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A B S T R A K 

Rendahnya keterampilan berpikir analitis dan pemecahan masalah siswa 
sering kali disebabkan oleh kurangnya evaluasi guru terhadap tingkat 
keterampilan tersebut serta penggunaan instrumen asesmen yang belum 
memadai. Untuk mengatasi masalah ini, diperlukan penyusunan dan 
analisis instrumen yang berkualitas agar dapat menggambarkan 
kemampuan siswa secara akurat. Penelitian ini bertujuan untuk 
menganalisis instrumen keterampilan berpikir analitis dan keterampilan 
pemecahan masalah siswa menggunakan pemodelan Rasch. Penelitian 
ini merupakan penelitian deskriptif kuantitatif dengan sampel 30 siswa 
kelas XI SMA yang dipilih menggunakan teknik random sampling. 
Instrumen penelitian terdiri dari delapan butir soal esai, yaitu empat soal 
untuk mengukur keterampilan berpikir analitis dan empat soal untuk 
keterampilan pemecahan masalah. Analisis data dilakukan dengan 
menggunakan pemodelan Rasch untuk mengevaluasi validitas, 
reliabilitas, tingkat kesukaran, dan daya beda soal. Hasil penelitian 
menunjukkan bahwa instrumen memiliki validitas yang baik hingga 
sangat baik. Semua item memenuhi kriteria fit, dengan reliabilitas item 
berada pada kategori baik hingga istimewa, meskipun reliabilitas person 
tergolong rendah hingga cukup. Tingkat kesukaran soal terdistribusi 
secara ideal, mencerminkan keseimbangan antara soal yang mudah dan 
sulit, serta daya beda item yang sangat baik. Instrumen ini layak 
digunakan, tetapi disarankan untuk menambah jumlah item soal agar 
dapat meningkatkan reliabilitas person dalam pengukuran terpisah. 
Implikasi dari penelitian ini adalah pentingnya pengembangan instrumen 
asesmen yang valid dan reliabel untuk mendukung proses pembelajaran 
dan evaluasi berbasis keterampilan. 

A B S T R A C T 

The low level of analytical thinking and problem-solving skills of students is often caused by the lack of 
teacher evaluation of these skill levels and the inadequate use of assessment instruments. To overcome 
this problem, it is necessary to prepare and analyze quality instruments in order to accurately describe 
students' abilities. This study aims to analyze students' analytical thinking skills and problem-solving 
skills using Rasch modeling. This study is a quantitative descriptive research with a sample of 30 grade 
XI students of SMA who were selected using random sampling techniques. The research instrument 
consisted of eight essay questions, namely four questions to measure analytical thinking skills and four 
questions for problem-solving skills. Data analysis was carried out using Rasch modeling to evaluate 
the validity, reliability, level of difficulty, and differentiation of the questions. The results of the study show 
that the instrument has good to excellent validity. All items meet the fit criteria, with item reliability in the 
good to special category, although the reliability of the person is classified as low to sufficient. The 
difficulty level of the questions is ideally distributed, reflecting the balance between easy and difficult 
questions, as well as the excellent differentiation of items. This instrument is feasible to use, but it is 
recommended to increase the number of question items in order to increase the reliability of the person 
in the separate measurement. The implication of this study is the importance of developing valid and 
reliable assessment instruments to support the skill-based learning and evaluation process. 
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1. INTRODUCTION 

