a 

questionnaire consisting of 28 statements related to mathematics learning reviews and referring to self-efficacy indicators 

using the Likert scale. 

After obtaining the data from the small group stage, data analysis is conducted using the Rasch model with the 

assistance of Microsoft Excel and Winstep software to test the validity and reliability of the items. The output from the 

Winstep software used to test the validity and reliability of the items is the table item fit order. The instrument design 

analyzed in this stage is then revised and developed according to the criteria for testing the validity and reliability of the 

items (Prototype III) to be implemented in the field test stage. The criteria for testing the validity and reliability of the 

items can be seen in Table 1 and Table 2. 

4. Description of Field Test Stage 

The revised and validated prototype is then tested on the research subjects, which are 36 students from class XI IPA-4 of 

SMA Negeri 90 in South Jakarta, as the field test stage. At the beginning of the field test phase, the researcher distributes 

a Google Form link as a medium for the students to fill out the questionnaire that has been developed in Prototype III using 

the Likert scale. 

The results obtained from the students' responses in the field test stage aim to determine the quality of the non-test 

instrument by conducting validity tests, reliability tests, difficulty levels, item discrimination, and criteria for non-test 

instrument quality using Microsoft Excel and the Rasch model with Winstep software. Based on the research objectives, 

the results obtained in this stage are also used to measure the students' self-efficacy level in mathematics learning using 

the developed instrument. 

 

Description of the Test Results 

After going through several stages of design and development of the non-test instrument, the results from the instrument 

evaluation process and the field test stage are as follows: 

1. Expert Review 

In the expert review process, the validator is asked to assess the designed instrument by providing opinions on 

questionnaire items that need revision. The overall assessment by the validator can be seen in Table 6. 

Table 6. Validator’s Assessment 

Validators Assessments 

Validator 1 The instrument is already quite good but needs to be improved to be suitable for use. 

Validator 2 The instrument is already good enough and suitable for use. 

 

After going through several revisions, the validator assessed the designed instrument from two aspects related to filling 

out the Likert scale through the provided validation sheet. The results of the validator's assessment can be seen in Table 7. 
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Table 7. The Result of Validator’s Assessment 

Validators Aspects Criteria 
Assessment Scale 

1 2 3 4 

Validator 1 

Contents 

Non-test measurement tools or questionnaires can be used to measure 

the level of self-efficacy. 
   √ 

In accordance with the definition of indicators.    √ 

The sentence does not cause any ambiguity.    √ 

Languages 

Using language that conforms to the rules of good and proper 

grammar. 
   √ 

The use of words appropriate for the students' school level.   √  

Validator 2 

Contents 

Non-test measurement tools or questionnaires can be used to measure 

the level of self-efficacy. 
   √ 

In accordance with the definition of indicators.    √ 

The sentence does not cause any ambiguity.    √ 

Languages 

Using language that conforms to the rules of good and proper 

grammar. 
   √ 

The use of words appropriate for the students' school level.    √ 

 

Based on the validator's assessment, the percentage result of the validator's evaluation is obtained using the quantity 

calculation formula. 

Table 8. Percentage of Validator Assessment’s Result  

Validators Percentage of Assessments Criteria 

Validator 1 95% Valid 

Validator 2 100% Valid 

 

Based on the results, the percentage has exceeded the minimum percentage threshold of 56%, with scores of 95% and 

100%. The validator's assessment for all aspects falls within the valid criteria, indicating that the instrument has achieved 

a valid level. 

 

2. One-to-one 

One-to-one was conducted by providing the non-test instrument in the form of a questionnaire to 3 students from class XI 

(non-subject). Below are the comments provided by the students regarding the given instrument. 

 

Table 9. The Result of One-to-one Process 

Students Comments 

1 The questionnaire has diverse statements. 

2 The language is easy to understand, and sentence construction is clear enough. 

3 The questionnaire is easily accessible as it uses a digital medium in the form of a Google Form. 

 

The comments provided by the students are used to revise the prepared instrument, and then the instrument can 

proceed to the next process. 

 

3. Small Group 

In this process, the researcher analyzes the data using the Rasch model to test the validity and reliability of the 

questionnaire items with the help of Microsoft Excel and Winstep software. To test the validity of an item, it can be 

observed in the output of the Winstep software, which is presented in the table item fit order. The results of the validity 

test are analyzed according to the criteria, and the obtained results are as Figure 2. 

In the above figure, items I19, I23, and I25 do not meet the validity test criteria in the table item fit order, as their 

Outfit Mean Square (MNSQ), Point Measure Correlation (Pt Mean Corr), and Outfit Z-Standard (ZSTD) values do not meet 

the criteria. However, items I9, I11, I8, I15, I14, I16, I5, I27, and I28 are considered valid because they only fail to meet one 

of the criteria. Therefore, items I19, I23, and I25 should be removed or further developed to meet the validity criteria. 

