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Abstract: 

Science literacy assessment is critical because it helps 

measure people's understanding of scientific concepts and 

ensures the effectiveness of science education. This study 

aimed to identify the quality of the instrument based on item 

response theory in assessing high school physics science 

literacy. This instrument is found in particle dynamics 

material. This type of research is quantitative descriptive. 

The location of data collection was in three schools in 

Banjarmasin City. The sample was obtained by cluster 

random sampling. The validity of the Rasch program was 

obtained from the results of the fit order items compared to 

the MNSQ and ZSTD value criteria. The validity test and 

discriminatory power analysis results showed that three 
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invalid questions had to be discarded. The results showed 

that the developed science literacy instrument had a level of 

difficulty in the middle, so the instrument was suitable for 

both high-ability and low-ability students. This study 

implies that this assessment can help students relate physics 

concepts to local culture, increasing the relevance of 

learning and producing students who are not only 

academically competent but also have social and cultural 

awareness. 
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Introduction 
Having life skills that will help students thrive over time is a learning necessity 

in the 21st century (Afnan et al., 2023; Dewantara et al., 2019; Syafitri, 2023; Wel Ningsi 
& Mahaputra Iskandar, 2023). Scientific literacy is one of the life skills that students 
need today. It is expected that students will have the ability to interpret scientific data 
and evidence, evaluate and design scientific research, explain scientific phenomena, 
and interpret data and evidence (Hidayat et al., 2021; Sari et al., 2023a; Sholihah et al., 
2023). When physics material is linked to local wisdom, the physics learning process 
can become meaningful learning for students (Ali & Zaini, 2023; Bramastia et al., 2023; 
Khusniati et al., 2023; Putra et al., 2020; Rusmansyah et al., 2023; Sari et al., 2023b; 
Sholihah et al., 2023; Siswanto et al., 2023).  

The meaningfulness of learning in achieving 21st-century skills must be based 
on a strong foundation as the young generation of Indonesia. The profile of Pancasila 
students is the main foundation for building the character and morality of the young 
generation of Indonesia. Through a deep understanding of the values of Pancasila, 
students can internalize basic principles such as justice, unity, democracy, the one and 
only God, and just and civilized humanity (Dewi et al., 2023; Nuraini et al., 2024; 
Santika, 2020). The profile of Pancasila students not only helps form individuals with 
character and responsibility but also strengthens national identity and unity. By 
having a strong understanding of Pancasila, students can become agents of change 
who promote peace, tolerance, and justice in society and can face various global 
challenges with an attitude based on the nation's noble values (N. Huda et al., 2024; 
Ismail et al., 2021). 

Measuring 21st-century skills is very important to determine the level of 
achievement of learning indicators and to collect information about students' learning 
development on various topics (Alti et al., 2021; Chasanah et al., 2022). Assessment is 
needed to determine the level of student ability that still lacks abilities that need to be 
improved. The assessment's quality determines the measurement's success (Aulia et 
al., 2021a). Science literacy assessments are important because they help measure 
people's understanding of scientific concepts, ensure the effectiveness of science 
education, and enable the development of more effective learning strategies to 
improve understanding and skills in science (Alifiyah et al., 2020; Aulia et al., 2021b). 

In 2023, the proposing team received a DRTPM grant to develop a high school 
physics science literacy assessment based on Local Wisdom and the Pancasila Student 
Profile. The assessment developed needs to be tested for quality for further use 
according to its usefulness. The quality of the assessment is reviewed from the validity, 
reliability, level of difficulty, and discriminatory power (A. A. S. Huda & Khairina, 
2023; M Wati, 2021; Setiawan Putra et al., 2018, 2021; Wati et al., 2015, 2018, 2021; Wati 
& Mahtari, 2017; Wijayadi et al., 2023). Validity is the accuracy of the test instrument 
in the form of descriptive questions in measuring students' scientific literacy. 
Reliability is the extent to which the test instrument created can be trusted, and the 
results are not affected by circumstances (Fitri, 2007; Suharsono & Istiqomah, 2014; 
Yusup, 2018). Reliability testing is carried out to measure the level of consistency of 
the instruments developed (Azwar, 2012; Matondang, 2009).  

The level of difficulty is a measure of the ease of a question. Items with low 
criteria imply that students find it easy to solve the problem, and items with complex 
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criteria imply that students find it challenging to solve the problem (Purwanto, 2016; 
E. P. Widoyoko, 2019). The discriminatory power of a test instrument is the ability of 
a test instrument, in the form of descriptive questions, to differentiate between high 
and low-achieving students (Mansur, 2008; S. E. P. Widoyoko, 2017). The 
discriminating power is calculated using the number of correct and incorrect answers 
of students from the lower and upper groups. The quality of the assessment that has 
been developed will be tested through Item Response Theory analysis with Rasch 
modeling using the Winstep application. 

