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 This study aims to determine the validity of the Islamic and Indonesian-based 

contextual scientific literacy assessment instrument (ALSKII) using the 

Rasch model. This research proposes science-religion-state integration in a 

multidisciplinary concept within a societal framework. Citizens with adequate 

science literacy knowledge and skills are expected to contribute positively to 

society. The scientific model represents the content of science which is 

presented in three models, namely mechanistic, systematic, and mathematical. 

The socio-scientific model is a scientific context that is integrated with 

religion and nation. This instrument has five skills which are made into 25 

question items. The sample of this research is 75 final semester science 

education students who were selected purposively. The results showed that 

the Islamic and Indonesian-based contextual scientific literacy assessment 

instrument was valid and reliable with a person measure value of 0.73, MNSQ 

person and item close to 0.0, person and ZSTD item close to 1.0, Cronbach 

alpha 0.67, person reliability 0.64 and item reliability 0.95. This instrument 

can be an alternative in the assessment of scientific literacy based on religion 

and the state. The instrument can also be further developed according to the 

context and socio-scientific issues that need to be solved in the community. 
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INTRODUCTION 

The natural sciences are those parts of science that arise and develop scientifically. 

Science is the science that consists of the knowledge itself and the processes by which the 

concepts of that science come to be understood. The direction of science learning activities is 

to enable students to acquire information through the scientific activities they undertake, not 

merely to develop their ability to think about facts, laws, principles and theories. Rastaman 

argues that scientific process skills are necessary and an integral part of scientific learning 

(Syahwati & Arif, 2022).  

The Organization defines scientific literacy as the ability to use natural science to identify 

problems and draw conclusions based on evidence for the purpose of understanding and 

helping make decisions about the environment and change through human activities (OECD, 

2014). The COVID-19 pandemic, which is still ongoing and is not certain when it will end, 
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increasingly requires mastery of scientific literacy for students. COVID-19 represents a current 

socio-scientific issue with many different aspects and social impacts. Socio-scientific issues 

(SSIs) are socially significant, real-world issues, culturally important and based on science 

(Tyrrell & Calinger, 2021). Socio-scientific issues (SSIs) are also complex, controversial, 

dilemmatic issues, and have a major impact on society (Issaev & Shishkina, 2019; Kahn, 2015; 

Nida et al., 2021; Puig et al., 2021; Qayum et al., 2015; Tyrrell & Calinger, 2021). Therefore, 

the completion of SSIs requires the contribution of the role of various sciences in an 

interdisciplinary manner (Dauer et al., 2021; Kahn, 2015; Songer & Recalde, 2021; Sutter et 

al., 2018). Problem solving SSIs consider difficult science problems because they require 

evidence-based reasoning. Therefore, SSIs-based lectures can help students become well-

literate citizens of science (Herman et al., 2021; Newton & Zeidler, 2020; Zeidler & Kahn, 

2014).  

According to Zeidler (2014) the application of scientific understanding in personal and 

community contexts in everyday life needs to emphasize the interdisciplinary relationship 

between science, language arts and mathematics (Zeidler & Kahn, 2014). The learning process 

of Natural Sciences (IPA) can be a means of self-learning and the environment (Zeidler & 

Kahn, 2014). Thus, socio-scientific issues (SSI) become a good medium for Science Education 

students to practice contextual-interdisciplinary scientific literacy skills. This is important 

because prospective science teachers need to be equipped with an approach that places science 

in a meaningful context for students' lives and requires students to consider the moral and 

ethical implications of their decisions (Zeidler & Kahn, 2014). The way students learn science 

will affect the level of scientific literacy. If students experience what they have learned rather 

than what they have learned, then learning will be more meaningful. Therefore, learning 

through contextual scientific literacy assessment helps connect the material taught to the real 

world, and can train students to make connections between knowledge and its application in 

the lives of family members and society (Ambarwati et al., 2016). 

This study aims to determine the validity and reliability of the ALSKII instrument based 

on the Rasch model. Data collection for validity and reliability tests was obtained in two ways. 

First, data for the content validity test of the ALSKII instrument was obtained through a 

questionnaire filled out by 3 experts, namely science assessment experts, science learning 

experts, and Islamic and Indonesian experts in science education.  

