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Abstract: Science literacy is one of the areas of basic literacy that PISA focuses on. Science 
literacy is essence of learning in the 21st century. The purpose of this study is to develop 
and validate instruments to assess science literacy in the area of additives and addictive 
substances. The researcher refers to the modified PISA framework and Bloom's Revised 
Taxonomy. The developed instrument was tested for reliability and validity using the 
Aiken V method and the Rasch model. The research respondents consisted of 47 students 
from two junior high schools: a public school and a private school that has been 
accredited A. The results of the analysis showed that the instrument has validity. The 
results of the analysis showed that of the 25 items given there were 24 valid items, the 
resulting Cronbach's alpha value of 0.86 showed very good criteria, it can be concluded 
that the instrument has high validity and good reliability. This instrument is expected to 
be used to measure the quality of education and science literacy of students in Indonesia. 
 
Keywords: Bloom's revised taxonomy; Modified framework; PISA; Rasch model; Science 
literacy assessment instrument 

  

Introduction  
 

The quality of education reflects a country's 
progress. The difference between developed and 
developing countries can be seen in the development of 
each sector, especially the economy and economic 
growth (Gani et al., 2018). OECD (Organization for 
Economic Cooperation and Development) is an 
organization that focuses on economic cooperation and 
development. Through its PISA program, the 
organization helps countries prepare human resources 
with the skills expected in the international marketplace. 
PISA measures the quality of human resources through 
basic skills such as reading, mathematics, and science 
(Pratiwi, 2019). Thus, the quality of education through 
measured literacy will illustrate how much progress a 
country has made. 

Science literacy is one of the areas of basic literacy 
that PISA focuses on. Science literacy is essence of 

learning in the 21st century. In addition, scientific literacy 
is also very important to solve various problems related 
to ethics, morals and global issues due to rapid changes 
in the field of science and technology (Jamaluddin et al., 
2019). According to Nurcahyani in (Mujahidin et al., 
2023) the basic abilities of students that need to be 
developed and mastered are scientific literacy. There are 
three inseparable components in science: attitude, 
process, and product. Assessment is needed to measure 
what has been achieved and to compare the quality of 
human resources with other countries. According to 
Rusilowati (2018), based on PISA data from 2000 to 2015, 
the scientific literacy of Indonesian children has always 
been below average. Therefore, efforts should be made 
to improve the ability of Indonesian human resources. 
Therefore, assessment standards are the main key to 
determine the ability of science literacy.  According to 
Suparya et al. (2022), there are eight factors that cause 
the low learning outcomes of Indonesian students, 
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namely: student textbooks, student misconceptions, 
decontextualized learning, low reading skills, learning 
environment and climate, school infrastructure, human 
resources, and school management. Decontextualized 
learning and low reading ability should be the main 
concerns in improving science literacy. Learning that is 
not contextualized does not provide students with 
authentic tasks. Students need to be presented with 
certain concepts in a complex environment so that they 
can determine how and where those concepts can be 
implemented (Lotulung Mareike et al., 2017). 
Traditional pedagogical approaches of memorizing 
formulas and concepts are still found in science 
classrooms today (Desnita et al., 2022). The low reading 
proficiency of Indonesian students has an impact on 
student performance. Facts show that the reading ability 
of Indonesian people is still low and directly 
proportional to their cognitive ability (Kohar, 2022). This 
is confirmed by Indonesia's below-average PISA science 
literacy test results because contextual information is an 
assessment aspect of science literacy skills. Assessment 
or evaluation forms the foundation of improving 
education quality. To gauge student aptitude, teachers 
can utilize evaluations that reveal their fundamental 
capacity to read contextual information. 

One of the efforts that can be made to improve 
science literacy and contextualized learning is through 
assessment instruments based on the PISA science 

literacy framework and adapted to a country's 
curriculum. Assessment instruments based on the PISA 
framework will be able to predict the science literacy 
skills of students in Indonesia at an early stage. 
According to Cansız et al. (2019), there needs to be a 
balance between the science curriculum and the PISA 
science literacy framework. The PISA science literacy 
framework consists of four aspects: context, knowledge, 
competence, and attitude. The balance between the PISA 
science literacy dimensions and the curriculum needs to 
be improved in order to help students become 
internationally science literate.  

