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Abstract 

This study aimed to develop an instrument to measure students' metacognitive skills and self-
confidence, focusing on Statistics and Data Science courses at a Police Science College in Jakarta, 
Indonesia. Using a quantitative approach, the population included all students enrolled in the 2024–
2025 academic year from three study programs. A total of 142 students were selected through 
random group sampling, with 45 students representing each program. Data were collected via a 
Google Form containing 25 multiple-choice items for metacognitive assessment and 25 Likert-
scale statements for self-confidence measurement. Data analysis used Winstep, Jamovi, and 
ConQuest software, based on the Rasch model's assumptions: unidimensionality, local 
independence, parameter invariance, and log-linear properties. The findings showed that 73.7% of 
participants had intermediate to high ability levels, with raw scores between 21–24. No extreme 
scores (0 or 25) were found, suggesting a relatively homogeneous ability distribution. In contrast, 
self-confidence levels were higher across the sample. The combined average logit score for 
metacognitive skills and self-confidence was +3.08, indicating high performance and confidence 
among students. These results support the reliability of the developed instrument and provide 
insight into students’ cognitive and affective readiness in quantitative courses within police science 
education. 
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Contribution of this paper to the literature 
This study contributes to the literature on metacognitive skills and self-confidence. It also 
developed an instrument to measure students' metacognitive skills and self-confidence. 

 
1. Introduction 

Students with the skills to manage their knowledge tend to have higher self-confidence (Dwilaksana, 2020; 
Ferdian, Anwar, & Herdini, 2025; Sukmawati, Qadar, & Sulaeman, 2022). This is certainly beneficial in the long term 
for students, especially Police Science College students as future officers. For example, they are not easily stressed, 
think critically, evaluate situations objectively, create new solutions in solving complex problems, and are 
independent in developing appropriate and effective learning strategies. One form of formal learning or self-
development outside the academic environment is managing, organizing, and evaluating knowledge well (Flavell, 
1979; Schraw & Dennison, 1994). 

Metacognitive skills, as part of the higher-order thinking skills (HOTS), involve conceptual abilities, organizing 
knowledge, and experience in decision-making regulation (Anderson & Krathwohl, 2001; Bloom, 1956; Zohar & Dori, 
2003). One of the basic courses that is very important to study is Statistics and Data Science because it is the 
fundamental material for analyzing both basic and advanced research, including planning, developing theoretical 
frameworks, designing research instruments, collecting data, describing data, and analyzing the results of a study to 
support decision-making. 

Therefore, integrating metacognitive skills and self-confidence into the syllabus of statistics courses, through 
both theory and practice, is an important reason to study. This approach not only helps students understand the 
steps involved in solving problems based on data but also instills procedures and work sequences for problem-solving 
and is accompanied by self-confidence in opening up open discussion spaces (Bandura, 1997; Ningsih, Ramalis, & 
Purwana, 2018). 

As students who are educated to solve problems quickly and accurately, Police Science College students generally 
have sufficient fieldwork experience. This experience enriches their ability to analyze and solve problems in critical 
situations. Therefore, their ability and potential to solve problems effectively and efficiently are adequate; they are 
skilled in identifying, compiling, and simplifying problems in the form of tables, graphs, and images that are easy to 
understand, so they can be described and analyzed with confidence in delivering convincing data analysis results 
(Iswahyudi, 2012). 

As a basic course, Statistics and Data Science play a role in supporting logical skills and the development of 
research data management, design, and analysis at both basic and advanced levels. Students with good metacognitive 
skills tend to organize problem-solving strategies better, identify errors, and improve their academic performance 
(Hattie & Timperley, 2007; Isfiani & Ekanara, 2022).  