After the items were revised by eliminating those that did not meet the validity test criteria, a second validity test was 

conducted with 25 remaining items. The results are as Figure 3. 
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Figure 2. First Stage of Small Group’s Fit Order Item  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 3. Second Stage of Small Group’s Fit Order Item 

 

In the Figure 3, item I9 does not meet the validity test criteria in the table item fit order, as the values of Outfit Mean 

Square (MNSQ), Point Measure Correlation (Pt Mean Corr), and Outfit Z-Standard (ZSTD) do not meet the criteria. 

However, items I11, I8, I15, I14, I16, I21, I5, I24, and I25 are considered valid as only one criterion does not meet the 

requirements. Therefore, item I9 needs to be removed or further developed to achieve validity criteria. 

After revising the items by eliminating those that did not meet the validity test criteria, a second validity test was 

conducted with 24 items. The results are as Figure 4. 
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The image above shows the results of the item fit order for the third stage, where in the first and second stages, I23, I25, 

I19, and I9 were eliminated. Thus, there are 24 remaining items. In this third stage, items I8, I10, I14, I13, I15, I5, I23, and 

I24 are still considered valid because only one value does not meet the criteria. The validity test criteria in the table item fit 

order can be seen in Table 1. Therefore, all items in this third stage are considered valid. 

After that, to test the reliability, it can be observed from the output of the Winstep software, which includes the value of 

the Cronbach's Alpha statistic (KR-20), Item and Person Reliability, and Item and Person Separation. The results obtained 

are as Figure 5. In the Figure 5, the results of the analysis are presented in the following table, showing the obtained 

values along with the criteria based on those values. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 4. Third Stage of Small Group’s Fit Order Item 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. The Results of Reliability Test in Small Group Stage 
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In the provided image, the results of the analysis are presented in the following table, showing the obtained values 

along with the criteria based on those values. 

Table 10. The Results of Reliability Analyze in Small Group Stage 

Statistics Fit Indices Criteria 

Cronbach’s Alpha 

(KR-20) 

0.92 Very Good 

Item Reliability 0.73 Enough 

Person Reliability 0.91 Very Good 

Item Separation 1.63 The higher the separation value, it can be said that the quality of the instrument is better. 

Besides that, groups of item and person can be identified. Person Separation 3.15 
 

From the analysis results above, the value of Cronbach's Alpha (KR-20) is higher than the minimum threshold of 0.92, 

indicating that the instrument can be considered reliable 

 

4. Field Test Stage 

During the field test phase, the researcher analyzes the data from the research subjects to assess the quality of the 

instrument by conducting tests for validity, reliability, item difficulty, item discrimination, and the overall quality of the 

instrument. Microsoft Excel and the Rasch Model with Winstep software are used to determine the instrument's quality. 

To test the validity of an item during the field test phase, it can be observed in the output of the Winstep software, 

specifically in the table item fit order. The results of the validity test are analyzed according to the established criteria, and 

the following results are obtained: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Fit Order Item of Field Test Stage 

 

The picture above shows the results of the item fit order in the field test phase. All items meet the criteria for Outfit 

Mean Square (MNSQ), Point Measure Correlation (Pt Mean Corr), and Outfit Z-Standard (ZSTD) values. Therefore, all 

items in the field test phase are considered valid. To test the reliability during the field test phase, it can be observed in the 

output of the Winstep software, specifically in the statistics for Cronbach's Alpha (KR-20), Item and Person Reliability, and 

Item and Person Separation. The following results are obtained.  

In the Figure 7, the analysis results are presented in the following table, including the obtained values and the criteria 

based on those values. 
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Figure 7. Results of Reliability Test in Field Test Stage 

 

Table 11. The Results of Reliability Analyze in Field Test Stage. 

Statistics Fit Indices Criteria 

Cronbach’s Alpha 

(KR-20) 
0.93 Very Good 

Item Reliability 0.72 Enough 

Person Reliability 0.92 Very Good 

Item Separation 1.59 The higher the separation value, it can be said that the quality of the instrument is 

better. Besides that, groups of item and person can be identified. Person Separation 3.48 

 

Based on the Table 11, analysis the results show that the Cronbach's Alpha (KR-20) value is above the minimum 

threshold of 0.93, indicating that the instrument can be considered reliable. To measure the level of difficulty, it can also be 

seen in the output from the Winstep software, which is the item measure table. Here are the results of the item measure: 

Based on the Figure 8, it shows that the obtained item Separation Reliability (SD logit) value is 0.44, while the 

Measure logit value is obtained based on each item's value. The analysis of the difficulty level for each item in the 

questionnaire is presented in the Table 12. 