In order to assess students' scientific literacy, a test 
can be administered in the form of questions that follow 
the PISA framework, which includes the identification 
of context, competence, and knowledge (Heuston, 2022). 
Context is the three parts that relate to human life: 
personal, local/national, and global. Competencies 
include the ability to explain scientific phenomena, 
design and evaluate scientific investigations, and 
interpret data. Knowledge refers to content, process, and 
epistemic knowledge (She et al., 2018).  

To determine the depth of knowledge of the science 
literacy test used, it is necessary to divide the level of 
difficulty of all the questions created. The difficulty level 
is divided into low, medium, and high (Heuston, 2022). 
The PISA framework for creating science literacy test 
questions is shown in Figure 1 below.

 

 
Figure 1. Flowchart for creating PISA framework questions 

 
The PISA framework needs to be aligned with the 

assessment framework applied to a country's 
curriculum. Arlianty et al. (2018) stated that several 
education observers explained the tendency of learning 
in Indonesia to only explain knowledge, laws, and facts, 
but not to relate the material to everyday life.  The 

Indonesian government, through the Education Quality 
Assurance Agency (LPMP), emphasizes students' 
critical thinking through learning. The Indonesian 
government also decided to increase the analysis test by 
10 percent each year. In practice, teachers are advised to 
ask questions to improve higher order thinking skills 
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(HOTS). To achieve this higher order thinking, there 
must be a framework that can be used. The framework 
that can be used is Bloom's taxonomy or Bloom's revised 
taxonomy which divides the levels of thinking from low 
order thinking skill to higher order thinking skill with 
six dimensions from C1 to C6. The use of books in 
Indonesia applies the use of Bloom's revised or 
Anderson's taxonomy thinking dimensions since 2013. 
These levels of thinking are remembering, 
understanding, applying, analyzing, evaluating, and 

creating (Febrina et al., 2019). The Indonesian 
government has taken the right step by improving 
students' critical thinking skills towards higher order 
thinking skills through the use of the revised Bloom's 
taxonomy framework. This step needs to be balanced 
with the daily use of the PISA framework so that there is 
a balance between the adaptation of the PISA framework 
and the revised Bloom's Taxonomy framework as shown 
in Figure 2. 

 

 
Figure 2. Flowchart of question modification based on PISA framework and Bloom's revised taxonomy framework 

 
Many studies have been conducted on science 

literacy, such as research on the science literacy profile 
of science teachers in junior high schools (Jamaluddin et 
al., 2019), implementation of blended learning using 
STEM to improve science literacy (Lestari et al., 2021), 
development of an assessment sheet to measure 
students' science literacy level (Zahara et al., 2022), 
making stem-based e-modules to improve science 
literacy (Oktarina et al., 2023), worksheet application to 
improve students' science literacy skills (Sahnaz & 
Kuswandi, 2023). In addition, instrument development 
using the Rasch model has also been commonly carried 
out in the field of literacy (Ad’hiya & Laksono, 2018; 
Bahri et al., 2021; El Masri & Andrich, 2020; Koerber & 
Osterhaus, 2019; Sadhu & Laksono, 2018; Setyorini et al., 
2021; Susongko et al., 2021; Wati et al., 2018; Woudstra 
et al., 2019). However, no research exists on the 
modification of the PISA framework using the revised 
Bloom's taxonomy framework for the development of 
science literacy assessment tools. The prepared 
questions will then be tested for reliability and validity, 
so that questions related to the modified framework and 

the modified framework can be used as instruments for 
predicting the early science literacy of students in 
Indonesia.  It is expected that the questions referring to 
the modified framework can be used as an   instrument 
in predicting students' science literacy skills early. 

This study aims to develop a science literacy 
questionnaire based on the modified framework 
presented in Figure 2. The prepared questions are 
subsequently evaluated for reliability and validity 
through the application of the Rasch model. 
 