Some previous studies related to instruments in the education field have been conducted by Rafik and Sari (2023); 
Ilman, Putri, Julita, Ristanto, and Isfaeni (2024); Anriani and Gholobi (2024); Jarnudi, Hidayat, Syafrizal, Fahamzah, 
and Amrudin (2024); Rusdiyanto, Rubini, and Ardianto (2023), and Sugiharto, Cantika, and Werdhani (2023). In 
reality, and based on previous studies, the measurement quality of instruments for metacognition and self-confidence 
variables has not been widely assessed, especially in the field of Statistics, where both variables are integrated in the 
form of tests and non-tests. Another obstacle is the limited ability to evaluate the measurement of examination 
instruments or tests and other non-tests, such as in classical test theory (CTT) or the true score theory developed 
by Spearman (1904); DeMars (2010); Retnawati (2014), and Sumintono and Widhiarso (2013), which is formulated 
as follows. 

𝑋 =  𝑇 +  𝑒   (1) 
This means that the test taker's ability or raw score (X) can only be measured from the number of correct answers 

(T) and errors or measurement inaccuracy scores (e) that cannot be avoided in a test. It is clear that this information 
is too limited to describe X through T. Measurement experts developed a new measurement known as item response 
theory (IRT), also called modern test theory, which includes the Rasch model, 1PL model (One-parameter logistic 
model), 2PL model, 3PL model, and 4PL model. The following is the form of the Rasch model equation when adapted 
into the classical test theory formula. 

𝑋 = 𝑃(𝑌𝑝𝑖 = 1|𝜃, 𝑏) =  1

1+𝑒
−(𝜗𝑝−𝑏𝑖) +  𝜖  (2) 

It is known that Equation 2 provides more information than Equation 1, with (P(Y)_{pi}=1); the probability of 

individual p answering a question i correctly. θ_{p}; the ability of individual p (metacognition); and b_{i} the level 

of difficulty of question i (statistics question); Y_{pi}, the answer score (1 = correct and 0 = incorrect). and ϵ the 
probability of data errors not explained by the model. 

The Rasch model is more relevant in describing individual abilities by calculating the probability of a correct 

answer for each individual on each question, taking into account the interaction of individual abilities (θp) and the 
level of difficulty of the questions (bi) (Van Zile-Tamsen, 2017). In addition, the Rasch model verifies that each 
question and individual follow the unidimensionality assumption, which is indicated by fit (infit and outfit), helping 
to evaluate whether the data fits the model or not. The reference criterion for the question item is said to be fit (infit) 
if it is between the values 0.5 < MNSQ < 1.5, while it is called the standard Z outfit if it is within -2.0 < ZSTD < 
+2.0 (Sari & Mahmudi, 2024). 

The results of the Rasch model are presented on a logit scale, which allows the results to be directly compared 
across different populations and items, provided the data meet the model assumptions. The Rasch model can also 
accommodate different research instrument scale formats (e.g., dichotomous or polytomous), offering a broader range 
of outputs to explain (Wright, 1977, 1994; Yen, 1993). While ordinal data such as the Likert scale, the Rasch model 
approach uses the Rasch Rating Scale Model (RSM) or Partial Credit Model (PCM). 

The results of Rasch analysis allow for fairer scores and local independence for the population because it considers 
individual abilities according to the difficulty level of the questions on the same scale (Wright, 1977). 

𝑃(𝑌𝑝𝑖 = k|θ, b, τ) =  𝑒
𝜗𝑝−𝑏𝑖−𝜏𝑘

∑ 𝑒
𝜗𝑝−𝑏𝑖−𝜏𝑘𝑚

𝑖=0

+  𝜖  (3) 
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Explanation for per (3), P(Y_pi=k); The probability of individual p giving a response to category k: θp; individual 

p's ability (self-confidence); bi, the difficulty level of question i; τk, the threshold parameter for category k, which 
indicates the transition from one category to the next; m, the number of response categories. The PCM model is 
more flexible than RSM because it allows each question item to have different categories. The formula is similar, but 

the threshold (τk) is calculated separately for each question item. In other words, for example, question A has 
categories 1, 2, 3, and 4, and question B only has categories 1 and 2, which can be calculated simultaneously. 

