MATHLINE ISSN 2502-5872 (Print)
JURNAL MATEMATIKA DAN PENDIDIKAN MATEMATIKA ISSN 2622-3627 (Elektronik)

Volume 10 Number 1, February 2025, 55-69

DEVELOPMENT AND VALIDATION OF A SELF-CONFIDENCE
MEASUREMENT INSTRUMENT IN MATHEMATICS LEARNING
USING THE RASCH MODEL

Sintha Sih Dewanti'", Adib Ashabulabib?, Indriana Puspita Dewi?, Aris Mislikhatun
Islamiyah?
1,23, 4Departement of Mathematics Education, UIN Sunan Kalijaga, Daerah Istimewa Yogyakarta,
Indonesia
*Correspondence: sintha.dewanti@uin-suka.ac.id

ABSTRACT

Self-confidence is a critical factor in mathematics learning, influencing students' engagement and
performance. However, studies show that Indonesian students often lack confidence in
mathematics subject, hindering their academic potential. Accurate instruments are needed to
measure and address this issue effectively. This tudy aims to develop a self-confidence
measurement instrument for mathematics learning among secondary school students. The
instrument comprises 25 statements categorized into four main aspects. The research employs a
descriptive quantitative method with the Rasch Model approach and utilizes exploratory and
confirmatory factor analysis. The sample consists of 122 randomly selected tenth-grade students in
Yogyakarta. The results indicate that the developed instrument has high validity, with an Aiken's V
coefficient of 0.99, and very high reliability, evidenced by a Cronbach's Alpha coefficient of 0.845
with a total of 18 items used. Factor analysis shows that the items in the self-confidence
questionnaire meet the unidimensionality requirement, although some items need correction to
enhance measurement accuracy for one self-confidence indicator. Overall, this instrument provides
a valid and reliable tool for measuring students' self-confidence in mathematics learning,
potentially contributing to the enhancement of students' confidence in this subject. So that, 18
statements are more efficient to use, without reducing the scope of the self-confident aspect being
measured. The results allow the use of instruments for various levels of education and support the
implementation of more personalized learning strategies.

Keywords: Item Response Theory, Mathematics Learning, Measurement Instrument, Rasch
Model, Self-Confidence.
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PRELIMINARY

Education is one way to improve human ethics and knowledge. Education is
defined as a process that allows learners to change their behaviour to become more mature,
independent, and able to integrate in society, especially in developing their personality
(Yusniawan et al., 2019). Education is also considered a process of instilling knowledge,

moral values, culture, and thoughts that guide human life (Asmara, 2016).With so many
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positive impacts, education has become essential in life, including in the field of
mathematics.

The word "mathematics” originally comes from the Greek word "mathematike"
which means "studying” (Gusteti & Neviyarni, 2022). Mathematics is a science that is
obtained through a thinking process (Rahmah, 2018). Mathematical concepts are generated
from the thinking process, so logic is the basis for the formation of mathematics.
Mathematics is a subject that trains critical, logical, and systematic thinking skills
(Rachmantika & Wardono, 2019). The importance of mathematics in life encourages
humans to learn it, one way is through learning mathematics.

Mathematics learning is a teaching and learning process that aims to develop
students' creativity and critical thinking skills, and help them build new knowledge to
improve their understanding of mathematics material (Anisa et al., 2020). The existence of
mathematics learning in schools aims to make students understand mathematical concepts,
be able to explain the relationship between concepts, and be able to use concepts and
algorithms flexibly, accurately, efficiently, and precisely in solving problems (Pujiadi,
2016). According to Kholil & Zulfiani (2020), learning mathematics at school aims for
students to have the ability to understand concepts, use reasoning, solve problems,
appreciate the benefits of mathematics in life, and communicate ideas through symbols and
tables. However, obstacles such as students' lack of confidence can cause failure in
learning mathematics.

Self-confidence comes from the word ‘self” which means self and ‘confidence’
which means trust, so self-confidence can be interpreted as confidence in one's own
abilities. Self-confidence is a belief in one's own ability to solve a problem (Adhimah &
Simatupang, 2014). According to Rohana et al. (2020), self-confidence is a belief in one's
own ability to complete tasks, which includes self-efficacy, optimism, objectivity,
responsibility, and realistic rationality. Individuals with high self-confidence can complete
tasks or work effectively according to their stage of development.