Method  
 

The research methodology employed is that of 
development research. As per Restu, development 
research yields practical products which are a 
summarized outcome of research and development 
(Oktarina et al., 2023). 

The following are the steps taken in this research: 1) 
Needs analysis of science literacy outcomes in 
Indonesia; 2) Design a modified framework from the 
PISA framework and Bloom's revised taxonomy; 3) 
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Develop evaluation instruments from the modified 
framework; 4) The instruments developed are assessed 
for feasibility and validity using Aiken V and Rasch 
Model analysis. 

The prepared questions are then tested for 
reliability and validity, so that questions related to the 
modified framework and modified framework can be 
used as instruments in predicting early science literacy 
of students in Indonesia. The respondents of this study 
amounted to 47 students from two junior high schools 
selected using purposive sampling method. The 
consideration is that both schools are public schools 
SMPN 71 Jakarta and private SMP Mazaya Assunnah, 

which represent the form of schools in Indonesia and 
both schools have been accredited A. Limited time and 
resources are also a consideration for this method, which 
aims to make the research faster and more efficient to 
carry out. Respondents were not coerced and did not 
receive any consequences for participating in this study. 
The form of the graph is presented in Table 1, with 
restrictions on the presentation of the PISA scientific 
literacy and Bloom's revised taxonomy levels and the 
number of questions. The purpose of the presentation is 
to show the relationship between the two frameworks in 
a simple form. 

 
Table 1. Simple Representation of Modified PISA and Bloom's Taxonomy Science Literacy Grids 
PISA Scientific Competence Revised Bloom's Taxonomy Level Question Number 

Interpret data and evidence scientifically 
LOTS  5, 6, 21 

MOTS  1, 16, 20 

Explain scientific phenomena 
LOTS 3, 7, 11, 15, 22, 23, 24, 25 

MOTS 4, 9, 12, 18 
HOTS 2, 8, 10, 17 

Evaluate and design scientific studies HOTS  13, 14, 19 

In Table 1, a simple representation shows that there 
are 6 questions for the competency to interpret data and 
evidence scientifically. While to explain scientific 
phenomena there are 12 questions. And to evaluate and 
design scientific investigations, there are 3 questions. 
From the revised Bloom taxonomy level, there are 11 
questions for LOTS, 7 questions for MOTS, and 7 
questions for HOTS. 

 

 
Figure 3. Sample science literacy questions from the 

developed instrument 

The created instrument follows the framework in 
Figure 2. Examples of questions from the scientific 
literacy instrument on additive material are shown in 
Figure 3. 

To ask the question, one must go through the 
framework in Figure 2 by identifying the material, 
namely additives, which are material at the junior high 
school level. The context that wants to be raised on the 
material is adapted to the data taken contextually. The 
context taken is personal. The competence to be 
achieved is the explanation of scientific phenomena. The 
knowledge to be revealed is in the form of content, with 
a moderate level of depth of knowledge and in 
accordance with the MOTS in Bloom's revised 
taxonomy. The dimension of Bloom's revised taxonomy 
is C3 with the indicator that students can determine the 
impact of the use of preservatives on food. 

Aiken V analysis and Rasch model were used in this 
study. Aiken V was used to determine the content 
validity of the instrument. The instrument was validated 
by six validators consisting of four lecturers and two 
teachers. The questionnaire given to the validators used 
a five-point Likert scale, namely 1-5 (Marin et al., 1987).   
Many instrument measurements have been carried out 
using the Rasch model because it can measure latent 
human cognitive abilities (Ariffin et al., 2010; Mulyanti 
et al., 2022). The Rasch model can see the relationship 
between respondents and items simultaneously. The 
scores obtained from the Rasch model are logit scores, 
not raw scores. The logit value reflects the probability of 
an item being selected by a group of respondents. The 
purpose of using this model is to anticipate the ordinal 



Jurnal Penelitian Pendidikan IPA (JPPIPA) October 2023, Volume 9 Issue 10, 7827-7836 

