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 Scientific literacy prepares citizens to become responsible and sensitive to the 

problems around them. An instrument that can measure all aspects of 

scientific literacy is needed to assess students' scientific literacy. This study 

determined the validity and practicality of the scientific literacy assessment 
instruments based on the tornado physics enrichment book. Scientific literacy 

instruments were developed in four aspects: context, competence, and 

knowledge (in the form of essay tests), and attitudes toward science (self-

assessment questionnaires). This study was research and development. The 

ADDIE development model uses stages such as analysis, design, 

development, implementation, and evaluation. With valid categories, the 

expert validation for each aspect is content 0.81, construct 0.86, and language 

0.85. With very practical criteria, a practicality value of 83.7% was obtained 

in the data analysis for the practicality test for teachers. With very practical 

criteria, the practicality test data analysis on students yielded a practicality 

value of 85.3%. The study results concluded that the scientific literacy 

assessment instrument developed as a result of the test was valid and practical. 
The results of this study are expected to be used as an assessment instrument 

to measure students' scientific literacy abilities. 
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INTRODUCTION  

Literacy describes a person's ability to 

identify, understand, interpret, create, 

communicate, and use knowledge in various 

contexts (Igwe et al., 2020; Nurwidodo et al., 

2021). Mastery of literacy is an essential 

indicator for increasing the achievements of 

the younger generation in achieving success 

(Aini & Mufadhdhal, 2022; Herawati et al., 

2019; Mariati et al., 2022). Literacy must be 

cultivated as early as possible because it is 

the main capital for creating an intelligent 

and cultured nation (Irianto & Febrianti, 

2017). There are many types of literacy, 

including scientific literacy. 

The PISA framework from the OECD 

(2018) defines scientific literacy as the 

ability to use scientific knowledge in issues 

that develop in society, explain scientific 

phenomena, evaluate and design scientific 

investigations, and draw conclusions based 

on evidence to understand and make 

decisions regarding nature and its changes 

due to human activities so that it becomes a 

reflective society. Therefore, people with 

scientific literacy are willing to engage in 

scientific communication about science and 

technology (Singh & Singh, 2016), which 

requires competencies to scientifically 

explain phenomena, evaluate and design 

scientific investigations, and interpret data 

and evidence scientifically (OECD, 2018). 

Scientific literacy will assist everyone in 

critically addressing problems as phenomena 

that frequently occur, particularly those 

related to science and technology (Abd‐El‐

Khalick et al., 2004; Novitasari, 2018).  

PISA identifies scientific literacy as 

having four interconnected aspects: context, 

knowledge, competence, and attitude 

https://ejournal.radenintan.ac.id/index.php/al-biruni/index
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(OECD, 2018). The context aspect, which 

includes personal, local/national, and global 

current and historical issues, necessitates 

some understanding of science and 

technology (OECD, 2018). Science 

competence is divided into three categories: 

scientific phenomena, design and evaluation 

of scientific research, and interpretation of 

scientific data and evidence (Wen et al., 

2020). The knowledge of science aspect of 

scientific literacy includes those facts, 

concepts, principles, laws, hypotheses, 

theories, and models of science necessary for 

a scientifically literate individual (Pagan et 

al., 2023). The attitude aspect is a set of 

attitudes towards science indicated by an 

interest in science and technology, valuing of 

scientific approaches to inquiry, where 

appropriate, and perception and awareness of 

environmental issues (Cansiz & Cansiz, 

2019) 

Toharudin et al. (2011) argue that 

individuals with good scientific literacy 

competence will be able to live in a society 

currently controlled by the development of 

science and technology. Someone who does 

not have scientific literacy skills will face 

difficulties in making decisions on various 

phenomena that occur in society, as well as 

being left behind by increasingly modern 

technological developments (Asrizal & 

Dewi, 2018; Permanasari, 2016; Pratiwi et 

al., 2019). Without scientific literacy, current 

and future generations of youth are at risk of 

lacking the ability to compete globally 

(Mulbar & Bahri, 2021; Sumanik et al., 

2021). 

Ridwan et al. (2015) and Hodson et al. 

(2003) revealed in their research that 

scientific literacy prepares citizens to become 

responsible and sensitive to the problems 

around them (responsible citizenship). This 

is in line with the opinion of Syamsiah et al. 

(2016) that not only are scientists required to 

think scientifically, but all people also need 

to have the ability to think scientifically and 

be willing to be involved in scientific and 

technological development issues. Thus, 

scientific literacy is an important thing that 

needs to be developed for students in every 

country (Choi et al., 2011). 

Scientific literacy skills also cover the 

field of physics (Mukharomah et al., 2021). 