Self-confidence is an essential requirement for individuals to develop activities and
creativity in an effort to achieve optimal learning achievement and learning outcomes
(Andayani & Amir, 2019). According to Amri (2018), self-confidence is the most valuable
attribute of a person in social life, because with self-confidence, a person is able to
actualise all the potential that exists within him. Self-confidence has a crucial role in
helping learners become more active and confident in exploring their abilities during the
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learning process. Therefore, self-confidence needs to be considered in learning activities so
that each individual can develop their potential optimally.

According to TIMSS research (Herdiana et al., 2019), Indonesian students'
confidence in mathematics skills is still low, which is below 30% compared to other
countries. Research conducted by Fardani et al., (2021). shows that out of 30 students,
there are 6 students who have high category self-confidence, 20 students who have a
medium category, and 4 students in the low category. Learners who lack confidence tend
to be passive, undeveloped, and lack enthusiasm in learning mathematics, and are shy to
ask questions, which ultimately leads to a lack of understanding of the material. Therefore,
an accurate instrument is needed to measure students' confidence levels to identify areas
that need to be improved.

Instruments are tools for collecting and measuring quantitative information about
the variables to be studied (Nasution, 2016). Instruments need to be designed with
precision to ensure ease of use and accurate results (Dewanti et al., 2020). Assessment
instruments can measure cognitive, affective, and psychomotor abilities. The development
of self-confidence instruments is important to determine the level of student self-
confidence and its effect on learning. Research conducted by Qurni (2021) found that the
self-confidence instrument developed has a high reliability value so it is very feasible to
develop and use. Further research revealed that the self-confidence instrument developed
was very reliable with an alpha Cronbach value of 0.956 (Nursanti et al., 2020). The results
of some of these studies can be concluded that the self-confidence assessment instrument is
very feasible to develop because it has high reliability.

Most previous research on measuring students' self-confidence in mathematics
learning tends to use classical approaches, such as simple descriptive analysis or
conventional validation methods, which are often unable to capture the complexity of the
data or ensure optimal measurement accuracy. This study uses the application of the Rasch
model and exploratory factor analysis (EFA) and confirmatory factor analysis (CFA)
which are known to be able to provide more accurate, valid and reliable analysis results,
especially in the context of measuring psychological aspects such as self-confidence,
which are still rarely the main focus in similar studies. This creates an alignment, where
there is a need to develop measurement instruments that not only meet the requirements of
high validity and reliability, but also use more sophisticated approaches such as Rasch

models to improve the quality of measurement results.
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Based on the above description, self-confidence is an important factor in learning,
especially in learning mathematics, because it directly affects students' activity, creativity
and learning achievement. The low level of student confidence in Indonesia, as shown in
the TIMSS research and various other studies, highlights the need for serious attention to
this aspect. An accurate and reliable instrument is needed to measure students' confidence
level, so that it can help teachers and researchers in designing more effective learning
strategies. Therefore, this study aims to develop a confidence measurement instrument for
learners in the hope that it can make a significant contribution in improving the quality of

mathematics learning.

METHODS

This study is a quantitative descriptive study focusing on the analysis of non-test
mathematics self-confidence instruments based on IRT with the Rasch model approach.
This instrument was developed based on a literature review of self-confidence, interviews
with mathematics teachers, and input from expert lecturers from mathematics learning
experts. The instrument was designed to reflect aspects of self-confidence which are
divided into 4, namely believing in one's own abilities, acting independently in making
decisions, having a positive sense of oneself and daring to express opinions. The sampling
technique used was random sampling to select research subjects, where the total student
population was 288 and respondents were randomly selected from each class to ensure
proportional representation. The research subjects were 122 students of grade X of Senior
High Schools (SMA) in Yogyakarta. The sample size of 122 students was chosen based on
the results of a literature study on Rasch analysis, which suggests a minimum of 100-150
respondents to ensure the stability of item parameter estimates. In addition, it also
considers the level of population heterogeneity, including variations in the level of self-
confidence. There are 25 statements about mathematics self-confidence which are closed
questionnaires. The statements include aspects of self-confidence in one's abilities, making
decisions independently, having a positive self-image, and daring to express opinions.
Respondents can choose 4 answers, namely very inappropriate, inappropriate, appropriate,
and very appropriate, each of which is given a score of 1 - 4 for positive statements and
vice versa for negative statements. Therefore, the data obtained are polytomous.
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Figure 1. Flow of Self Confidence Measurement Instrument Development