 

METHODS 

This study is a research and development of Islamic and Indonesian-based contextual 

science literacy assessment (ALSKII). The ALSKII development steps adapted the seven steps 

of TOSLS development and development research management (Saputro, 2017). These steps 

are (1) Systematic literature review; (2) Initial product development/draft; (3) Focus group 

discussion (FGD); (4) Peer-review and revision 1; (5) Expert validation and revision 2; (6) 

Construct validation and revision 3; (7) Final product: ALSKII ver.01. 

Respondents 

Respondents in this study were 75 final semester students in the science education study 

program. The respondents came from two State Islamic Religious Universities in Central Java 

Province, namely the Salatiga State Islamic Institute and the Ponorogo State Islamic Institute. 

Final semester students were chosen as respondents because they had completed all the basics 

of Islam and Indonesianness as well as basic and advanced science courses. Respondents who 

have mastered all of these courses are expected to be able to implement their knowledge 

contextually in an effort to obtain solutions to socio-scientific problems.  

Instrument  

The ALSKII instrument that had been developed was then revised based on input from 

validators, peer reviewers, and students. The revised ALSKII instrument was then tested on 
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final semester student respondents to determine its feasibility. The ALSKII instrument consists 

of 25 multiple choice questions that are used to determine 5 types of scientific and socio-

scientific literacy skills. Data collection was carried out through Googleform to facilitate 

student access during the Covid-19 pandemic. 

ALSKII measures the contextual science literacy skills of science education students in 

a multidisciplinary manner between science-religion-state. 

1. Science 

Science topics that students need to master related to covid-19 include: covid variants, 

transmission, prevention, symptoms, treatment/handling, tests (rapid-swab) and vaccines. 

2. Religious 

The religious topic that is directly related to the covid-19 pandemic is worship. This topic of 

worship in Islam textually (content/body of knowledge) is the 2nd pillar of Islam, namely 

prayer. Before performing prayers, a Muslim must purify (wudhu). Prayers that can be 

performed in congregation at the mosque or at home. Therefore, this prayer is closely related 

to the prevention and / transmission of covid-19 so that it is relevant to conduct interdisciplinary 

studies. In addition, in congregational prayer, the terms imam and makmum are also known. 

Imam is the person who leads the congregation in prayer, while the makmum (Arabic: مأ موم) 

refers to those who pray in congregation and act as members (the led). The concept of 

congregational prayer is interdisciplinary with the concept of the Indonesian state on the 4th 

principle of Pancasila. Not only that, congregational prayers are carried out together which 

allows meeting other people so that health protocols are needed and possibly temporary closure 

of places of worship during the Covid pandemic. 

3. State 

The topic of the state relates to the government's efforts to tackle the covid-19 outbreak as a 

manifestation of the 4th precept "a democracy led by wisdom in representative deliberation". 

The concept of policies taken by the government in an interdisciplinary manner cannot be 

separated from the context of science and religion as well. 

 
 

Figure 1. Framework for the development of ALSKII 

Data Analysis 

The quality of the assessment instrument can be known from its validity and reliability 

(Ramdani et al., 2020). The validity and reliability of the ALSKII instrument were analyzed 

using the item response test (IRT) with the Rasch model (Osterlind & Wang, 2018)using the 

• Pillars of Islam 
(2nd)

• Pancasila (4th 
precept)

Islam-Indonesia

• Socio-Science 
Issue (SSI)

• Society 5.0 (IoT)

Literasi Sains
Kontekstual

• Multi-modeling

• 20 Indicators

• 27 Questions

• 5 Criteria

Asesmen Literasi 
Sains Kontekstual
Islam-Indonesia 

(ALSKII)



 Fenny & Muslimah/ Validity and Reability of Islamic…(2023) 19-28                                 22 

INSECTA Volume 4 Number 1, 2023 

p-ISSN 2722-8509 | e-ISSN 2722-8495  

Ministep evaluation/student version of Winsteps 5.1.6.0 application. IRT was chosen because 

of its advantages in analyzing the quality of the instrument which does not depend on the ability 

of the testee but based on the logit value that reflects the probability of selecting an item in a 

group of testees (Mehren et al., 2018; Osterlind & Wang, 2018; Paxinou et al., 2017). 