  

7830 

form of raw scores from Likert scales that do not have 
equal intervals between scores (Muntazhimah et al., 
2020). This instrument uses dichotomous data 
processing in the Rasch model because the question is a 
multiple choice question that requires respondents to 
select one of the correct answers. The number of 
dichotomous scores becomes a statistic to estimate the 
respondent's ability and the difficulty of the question 
items on a logit scale (Tesio et al., 2023). The summary 
statistic output is used as the data analysis output in 
Figure 5 to determine the reliability of the instrument. 
While the validity of the instrument uses the output of 
item undimensionality and item fit order. 
 

Result and Discussion 
 
Aiken V 

The results obtained from the distribution of Likert 
scale questionnaires to validators were analyzed using 
the Aiken V index. The Aiken V formula for analyzing 
the content validity of this questionnaire is as follows: 

 

𝑉 =
∑𝑠

𝑛(𝑐−1)
 (1) 

Description: 
V : rater agreement index regarding item validity 

S : r- Io 
R : the rating by an expert  
Io : the lowest possible validity rating 
c : number of levels of the rating scale used 
n : number of judges 
 

 
Figure 4. Aiken V average score table 

 

The formula is processed using the Excel 
application, which results in the agreement index of the 

validators. The question is said to be valid if the final 
result of the Aiken V analysis meets the threshold of the 
Aiken V index coefficient. From the data obtained, the 
final Aiken V scores for 25 questions show high validity 
because they exceed the 0.8 threshold of the Aiken V 
index. The final Aiken V score is shown in Figure 4. 

 
Rasch Model 

Rasch model analysis data were processed using 
Ministep 5.5.1.0 software, which is a free application 
from Winstep. This software can only process data from 
25 question items and 75 respondents (Rusilowati, 2018). 
The questions compiled in this science literacy 
instrument consisted of 25 question items with 47 
respondents. Therefore, the data obtained from the 
respondents can be processed using Ministep software. 
 
Instrument Reliability 

The reliability of the instrument is to see if the 
science literacy instrument with the PISA framework 
and Bloom's revised taxonomy can be used to measure 
the science literacy of junior high school students. To see 
the reliability of the instrument, the summary statistics 
output is used (see Figure 5).  

 

 
Figure 5. Summary statistics output from Ministep 

 
Information that can be interpreted through the 

summary statistics output to measure reliability in terms 
of both respondents and items and the interaction 
between the two. The following summary statistics 
figure shows the reliability information of the 
instrument used. 

The output in Figure 5 provides information about 

the quality of the question instrument and the 
respondents in answering the question and their 
interactions. It should be discussed in Figure 5 that the 
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person measure shows the average value of the 
respondents seen from the mean measure score of 0.19. 
To measure the reliability of the instrument, Cronbach's 
alpha value is used, which is the interaction between 
respondents and questions with a value of 0.86. The 
person reliability value shows the consistency of 
respondents' answers which is 0.84. The person 
reliability value of 0.84 shows very good results, 
according to Sukmawati et al. (2023) this can be 
interpreted that there is student consistency in 
answering question items and the sensitivity of question 
items in measuring all categories of students. The item 
reliability value, which is the reliability of the question 
items in knowing the quality of these items, is 0.86. 
Similarly, we can see the infit and outfit of MNSQ and 
ZSTD and their separation. 
 
Instrument Validity 

Instrument validity is used to test whether the 
science literacy instrument, which was created based on 
the PISA framework and Bloom's revised taxonomy, can 
measure the science literacy skills of students, especially 
at the junior high school level, according to the 
Additives and Addictive Substances material created in 
this instrument. This is done to determine whether the 
framework used can explain the interaction between 

respondents and question items.  
 

 
Figure 6. Item undimensionality output from ministep 

 
Ministep shows the output of item 

undimensionality in Figure 6 and item fit order in Figure 
7. According to Darmana et al. (2021)  unidimensional is 
also called the construct validity of the instrument. The 
output shows the test of instrument items, i.e. question 
items that can measure what should be measured. The 
analysis of the validity of this science literacy instrument 
in the Ministep program is called a fit or misfit test, 
which is performed by analyzing the output of this item 

fit order. The following output shows information about 
the validity criteria of the instrument used. 