Many aspects of life have changed significantly in the age of globalization and advances in 
information technology. Today's students are faced with the challenge of not only mastering theoretical 
knowledge, but also applying it in complex real-world situations (Talebian-darzi et al., 2021; Tishana et al., 
2023). This condition demands the development of skills for students that are more than just theoretical 
understanding, emphasizing practical application, problem-solving skills, and adaptability (García-Pérez et 
al., 2021; Mruk-Tomczak & Jerzyk, 2024). In this context, the development of student skills that refer to 
practical understanding, problem solving, and the ability to adapt is very important to face complex and 
dynamically changing conditions.  Analytical thinking skills and problem solving skills are very important 
skills in both educational and professional contexts (Ramos, 2018; Tanty et al., 2022). In the context of 
education, analytical thinking and problem solving skills become the basis for students to develop higher 
thinking skills (Kania et al., 2023; Sutama et al., 2022). Individuals with good analytical thinking and 
problem-solving skills can effectively address challenges faced and make wise decisions based on available 
information (Fahmi et al., 2021; Karla et al., 2022). Analytical thinking skills enable students to critically 
evaluate information, identify cause-and-effect relationships, and make decisions based on available data 
(Demir, 2022; Ocak & EĞMiR, 2016). Meanwhile, problem solving skills help students in developing 
appropriate solutions to problems and implementing them effectively (Azizah & Nasrudin, 2022; Susilawati 
et al., 2024). Previous studies have shown that the ability to think analytically and to solve problems is an 
important skill for students to have in today's developments. However, students' analytical thinking and 
problem-solving skills are often still at a low level. The results of the study showed that as many as 49% of 
the students had analytical thinking skills in the very low category, 42% in the low category, 9% in the 
sufficient category and no students had analytical thinking skills in the good or very good category 
(Anggraini et al., 2019; I. P. M. Sari et al., 2023). While other studies have demonstrated that students' 
problem-solving abilities were relatively low (52.93%) (Anggraini et al., 2019; I. P. M. Sari et al., 2023).  

These low skills can be caused by several factors, including teaching approaches and teachers' 
abilities in facilitating the development of high-level thinking skills (Yorulmaz et al., 2017; Yurt, 2022). In 
addition, the lack of exposure to analytical thinking and problem-solving skills also hinders their 
development. It is crucial for teachers to develop evaluation tools that can accurately measure student 
learning outcomes and improve their high-level thinking skills, such as analytical thinking and problem-
solving skills (Gumala et al., 2024; Widarta et al., 2023). Unfortunately, observations at SMA Adabiah 2 
Padang showed that teachers did not use appropriate instruments to assess students' analytical thinking 
and problem-solving skills. Using effective assessments and tests can be a crucial first step in addressing 
the issue of low student achievement and improving the quality of education. Assessment involves 
designing, collecting, analysing, and interpreting information about student learning skills (Stark et al., 
2018; Zeng et al., 2018). Assessment is very important to provide valuable insight into students' cognitive 
profiles, explain their strengths and weaknesses, identify additional learning needs, and provide useful 
information for improving learning programs in the future (Harris & Clayton, 2019; Zlatkin-Troitschanskaia 
et al., 2016). To conduct an effective assessment, a well-designed assessment instrument is needed to obtain 
accurate data and information about students. 

Assessment instruments can be tests, questionnaires, assessment scales, observations, or other 
methods used according to the variables to be measured. There are two important components that must 
be considered to produce a good instrument, namely validity and reliability (Kniffin & Baert, 2015; Walters 
et al., 2023). In the context of measuring students' analytical thinking and problem-solving skills, test 
instruments are the appropriate type of instrument to use. Furthermore, analysis of the test instrument is 
carried out to see its feasibility and reliability. Instrument analysis is important to perfect the questions that 
have been made so that they provide accurate results about the students' abilities being measured 
(Fajaruddin et al., 2021; Wahab et al., 2023). Rasch model is one of the effective approaches in conducting 
instrument quality analysis. The Rasch model is a measurement method in item response theory (IRT) 
analysis with the simplest response model, namely the one-parameter logistic model (1PL) (Rahim & 
Haryanto, 2021; Yustiandi & Saepuzaman, 2021). The Rasch model, first developed by Georg Rasch, 
provides a solid foundation for the analysis of test items and the assessment of individual abilities in a 
simple and easy-to-interpret manner (Choi & Asilkalkan, 2019; Jin & Wang, 2014). Rasch model measures 
response by determining the relationship between an individual's ability level and the difficulty of the test 
items (Arnold et al., 2018; Van Zile-Tamsen, 2017). The interaction between these parameters can explain 
how the probability of a student's success in answering a question correctly is based on their ability and the 
difficulty level of the item (Adi et al., 2022; Mamat et al., 2014). Rasch model also allows for more accurate 
comparisons between individual ability and item difficulty through the conversion of test result data to a 
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logit scale, where the raw ordinal data is converted to ratio data and then converted to an equal interval 
scale (Mamat et al., 2014; McCamey, 2014; Wicaksono et al., 2021).   