Instrument reliability 

Analysis of the reliability of the ALSKII instrument was carried out through the output 

table Summary statistics. The instrument is declared reliable if the person measure value shows 

a number greater than the logit value of 0.0. The average value that is greater than the logit 

indicates a tendency for the testee's ability to be higher than the level of difficulty of the 

questions. This means that the testee tends to be able to correctly answer the questions 

contained in the instrument. Cronbach's alpha values are interpreted based on Table 1. 
Table 1. Interpretation of Instrument Reliability based on Crobach Alpha 

Value Interpretation 

α > 0,8 Very good 

0,7 < α < 0,8 Good 

0,6 < α < 0,7 Enough 

0,5 < α < 0,6 Bad 

α < 0,5 Very bad 

The interpretation of the value of person reliability and item reliability is shown in Table 

2. 

Table 2. Interpretation of the value of person reliability and item reliability 

Value Interpretation 

> 0,94 Special 

0,91 – 0,94 Very good 

0,81 – 0,90 Good 

0,67 – 0,80 Enough 

< 0,67 Weak 

The ideal value of INFIT MNSQ and OUTFIT MNSQ is 1.00. If the value is closer to 

1.00 then the quality of the instrument is getting better. While the ideal value for INFIT ZSTD 

and OUTFIT ZSTD is 0.00. This means that good quality interumen has an INFIT ZSTD value 

and an OUTFIT ZSTD value close to 0.00. The quality of the instrument can also be known 

from the separation value. The greater the value of the separation testee and item, the better the 

quality of the instrument(Sumintono & Widhiarso, 2013). 

Instrument validity 

Validity is the ability of a measuring instrument to be measured(Sadhu & Laksono, 2018). 

The validity test using the Rasch model is known as the undimensionality test(Sumintono & 

Widhiarso, 2013). The undimensionality test was analyzed using the principal component 

(PCA) of the standardized variance in Eigenvalue units(Sumintono & Widhiarso, 2013). The 

validity of the instrument is interpreted based on the value of the raw variance explained by 

measures, it is stated to meet if > 20%, good if > 40%, and special if > 60%(Kaldaras et al., 

2021; Sumintono & Widhiarso, 2013). The Rasch model also presents data analysis regarding 

problematic items from the eigenvalues and observed in unexplained variance 1st contrast. If 

the eigenvalue is less than 3, it means that there are no problematic items. The observed value 

is less than 15% indicating the appropriate item (item fit)(Osterlind & Wang, 2018; Sumintono 

& Widhiarso, 2013). According to Baghaei & Aryadoust (2015) the value of unexplained 

variance in the first construct residual PCA is weak if > 15%, sufficient if 10-15%, strong if 5-

10%, very strong if 3-5%, and special if less than 3%(Baghaei & Aryadoust, 2015). Item fit 

shows that the items are able to measure what they want to measure. Item fit was analyzed 

based on the value of outfit means-square, outfit z-standard, and point measure correlation with 

the criteria as presented in Table 3 (Osterlind & Wang, 2018; Ramdani et al., 2020; Sadhu & 

Laksono, 2018; Sumintono & Widhiarso, 2013). 
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Table 3. Criteria item fit 

Criteria Score 

Outfit mean square (MNSQ) 0,5 < MNSQ < 1,5 

Outfit Z-standard (ZSTD) -2,0 < ZSTD < +2,0 

Point Measure Correlations (Pt Measure 

Corr. 

0,4 < Pt Measure Corr < 0,55 

Based on Table 3, if the three criteria are met, it can be stated that the items are fit (item 

fit), have good quality so that they are suitable for use. If the item only meets two or one criteria, 

it is stated that the item is not suitable so that it needs to be revised or replaced (Osterlind & 

Wang, 2018; Sadhu & Laksono, 2018; Sumintono & Widhiarso, 2013). 

 

RESULTS AND DISCUSSION 

Output Summary Statistics (3.1) 

The results of the ALSKII trial data analysis using the Ministep evaluation/student 

version of Winsteps 5.1.6.0 application in the form of output summary statistics (3.1) are shown 

in Figure 1. 

 
Figure 2. Output Summary Statistics 

In this study, the reliability of the ALSKII instrument is shown in Figure 1. Reliability is 

the constancy of the instrument in assessing what is being assessed. An instrument is said to be 

reliable if the results are relatively the same/stable (Sumintono & Widhiarso, 2013).  