The test results were analyzed using the Rasch Item Response Theory (IRT) model.
There are several polynomial models in IRT including Rating Scale Model (RSM), Graded
Response Model (GRM), Partial Credit Model (PCM), and Generalized Partial Credit
Model (GPCM) (Retnawati, 2014). Related to discriminant parameters, the Rasch model
(PCM) assumption that items have the same discrimination value in empirical data is
usually violated (Diputera, 2018). The Rasch model is used because it has a simple but
effective approach in measuring self-confidence. The Generalized Partial Credit Model
(GPCM) is one of the IRT models designed for polytomous data, namely data with more
than two answer categories, such as the Likert scale. GPCM is also able to capture
transitions between answer categories accurately, thus providing more detailed information
about self-confidence.

In this study, the item response model that can be used is GPCM, with data analysis
techniques carried out using the IRT model with the GPCM approach and computing using
R software. Quantitative data analysis techniques are employed to evaluate the validity of
content and self-confidence instruments, which are validated by six validators, including
mathematics education lecturers and experts. The validation technique used is the Delphi
technique, which is an assessment conducted by a group of experts continuously through a
questionnaire to facilitate the formation of a group decision, without the need to be entirely
face-to-face (Lukman & Mulyanti, 2017). Validators chose answers by paying attention to

the suitability of aspects, indicators, and statements.

S
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RESULT AND DISCUSSION

This research is a descriptive quantitative research of self confidence non-test
instruments. The non-test instrument developed is a questionnaire with a closed statement
to measure the level of self-confidence of students in mathematics learning. The results of
the study based on the stages carried out the first is testing validation and reliability.
Instrument validation was carried out by 6 validators consisting of mathematics education
lecturers and experts. Validators assess answer choices based on the appropriateness of
aspects, indicators, and statements. All items in the questionnaire are considered valid due
to an Aiken's V coefficient of 0.99, determined with input from 6 validators and using
answer choices ranging from 1 to 5, indicating high validity of the instrument.

The reliability of the instruments, reflecting measurement error, is demonstrated by
a Cronbach's Alpha coefficient of 0.845, indicating very high reliability. According to
Ghozali in (Verdian, 2019), that a construct or variable is said to be reliable if it has a
Cronbach's Alpha value > 0.6. The results of the corrected total correlation coefficient for
each item are greater than 0.6, so it can be concluded that each item in the statement is
reliable. Therefore, this self-confident instrument is suitable for use.

In analyzing data using item response theory, the first thing to do is to test the
dimensions of empirical data. The testing process is carried out by Exploratory Factor
Analysis (EFA) with the principal component method. The assumptions of the Kaiser-
Meyer-Olkin (KMO) and Bartlett Tests that must be met in the EFA are shown in Figure 2.

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. T72
'| Bartlett's Test of Approx. Chi-Square 943,053
Sphericity f 276
Sig. 000

Figure 2. KMO and Bartlett's Test Results

The KMO test results are KMO > 0.50, according to Subhash Sharma in (Nafisah
& Respatiwulan, 2019), if the KMO value is less than 0.50 then factor analysis is not
suitable for these variables. So that from the test results above, it shows that the sample
size of 122 already has sufficient data. According to Verdian (2019), that if the Bartlett's
Test produces a significance value < 0.05, it is concluded that the indicators used are
correlated and suitable for factor analysis. The above data forms a correlation matrix with a
close relationship between variables, as evidenced by the significance of Bartlett's test (sig.

< 0.05) which states that HO (correlation matrix is an identity matrix) is rejected. Based on
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the analysis results, the KMO value is 0.772 and the Bartlett's test significance value for
sphericity is 0.000. These results indicate that the data used are suitable for factor analysis
KMO. Therefore, factor analysis can be continued. According to Rahayu & Haryanto
(2017), that if KMO-MSA > 0.5 then factor analysis can be continued and if furthermore,
based on anti-image correlation, Measures of Adequate Sampling (MSA) >0.5,s0 24
statements are suitable for factor analysis and 1 statement, namely in one aspect of having

a positive sense of self. The anti-image matrix output is presented in Figure 3.