The novelty of this study is to focus on in-depth analysis of analytical thinking skills and problem-
solving skills in biology learning, which are rarely discussed in detail using Rasch modeling. The study 
evaluated the quality of the instrument by examining the validity, reliability, difficulty level, and 
differentiation of the questions, which are important for accurately measuring the level of students' ability. 
This study aims to identify the strengths and weaknesses of analytical thinking and problem-solving skills 
assessment instruments, as well as provide recommendations for the development of more effective 
instruments. With a descriptive quantitative approach, this research is expected to make a significant 
contribution to improving the quality of educational evaluation, especially in biology learning. The results 
of this study are also expected to provide practical insights for teachers in designing valid, reliable, and 
appropriate assessments to support student skill development. This research seeks to evaluate the 
analytical thinking skills instrument and student problem-solving skills using the Rasch model with 
Ministep software. The analysis was conducted to determine the quality of the instrument, including 
validity, reliability, discriminative power, and item difficulty. The results of this analysis are expected to 
provide in-depth insight into the quality of the instruments used, as well as recommendations for the 
development of better assessment instruments in the future. In this way, assessment results can be used 
effectively to improve the learning process and the development of students' skills. 

 

2. METHODS 

The study conducted is quantitative descriptive research that examined a sample of 30 Grade XI 
students from SMA Adabiah 2 Padang who had studied environmental change materials selected using 
random sampling technique. The instrument used was a test instrument in the form of essay questions with 
a total of eight questions. The questions were divided into two groups, namely analytical thinking skills 
questions and problem-solving skills questions, each consisting of four questions. The analytical thinking 
skills instrument was created based on the indicators of analytical thinking skills by previous research 
stated namely (a) differentiating; (b) organizing; (c) attributing (Astriani et al., 2017; Fitriani et al., 2021). 
Meanwhile, problem-solving skill indicators are developed based on problem-solving indicators by similar 
research stated namely (a) understanding the problem; (b) planning alternative solutions to the problem; 
(c) compiling problem-solving solutions; (d) evaluating problem-solving solutions (Polya, 2004). Scoring is 
given using a rating scale. The test results were analyzed using the Rasch model and Ministep software to 
evaluate the validity, reliability, discriminatory power, and item difficulty of the instruments. The validity 
of the instrument was assessed through one-dimensionality analysis using the Rasch model and principal 
component analysis of the Rasch residual. The criteria for determining one-dimensionality were based on 
the value of raw variance explained by the measure using the criteria of (Darmana et al., 2021; Sumintono 
& Widhiarso, 2015).  This can be seen in Table 1. 

 
Tabel 1.  One-dimensionality Criteria of the Instrument 

Raw variance explained by measure (%) Interpretation 
< 20 Weak 

20 – 40 
40 – 60 

Sufficient 
Good 

> 60 Special 
 
The validity of the items or the appropriateness of the question items was analysed using three 

criteria according to (Boone et al., 2013) which can be seen in Table 2. 
 

Tabel 2.  Item Validity Criteria 

Criteria Accepted value 
Outfit mean-square value (MNSQ) 0.5 < MNSQ < 1.5 
Outfit Z-standard value (ZSTD) - 2.0 < ZSTD < 2.0 
Point Measure Correlation value (Pt Mean Corr) 0.4 < Pt Measure corr < 0.85 

 
Items that met at least two of the three specified criteria were considered valid, while those that 

showed truly inconsistent values or negative measure correlation point values were eliminated (Wibisono, 
2018). A negative point measure correlation value indicates that the item is in accordance with the construct 
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to be measured (Hayati & Lailatussaadah, 2016). The reliability analysis in the Rasch model was determined 
by person reliability and item reliability, and values approaching 1 indicated increasingly consistent 
instrument measurements (Wright & Stone, 1999). The criteria for determining the level of reliability of an 
instrument were provided in Table 3 (Sumintono & Widhiarso, 2015).  