The output summary statistics of the ALSKII instrument in Figure 1 shows that 

1. Person measure, the output above the person measure value shows 0.73, because the 

value is greater than logit 0.0. The average value that is greater than the logit indicates the 

tendency of the respondent's ability to be greater than the level of difficulty of the question or 

the respondent tends to be able to respond to the statements contained in the instrument. 

2. Cronbach's alpha value in Figure 1 with the item Cronbach's alpha value shows 0.67 

measuring the reliability of the interaction between respondents. This score can be interpreted 

according to Table 2 which is in the range of 0.6 < α < 0.7 the criteria include "Enough". Thus, 

the ALSKII instrument used can be declared reliable. 

3. The value of Person Reliability and Item Reliability, in the output above the values 

both show 0.64 and 0.95. This value can be interpreted based on Table 3. Person Reliability 

value < 0.67 indicates that the consistency of answers from respondents is said to be "Weak". 
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While the Item Reliability value > 0.94 indicates a "special" value criterion so that it can be 

stated that the quality of the items used in the instrument is very reliable. 

4. The value of INFIT MNSQ and OUTFIT MNSQ, as well as INFIT ZSTD and OUTFIT 

ZSTD, both of which can be seen in the Person and Item table as follows: INFIT MNSQ has a 

person value of 1.00 and an item value of 0.98, OUTFIT MNSQ has a person value of 1.10 and 

an item value of 1.10, it can be seen that The values shown in the table of persons and items of 

INFIT MNSQ and OUTFIT MNSQ are all closer to the value of 1.00, because the closer the 

data is to the value of 1.00, the better the quality is declared. then for INFIT ZSTD the person 

value is 0.01 and the item value is 0.05, and OUTFIT ZSTD the person value is 0.02 and the 

item value is 0.29. This value is close to the ideal value of 0.0, which means that the closer to 

the ideal value, the better the quality. 

5. The grouping of persons and items can be seen from the separation value. The greater 

the value of separation, the quality of the instrument in terms of overall respondents and items 

is better, because it can identify groups of respondents and groups of items. For the separation 

person the score in Figure 1. is 1.34 and the score for the separation item is 4.33. 

The results of the analysis of the reliability test of the ALSKII instrument are described 

on Table 4. 

Table 4. The results of the analysis of the reliability test of the ALSKII instrument 

Cronbach 

Alpha 

Criteria Item 

Reliability 

Criteria Person 

Reliability 

Criteria Conclusion 

0.67 Enough 0.95 Special 0.64 Enough Reliable 

Based on Table 4, it is known that the ALSKII instrument is declared reliable for 

measuring contextual scientific literacy skills integrated with religion and state for prospective 

students of science education teachers. This is evidenced by the Cronbach alpha value of 0.67 

with sufficient criteria, the item reliability value of 0.95 with special criteria and the person 

reliability value of 0.64 with sufficient criteria. 

The results of the ALSKII trial data analysis using the Ministep evaluation/student 

version of Winsteps 5.1.6.0 application in the form of standardized residual variance (23.0) 

output are shown in Figure 2 and Figure 3 in the form of item fit orders.  

 

Figure 3. Standardized Residual Variance 
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Figure 4. Output Item Fit Order 

Instrument validity is the ability of a measuring instrument to measure what will actually 

be measured (Baghaei & Aryadoust, 2015; Sumintono & Widhiarso, 2013). In Figure 2, the 

value of raw variance explained by measures shows the figure of 35%. This percentage In 

Figure 2, the value of raw variance explained by measures shows the figure of 35%. This 

percentage indicates that the validity of the ALSKII instrument is fulfilled (Baghaei & 

Aryadoust, 2015; Sumintono & Widhiarso, 2013). In addition, Figure 2 shows the eigenvalue 

in the unexplained variance 1𝑠𝑡 contrast of 2.27 (less than 3) indicating that there are no 

problematic items (Sumintono & Widhiarso, 2013). Figure 2 also shows the observed value of 

5.9% (less than 15%) indicating that the items are fit (item fit). The unexplained variance value 

in the first construct residual PCA of 5.9% indicates strong validity because it is in the range 

of 5-10% (Baghaei & Aryadoust, 2015). Item fit shows that the items are able to measure what 

they want to measure. The results of processing the validity of the ALSKII instrument using 

the Rasch model are shown in Table 5. 
Table 5. The results of processing the validity of the ALSKII instrument 

Raw variance 

explained by  

measures 

Criteria 

Unexplained variance 1st 

contrast Conclusion 

Eigenvalue Observed 

35.0% fulfilled 2.27 5.9% 

There are no 

problematic 

items 

Based on Table 5 shows that the instrument is declared valid and there are no problematic 

items. Furthermore, an analysis of the validity of the items is carried out (item validity). 