Physics is a science that studies natural 

phenomena, such as natural disasters (Wang 

et al., 2020; Yani & Wahyono, 2020). One 

method for integrating natural phenomena 

into physics learning is integrating tornado 

phenomena into enrichment books (Firaina & 

Fauzi, 2021). The integration of natural 

phenomena into enrichment books makes 

learning more contextual. 

Enrichment books can enrich and increase 

mastery of science, technology, and art, as 

well as skills in shaping the personalities of 

students, educators, education 

administrators, and other communities. 

Enrichment books contain certain 

discussions in the broader and/or deeper 

curriculum (Subyantoro & Nuryatin, 2015). 

This book is not entirely structured based on 

a good curriculum in terms of objectives, 

subject matter, and method of presentation 

(Desnita et al., 2016). This book is helpful for 

students who have difficulty understanding 

certain subjects in primary subject textbooks 

(Sitepu, 2012). 

One of the enrichment books that the 

author has developed is the Tornado Physics 

enrichment book which integrates natural 

disasters into learning physics. This 

enrichment book is expected to increase 

students' scientific literacy. To see how 

students achieve scientific literacy after using 

this enrichment book, that is necessary to do 

an assessment. Enrichment books were 

chosen because they can be integrated with 

natural events and provide broader and 

deeper information and explanations. 

Assessment activities are an important 

and integral component of teaching and 

learning activities (Abi Hamid, 2016; Ani, 

2013; Bariah, 2019). Assessment activities 

aim to discover improvements or progress, 

deficiencies, obstacles, and results achieved 

in a learning process (Indrawati, 2018; Sari, 

2018). The results of the assessment in 

education show the quality of the knowledge 
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and skills that have been achieved (Indrawati, 

2018). Assessment is carried out to obtain 

information about the achievement of the 

results of students' learning process 

following the goals set. An instrument is 

needed to measure all aspects of scientific 

literacy in the assessment process. 

PISA (Program for International Student 

Assessment) is a research program that 

examines students' reading, mathematics, 

and scientific literacy abilities in various 

countries, including Indonesia (Bashooir & 

Supahar, 2019). According to PISA research 

conducted in 2018, the scientific literacy 

score of Indonesian students was 396, which 

is significantly lower than the OECD average 

score of 487 (OECD, 2019). Based on these 

findings, Indonesian students have low 

scientific literacy. That is supported by the 

findings of a study conducted by Rusilowati 

et al. (2016) on all aspects of scientific 

literacy, which discovered that the profile of 

students' scientific literacy abilities remained 

low. The findings of Utama et al.'s (2019) 

research show that students can still not be 

scientifically literate, as evidenced by the low 

scores obtained when working on scientific 

literacy questions. Given the importance of 

mastering scientific literacy for students to 

survive in the face of global competition, the 

findings of this study are very concerning 

(Bagasta et al., 2018). 

One of the reasons for the low level of 

scientific literacy of Indonesian students is 

that the assessment instruments used so far 

have only been used to measure the cognitive 

aspect (C2), with very few questions to 

measure cognitive level (C4) to (C6), even 

though the scientific literacy questions are at 

the level dimension cognitive (Astuti et al., 

2017). Students must become more 

accustomed to working on discourse 

questions, such as the PISA model questions 

(Akbarudin & Kurniawati, 2023). 

Sumaryatun et al. (2016) explained the 

importance of learning-oriented toward 

mastering students' scientific literacy so that 

students become accustomed to working on 

scientific literacy-based questions. Based on 

the description above, developing a scientific 

literacy assessment instrument is necessary. 

One of the studies that developed 

scientific literacy instruments was conducted 

by Chasanah et al. (2022), who developed a 

valid and reliable science literacy assessment 

instrument to measure students' scientific 

literacy abilities. Indrawati's (2018) research 

led to the development an instrument for 

assessing students' physics literacy on sound 

waves. Rusilowati & Linuwih (2016) 

developed an energy-themed scientific 

literacy assessment instrument as a result of 

their research. A scientific literacy 

assessment instrument based on the tornado 

physics enrichment book had yet to be 

developed based on several studies that 

presented scientific literacy assessment 

instruments. 

Developing a scientific literacy 

assessment instrument is necessary based on 

the description above. The scientific literacy 

assessment instrument was developed based 

on the tornado physics enrichment book. The 

instrument was created with four components 

in mind: scientific literacy, context, 

competence, knowledge, and attitude toward 

science, and it will be tested for validity and 

practicality. 

 

METHODS  

The research method used was research 

and development. The product developed is a 

scientific literacy instrument based on the 

Tornado Physics Enrichment Book 

consisting of four aspects: Context, 

Competencies, Knowledge, and Attitudes. 