The following are the requirements and assumptions for the Rasch model to be fulfilled: (1) Unidimensionality, 
the instrument analyzed must measure one main ability or construct (for example, statistical metacognitive ability, 
self-confidence level, or understanding of a particular concept). It can be checked with factor analysis (Exploratory 
Factor Analysis or Confirmatory Factor Analysis) or with a Unidimensionality Index such as the eigenvalue from 
principal component analysis (PCA) on residual data. (2) Local Independence, meaning participants' answers to one 
question item do not depend on their answers to other questions. This can be checked with residual correlation 
analysis between items. (3) Parameter Invariance, where item difficulty and participant ability (person ability) must 
be independent of each other. It can be verified by examining fit statistics, namely Infit Mean Square (MNSQ) and 
Outfit MNSQ. (4) Log-Linear Properties, which involve using logarithmic equations to relate the probability of 

correct answers to the difference between participant ability (θ) and item difficulty (b). This property explains that 
the Rasch model provides consistent and mathematically measurable estimates (Sari, Pongsophon, Vongsangnak, 
Pimthong, & Pitiporntapin, 2022). 

 

2. Research Methodology 
This research was conducted at a Police Science College in Jakarta, Indonesia. The population consisted of all 

Police Science College students in Jakarta, Indonesia; specifically, students of class 82 who took the Statistics Data 
Science course in 2024. The population was students enrolled in this course, totaling 307 individuals. The sample 
was selected based on the composition of the study programs (Police Administration, Police Technology, and Police 
Law), representing 40 students. The test was conducted via Google Forms during the 13th and 14th meetings, 
assuming students had studied all the materials. The research instrument used multiple-choice questions with a time 
limit of 120 minutes. The questions covered all syllabuses of the Statistics and Data Science course concerning 
metacognition indicators, including knowledge, experience, and regulation (Table 1, Table 2, and Table 3). 

 
Table 1. Framework of research instrument for sub-variable knowledge. 

Dimension Subdimension Topics Indicator Sample of item 

Knowledge 
 

Definition: 
Awareness of 

knowledge and 
thought 

processes 

Declarative 
knowledge 
 
Definition: 
Knowledge of 
facts, information, 
or concepts that a 
person has. 
 

- Measures in 
statistics 
 

- Frequency 
distribution 

(1) Explains the 
definitions of 
mean, median, and 
mode. 

(2) Identify the types 
of data distribution 
(Normal and 
Surprise data). 

What is data centralization size? 
a. The size used illustrates the 

variation of the dataset. 
b. The measure used determines the 

relationship between the two 
variables. 

c. A measure that describes the 
average location of the data. 

d. A measure that groups data into 
categories. 

Procedural 
knowledge  
 
Definition: 
Knowledge of how 
to do things, 
including problem-
solving methods 
and strategies. 

- Measures in 
statistics 

- Frequency 
distribution 
and statistical 
table 

 

(1) Calculate the 
mean, median, and 
mode values of the 
data provided. 

(2) Compile a 
frequency 
distribution table 
from raw data. 

The correct procedure for performing a 
normality test using statistical software 
is: 
a. Enter the data, select the t-test 

menu, and read the p-value. 
b. Enter data, select the normality 

test menu, and read the results 
of graphs or statistics. 

c. Calculate the mean and standard 
deviation, then make a histogram. 

d. Select data with outliers, then 
calculate the z-score value. 

Conditional 
knowledge 
 
Definition: 
Knowledge of 
when and why to 
use a particular 
strategy or method 
in the right 
context. 
 

- Measures in 
statistics 

- Non-
parametric 
hypotheses & 
statistics 

 

(1) Choose when to 
use mean versus 
median in statistics 
reports. 