Anti-image Matrices

A [ Az [ A3 | a4 | A5 [ ae | B1 B2 | B3 | B4 | B5 [ B6 | B7 [ c2 | c3 [ ca | cs [ ce | Dt [ p2| b3 | b4l ps| pe
Anti-image Correlation (A1 740% -0,058|-0,083(-0,049| 0,165|-0,295|-0,048|-0,037|-0,144|-0,046|-0,082| 0,278|-0,102|-0,077|-0,263|-0,006| 0,066(-0,036/-0,169(-0,042| 0,012(-0,008| 0,091(-0,048
AZ[-0,058| 752°| 0,016]-0,301|-0,034|-0,003|-0,002|-0,242|-0,070|-0,025|-0,051| 0,031|-0,149|-0,215| 0,034| 0,048 0,102|-0,124|-0,023| 0,121| 0,054 0,054| 0,098|-0,032
A3 1-0,083| 0,016| 702 -0,037| 0,173|-0,016(-0,020| 0,026( 0,116| 0,036( 0,077| 0,067| 0,019|-0,073| 0,058|-0,335|-0,033(-0,023|-0,060|-0,371|-0,069( 0,021| 0,014|-0,038
A4[-0,049]-0,301]-0,037| 751°|-0,273| 0,042| 0,135| 0,037|-0,052|-0,176|-0,077|-0,075 0,200(-0,095| 0,154| 0,072(-0,233| 0,103|-0,026]-0,013|-0,031| 0,022]-0,104[-0,136
A5 | 0,165/-0,034| 0,173|-0,273| 751°(-0,094|-0,140|-0,118| 0,009| 0,077| 0,009| 0,182|-0,198| 0,058|-0,187| 0,022|-0,123| 0,033| 0,079(-0,060| 0,020(-0,125(-0,085( 0,131
A [-0,295(-0,003]-0,016] 0,042[-0,094| 720°| 0,055/-0,047| 0,194| 0,024| 0,035|-0,331| 0,063| 0,000 0,170[-0,193-0,402| 0,055| 0,011] 0,212[-0,024] 0,016]-0,114[-0,024
B1-0,048|-0,002|-0,020| 0,135|-0,140| 0,055 g4g"|-0,138|-0,054|-0,075| 0,066| 0,012| 0,109|-0,090|-0,060|-0,015|-0,154| 0,028|-0,044|-0,014| 0,080(-0,251| 0,028-0,226
B2 [-0,037|-0,242| 0,026 0,037|-0,118|-0,047-0,138| 833°|-0,205| 0,052|-0,008]-0,237(-0,116| 0,195|-0,076|-0,096|-0,088-0,015| 0,159|-0,118| 0,017|-0,008| 0,055| 0,050
B3-0,144|-0,070| 0,116(-0,052| 0,009| 0,194|-0,054|-0,205| 739°|-0,048|-0,101| 0,009|-0,068| 0,258 0,056|-0,223| 0,072(-0,176|-0,096| 0,000| 0,144 0,049|-0,223(-0,143
B4 | -0,046(-0,025| 0,036(-0,176| 0,077| 0,024]-0,075| 0,052|-0,048| g41°| 0,131]-0,231(-0,040| 0,134|-0,160|-0,067-0,067|-0,298| 0,023|-0,021| 0,006-0,160| 0,003| 0,070
B5[-0,082(-0,051| 0,077-0,077| 0,009| 0,035 0,066(-0,008-0,101] 0,131 736°[-0,310 0,196| 0,063|-0,060[-0,054-0,125-0,190| 0,012|-0,107]-0,172-0,037| 0,182 0,030
B6 | 0,278 0,031| 0,067(-0,075| 0,182(-0,331| 0,012[-0,237| 0,009]-0,231|-0,310| 710°|-0,258|-0,032|-0,243| 0,130| 0,109 0,125| 0,008| 0,018|-0,125-0,053|-0,035(-0,108
B7 [ -0,102(-0,149| 0,019 0,200(-0,198| 0,063 0,109(-0,116|-0,068|-0,040| 0,196]-0,258| 773°|-0,068| 0,103]-0,200(-0,014 0,005|-0,275-0,132| -0,124|-0,024| 0,030 -0,030
C2|-0,077|-0,215|-0,073(-0,095| 0,058| 0,000|-0,090| 0,195| 0,258| 0,134 0,063|-0,032|-0,068| ge6*|-0,023|-0,320|-0,148|-0,007| 0,083|-0,132| 0,025/-0,007|-0,115| 0,069
|C3]-0,263] 0,034 0,058 0,154|-0,187| 0,170[-0,060(-0,076| 0,056|-0,160|-0,060(-0,243| 0,103[-0,023| 757°| 0,066(-0,095] 0,052|-0,262| 0,010|-0,053| 0,047|-0,142 0,139
[C4|-0,006| 0,048|-0,335 0,072| 0,022-0,193|-0,015|-0,096|-0,223(-0,067|-0,054| 0,130|-0,200|-0,320 0,066 @go*|-0,054| 0,083| 0,051|-0,009(-0,031| 0,115[-0,001 0,079
C5| 0,066 0,102|-0,033-0,233|-0,123|-0,402|-0,154-0,088| 0,072|-0,067|-0,125| 0,109|-0,014|-0,148-0,095-0,054| g19°|-0,375(-0,205 0,057|-0,112|-0,051| 0,038| 0,071
C6(-0,036/-0,124|-0,023| 0,103| 0,033| 0,055 0,028|-0,015|-0,176|-0,298|-0,190| 0,125 0,005|-0,007| 0,052| 0,083|-0,375| 8p1*| 0,137|-0,072| 0,016(-0,046|-0,095(-0,022
D1-0,169(-0,023|-0,060-0,026| 0,079| 0,011]-0,044| 0,158(-0,096| 0,023| 0,012| 0,008|-0,275| 0,083-0,262| 0,051(-0,205| 0,137| 7g5%| 0,145(-0,010|-0,031]-0,059]-0,194
D2]-0,042| 0,121|-0,371|-0,013|-0,060| 0,212|-0,014(-0,118[ 0,000|-0,021|-0,107| 0,018|-0,132|-0,132| 0,010/-0,009| 0,057(-0,072| 0,145 @ga4*|-0,012(-0,208| 0,012|-0,200
D3| 0,012 0,054]-0,069(-0,031| 0,020|-0,024] 0,080| 0,017| 0,144| 0,006]-0,172|-0,125|-0,124| 0,025/-0,053|-0,031(-0,112| 0,016|-0,010[-0,012| g56°|-0,020| 0,004]-0,115
D4-0,008| 0,054| 0,021| 0,022|-0,125| 0,016|-0,251|-0,008| 0,049|-0,160|-0,037|-0,053| -0,024|-0,007| 0,047| 0,115|-0,051(-0,046|-0,031|-0,208(-0,020 gsg°|-0,311( 0,017
D5 0,091] 0,098 0,014-0,104]-0,085|-0,114] 0,028| 0,055(-0,223| 0,093| 0,182]-0,035/-0,030|-0,115(-0,142(-0,001| 0,038|-0,095|-0,059| 0,012| 0,004[-0,311] 799°|-0,234
D6 |-0,048|-0,032|-0,038(-0,136| 0,131|-0,024|-0,226| 0,050|-0,143| 0,070| 0,030|-0,108|-0,030| 0,069| 0,139| 0,079| 0,071(-0,022|-0,194|-0,200(-0,115( 0,017|-0,234( 778"
a. Measures of Sampling Adequacy(MSA)