The ADDIE model was used in this research. 

Analyze, Design, Develop, Implement, and 

Evaluate are the phases of the ADDIE model. 

These stages are in order, each depending on 

successfully completing the previous one. 

Furthermore, the ADDIE model is an 

iterative feedback model (Figure 1), which 

means that the evaluation phase results are 

returned to feedback, closing the loop and 

allowing for further refinement of the 

learning product (Welty, 2008). 
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Figure 1. The Research Procedure 

The first step is to conduct an analysis (see 

Fig. 1). At this stage, activities include 

gathering information about the instrument 

that will be developed. Based on 

observations and interviews with physics 

teachers, it was discovered that scientific 

literacy instruments are not available in 

schools, so scientific literacy has yet to be 

measured. The second analysis is curriculum 

analysis. There are several competencies 

related to tornadoes. The results of this 

analysis provide an opportunity to develop 

instruments related to the topics contained in 

these competencies. 

The second stage is design. The activity at 

this stage is the development of the 

instrument's design. This stage's goals are 

grids of scientific literacy instruments. The 

grids are made based on the scientific literacy 

aspect. The aspects used are Context, 

Competencies, Knowledge, and Attitudes. 

Development is the third stage. Instrument 

development, internal validation, expert 

validation, and product revision were all 

completed. This expert validation validated 

the instrument's content, materials, and 

language. A questionnaire was used to collect 

data for expert validation. Aiken's V equation 

is used to calculate the value of expert 

validity. 

𝑉 =
∑ 𝑠

[𝑛(𝑐 − 1)]
 

With, 

𝑠 = 𝑟 − 𝑙0 
Information: 

𝑙0 =the lowest number of validity 

  assessments (in this case = 1) 
 

c =the highest number of validity 

  assessments (in this case = 4)  

r =Numbers given by the validator 

Based on the calculation of the V index, 

instruments can be classified. The validity is 

lacking if the index is less than or equal to 

0.4; 0.4-0.8 indicates moderate validity and 

greater than 0.8 indicates very valid 

(Retnawati, 2016).  

The fourth stage is implementation. 

Activities are carried out at this stage to 

determine the practicality of the developed 

instrument. The instrument's practicality is 

demonstrated by teachers' and students' 

feedback after use. Data from teachers' and 

students' feedback were collected using a 

questionnaire. The trial was conducted in 

public senior high school 2 Padang Panjang 

with three teachers and 26 students. Using 

the equation below, calculate the value of the 

instrument's practicality. 

𝑇𝑜𝑡𝑎𝑙 𝑠𝑐𝑜𝑟𝑒 =
𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑 𝑠𝑐𝑜𝑟𝑒

𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒
× 100% 

The evaluation stage is the final stage. 

This stage includes formative and summative 

evaluations. Formative evaluation is 

performed at each ADDIE development 

stage, including the analysis, design, 

development, and implementation stages. 

The summative evaluation seeks to 

determine the overall instrument 

development's success. In this article, we 

present data on theoretical validity by experts 

and practicality by teachers and students. 

Analysis 

Development 

Implementation 

 Information related to the instrument to be developed 

 Curriculum analysis to find competencies related to tornadoes. 

 Study of the contents of the book 

 Develop the grids of scientific literacy and environmental literacy instruments. 

Draf instrument, Internal validation, Expert validation 

Design 

Results of practical analysis 

Evaluation Formative and summative evaluation 
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RESULTS AND DISCUSSION 

This research produced a scientific 

literacy assessment instrument based on the 

tornado physics enrichment book. The 

instrument developed contains four aspects 

of scientific literacy with 21 items: two items 

of context, five items of competence, eight 

items of knowledge, and six items of attitude 

toward science. Aspects of context, 

competency, and knowledge were developed 

in essay tests, while attitudes toward science 

were developed in self-assessment 

questionnaires.  

The first step is analysis. Based on 

observations and interviews conducted with 

physics teachers, it was found that scientific 

literacy instruments are not available at 

schools, so measurement of scientific literacy 

has yet to be carried out. The second analysis 

is curriculum analysis. There are several 

competencies related to tornadoes. The 

results of this analysis are shown in Table 1. 
 

Table 1. Tornado Integration Matrix 

Grade Basic Competencies Essential 

concepts 

X BC 3.9 Analyzing the 

concept of energy, work 

(work), business relations 

(work), energy changes, 

the law of energy 

conservation, and its 
application in everyday 

events. 

Energy 

XI BC 3.4 Applying fluid 

dynamic principles in 

Technology 

Speed, 

Pressure, 

Flow rate, 

Bernoulli's 

principle, 

Density 

 BC 3.5 Analyzing the 

effect of heat and heat 

transfer includes the 

material's thermal 

characteristics, capacity, 
and heat conductivity in 

everyday life. 