(2) Compile a 
frequency 
distribution table 
from raw data 

For police study researchers, when 
should primary data be used instead of 
secondary data to analyze patterns of 
social conflict? 
a. When secondary data is available in 

large quantities. 
b. When you want to get specific 

and up-to-date information from 
the public. 

c. When research time is limited. 
d. When historical data is needed in 

the long term 

 
This study aims to apply the Rasch model in evaluating the measurement instrument of students' metacognitive 

skills and self-confidence in Statistics and Data Science courses at a Police Science College in Jakarta, Indonesia. This 
study is expected to be useful in developing valid and reliable instruments and to provide new insights into the 
integration of the creation of Statistics and Data Science questions based on metacognitive variable indicators, testing 
them with modern test theory. In addition, the results of this study can be applied to the development of similar 
instruments in other courses, thus supporting the achievement of broader learning objectives and in-depth 
experiences for students. 
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However, the combination of metacognition variables and student self-confidence in learning has an important 
relationship because it indicates that what has been understood is aligned with the correct answer choices. However, 
not much research has explored these two variables, especially in the context of statistics and data science learning. 
Another aspect to be achieved is to provide important explanations for educators in designing more effective teaching 
strategies, designing high-level thinking questions (HOTS), and organizing knowledge experiences in one decision-
making regulation based on valid and reliable data. 
 
Table 2. Framework of research instrument for sub-variable experience. 

Dimension Subdimension Topics Indicator Sample of item 

Experience 
 

Definition: 
Awareness 

of the 
ongoing 
thought 

process in a 
given 

situation. 

Reflection on the 
learning process 
 
Definition: The 
ability to reflect 
on how to think, 
understand, or 
complete a task 
during or after 
an activity. 
 

- Simple 
regression 

- Hypothesis 

(1) Evaluate strategies in 
solving simple 
regression problems. 

(2) Identify common 
errors in creating 
frequency distribution 
tables. 

Police studies students collected data from 
two simulation groups. Ex.. A (With the 
involvement of community 
representatives), Ke. B (Without involving 
community representatives). {A, B} = 
{(85,70), (90, 65), (80, 60), (88, 75), 
(92,67)}. Hypothesis: 
H0: There was no difference in the 

average success rate between groups 
A and B. 

H1: There is a difference in the average 
success rate between groups A and B. 

The first step to take to test this hypothesis 
is: 
a. Calculate the correlation between the 

time of discussion and the success of 
conflict resolution. 

b. Perform a t-test on two 
independent samples to compare 
the mean success. 

c. Using regression analysis to predict 
success based on discussion time. 

d. Calculate the average score for each 

group and draw conclusions directly 

from the data. 

Feelings or 
intuition 
towards tasks  
 
Definition: 
Emotional 
awareness or 
intuitive 
perception of 
completing a 
specific task,  

- Multiple 
regression 

- Hypothesis 
 

(1) Reveals the difficulty 
of understanding the 
concept of multiple 
regression 

(2) Describe feelings 

towards hypothetical 

concepts 

A police member collects data based on the 
security risk factor of the occurrence of 
conflicts and provocative actions of the 
parties involved (Variable X). Decisions 
are made based on intuition and data 
analysis by intervening early or waiting 
(Variable Y). To test the relationship 
between risk factors and police decisions, 
the appropriate method is: 
a. Test t in pairs 
b. Pearson correlation 
c. Simple linear regression analysis. 
d. Chi-square test. 

Awareness of the 
success or failure 
of the strategy 
 
Definition: 
Ability to 
recognize the 
strategy used. 

- Measures in 
statistics 

- Non-
parametric 
hypotheses 
& statistics 

 

(1) Recognize effective 
strategies in analyzing 
data with non-
parametric statistics. 

 
(2) Experience using data 

analysis tools. 