Figure 3. Anti-image Matrix
Maximum Likelihood (ML) can be used to reduce the amount of observed
variability so that only a few principal components are formed from most of the observed
variables. This can be achieved by selecting factors with initial eigenvalues greater than 1.

The ML initial eigenvalues are shown in Figure 4.

Total Variance Explained

Initial Eigenvalues Loadings Loadings

% of [Cumulative %of  [Cumulative %of [Cumulative
Factor| Total Variance % Total Variance % Total Variance %
1 5743 23930 23330 2,583 10,764 10,764 2,613 10,887 10,887
2 2,369 9,872 33,803 3,563 14,844 25608 2,525 10,522 21,410
3 1822 7,591 41393 1,558 6,494 32,102 2,000 8,335 29,745
4 1,435 5,981 47,374 1,423 5927 38,029 1,988 8,284 38,029
5 1326 5,527 52,901
6 1270 5,292 58,193
7 1,100 4,584 62,777
8 1,048 4,367 67,144
9 0,839 3,496 70,640
10 0,775 3,230 73,871
(E] 0,736 3067| 76038
12 0,664 2760 79,706
13 0,623 2508 82304
14 0,586 2443 84746
15] 0,556 2316] 87,062
16 0,504 2098 89,160
17 0,474 1975| 91135
18 0,396 1650 92,785
19 0,348 1449 04234
20 0,326 1357| 95501
21 0,308 1284 96875
22 0,291 1211| 98,086
23 0,255 1063| 99,149
24 0,204 0851] 100,000

Extraction Method: Maximum Likelihood

Figure 4. Results of Initial Eigenvalues of Maximum Likelihood
The results of factor analysis show that 8 factors have eigenvalues greater than 1.