The analysis of item validity is carried out based on the results of the item fit order output 

in Figure 3 and the item fit criteria based on Table 3. If all three criteria are met on the item, it 

can be said that the item is "appropriate" and it can be ascertained that the quality of the item 

is good and can be used. If there are only two criteria or one criterion that is met, then the items 

can still be maintained and do not need to be changed so that they can be categorized as 

"appropriate" and can be used. If the three criteria are not met, it can be stated that the item is 

not suitable so that it needs to be repaired or replaced. The results of processing the suitability 

of items can be seen in Table 6. 
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Table 6. The results of the item fit analysis of the ALSKII instrument 

Question 

number 

Question 

code 

Outfit 

 

Pt 

Measure 

Corr. 

Misfit Conclusion 

MNSQ ZFTD 

21 S21 3.47 3.10 -

0.02 

3 Criteria It is not in 

accordance 

with 

19 S19 2.02 1.66 0.24 2 Criteria In accordance 

23 S23 1.64 3.17 0.14 3 Criteria It is not in 

accordance 

with 

24 S24 1.35 1.48 0.21 1 Criteria In accordance 

5 S5 1.32 2.38 0.20 2 Criteria In accordance 

1 S1 1.15 0.78 0.35 1 Criteria In accordance 

15 S15 1.07 0.56 0.25 1 Criteria In accordance 

13 S13 1.03 0.24 0.29 1 Criteria In accordance 

20 S20 1.08 0.64 0.36 1 Criteria In accordance 

6 S6 1.07 0.38 0.34 1 Criteria In accordance 

4 S4 0.99 0.03 0.29 1 Criteria In accordance 

7 S7 1.03 0.22 0.37 1 Criteria In accordance 

22 S22 1.00 0.07 0.34 1 Criteria In accordance 

3 S3 0.92 -0.32 0.38 1 Criteria In accordance 

12 S12 0.92 -0.51 0.40 - In accordance 

16 S16 0.81 -0.46 0.40 - In accordance 

25 S25 0.82 -0.37 0.32 - In accordance 

17 S17 0.81 -0.38 0.40 - In accordance 

8 S8 0.86 -0.19 0.38 - In accordance 

9 S9 0.69 -0.74 0.43 - In accordance 

11 S11 0.89 -0.58 0.46 - In accordance 

14 S14 0.69 -1.02 0.46 - In accordance 

10 S10 0.78 -1.59 0.53 - In accordance 

2 S2 0.76 -0.71 0.50 - In accordance 

18 S18 0.46 -0.74 0.56 - In accordance 

Based on Table 6, it is known that there are two items that are not suitable, namely 

numbers 21th and 23rd because they do not meet the three criteria for item fit so they must be 

revised or replaced. Meanwhile, the other 23 items were declared fit or valid so that they could 

be used immediately without revision. Overall, the results of the item fit analysis showed 23 of 

the 25 items were declared valid. 

 

CONCLUSION 

The validity and reliability of the instrument using the Rasch Model produces more 

holistic quality information based on the testee and the item at the same time. Based on the test 

results using the Rasch Model, it can be concluded that the scientific literacy assessment 

instrument integrated with religion and state is valid and reliable. This instrument can be an 

alternative in the assessment of scientific literacy based on religion and the state. The 

instrument can also be further developed according to the context and socio-scientific issues 

that need to be solved in the community. 

This research proposes science-religion-state integration in a multidisciplinary concept 

within a societal framework. Every Indonesian citizen has the freedom to embrace religion, 

embodied in the Unitary State of the Republic of Indonesia. Citizens with adequate knowledge 

and science literacy skills are expected to contribute positively to society (societal). Students 

are trained to conduct risk assessment and management in social issues through the developed 

Islamic-Indonesian contextual science literacy assessment instrument (ALSKII) (the risk of 

contracting infectious diseases-pandemic covid-19 if not implementing a clean lifestyle). 
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Science literacy skills are developed in an interdisciplinary manner between science-religion-

state that has been learned during lectures. 
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