One investigator found that the mode of 
certain crime data appeared at a very low 
level, while the mean and median were in 
the higher range. What are the 
implications for the hypothesis analysis 
being carried out? 
a. The low mode indicates that the 

data are highly variable, so the 
hypothesis results may be unstable. 

b. Focus on mode as it shows the most 
dominant trend. 

c. Ignore the mode because the mean and 
median are more important. 

d. Change the hypothesis test to focus 
solely on the mode. 

 
Table 3. Framework of research instruments for sub-variables of regulation. 

Dimension Subdimension Topics Indicator Sample of item 

Regulation 
 

Definition: 
Awareness 
to control 

and 
regulate 
thought 

processes 
while 

Planning 
 
Definition: 
Setting goals, 
choosing 
strategies, and 
predicting 
outcomes before 
committing to 
tasks 

- Simple 
regression 

- Parameteric 
name 
statistics 

(1) Prepare a plan of 
steps in solving 
simple regression 
test questions. 

(2) Design learning 
strategies to 
understand non-
parametric 
statistical concepts. 

A police officer decided to measure the 
severity of the conflict in different regions. He 
divided the area into three zones (A, B, and C) 
and recorded the number of conflicts as 
follows: 
Zone A: 10, 12, 9 
Zone B: 15, 14, 13 
Zone C: 8, 7, 10 
The officer planned an intervention by 
calculating the standard deviation of the 
number of conflicts in Zone B. What is the 
standard deviation? 
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Dimension Subdimension Topics Indicator Sample of item 

studying or 
working 

a. 0.47           b. 1.00 
c. 1.15           d. 1.24 

Monitoring 
 
Definition: 
Keeping an eye 
on progress 
during the 
learning process 
or completing 
tasks to ensure 
the right 
strategy. 

- Multiple 
regression 

- Hypothesis 
 

(1) Monitor the 
suitability of the 
steps in calculating 
the frequency 
distribution. 

(2) Evaluate whether 
the hypothesis 
testing carried out 
is in accordance 
with the data 
scenario. 

A police officer monitors the effectiveness of 
conflict resolution strategies in the mining 
area. After the strategy was implemented for 
three months, he obtained the following data. 
    Month 1: 20 conflict incidents 
    Month 2: 15 conflict incidents 
    Month 3: 10 conflict incidents 
    The officer wanted to ensure that the 
downward trend in the number of incidents 
indicated the success of the strategy. To 
monitor this trend, the most appropriate 
analysis methods used are: 

 
a. Calculate the average number of conflicts 

per month. 
b. Use a line chart to visualize the change 

in the number of conflicts each month. 
c. Compare the conflict data of this region 

with the region without intervention. 
d. Using hypothesis tests to determine the 

success of the strategy. 
Evaluation 
 
Definition: 
Assess the 
results after the 
task is completed 
to determine 
success and 
identify 
necessary 
improvements. 

- Frequency 
distribution 

- Multiple 
regression 

- Introduction 
to data 
science 

(1) Assess whether the 
multiple regression 
calculation strategy 
provides correct 
and efficient 
results. 

(2) Analyze learning 
outcomes on the 
concept of 
descriptive science 
and statistical data, 
and design 
improvement steps 
if necessary. 

A police chief has completed a training 
program to improve police members' 
negotiating skills in handling social conflicts. 
To evaluate the success of the program, 
officers used data on the success of 
negotiations before and after training: 
    Before training: 60% of negotiations are 
successful. 
After training: 85% of negotiations are 
successful. 
The most appropriate statistical method to 
evaluate whether this increase is significant is: 
a. Test z for the proportion of two samples. 
b. Test two independent samples. 
c. Chi-square test for frequency 

distribution. 
d. Paired t-test. 

 

2.1. Research Instrument 
The measurement of the variables studied includes a discussion of Statistics and Data Science courses covering 

measurements in statistics, frequency distribution and statistical tables, hypothesis testing, simple regression, 
multiple regression, non-parametric statistics, and an introduction to data science. The questionnaire consists of two 
parts: (1) Metacognitive Skills Scale (True/False), and (2) Belief/Self-Confidence Scale (Likert). Declarative 
knowledge: 5 questions; procedural knowledge: 5 questions; conditional knowledge: 4 questions; experience: 6 
questions (2 reflections, 2 intuitions, 2 success/failure strategies); regulation: 5 questions (1 planning, 2 monitoring, 
2 evaluation). The Figure 1 illustrates an example of filling out a questionnaire in a Google form. 