 

 
Figure 7. Item fit order output from ministep 

 
Instrument validity is used to test whether the 

science literacy instrument, which was created based on 
the PISA framework and Bloom's revised taxonomy, can 
measure the science literacy skills of students, especially 
at the junior high school level, according to the 
Additives and Addictive Substances material created in 
this instrument. This is done to determine whether the 
framework used can explain the interaction between 
respondents and question items. Ministep shows the 
output of item undimensionality in Figure 6 and item fit 
order in Figure 7. The output shows the test of 
instrument items, i.e. question items that can measure 
what should be measured. The analysis of the validity of 
this science literacy instrument in the Ministep program 
is called a fit or misfit test, which is performed by 
analyzing the output of this item fit order. The following 
output shows information about the validity criteria of 
the instrument used. 

The item statistic results on the outfit values show 
that i24 has quite high MNSQ and Z values. This is 
because some high-ability students were unable to 

answer the test item (Susac et al., 2018).  This led to a 
rather low differentiating power for this item (Rakkapao 
et al., 2016). 

Content validity using Aiken V analysis with six 
validators, four lecturers and two teachers, yielded an 
average score of more than 0.8, so that all question items 
were valid with a high category. The lowest score was 
0.8 for question items 13 and 20, while the highest score 

was 1.00 for question items 11 and 22. All validators 
indicated that all question items were valid overall. 
Instruments that have been declared valid by the 



Jurnal Penelitian Pendidikan IPA (JPPIPA) October 2023, Volume 9 Issue 10, 7827-7836 

  

7832 

validators are given to respondents to determine 
reliability and validity using the Rasch model. 
Reliability assesses what is judged to be a stable 
instrument. The results of the instrument are said to be 
reliable if they produce stable results (Muntazhimah et 
al., 2020). The most important thing that an instrument 
must meet is the validity and reliability test used in a 
study in order for it to have a trustworthy value. Using 
Figure 5 Summary Output on the Science Literacy 
Instrument, the above results are examined as follows: 
The person measure shows a score of 0.19, which is 
greater than logit 0.0. A score greater than logit indicates 
that the respondent's ability tends to be greater than the 
difficulty level of the question or that the respondent is 
able to answer the questions contained in the 
instrument. The Cronbach's alpha value in the output of 
Figure 5 gives a value of 0.86. This interpretation can be 
seen in Table 2. The score shows excellent criteria, so the 
instrument used is reliable. 

 

Table 2. Interpretation of Reliability Based on Cronbach 
Alpha Value (Sumintono & Widhiarso, 2015) 
Score Interpretation 

a > 0.8 Very high 

0.7 < a ≤ 0.8 High 

0.6 < a ≤ 0.7 Fair 

0.5 < a ≤ 0.6 Low 

a < 0.5 Very low 

 
The item reliability and person reliability values in 

the output above show values of 0.86 and 0.84. The item 

reliability value shows criteria of Good. Likewise, the 
person reliability has the same criteria as the item 
reliability, namely good, so it can be said that the quality 
of the items used in the instrument is very reliable. From 
the Person and Item tables in Figure 5, we can see the 
INFIT MNSQ and OUTPIT MNSQ values, as well as the 
INFIT ZSTD and OUTPIT ZSTD values. The INFIT 
MNSQ person value is 1.01 and the item value is 0.97; 
the OUTPIT MNSQ person and item values are 1.07. For 
good, INFIT MNSQ and OUTPIT MNSQ are 1.00. 
Anything close to 1.00 is said to be of good quality. For 
INFIT ZSTD and OUTFIT ZSTD in the person table, the 
average values are -0.06 and -0.05. In the INFITZTSD 
and OUPIT ZTSD values for the item values with the 
average are 0.97 and 1.07. The ideal value of INFITZTSD 
and OUPIT ZTSD is 0.0 in the sense that the closer to the 
ideal value, the better the quality. From the table we can 
see that the person value is close to a good value, but the 
item value is still far away. This means that there are 
items with poor quality. The grouping of people and 
items is known by the separation value. The higher the 
separation score, the better the overall quality of the 
instrument for both respondents and items. In Figure 5, 
the separation score for the person value is 2.25 and the 
item value is 2.45. 