The percentage of construct variance that can be explained by the factors formed is the
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total variance explained. The cumulative sub column in the initial eigenvalue column
shows that reducing 24 items to one factor accounts for 23.930% of the variance, two
factors account for 33.803%, three factors explain 41.393%, and four factors account for
47.374% of the variance.

The decision on how many factors to take can be based on the eigenvalue.
Generally, factors with eigenvalues above 1 are considered significant, so from the data it
can be concluded that from 24 items, it can be reduced to 4 factors. The initial eigenvalue
of the first factor is almost the same as the eigenvalue of the second factor, then the
eigenvalue of the second factor, and so on are almost the same. Therefore, self-confidence
meets the requirements of unidimensionality through non-mathematics test instruments
(Friyatmi, 2018). Unidimensionality is needed to ensure that the self-confidence instrument
truly measures the self-confidence construct in mathematics learning according to the
aspects of self-confidence in this study, without being influenced by other factors that are
not relevant to the aspects that have been determined. This is supported by the results of
the exploratory factor analysis (EFA) showing that the KMO is 0.772, with a Bartlett's test
significance of 0.000, indicating that the data is suitable for factor analysis. The first factor
explained 23.93% of the total variance, while the eigenvalue of the second factor and so on
showed a significant reduction in the contribution of variance, supporting the assumption
of unidimensionality. Based on the Scree Plot, the inflection point occurred after the 8th
factor, indicating that most of the variation was explained by one main dimension. In
addition, the CFA results showed that all paths were significant after modification, with a
p-value of 0.0047, thus supporting a data structure that was consistent with the construct of
students' self-confidence in learning mathematics. These findings indicate that the
instrument meets the requirements of unidimensionality and is in accordance with the
Rasch Model. The unidimensionality property can be described more clearly by looking at

the elbows (bends) in Figure 5.

Scree Plot

Elgenv

1234568789 M0MN121T3X15B178B90102024

Factor Number

Figure 5. Scree Plot of Maximum Likelihood
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Thus, based on empirical data, the mathematics self-confidence statement items can
be analyzed to determine how many factors exist in the pattern on the scree plot. The point
at which there is a change in the slope of the line indicates the limit to the number of
factors to be taken, known as the inflection point. From the figure above, it can be seen that
after reaching the 8th point, the line starts to show a change in slope and the variation
explained decreases. Therefore, based on this analysis, it can be reduced that of the 24
items, the model can be reduced to 8 factors. The next step involves validating the
theoretical construct of the non-test instrument for mathematics self-confidence through

confirmatory factor analysis. The t-values from this analysis are illustrated in Figure 6.

5.87

Chi-Sguare=579.08, 4£f=271, P-value=0.00000, RMSEA=0.0

Figure 6. T-value of the Self Confidence Construct Theory
Figure 6 shows that the paths of C and A3 are not significant at p-value = 0.000.
Therefore, researchers should focus on the modification index to identify suggestions for
enhancing the model. Following adjustments, the finalized solution is depicted in Figure 7.
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Chi-Square=190.01, df=130, P-value=0.00047, RMSEA=0.062

Figure 7. Standardized solution of Self Confidence Construct Theory
Figure 6 shows the results of the Self Confidence construct theory after being
modified. The result is that all paths are significant with a p-value of 0.0047. Based on the
results of the CFA analysis output, the data is collected in table 1 below.
Table 1. CFA Analysis Output Data

No Goodness of Fit Model Standart Initial Final
Result Result

1 Goodness Fit Index (GFI) >0,90 0,72 0,85
2  Root Mean Square Error Of Approximation (RMSEA)  <0,05 0,97 0,062
3 Comparative Fit Index (CFI) >0,90 0,81 0,92
4 Adjusted Goodness of Fit (AGFI) >0,90 0,67 0,80
5 Normed Fit Index (NFI) >0,95 0,69 0,80

From table 1, GFI (goodness fit index) is one of the indices often used to assess
model fit. GFI measures how well the model explains the existing data. GFI can be used as
one of the determinations of a fit model, namely the GFI value should be > 0.90, with a
range between 0.00 (no fit/poor fit) to 1.00 (good fit or perfect fit). The initial result of the
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GFI of this model is 0.72. The final GFI result of this model is 0.85. From this GFI result,
it increased by about 0.13. Although the GFI results have increased, the GFI value is still
>0.90 so this model is not suitable enough as a reference for assessment.