The instrument is considered good because it has various levels of item difficulty, namely very difficult, difficult, 

moderate, and easy. Furthermore, to determine the item's discriminative power, the value of person separation is needed to 

classify the respondents into specific groups. The value of person separation can be seen in Figure 7, which is obtained as 

3.48. 

𝐻 =  
[(4 × 𝑆𝑒𝑝𝑎𝑟𝑎𝑡𝑖𝑜𝑛) + 1]

3
 

𝐻 =  
[(4 × 3.48) + 1]

3
 

𝐻 =  4.97 
𝐻 =  5 
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Based on the results, it means that the instrument can classify respondents into 5 groups, namely very high, high, 

moderate, low, and very low. After obtaining all the analysis results through several stages of instrument testing that have 

been conducted, the quality of the non-test instrument in the form of a questionnaire is considered good enough because it 

meets all the criteria in the instrument testing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. The Results of Measure Item in Field Test Stage 
 

Table 12. Analysis of Hardness Level in Field Test Stage 

Item Item measure Criteria 

18 1.13 Very Hard 

24 0.55 Very Hard 

19 0.50 Very Hard 

20 0.45 Very Hard 

23 0.40 Hard 

5 0.35 Hard 

14 0.30 Hard 

1 0.16 Hard 

4 0.16 Hard 

12 0.06 Hard 

17 0.06 Hard 

3 0.01 Hard 

2 -0.04 Medium 

8 -0.09 Medium 

15 -0.09 Medium 

13 -0.14 Medium 

16 -0.19 Medium 

22 -0.29 Medium 

9 -0.34 Medium 

7 -0.39 Medium 
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Analysis of Student’s Mathematical Self-Efficacy Level  

In measuring students' self-efficacy level, analysis based on the criteria of mathematical self-efficacy at students' ability 

level is necessary. Students' ability level is used to identify their self-efficacy level in answering the questionnaire. The 

students' ability levels have been sorted from very high to very low based on the logit values for each person. Based on the 

Table 4, the criteria for grouping students' abilities are obtained based on the Standard Deviation Logit (SD Logit).. 

 
Table 13. Criteria for Classifying Students' Level of Self-Efficacy 

Score Criteria 

𝑋 ≥ 0.66 Very High 

0.22 ≤ 𝑋 < 0.66 High 

−0.22 < 𝑋 < 0.22 Medium 

−0.66 < 𝑋 ≤ −0.22 Low 

𝑋 ≤ −0.66 Very Low 

 

High logit values indicate high self-efficacy in answering the questionnaire. This corresponds to the total score column. 

The following are the results of person measures on the test instrument. 

 
Figure 9. The Results of Measure Person in Field Test Stage 

 

Based on the Figure 9, the grouping of students' self-efficacy levels can be seen in the Table 14. 
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Table 14. The Results of Classifying Student’s Self-Efficacy Level 

Respondents Total Score Total Counts Measure Level Self-Efficacy 

36 116 24 3.93 Very high 

22 108 24 2.68 Very high 

1 103 24 2.22 Very high 

6, 20 102 24 2.13 Very high 

21, 34 97 24 1.75 Very high 

15 95 24 1.61 Very high 

18 93 24 1.47 Very high 

23 90 24 1.26 Very high 

8, 28, 29 89 24 1.19 Very high 

3 88 24 1.12 Very high 

26 87 24 1.05 Very high 

17 84 24 0.84 Very high 

7, 9, 33 83 24 0.77 Very high 

14 82 24 0.70 Very high 

10, 16 81 24 0.62 High 

11 78 24 0.41 High 

19 77 24 0.33 High 

2 75 24 0.18 Medium 

32 74 24 0.11 Medium 

5 73 24 0.04 Medium 

4 72 24 -0.04 Medium 

12, 24, 25, 31 70 24 -0.19 Medium 

30 64 24 -0.62 Low 

13 63 24 -0.69 Very low 

35 52 24 -1.42 Very low 

27 49 24 -1.62 Very low 

 

The measurement results indicate that 89% of the respondents have a sufficiently good level of self-efficacy, while only 

11% of the respondents have a low level of self-efficacy. 

 

4. CONCLUSION 

Based on the results of the description and data analysis in this research, several conclusions can be drawn as follows: 1) 

The development of self-efficacy instrument in mathematics learning meets the validity criteria. 2) The quality of the 

developed mathematical self-efficacy instrument is considered quite good as it meets all the criteria in the instrument 

testing. 3) The measurement results of students' self-efficacy level in mathematics learning using the developed instrument 

indicate that 89% of the respondents have a sufficiently good level of self-efficacy, while only 11% of the respondents have a 

low level of self-efficacy. 
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