The above review provides a conclusion on the 
level of reliability for science literacy instruments based 
on the PISA framework and Bloom's Revised Taxonomy, 
as detailed in Table 3.

 
Table 3. Processing Reliability Test Results 
Croncbach Alpha Interpretation Item Reliability Interpretation Person Reliability Interpretation Conclusion 

0.86 Very High 0.86 Good 0.84 Good Reliable 

 
In Table 3, the interpretation of Cronbach Alpha is 

"very high". The items and the respondents have shown 
compatibility. The consistency of the respondents' 
answers was "good" and the quality of the items was also 
"good". The conclusion obtained is that the science 
literacy instrument based on the PISA framework and 
Bloom's Revised Taxonomy on the material of additives 
and addictive substances is considered reliable. 

The extent to which question items are able to 
measure what they are intended to measure, using 
scientific validity quality standards (Rohmah et al., 
2023). For the validity test using the Rasch model in 
Ministep software, it can be seen in the item 
undimensionality output. Item undimensionality is a 
measure of whether the instrument is able to validly 
measure what it is supposed to measure. Principal 

component analysis is a Rasch analysis of the 
standardized residual variance (in eigenvalue units) 
(Sumintono & Widhiarso, 2015). The raw variance 
explained by measures value shows the validity test for 
item undimensionality. Based on the raw variance 
explained by measures value, a value of > 20% is 
considered to be met, > 40% is considered to be good, 
and > 60% is considered to be excellent. 

To find out which items are problematic and 
inappropriate, look at the eigenvalue and the observed 
value in the unexplained variance 1 contrast. The 
eigenvalue should be less than 3. There are no 
problematic items and the observed value must be less 
than 15%, indicating that the items are fit. The results of 
the validity processing using Ministep software version 
5.5.1.0 are shown in Table 4.
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Table 4. Processing Instrument Validity Results 
Raw Variance Explained by measures  Interpretation  Unexplained variance 1st contrast Interpretation 

Eigenvalue observed 

34.00 considered to be met 2.88 7.6 There are no problem items 

 
To find out which items are problematic and 

inappropriate, look at the eigenvalue and the observed 
value in the unexplained variance 1 contrast. The 
eigenvalue should be less than 3. There are no 
problematic items, and the observed value must be less 
than 15%, indicating that the items are appropriate. The 
results of validity processing using Ministep software 
version 5.5.1.0 are shown in Table 4. Item fit can account 
for normal item functioning through the correlation 
values of the outfit mean squares, outfit z-standards, and 
point measures (Bond, 2015). The criteria used to test 
item fit are presented in Table 5. 

If three criteria in Table 5 are met, the item can be 
said to be "appropriate" and it is certain that the quality 

of the item is good and can be used. If only two criteria 
are met, or if only one criterion is met, then the item can 
be retained so that it can be classified as and can be used. 
If all three criteria are not met, then the item is 
"inappropriate" and must be corrected or replaced. Table 
6 is used to determine the suitability of the item criteria. 
 
Table 5. Criteria for Judging the Suitability of Question 
Items 
Criteria Score 

Outfit mean square (MNSQ) 0.5 < MNSQ < 1.5 
Outfit Z-standart (ZSTD) -2.0 < ZSTD < +2.0 
Point Measure Correlation 0.4 < PT Measure Corr < 0.85 

 

 