Root Mean Square Error of Approximation (RMSEA) describes the model
remaining error. The expected RMSEA value < 0.05 indicates good fit, while the value of
0.05 between 0.08 the model can be said to be still accepted as a good fit model (Waluyo,
2016). The initial RMSEA result in this initial model is 0.97. The final result of RMSEA
on this model is 0.062. This RMSEA result decreased by about 0.908. Even though the
RMSEA results have decreased, they are still more than 0.05 and are in the range between
0.05 and 0.08, which means that this model can be accepted as a model that is quite
suitable or a fit model.

Comeparative Fit Index (CFI) is the value of comparing the model compiled with
the ideal model. A CFI value above 0.90 is considered good (Waluyo, 2016). The initial
CFI result in this initial model is 0.81. The final CFI result on this model is 0.92. This CFI
result increased by about 0.11. The final CFI result of this model is > 0.90, indicating that
the revised model has been compiled with an ideal model.

Adjusted Goodness of Fit (AGFI) is one of the GFI developments which is the
recommended fit index criteria for a suitable model which is > 0.90 (Waluyo, 2016). The
initial AGFI result in this initial model is 0.67. The final AGFI result on this model is 0.80.
This AGFI result increased by about 0.13. The final AGFTI result is <0.90, indicating that
the revised model lacks fit.

NFI (Normed Fit Index) is a comparison between the proposed model and the null
model, and the expected value is > 0.95 (Waluyo, 2016). The initial NFI result in this
initial model is 0.69. The final NFI result on this model is 0.80. This NFI result increased
by about 0.11. The final NFI result is <0.90, indicating that the revised model lacks fit.

The threshold represents the point where each category intersects, indicating the
minimum ability required to reach a specific level. Given the 4 answer choices on the
attitude scale, the thresholds for each item are detailed in the following table.

Table 2. IRT Results R Program

Item Location bl b2 b3
Al -0.551 -2.875 1.773 NA
A2 0.413 -2.147 0.842 2.546
A4l 0.971 -2.501 0.956 4.458
A5 0.271 -2.455 0.270 2.999
A6 0.253 -2.283 0.548 2.495

Bl -0.126 -3.491 -0.326 3.438
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Item Location bl b2 b3
B2 0.521 -3.060 0.824 3.797
B3 -0.813 -3.547 -1.119 2.228
B4 -0.220 -2.859 -0.487 2.685
B5 -0.964 -3.302 -1.531 1.942
B6 -0.661 -2.848 1.525 NA
B7 -1.229 -3.061 -1.840 1.214
D1 -1.674 -3.122 1.525 0.807
D2 -0.604 -3.267 -0.812 2.269
D3 -1.178 -4,051 -1.503 2.021
D4 -0.439 -2.749 -0.705 2.138
D5 -0.787 -2.018 -1.898 1.556
D6 -1.056 -3.537 -1.075 1.445

Out of the 18 items, 16 items feature 3 thresholds each, while 2 items have 2
thresholds. Typically, the sequence follows that threshold 1 < threshold 2 < threshold 3,
reflecting a higher likelihood of agreement with "strongly agree" compared to "agree".
Seventeen items exhibit thresholds that increase progressively from one category to the
next. Item characteristic curves depicting this threshold pattern are shown in the

following figure.
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Figure 8. Function Response Category Graph

Based on the function graph above, three thresholds are obtained, the first threshold
is the intersection between P1 and P2, the second threshold is the intersection between P2
and P3, and the third threshold is the intersection between P3 and P4. In figure (a) it can be
seen that the threshold only reaches threshold 2 with threshold 1 having a negative value
and threshold 2 having a positive value. The threshold pattern for Item 1 shows a regular
probability curve for categories P1, P2, and P3. Each category has a clear probability peak
at a certain ability value (6), indicating that the category is functioning well.