The general problem formulation of this study is "How is the quality of the 
assessment of high school physics science literacy based on Local wisdom and the 
Pancasila Student Profile?". The specific research questions are: a) Validity of the 
assessment of high school physics science literacy based on Local wisdom and the 
Pancasila Student Profile; b) Reliability of the assessment of high school physics 
science literacy based on Local wisdom and the Pancasila Student Profile; c) Level of 
difficulty of the assessment of high school physics science literacy based on Local 
wisdom and the Pancasila Student Profile; d) Distinguishing power of the assessment 
of high school physics science literacy based on Local wisdom and the Pancasila 
Student Profile. The use of IRT to evaluate assessment quality offers a modern 
statistical framework, allowing for a more nuanced understanding of item validity, 
reliability, difficulty, and distinguishing power.  

The advantage of this assessment is that it integrates the Pancasila student 
profile and local wisdom in each question so that there is cultural relevance and local 
context in evaluating science literacy. The general purpose of the study is to identify 
the quality of the Instrument based on item response theory in the assessment of high 
school physics science literacy based on Local wisdom and the Pancasila Student 
Profile, which is seen from: a) Validity of the assessment of high school physics science 
literacy based on Local wisdom and the Pancasila Student Profile; b) Reliability of the 
assessment of high school physics science literacy based on Local wisdom and the 
Pancasila Student Profile; c) Level of difficulty of the assessment of high school physics 
science literacy based on Local wisdom and the Pancasila Student Profile; d) 
Distinguishing power of the assessment of high school physics science literacy based 
on Local wisdom and the Pancasila Student Profile 

 
Research Method 

This type of research is quantitative descriptive research. The location of data 
collection is at three schools in Banjarmasin city. The instrument used is an assessment 
of high school physics science literacy based on Local wisdom and the Pancasila 
Student Profile. Students selected through cluster random sampling will answer the 
questions in the assessment. Student answer data is collected and analyzed according 
to the answer key. The data is entered into Excel and then entered into Winstep to be 
analyzed using the Rasch Model. 

 
1. Validity 

The validity calculation is reviewed from the MNSQ outfit according to table 1 
(Sumintono & Widhiarso, 2015). The criteria outlined in Table 1 specify the validity 
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requirements for an assessment based on outfit mean square (MNSQ) and point 
measure correlation (Pt Measure Corr).  

Table 1. Validity Requirements 

𝑂𝑢𝑡𝑝𝑢𝑡  Kriteria 

0,5 < 𝑜𝑢𝑡𝑓𝑖𝑡 𝑀𝑁𝑆𝑄 < 1,5 
𝑃𝑡 𝑀𝑒𝑎𝑠𝑢𝑟𝑒 𝐶𝑜𝑟𝑟 > 0 

Valid 

Selain kriteria di atas Tidak Valid 

 
Outfit MNSQ (0.5 < MNSQ < 1.5) indicates that the items fit the Rasch model 
appropriately. Values below 0.5 may suggest items are too predictable, while values 
above 1.5 indicate unexpected responses. Staying within this range implies that items 
are balanced in difficulty and contribute meaningfully to the assessment. Point 
Measure Correlation (Pt Measure Corr > 0)  means that students' ability increases, and 
their likelihood of correctly answering items. This relationship confirms that the items 
function as intended, aligning well with the student's capabilities. Together, these 
criteria ensure the validity of the assessment; items meeting these standards are 
considered valid, while those that do not are classified as invalid. 
 
2. Reliability 

The reliability value can be seen in the output table: summary of measure items 
with In the Rasch model, to determine the reliability value of the question, it can be 
analyzed through the Item Reliability and Person Reliability values based on the 
criteria in Table 2. (Sumintono & Widhiarso, 2015). 

 
Table 2. Reliability Criteria in Rasch Modeling 

Reliability (Person/Item) Interpretation 

>0.94 Excellent 

0.91 – 0.94 Very Good 

0.81 – 0.90 Good 

0.67 – 0.80 Fair 

<0.67 Weak 

 

3. The level of difficulty 

In Rasch modeling, the difficulty level of the question items is categorized based 
on the Measure logit and the Standard Deviation (SD) value of the item logit, which 
are divided into four categories (Sumintono & Widhiarso, 2015) as follows. 

