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Abstract: This study aims to analyze the validity and reliability of the instrument 
using the Rasch Model approach. The validity test was conducted by considering 
the indicators of infit and outfit mean square (MNSQ), Z-standard (ZSTD), and 
Point Measure Correlation (PTMEA CORR.). The analysis results indicate that 
most items fit the model, with three items (1, 2, 3) classified as valid, two items (4 
and 6) identified as misfit, and one item (5) categorized as overfit, thus requiring 
further review. Meanwhile, the reliability test produced a Person Reliability value 
of 0.70 (real) and 0.78 (model), a Separation Index of 1.51 (real) and 1.87 (model), 
as well as a Cronbach’s Alpha value of 0.64. These findings suggest that the 
instrument demonstrates adequate internal consistency and discriminative 
power, although revisions or additional items are still needed to improve the 
quality of measurement. 
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Introduction  
 

Indonesia is widely recognized as a maritime 
country, where the majority of people living in coastal 
areas generally work as fishermen (Tranter et al., 2022). 
All activities related to the sea are referred to as maritime 
culture. Culture itself encompasses the entire body of 
human ideas that give rise to actions and creations. 
Thus, maritime culture can be understood as a collection 
of ideas that underlie the actions and daily practices of 
coastal communities. Activities within maritime culture 
have a close relationship with Chemistry. For example, 
fishermen use wood to build boats instead of iron, a 
choice that can be explained through the concept of 
corrosion in Chemistry. Therefore, it is important to 
connect maritime culture with topics in Basic Chemistry. 

Chemistry, as a branch of science, has a distinctive 
characteristic in its reliance on experimentation 
(Ngendabanga et al., 2025). To understand various 
concepts and theories in Chemistry, practical work is 
required as a direct learning medium (Chan et al., 2021). 

Through laboratory activities, students can gain real 
experiences and develop scientific attitudes, which in 
turn strengthens their long-term understanding 
(Rahmawati, Haryani, & Kasmui, 2014). In practicum-
based learning, a laboratory manual or guide is 
necessary. This manual serves as a direction for students 
in carrying out experiments and as an aid for teachers to 
achieve learning objectives. Through these experimental 
activities, the relationship between maritime culture and 
Chemistry can be explained more concretely. 

Students often encounter challenges in learning 
Chemistry, primarily due to difficulties in 
understanding chemical terminology, complex 
concepts, and numerical calculations (Anwar, 2012; 
Cardellini, 2012)). To overcome these barriers, effective 
management of Chemistry learning is required, 
particularly at the planning and implementation stages. 
With the right approach, students can enhance their 
understanding of Chemistry, further develop their 
critical thinking skills, and improve overall learning 
outcomes. 
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The presence of Artificial Intelligence (AI) in 
education has brought significant positive impacts, 
particularly in supporting Chemistry learning. AI 
enables the delivery of materials in a visual and 
interactive manner, making it easier for students to 
grasp abstract and complex chemical concepts. This 
technology also allows for the implementation of virtual 
laboratory simulations, which are highly beneficial 
when laboratory facilities are limited. Moreover, AI can 
analyze student learning outcomes in real-time and 
provide quick, personalized feedback, thereby 
improving the effectiveness of learning and fostering the 
development of students’ critical thinking skills 
(Alimuddin & Nursaptini, 2021). Thus, the integration of 
AI in Chemistry learning becomes an innovative 
solution to enhance the quality of science education in 
the digital era (Sari & Hidayat, 2022). 

Measuring the validity and reliability of an 
instrument is a crucial step in educational research, 
particularly to ensure that the instrument truly measures 
what it is intended to measure and produces consistent 
data. One widely used approach is the Rasch Model, 
which offers advantages in providing a more in-depth 
analysis of both item quality and respondent ability 
simultaneously (Sumintono & Widhiarso, 2015). With 
the Rasch Model, researchers can identify misfitting 
items, detect bias, and ensure that the measurement 
scale is unidimensional, thereby producing results that 
are more accurate and scientifically accountable (Boone, 
Staver, & Yale, 2014). Therefore, the application of the 
Rasch Model is highly important in developing valid 
and reliable instruments in educational research and 
learning evaluation (Bond & Fox, 2015). This study aims 
to measure the validity and reliability of an instrument 
for assessing critical thinking skills in the 
implementation of Basic Chemistry practicum. 
 

Method 
 
Instrumen Validity  

Instrument validation aims to determine the 
accuracy of the instrument before it is implemented. The 
type of validity used in this study is theoretical validity. 
Theoretical validity is intended to obtain expert 
judgments regarding the content, construction, and 
language of the instrument to be used. The validation 
process was carried out by lecturers at the University of 
Mataram. Subsequently, empirical testing was 
conducted by administering a critical thinking skills test 
in the Basic Chemistry course. The validity data were 
then analyzed using the Ministep application with the 
Rasch Model method. An item is considered valid if it 
fits the model and meets two criteria during data 
collection (Sumintono & Widhiarso, 2015). According to 

Bone, Staver, and Yale (2014), the criteria for examining 
item fit are as follows: 
a. Accepted Outfit Mean Square (MNSQ) values: 0.5 < 

MNSQ < 1.5 
b. Accepted Outfit Z-Standard (ZSTD) values: -2.0 < 

ZSTD < 2.0 
c. Accepted Point-Measure Correlation (PTMEA 

CORR.) values: 0.4 < PTMEA CORR. < 0.85 

 
Instrumen Validity  

Instrument reliability aims to determine the level of 
consistency in the measurement results of a test. The 
criteria for testing instrument reliability based on the 
Rasch Model are presented in Table 1. 
 