 
Tabel 3.  Person and Item Reliability Criteria 

Reliability Value (Person/Item) Interpretation 
> 0.94 Special 

0.91 – 0.94 
0.81 – 0.90  
0.67 – 0.80 

Very Good 
Good 

Sufficient 
> 67 Weak 

 
The item difficulty level is determined by analysing the logit value and standard deviation. The 

criteria for establishing the level of item difficulty are presented in Table 4 (Hasanah & Purwanto, 2023).  
 

Tabel 4. Item Difficulty Level Category 

Measure Logit  Interpretation 
Measure logit < -SD Very easy 

-SD ≤ Measure logit ≤ 0,00 Easy 
0,00 ≤ Measure logit ≤ SD 

Measure logit > SD 
Difficult 

Very difficult  
 
The discriminatory power of an item can be evaluated using the Rasch model, with the Pt Measure 

Corr value providing a quantitative measure of this quality. The interpretation of the Pt Measure Corr value 
in relation to an item's discriminatory power is illustrated in Table 5 (A. J. Weideman, 2020). 

 
Tabel 5. Discriminatory Power Criteria 

Pt Measure Corr  Interpretation 
0,4 < Pt Measure Corr Very good 

0.3 ≤ Pt Measure Corr ≥ 0.4 Good 
0.2 ≤ Pt Measure Corr ≥ 0.3 

Pt Measure Corr < 0.2 
Sufficient 

Weak  
 

3. RESULT AND DISCUSSION 

Results 
The validity of the instrument is determined by measuring one-dimensionality through Principal 

Component Analysis of Residuals (Hayati & Lailatussaadah, 2016). The results of the test for one-
dimensionality, conducted using Ministep software, are presented in Table 6. 

 
Tabel 6. One-dimensionality of Instruments 

Group of Questions 
Raw variance explained by 

measure 
Raw unexplained variance 

in 1st contrast 
Analytical thinking skills 53.6 % 2.0859           24.2 % 
Problem Solving skill 70.5 % 1.9883           14.7 % 

 
Raw variance explained by measure analysis results for the Analytical Thinking Skills instrument 

showed a value of 53.6%, which falls into the 'good' category. Hence, the instrument is unidimensional. The 
eigenvalue value for the unexplained variance in the first contrast is 2.08, which falls within the acceptable 
range and is below 3. However, the unexplained variance in the first contrast value of 24.2% warrants 
further investigation as it falls within the weak category (Sumintono & Widhiarso, 2015). Further analysis 
at the item level was carried out, it was seen that all items were in accordance with the Rasch model and 
did not conflict with the construct being measured, namely analytical thinking skills. It follows that the 
analytical thinking skills instrument is valid. The raw variance value on the problem-solving skills question 
of 70.5% shows very good results. then the value of unexplained variance in 1st contrast of 14.7% with an 
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eigenvalue of 1.9 meets the criteria for one-dimensionality. These results indicate that the instrument has 
a very good level of validity in measuring students' problem-solving skills. Result of Item Validity showed 
in Table 7. 

 
Table 7. Result of Item Validity 

Group of Questions  No of question  

Outfit Pt 
Measure 

Corr 
Interpretation  MNSQ ZSTD 

Analytical thinking skills 

1 
2 
3 
4 

0.65 
0.81 
1.13 
1.32 

-1.47 
-70 
0.59 
1.04 

0.77 
0.74 
0.52 
0.66 

Valid 
Valid 
Valid 
Valid 

Problem Solving skill 

5 
6 
7 
8 

0.72 
1.88 
0.73 
0.97 

-1.08 
1.41 
-0.53 
0.09 

0.86 
0.44 
0.73 
0.61 

Valid 
Valid 
Valid 
Valid 

 
Table 7 shows that all items in the group of analytical thinking skills and problem-solving skills 

show values that meet the criteria so they can be said to be valid. In the group of analytical thinking skills 
questions, all items show values that align with the three criteria. Meanwhile, on problem solving skills 
questions, all questions are said to be valid by meeting the three criteria. However, there is one question 
that only meets two of the criteria, namely question item number 6. Item number 6 has an outfit MNSQ value 
of 1.88, which is above the maximum acceptable value. Table 8 shows the reliability of the person and item 
variables calculated using the Rasch model. 