 
Table 3. Criteria for the Level of Difficulty of Question Items with Rasch Modeling 

Measure (logit) Interpretation of Item Difficulty 

Measure logit <- SD logit Very easy items 

- SD logit ≤ Mesure logit ≤ 0 Easy items 

0 ≤ Measure logit ≤ SD logit Difficult items 

Measure logit > SD logit Very difficult items 

 

In addition, the level of difficulty of the test items can also be seen through the item 
map output.  
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4. Differentiating power 
Unlike the classical theory approach, in Rasch modeling, individual ability level 

analysis is used as a differentiating power to distinguish the abilities of students who 
can answer questions and are unable to answer questions. In addition, it can also be 
used to identify respondent groups based on the respondent separation index. The 
greater the item separation value, the better the quality of the instrument in terms of 
overall respondents and test items because it can identify respondent groups and item 
groups (Sumintono & Widhiarso, 2015). 
Another equation to find out the grouping more precisely is the strata equation (H): 
 
                                                                                                              (2) 

 
Based on the item separation index, students with high, medium, and low abilities can 
be determined. 

 
Results and Discussion 

The study was conducted in 3 state senior high schools in Banjarmasin City, 
which is the population in this study. The total sample of senior high school students 
in this study was 94 people. The study was conducted to describe the quality of the 
assessment of high school Physics science literacy based on local wisdom and the 
Pancasila Student Profile in terms of validity, reliability, level of difficulty, and 
discriminatory power analyzed using Winstep based on the Rasch model. 

 
1. Validity Result 

Validity in the Rasch program is obtained from the results of the item fit order 
compared to the MNSQ and ZSTD value criteria. Questions are said to be valid if they 
meet the following criteria. 
a) The Outfit MNSQ (Mean Square) value received is 0.5 < Outfit – MNSQ < 1.5 
b) The Outfit ZSTD (Z – Standard) value received is –2.0 < ZSTD < +2.0 
c) Pt Measure Corr (Point Measure Correlation) value: 0.4 < Point Measure Corr < 0.85 
(Suminto & Widhiarso, 2015) 
The summary of the item validity statistics can be seen in Table 4. below. 
 

Table 4. Item Validity 

Science Literacy Indicators Item 

Explaining scientific phenomena G1, G2, G5, G8, G9, G18 

Interpreting scientific data and evidence H3, H4, H6, H11, H12, H14, H15, H16, H17 

Evaluating and designing scientific 
investigations 

I7, I10, I13, I19 
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Figure 1. Measure Order results with Rasch modeling 

 
Based on the results of Table 1, there were three invalid questions, namely 

questions 3, 11, and 12, with indicators interpreting data and scientific evidence and 
questions with code H. In question number 3, the MNSQ outfit value was obtained at 
1.74, so it did not meet the MNSQ outfit criteria. Furthermore, in question number 11, 
the MNSQ outfit value was obtained at 1.62, and the Pt Measure Corr was -0.0,7, which 
did not meet the criteria; this question item was disqualified. Question number 12 also 
obtained an MNSQ outfit value of 2.21 and a Pt Measure Corr of -0.18, which did not 
meet the criteria. The three items that did not meet the validity criteria were 
disqualified, so of the 19 questions analyzed, 16 valid questions met the MNSQ Outfit 
value, ZSTD Outfit value, and Point Measure Correlation value. Questions that are 
declared valid mean that there is a parallel between the question score and the total 
score, thus indicating that the question can measure the student's abilities, whereas if 
the question score cannot provide support for the total score, the question is declared 
invalid. Test instruments with invalid measuring power cannot provide information 
regarding student abilities (Chan et al., 2013; Sumintono & Widhiarso, 2015). 

 
2. Reliability Item 

The reliability of an instrument is the extent to which measurements taken 
repeatedly will produce the same information. A test is reliable if there is consistency 
between one test item and another. The instrument's reliability value can be seen 
through statistical analysis in the Summary Statistics menu in Figure 2 below. 

 
Figure 2. Summary Statistic Results with Rasch Modeling 
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Based on statistical analysis data, the Item Reliability value is 0.92, which means 
that the quality of the instrument is in the outstanding category. This shows that this 
instrument is reliable and is included in the very high criteria for its reliability. The 
higher the reliability value, the higher the consistency value, and a test with high-
reliability consistency is accurate. So, the developed science literacy test instrument 
has good consistency. 

The instrument's reliability calculation results also show the separation value 
used to determine the grouping of students. By using the equation H = {(4 x 
Separation)+1}/three and a separation person value of 3.43, a value of 4.90 is obtained 
(rounded to 5), which means that this instrument groups students into five groups, 
namely very high, high, sufficient, low, and very low. The greater the separation value, 
the better the overall quality of the instrument because it can identify groups of 
respondents and items. 

 
3. The level of difficulty 

The level of difficulty measures the ease of the question. If the question has a 
low criterion, it is easy to agree on or solve with students, while questions with a 
problematic criterion are challenging to agree on or work on. The results of the 
difficulty of the question item are presented in Table 5 below. 