Table 6. Processing of Item Fit Order Results 

Question Item 
Outfit 

PT Measure Corr Status achieved Interpretation 
MNSQ ZFTD 

1 0.97 0.02 0.54 3 Criteria appropriate 
2 1.37 1.20 0.42 3 Criteria appropriate 
3 0.81 - 0.29 0.48 3 Criteria appropriate 
4 1.00 0.14 0.56 3 Criteria appropriate 
5 0.69 -1.08 0.65 3 Criteria appropriate 
6 0.53 -0.40 0.39 3 Criteria appropriate 
7 0.49 -1.04 0.60 2 Criteria appropriate 
8 1.25 0.94 0.28 2 Criteria appropriate 
9 0.92 -0.13 0.56 3 Criteria appropriate 
10 0.55 -1.16 0.66 3 Criteria appropriate 
11 0.69 -0.55 0.50 3 Criteria appropriate 
12 0.93 -0.18 0.47 3 Criteria appropriate 
13 1.13 0.50 0.37 2 Criteria appropriate 
14 1.01 0.18 0.43 3 Criteria appropriate 
15 0.86 -0.45 1.54 2 Kriteria appropriate 
16 0.86 -0.45 0.57 3 Criteria appropriate 
17 0.72 -0.94 0.61 3 Criteria appropriate 
18 0.98 0.01 0.50 3 Criteria appropriate 
19 1.09 0.43 0.48 3 Criteria appropriate 
20 1.00 0.14 0.56 3 Criteria appropriate 
21 0.52 -1.12 0.68 3 Criteria appropriate 
22 1.13 0.56 0.43 3 Criteria appropriate 
23 1.63 1.46 0.34 1 Criteria appropriate 
24 4.79 6.97 -0.26 - inappropriate 
25 0.71 -1.04 0.61 3 Criteria appropriate 

Table 6 provides information about the validation 
of the items in the instrument. Of the 25 items, there are 
19 items that meet three criteria, four items that meet two 
criteria, one item that meets one criterion, and one item 
that does not meet any criteria. Only 24 questions can be 
validly used as a science literacy instrument based on 

the PISA framework and Bloom's Revised Taxonomy on 
Additives and Addictive Substances. One of the 24 

questions cannot be retained and must be discarded or 
replaced. The interpretation results show that there are 
no problematic questions, but the item fit order results 
show that there is one question that does not fit. This 
difference is to answer the results of raw variance 
explained by measures 34% on the criteria met, so there 

may be questions that are not related at all or have 
different variance factors. It can be seen that the MNSQ, 
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ZTSD, and PT Measure Corr values for question number 
24 are well above the predetermined threshold criteria. 
This confirms that item #24 is an item that measures 
other variances and therefore cannot be retained or 
replaced. The framework also classifies the items based 
on the depth of knowledge into easy, medium, and 
difficult in the PISA framework, which corresponds to 
LOTS, MOTS, and HOTS in Bloom's taxonomy. We can 
see the Rasch model of the depth of the question item 
instrument using Figure 8 on the Wright map. 

 

 
Figure 8. Output Wright Map   

 
The Wright Map output provides information 

about the depth of the question items. The depth of the 
question is divided into three categories: easy, medium, 
and difficult. See Table 7 for more details. 

 
Table 7. The Depth of the Question Item 
Question Item Depth Question Item Number 

easy  3, 7, 11, 14 and 16 
medium  4,8, 9, 10, 12, 13, 15, 16, 18, 19, 22, 23, and 

25 
difficult 1, 2, 5, 17, 20, and 21 

 
The science literacy items in Table 7 are divided into 

five easy, 13 medium, and six difficult items. The science 
literacy item instruments based on the PISA framework 
and Bloom's Revised Taxonomy on Additives and 
Addictive Substances material have an even level of 
depth, namely easy, medium, and difficult. 

Conclusion  
 

The science literacy assessment instrument, which 
was developed based on the PISA framework and 
Bloom's Revised Taxonomy on Additives and Addictive 
Substances material, showed a Cronbach's alpha value 
of 0.86, indicating "excellent" criteria and high item and 
person reliability values. Based on the results of the 
Rasch model analysis, there is one item that does not fit 
the construct, so the questions that can be used are 24 out 
of the 25 compiled question items. The instrument can 
be used because it is considered valid and reliable. 
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