 
Tabel 8. Result of Instrument Reliability  

Group of Questions Person Separation 
Person 

Reliability 
Item Separation Item Reliability 

Analytical thinking skills 1.26 0.61 2.77 0.88 
Problem Solving skill 1.57 0.71 4.72 0.96 

 
Reliability analysis of the analytical and problem-solving skills questions reveals that the 

instrument has a person separation value of 1.26 and a person reliability of 0.61 for analytical thinking, and 
a person separation of 1.57 and a person reliability of 0.71 for problem solving. The person separation value 
below 2 indicates that the instrument is less able to differentiate between students with high and low 
students ability (Linacre, 2011).  The item separation value is 2.77 and the item reliability is 0.8 for 
analytical thinking, and the item separation value is 4.72 and the item reliability is 0.96 for problem solving. 
These values suggest that the instrument is capable of measuring varying levels of difficulty with a high 
degree of consistency, and contains items of varying difficulty with a very high consistency (Kim et al., 2020; 
Maat, 2015). The analysis of the level of item difficulty using the Rasch model is shown by looking at the 
item scores on the measure logit and their standard deviations. This is summarised in Table 9. 

 
Tabel 9. Result of Item Difficulty Level  

Group of Questions Item Number Measure logit item in range Interpretation 

Analytical thinking skills 

1 
2 
3 
4 

0,00 ≤ Logit (0.05) ≤ 1.05 
0,00 ≤ Logit (0.05) ≤ 1.05 

Logit (1.43) > 1.05 
Logit (-1.53) < -1.05 

Difficult 
Difficult 

Very difficult 
Very easy 

Problem Solving skill 

5 
6 
7 
8 

Logit (-2.53) < -1.76 
Logit (2.44) > 1.76 

0,00 ≤ Logit (-0.11) ≤ 0,00 
0,00 ≤ Logit (0.20) ≤ 1.76 

Very easy 
Very difficult 

Easy 
Difficult 

 
Table 9 shows that the analytical thinking and problem-solving instruments have different levels 

of item difficulty. In the group of analytical thinking skills questions, two items were in the difficult category 
with a logit of 0.05, one question was very difficult with a logit of 1.43 and one question was very easy with 
a logit of -1.53. Meanwhile, for the group of questions on problem solving skills, each item shows a different 
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level of difficulty. A very easy question with logit -2.53, a very difficult question with logit 2.44, an easy 
question with logit -0.11 and a difficult question with logit 0.20. In Rasch analysis, the discriminatory power 
of questions can be determined through the Point Measure Corr values (A. J. Weideman, 2020). The Point 
Measure Corr value of each item and its interpretation of the discriminatory power is shown in Table 10. 
All items in the group of analytical thinking and problem-solving skills have discriminatory power in the 
very good category, where the Pt Measure Corr value is above 0.4. This shows that each item has a good 
quality in differentiating students' ability levels. 