 
Table 5. Results of the Distribution of the Level of Difficulty of Question Items with  

Rasch Modeling 

Measure (logit) Interpretation of Item 
Difficulty 

Number of Item 

Measure logit <- 0,99 Very easy items 2 

- 0,99 ≤ Mesure logit ≤ 0,00 Easy items 7 

0,00 ≤ Measure logit ≤ 0,99 Difficult items 7 

Measure logit > 0,99  Very difficult items 3 

 
Based on Table 5. it is obtained that the questions with the highest difficulty 

level are three questions with a logit value >0.99, so these three questions are included 
in the difficult category. The questions included in the difficult category are seven, and 
the easy ones are seven. Questions in the straightforward category are two with a 
measure logit value <-0.99. This shows that the scientific literacy instrument developed 
has a level of difficulty that is manageable and not too easy, so the instrument can be 
used for students with high abilities and students with low abilities. A good level of 
difficulty of questions if the questions in the test are proportional. So, the scientific 
literacy instrument as a whole is good. The distribution of the difficulty level of the 
scientific literacy test instrument can also be seen in Figure 3 below. 
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Figure 3. Map of Distribution of Difficulty Levels 

 
4. Differentiating power 

Differentiating power is the ability of questions to distinguish students who can 
answer questions with high ability from students who have a low ability to answer. 
Differentiating power is calculated by looking at the number of correct and incorrect 
answers from the lower and upper groups. In Rasch modeling, differentiating power 
analysis is carried out by analyzing individual ability levels and distinguishing the 
abilities of students who can answer questions and those who cannot. In addition, it 
can also be used to identify respondent groups based on the respondent separation 
index. The greater the item separation value, the better the quality of the instrument 
in terms of overall respondents and question items because it can identify respondent 
groups and item groups. Another equation to find out the grouping more precisely is 
the strata equation (H): 

 

H = 
[(4 ×𝑆𝐸𝑃𝐴𝑅𝐴𝑇𝐼𝑂𝑁)+1]

3
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The separation and Person Reliability values can be seen in Figure 4. below. 
 

 
Figure 4. Summary Statistic Results with Rasch Modeling 

 
Based on Figure 4. it is known that the separation value for respondents is 0.73, 

so the value of H = 1.30 is rounded to 2, indicating that the respondent group can be 
divided into two groups based on the respondent separation value. Furthermore, the 
distribution of student abilities is also presented in Figure 5 below 

 
Figure 5. Map of Distribution of Student Ability Levels 

 
The x mark on the left is the distribution of the question items, and the one on the right 
is the distribution of the level of students' scientific literacy abilities, from high to low. 
Students with the highest ability scores consist of codes A15 and B45. While students 
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with low abilities are students with codes C65 and C67. Based on the biased question 
data results, it was found that questions 3, 11, and 12 were included in the biased 
question category, so they had to be dropped. Therefore, based on the analysis of 
validity, reliability, level of difficulty, and discriminatory power, the questions that 
would be discarded or dropped were 3. Therefore, the final stage of the scientific 
literacy instrument consisted of 16 multiple-choice questions with reasons that could 
be used as student learning tests. 
 
Conclusion 

The developed assessment of high school physics science literacy based on 
Local Wisdom and Pancasila Student Profile has been proven to be of good quality 
after conducting empirical quality tests and analyzing them based on item response 
theory (IRT) using Rasch modeling. The developed science literacy assessment is 
declared valid because it fits the model based on the Outfit MNSQ value, Outfit ZSTD 
value, and Point Measure Correlation value. The assessment is declared reliable with 
a value of 0.92 and can group students into five groups. It has a manageable and not 
too easy difficulty with a measure logit value that is distributed proportionally. It has 
a discriminatory power with a respondent separation index of 0.73 and can 
differentiate students into two groups, namely groups with high ability and low 
ability. The final stage of the physics science literacy assessment consists of 16 
multiple-choice questions with reasons that can be used as a student learning test. 

This study implies that this assessment can help students relate physics 
concepts to local culture, increasing the relevance of learning. Assessment based on 
the Pancasila Student Profile supports the national education goal of producing 
students who are not only academically competent but also have social and cultural 
awareness. This study contributes to developing innovative assessment tools by 
integrating locality and Pancasila values, offering a new approach to physics 
education. Through valid and reliable assessments, this study contributes to 
developing students' competencies in science and literacy, which are important to face 
challenges in the modern era. With this approach, the study focuses on academic 
outcomes and the formation of students' character and cultural identity. Suggestions 
for further research are that it is important to provide training for teachers in 
implementing this assessment to understand and utilize the results to improve the 
teaching process. Trialing the assessment in various school and regional contexts can 
provide further insight into the effectiveness and adaptability of this tool. 
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