 

 
Figure 1. Example of a quotation question from Google Form. 

 
After the data from the Google form is saved in the Excel program, it is then analyzed using the Rasch model 

with Jamovi and Winsteps software. The metacognition and self-confidence skills test results are tabulated and 
cleaned using Excel, then saved and reanalyzed using the Jamovi program. The next data analysis process follows 
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the four conditions and assumptions of the fulfillment of the Rasch model that have been explained previously 
(Unidimensionality, Local Independence, Parameter Invariance, and Loglinear Properties). 
 

3. Results and Discussion 
3.1. Metacognition 
3.1.1. Item Reliability Test (Model Fit) 

The results of the Rasch model analysis of the research instrument using Jamovi and Winsteps produced the 
same fit model; only the information from the Jamovi program was too simple, so the results from the Winsteps 
program will be displayed here. The summary statistics from Winsteps (see Figure 2, Figure 3, and Figure 4). 

Based on Figure 2 and Figure 3, it is known that there are three respondents (students) who have perfect scores 
(EXTREME Person), so they were excluded from the analysis process. Furthermore, the average score of 
respondents in the Statistics and Data Science (Measure) course is 3.08 logits. As is known, the average logit value 
of more than 0.0 indicates that the respondent will answer more questions with a form similar to the question. 

Furthermore, Cronbach's alpha value of 0.74 indicates that the overall interaction between person and item is 
very good, with the reference value meeting the reliable requirements above 0.7, which is categorized as good 
(Sumintono & Widhiarso, 2013). On the other hand, with the person reliability value of 0.24 and item reliability of 
0.90, it can be concluded that the consistency of the respondents' answers is weak. However, the quality of the 
questions in the instrument is very good. 
 

 
Figure 2. Summary statistics of person ability. 

 
Based on the opinion of Boone, Staver, and Yale (2014), The test items can be considered valid if they meet three 

requirements: (1) Infit data is between the values 0.5 < MNSQ < 1.5. (2) Standard Z outfit data is between -2.0 < 
ZSTD < +2.0. (3) The point-measure correlation value is not negative and falls between 0.4 < PT Measure Corr < 
0.85 (Sari & Mahmudi, 2024). Based on Figure 2 and Figure 3, the requirements for valid items are met according to 
the first and second requirements, although the third requirement has not all been met (see Figure 4). However, this 
strengthens the previous evidence that the consistency of respondents' answers is weak; in other words, some 
respondents answered by guessing. Referring to this information, it is quite useful or reasonable to improve test 
items with multiple meanings or interpretations (ambiguous and confusing for respondents). 

 

 
Figure 3. Summary statistics of ability items. 
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Figure 4. Point measure correlation. 

 
Based on Figure 4, Information on the level of difficulty of the questions (logit) can be found by dividing the 

questions into two parts: difficult questions and easy questions. Difficult questions (S) include: Question number 7 or 
S7 (4.40 logit), S19 (2.77 logit), S2 (1.182 logit), S1 (0.96 logit), S14 (0.89 logit), S24 (0.81 logit), S25 (0.56 logit), S6 
(0.27 logit), S22 (0.27 logit), S11 (0.16 logit), S17 (0.16 logit), S21 (0.16 logit), and S16 (0.05 logit). Easy questions 
consist of: S10 (-0.08 logit), S23 (-0.23 logit), S20 (-0.72 logit), S3 (-0.93 logit), S5 (-0.93 logit), S9 (-0.93 logit), S12 
(-0.93 logit), S8 (-1.19 logit), S15 (-1.19 logit), S18 (-1.51 logit), S4 (-1.96 logit), and S13 (-2.68 logit). All questions 
can be considered as measurement tools for Statistics and Data Science metacognition, with some improvements in 
the sentences or adjustments to the questions based on the reliability information of the questions to prevent 
misinterpretation. 