 
Tabel 10. Result of Discriminatory Power  

Group of Questions Item Number Pt Measure Corr Interpretation 

Analytical thinking skills 

1 
2 
3 
4 

0.77 
0.74 
0.52 
0.66 

Very good 
Very good 
Very good 
Very good 

Problem Solving skill 

5 
6 
7 
8 

0.86 
0.44 
0.73 
0.61 

Very good 
Very good 
Very good 
Very good 

 
Discussion 

Rasch model analysis shows that analytical Thinking and Problem Solving Skills instrument met 
the criteria for both validity and reliability. The Analytical Thinking Skills instrument validity analysis 
shows that the instrument meets the one-dimensionality criteria in the good category, namely raw variance 
explained by measure of 53.6%. The results indicate that the instrument developed is capable of measuring 
most of the variation in the answers given by the students (Ramadhani & Fitri, 2020; R. A. Sari et al., 2021). 
The eigenvalue of the unexplained variance in 1st contrast also supports the one-dimensionality of the 
instrument where the resulting value is 2.08 which is within the accepted range of values, namely below 3.  
However, this value of 24.2% needs attention because it is above the maximum value required based on the 
criteria by similar research (Darmana et al., 2021; Sumintono & Widhiarso, 2015). This value indicates that 
24.2% of the variation cannot be explained by the Rasch model (Barendse et al., 2015; Hagell, 2014). This 
higher unexplained variance value may be an indication of the presence of additional dimensions in the 
instrument (Hayati & Lailatussaadah, 2016; Rafikasari et al., 2021). Thus, further analysis of validity at the 
item level was conducted. The item validity results confirmed that all items fit the Rasch model and had 
good validity. In the problem-solving skills question group, the raw explained variance value of 70.5% 
indicates very good instrument validity. This validity is also supported by the unexplained variance in the 
1st contrast, which has a value of 14.7% and an eigenvalue of 1.9, in accordance with the criteria. These 
results indicating that the instrument is very good at measuring students' problem-solving skills. Overall, 
the instrument has a very good ability to measure analytical thinking and problem-solving skills, according 
to previous research which stated that the raw explained variance value is greater than 40%, indicating a 
very high one-dimensionality of the instrument (Boone et al., 2013; Tesio et al., 2024). 

Validity analysis at the item level shows that all test items meet the criteria for fit test items. In the 
analytical thinking skills test group, all items show values that meet the three criteria, namely the oufit 
MNSQ value in the range of 0.65 - 1.32, the outfit ZSTD value in the range of -1.47 - 1.04, and the Pt Measure 
Corr in the range of 0.52 - 0.77. This shows that all test items are valid by meeting all criteria. Meanwhile, 
in the problem-solving skills test, three test items are said to be valid by meeting the three criteria. One item 
meets only two criteria, item 6. Test item number 6 has an outfit MNSQ value of 1.88, which is above the 
maximum acceptable value. According to previous research, a high MNSQ reflects that the test item has been 
used in a situation or by respondents in a way that is not expected or does not match the Rasch model 
predictions (Chong et al., 2022; Peeters & Augustine, 2023). This may be due to the test item being unclear 
and ambiguous (Adi et al., 2022; Mokshein et al., 2019). However, this item is still considered valid because 
the values of the Outit ZSTD and Pt Measure Corr are within acceptable range. The results of the reliability 
analysis on analytical thinking skills and problem solving showed relatively low and sufficient person 
separation and reliability values, while item separation and reliability were high. However, the low person 
reliability values could be attributed to the limited number of items. So the reliability value can be increased 
by increasing the number of test items (Kim et al., 2020; Oon et al., 2017). Meanwhile, for high item 
reliability values, this can indicate that the instrument has high consistency in estimating analytical thinking 
and problem-solving skills of students with different samples (Maat, 2015; Mokshein et al., 2019). High item 
reliability indicates that the instrument is suitable for use (Hayati & Lailatussaadah, 2016; Rafikasari et al., 
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2021). There were different results in terms of item difficulty in the group of questions on analytical 
thinking and problem-solving skills. The level of item difficulty was evenly distributed with logit values 
ranging between -1.53 and -2.44 for the respective question groups. These results indicate that the 
questions have a good distribution (Adi et al., 2022; Mokshein et al., 2019). Items are generally considered 
to have an optimal level of difficulty when their values fall within the range of -2 to 2. The analysis results 
showed that two question items in the problem-solving skills question group fell outside this range, which 
suggests that they were either too easy or too difficult. Such items can negatively impact the overall quality 
of the instrument (Azzarkasyi et al., 2019; Rozental et al., 2019).  The level of difficulty of the questions is 
related to the discriminating power. Easy and difficult items have good discriminating power, while items 
that are too difficult show poor discriminating power (Kusumawati & Hadi, 2018; Mahjabeen et al., 2017). 
Items that are too easy can be answered correctly by all students who have low and medium ability levels, 
so this item cannot differentiate the level of student ability. However, items in the analytical thinking and 
problem solving skill question groups both show the ideal item difficulty level proportion, namely the 
proportion of medium level items (difficult and easy categories) is greater than items that are too easy and 
too difficult (Permasutha et al., 2024; Shafira, 2015). The proportion of the difficulty level of the items can 
have an impact on the measurement results or the examination results of the students (Gazi et al., 2022; 
Mio et al., 2022). Items of moderate difficulty will improve the instrument quality (Permasutha et al., 2024; 
Shafira, 2015). So, when formulating items, one must pay attention to the composition of the items based 
on the level of difficulty of the items, formulating more questions at a medium level of difficulty, avoiding 
items that are too difficult and too easy, paying attention to the number of items that are sufficient to provide 
an ideal proportion. 