In figure (b) it can be seen that the threshold reaches threshold 3 with threshold 1
having a negative value, thresholds 2 and 3 having positive values. The threshold pattern
for Item 2 is also regular, with four categories (P1, P2, P3, and P4) each of which has a
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dominant probability area. This shows that the categories for Item 2 distinguish
respondents' abilities well. In figure (c) it can be seen that the threshold reaches threshold 3
with the first threshold being negative, the second threshold being positive, and the third
threshold being positive. The probability curve shows a pattern that is close to regular.
However, there is little overlap between categories P2 and P3 in the range of 8 between -2
and 2. This indicates that some respondents may have difficulty distinguishing between
these two categories at that level of ability. In figure (d) it can be seen that the threshold
reaches threshold 3 with threshold 1 being negative, threshold 2 being positive, and
threshold 3 being positive, but from threshold 2 to threshold 3 there is a decrease. In Item
13, the probability curve shows that categories P3 and P4 have significant overlap in the
range of @ around 2 to 4. This indicates a potential problem in discrimination between
these categories, which may affect the function of the item. Some items deviate due to less
specific statement formulation, unbalanced answer categories, respondents' perceptions of
similar categories, and uneven distribution of respondents in the ability range (8)

Based on the results of the description above, the quality of the statement items in
the Self Confidence questionnaire is appropriate to be used to measure students' Self-
Confidence. However, there are some statement items that are not appropriate to measure
one of the indicators of Self Confidence. In a study conducted by Putri et al. (2021), the
results were obtained that confirmed the validity and reliability of the self-confidence
instrument in mathematics learning using the Rasch Model, which is different from the
classical approach used in previous studies. In comparison, the study by (Putri et al., 2021)
showed lower reliability (o = 0.51) and 44 invalid subjects in their analysis. In addition,
this study makes a unique contribution by showing that the instrument can meet the
assumption of unidimensionality empirically, as supported by exploratory factor analysis
(EFA) and confirmatory factor analysis (CFA). Meanwhile, based on the findings of
Khoiriyah et al., (2022), this study developed an instrument for assessing students' self-
confidence attitudes in elementary schools, which utilizes a different approach from
traditional instruments such as the Likert scale. In comparison, previous studies showed
that the instruments used had lower reliability (o = 0.65) and lower validity (Aiken's V <
0.85). This study makes an important contribution by showing that the developed
instrument has higher validity and stronger reliability, and meets the criteria of

unidimensionality based on factor analysis.
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CONCLUSION

Based on the results of the research that has been conducted, this study produces an
instrument to measure high school students' self-confidence in learning mathematics. The
instrument that has been prepared is divided into four main aspects, namely having
confidence in one's abilities, making decisions independently, maintaining a positive self-
image, and daring to express opinions. However, after going through the analysis process,
the aspects that can measure self-confidence are the first, second, and third aspects, while
the third aspect does not meet the requirements for measuring self-confidence. Several
analyzes used to obtain aspects that can measure self-confidence are: (a) the first validity
and reliability test; (b) the second EFA test using SPSS 25; (c) the third analysis, namely
the CFA test with the LISREL application and the results obtained meet the
unidimensional requirements, meaning that the questions measure the same construct; (d)
analysis of item response theory using the R program and producing varied questions,
namely questions that have two thresholds and three thresholds. The instrument that has
been analyzed can be applied in the classroom to assess students' self-confidence, helping
teachers in providing appropriate interventions to increase their self-confidence. In
developing educational policies, this instrument can be used to design programs that
support students' psychological development. However, this instrument may be limited to
certain contexts and may need adjustments to be applied in other areas or age groups.
Further research can test this instrument in different areas or age groups to measure its

reliability and validity more broadly.

SUGGESTIONS AND RECOMENDATION

This instrument can be improved by refining the statement items that overlap in
response categories to ensure clearer and more accurate measurement of self-confidence.
Training for teachers is also important to ensure they can effectively use and interpret the
results of the instrument, enabling appropriate interventions to be implemented.
Furthermore, further testing across various age groups and geographical regions is
necessary to ensure the validity and reliability of the instrument in different contexts.
Additional research is also recommended to explore the relationship between self-
confidence and other variables, such as academic achievement and problem-solving
abilities, in order to gain deeper insights. This instrument could also be utilized in
educational policies to design programs that support the psychological and academic

development of students in a personalized and inclusive manner.
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