 

3.2. Unidimensionality of Question Items 
The requirement for unidimensionality of question items refers to the majority of data variance that can explain 

one main dimension of the research measurement instrument. In other words, the instrument developed can measure 
what it is intended to measure, in this case, the construct of metacognition in Statistics and Data Science courses. 
Unidimensionality is based on the Rasch model, using Principal Component Analysis (PCA) of the residuals 
(Sumintono & Widhiarso, 2013). Figure 5 explains the fulfillment of the data unidimensionality requirement using 
Winsteps. 
 

 
Figure 5. Standard variance of residual data. 

 
Based on the data Unidimensionality requirement, if the raw variance data measurement result is above 20% 

(dichotomy), it is considered to have met the Unidimensionality requirement. If the value is above 40% (polytomy), 
it is better, and above 60% indicates it is special (Sumintono & Widhiarso, 2013). Meanwhile, the data processing 
results with the Rasch model (Figure 5) show a raw variance of 34.8%, indicating that the data unidimensionality 
requirement is met. Likewise, for other requirements, the data variance that cannot be explained by the instrument 
ideally does not exceed 15% (Sumintono & Widhiarso, 2013). Furthermore, it can be explained from Figure 5 that 
the data variance that the instrument cannot explain is all below 10%. In other words, the data is quite ideal to meet 
the unidimensionality requirement. So, based on the unidimensionality information, the Rasch model data can assure 
that the data produced is valid, reliable, and relevant according to the constructs measured by the statistical 
metacognition and data science variables. 

 

3.3. Local Independence Test of Question Items 
Local independence is a component of Rasch model analysis; after accounting for the respondent's ability (or the 

main construct being measured), the responses to each item must be unconnected or independent of each other, 
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depending solely on individual ability and not on other items that are already known from previous responses (Yen, 
1993). If this assumption is violated, the answer to the other item influences the answer to one item. 

Figure 6 explains that the local independence required by the Rasch model is around the residual correlation 
above 0.2 or below -0.2 on the logit scale. So, question numbers S5 and S9 are correlated quite highly with 0.59 logits. 
A high correlation (both positive and negative) indicates that there is a significant relationship between the residuals 
of the two items. This relationship is not explained by the main dimensions being measured. Respondents' answers 
to question number S5 affect the answers to question number S9, or these two items measure very similar aspects 
(content redundancy). 

Likewise, the correlation of -0.31 between items S7 and S11 indicates a high negative correlation, suggesting 
that these two items have an inverse or conflicting relationship. If one item is answered correctly, the other is likely 
answered incorrectly, which may reflect bias in item construction or indicate that the two items measure conflicting 
concepts. 

 

 
Figure 6. Local independence test. 

 
To overcome local dependency, namely by fixing the question or deleting one of the questions with the most 

frequent chance of appearing, such as question numbers S3, S10, and S13. Likewise, there is a high negative 
correlation with question number S7. Here is an excerpt from question number S5, which can be seen in Figure 7, 
and the answer quote for question number 5 (S5) can be seen in Figure 8. 

 

 
Figure 7. Excerpt from question number 5 (S5) from Google form. 

 

 
Figure 8. Answer quote for question number 5 (S5) from Google form. 
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3.4. Item Parameter Invariance 
Rasch model parameter invariance is used to explain that the item difficulty parameter remains consistent 

regardless of the characteristics of the respondent group; in addition, the individual's ability being measured is not 
influenced by the type of particular item given. 

 

 
Figure 9. Answer patterns and difficulty levels of question items. 