The discriminatory power indicates how well the item is able to differentiate individuals with 
different levels of ability or traits (Agus et al., 2016; Primi et al., 2017). In Rasch analysis, the discriminatory 
power of items can be determined through the Point Measure Corr value (Adi et al., 2022; A. J. Weideman, 
2020). All items in the analytical thinking and problem-solving skills question group have a very good 
category of discriminatory where the Pt Measure Corr value is above 0.4. This shows that students' 
responses to an item are in accordance with their ability level (Holmes et al., 2018; Jacobs et al., 2014). An 
item with a higher point measure correlation value will be more effective in differentiating students' 
abilities. A value of 1 indicates a perfect correlation between a student's response to an item and their ability 
level, with all high-ability students answering the item correctly and all low-ability students answering 
incorrectly (A. Weideman, 2019; A. J. Weideman, 2020). The results of this study make an important 
contribution to understanding the quality of instruments to measure analytical thinking skills and problem-
solving skills in biology learning. This study shows that the use of the Rasch Model allows for an in-depth 
evaluation of the validity, reliability, level of difficulty, and differentiation of question items in the 
assessment instrument. The results of the analysis provide insight into the strengths and weaknesses of the 
instruments used, as well as their relevance in supporting the development of students' thinking skills. This 
study also emphasizes the importance of developing more valid and reliable instruments to improve 
accuracy in measuring higher-order thinking skills. This can be the basis for the development of innovative 
assessment methods that support student-centered biology learning. However, the limitation of this study 
lies in the scope of the sample which may not fully represent the diversity of students nationally. This study 
has also not fully explored the influence of external factors such as learning context or students' initial 
abilities on assessment results. Recommendations for further research include the development of 
assessment instruments that can be adapted to different learning contexts, as well as broader studies 
involving more diverse samples to obtain a more comprehensive picture. An interdisciplinary approach is 
also suggested to integrate elements of pedagogy, technology, and psychometrics in the development of 
better instruments. 

 

4. CONCLUSION 

The Rasch model analysis of the analytical thinking and problem-solving tools demonstrates good 
instrument validity. All test items are deemed valid and can be utilized. Both instruments exhibit strong 
consistency in assessing students' analytical thinking and problem-solving skills. However, the person 
reliability value in the weak and sufficient categories warrants attention to enhance the consistency of 
students' responses. The analysis of item difficulty level on each instrument reveals a suitable level of item 
difficulty due to the balanced proportion of difficulty levels on the instrument. The problem-solving skills 
instrument's items that are too easy or difficult can be improved to increase discriminatory power. 
Nonetheless, all the test items already possess very good discriminatory power. Based on the study's results, 
recommendations are made to teachers, educators, and other researchers who construct instruments to 
measure student learning outcomes to pay heed to the adequate number of test items. The addition of test 



Journal of Education Research and Evaluation, Volume 8, Issue 4, 2024 pp. 785-795 792 
 

 
JERE, P-ISSN: 2597-422x E-ISSN: 2549-2675  

items can boost the reliability of the instrument regarding student responses, provide a more accurate 
picture of student achievement, and enhance the instrument's ability to discern student ability levels. 
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