Table 1. Cronbach’s Alpha, Person Reliability, and Item 
Reliability 
Type of 
Reliability 

Reliability 
Coefficient 

Category 

Cronbach’s Alpha 0.00 – 0.20 Very low 
0.21 – 0.40 Low 
0.41 – 0.70 Moderate 
0.71 – 0.90 High 
0.91 – 1.00 Very high 

Person Reliability 
and Item 
Reliability 

< 0.67 Weak 
0.67 – 0.80 Fair 
0.08 – 0.90 Good 
0.91 – 0.94 Very good 

> 0.94 Excellent 

 
Result and Discussion 
 
Validity Test 

The instrument validity test in this study was 
conducted using the Rasch Model approach, focusing on 
key indicators such as infit and outfit mean square 
(MNSQ), Z-standard (ZSTD), and Point Measure 
Correlation (PTMEA CORR.). The analysis results 
revealed that most items fell into the “fit” category 
according to the Rasch Model. Items 1, 2, and 3 showed 
infit and outfit MNSQ values within the ideal range (0.5–
1.5) and ZSTD values within ±2.0. This indicates that 
these three items are valid and function as intended to 
measure the targeted construct. 

 

 
Figure 1. Item Validity Table of Critical Thingking Skills 
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However, several items showed indications of 
misfit. Item 4 recorded an outfit MNSQ value of 1.66 
(>1.5), while Item 6 showed an infit MNSQ value of 1.51 
(>1.5). These values suggest that the two items deviate 
from the model’s prediction and may reflect overly 
random response patterns, indicating the need for 
revision either in wording or in difficulty level. 

In addition, Item 5 was identified as overfit, with an 
infit MNSQ value of 0.50 and an outfit MNSQ value of 
0.47 (<0.5). The overfit condition implies that the item 
was too easily predicted and contributed little new 
information regarding respondent ability. Although 
Item 5 had a relatively high PTMEA CORR. value (0.85), 
it should be reconsidered for revision or removal to 
improve the efficiency of the instrument. From the 
perspective of Point Measure Correlation (PTMEA 
CORR.), all items showed positive values (0.50–0.85), 
indicating that all items measure the same construct and 
none contradict the intended measurement. This 
strengthens the evidence that the instrument was 
generally consistent. 

In conclusion, the instrument demonstrated a 
reasonably good level of quality. Three items (1, 2, and 
3) were valid according to the model, while two items (4 
and 6) required revision due to misfit tendencies, and 
one item (5) should be reconsidered due to its overfit 
condition. Revising these items is expected to enhance 
the overall validity of the instrument. 

 

Reliabilty Test 
Instrument reliability was analyzed using the Rasch 

Model approach by considering indicators such as 
Person Reliability, Separation Index, and Cronbach’s 
Alpha (KR-20). The analysis results showed that the 
Person Reliability values were 0.70 (real) and 0.78 
(model). According to Rasch reliability criteria, 
reliability values ≥0.70 indicate that respondents’ 
consistency in answering the instrument falls into the 
“fairly good” category. This means that the instrument 
was able to distinguish respondent abilities with a 
sufficient level of consistency. 

 

 
Figure 2. Item Reliability Table of Critical Thingking Skills 

 

Furthermore, the Separation Index values of 1.51 
(real) and 1.87 (model) suggest that the instrument could 
classify respondents into approximately two distinct 
ability levels. This indicates that the instrument 
possessed adequate discriminative power, although it 
has not yet reached the ideal standard (≥2.0). In addition, 
the Cronbach’s Alpha (KR-20) value of 0.64 indicated 
that the internal consistency among items was at a 
moderate level. Nevertheless, the correlation between 
respondents’ raw scores and Rasch model estimates was 
recorded at 0.97, showing that the measurement results 
were stable and representative of respondents’ abilities. 

In conclusion, the instrument demonstrated 
acceptable reliability, with maintained response 
consistency and the ability to differentiate respondents’ 
ability levels from basic to intermediate. However, to 
improve the quality of the instrument, it is 
recommended to revise or increase the number of items 
so that the reliability indices (particularly Cronbach’s 
Alpha and Separation Index) can be raised to the “high” 
category. 
 

Conclusion  

 
Overall, the research instrument demonstrated 

fairly good validity and reliability based on Rasch Model 
analysis. In terms of validity, three items (1, 2, and 3) fit 
the model, two items (4 and 6) require revision due to 
misfit, and one item (5) showed overfit tendencies, thus 
requiring reconsideration. In terms of reliability, the 
Person Reliability values (0.70–0.78) and Separation 
Index values (1.51–1.87) indicated adequate consistency 
and discriminative ability, though not yet optimal. 
Cronbach’s Alpha (0.64) was categorized as moderate, 
suggesting that further item revision or redesign is 
recommended to improve the overall quality of the 
instrument. 
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