 
Based on Figure 9, it can be concluded that the metacognition measuring instrument can provide fair and 

unbiased results for all respondents following the ideal line pattern. The distribution of individual ability (Person 
ability) and item difficulty level (Item difficulty) shows a logical pattern and does not depend on certain attributes.  
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Figure 10. Distribution of test question answers and level of question item difficulty. 

 
Based on Figure 10, the distribution of item scores and measures of participants can be explained according to 

the Rasch model. Item scores range from 0 to 25, with logit measures ranging from -5.17 (for a score of 0) to +5.89 
(for a score of 25). Measures represent the level of participant ability in the Rasch model. Standard errors (S.E.) are 
larger at both ends of the distribution (extreme scores), indicating that the measure estimates in that area are less 
stable. 

Most participants scored in the middle of the distribution, with scores of 21–24 covering 73.7% of participants. 
This indicates that most participants possess medium to high levels of ability. Extreme scores (0 or 25) are rare, 
reflecting the few participants with very low or very high abilities. 

The equation shows the linear relationship between raw scores and logit measures: 
(1) Predicted score based on measure: Score = Measure × 2.953 + 12.46. 

(2) Predicted measure based on score: Measure = score × 0.319 − 3.97. 
The ogive graph shows the log-linear relationship between raw scores and logit measures (See Figure 11. This 

indicates that the Rasch model fits the data. 
 

 
Figure 11. Distribution of students' self-confidence metacognition answers. 

 

4. Conclusion and Suggestions 
4.1. Conclusion 

The analysis results indicate that the measurement of metacognition (Binary scale) and self-confidence (Likert 
scale) is reliable and meets the requirements based on Rasch model analysis. It is recommended to improve and clarify 
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ambiguous and confusing questions for respondents by simplifying sentences or words accordingly. The distribution 
of participant score data and ability measures in the Rasch model shows that most participants have abilities at 
medium to high levels, with raw scores ranging from 21 to 24, covering 73.7% of the population. This suggests that 
participants have relatively homogeneous abilities at medium and high levels. Extreme scores (0 and 25) were not 
observed, indicating that only a few participants had very low or very high abilities. 

The following equation can explain the linear relationship between raw scores and logit measures. 
1. Score Prediction from Size: Score = Size × 2.953 + 12.46. 

2. Size Prediction from Score: Size = score × 0.319 − 3.97. 
In the self-confidence variable, analyzed as a separate or combined dimension, the measurement results show 

that the average level of student self-confidence logit is higher than the average metacognition logit. This indicates 
that Police Science College students tend to have greater self-confidence in decision-making. However, this has not 
been accompanied by a more mature plan of knowledge, experience, and organization of regulation to improve 
metacognition skills. 

In multidimensional analysis, self-confidence can be considered as a separate dimension from metacognition, 
whereas in the rating scale model analysis, both can be combined into a single dimension. These results indicate that 
the measurement of metacognition and self-confidence for the two variables are interrelated and influence the process 
of making academic and non-academic decisions. 
 

4.2. Suggestions 
The application of Rasch model analysis is recommended using multidimensional analysis of the Rasch model 

with data that have different scales, such as Binary and Likert scales. Researchers should use a consistent data format 
and software that supports this analysis, such as Winsteps, Jamovi, and ConQuest. The use of the Rasch model can 
provide an expansion of meaning and insight into the relationship between dimensions compared to unidimensional 
analysis. 

The need to validate data with different scales explains that both scales can be analyzed within a single model 
framework. Researchers can further explore the effect of different scales on model parameter estimates, especially 
regarding the size of the logit and standard error in each dimension. 

Further researchers are advised to develop design instruments that involve different scales (Binary or Likert) so 
that they require more complex analysis. Therefore, initial testing on simulated data before application to real data 
is highly recommended to minimize potential errors. 

Further researchers are advised to integrate a multidimensional approach with machine learning or data mining 
techniques to explore more complex patterns in the data, especially when the number of dimensions and items 
increases. 
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