Heat, Heat 

transfer, 

Heat 

capacity 

 BC 3.12 Analyzing the 

symptoms of global 

warming and its impact on 

life and the environment. 

Heat 

XII BC 3.11 Analyzing limited 

energy sources and their 

impact on Life 

Energy 

Table 1 shows that tornadoes are closely 

related to physics. In a tornado, there is the 

concept of energy because every object with 

mass that moves has kinetic energy. 

Tornadoes occur due to differences in 

temperature in a high area and the occurrence 

of heat transfer by convection. Global 

warming will increase the potential for 

tornadoes to occur. 

The design stage comes next. The activity 

at this stage is the development of the 

instrument's design. The grids are made 

based on the scientific literacy aspect. The 

grids are shown in Table 2. 

 
Table 2. The Grids of Scientific Literacy Assessment 

Instrument 
Scientific 

Literacy 

Aspects 

Indicator 
Item 

No. 
Sum 

Context 

Identify 

local issues 
1 

2 
Identify 

global issues 
2 

Competencies 

Explain 

phenomena 

scientifically 

3,4,5 

5 Interpret 

data and 

facts 

scientifically 

6,7 

Knowledge 

Fact 8,9 

8 

Theory 
10,11,1

2 

concept 13 

Principle 14 

Law 15 

Attitudes 

Interest in 

science 

16,17,1

8 

6 

Concern for 

resources 

and the 

environment
  

19,20,2

1 

Sum 21 

 

Development is the third stage. Instrument 

development, internal validation, expert 

validation, and product revision were among 

the tasks completed. Internal validity is a 

team effort to improve the assessment 

instrument. The following is an example of 

the results of the internal validation revision 

are shown in Table 3.  
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Table 3. Examples of Internal Validation Results 
 

Item 

No. 
Before After 

11 Suppose the tornado 

has a speed of 63 

km/h. the tornado 

resembled an 

inverted cone with a 

diameter of 100 m 

and a height of 100 

m. determine the 

mass of the tornado 

and the momentum 
of the tornado! 

Suppose the tornado 

has a speed of 100 

km/h. The tornado 

resembled an 

inverted cone with a 

diameter of 40 

meters and a height 

of 100 meters. 

Determine the mass 

and momentum of 
the tornado! 

19 I am interested in 

learning how the 

process of tornadoes 

I am interested in 

learning about the 

tornado 

phenomenon, which 

is explained by 

knowledge of 

physics. 

 

Internal validation aims to refine the draft 

instrument by discussing it among team 

members so that the instrument validated by 

the expert has been revised in collaboration 

with the team members. 

A good instrument is inseparable from 

several aspects of its preparation: material, 

construction, and language (Retnawati, 

2016). The expert validation was performed 

to validate the instrument's content, 

construct, and language; three instrument 

experts conducted this test. A questionnaire 

was used to collect data from expert 

validation. Aiken's V equation is used to 

calculate the value of expert validity. 

Therefore, the scientific literacy assessment 

instrument based on the tornado physics 

enrichment book that has been developed is 

validated by three validators as a theoretical 

feasibility test. Instrument revision was 

carried out according to the validator's 

suggestion. The following is an example of 

the results of the theoretical validation are 

shown in Table 4.

Table 4. Examples of Internal Validation Results 
 

No. Before After 

1 Indonesia is located along the equator, so a tornado 

has great potential. Explain how geographical 

location and conditions affect the potential for a 

tornado to occur in Indonesia. 

Indonesia is an archipelagic country located 

between the Asian Continent and the Australian 

Continent. It is located the Indian Ocean and the 

Pacific Ocean. The geographical location 

influences changes in Asian and Australian 

winds, which alternate towards the Indonesian 
equator. Explain how geographical location and 

conditions affect the potential for a tornado to 

occur in Indonesia. 

6 Indonesia has a tropical climate with the rainy and the 

dry seasons. Between these two seasons, there is a 

transition season, or what is commonly called the 
transition season. The following is a table of the 

occurrence of tornadoes in Indonesia throughout 

2021. 

 

Indonesia has a tropical climate with the rainy 

and the dry seasons. There is a transition season, 

also known as the transition season, between 
these two seasons. Based on data from the 

National Disaster Management Agency 

(BNPB), the following table shows tornado 

events in Indonesia throughout 2021. 

 

Month 
Number 

of Events 

January 162 

February 229 

March 217 

April 230 

May 82 

June 98 

July 51 

August 75 

September 111 

October 167 

November 164 

December 231 

 

Month 
Number 

of Events 

January 162 

February 229 

March 217 

April 230 

May 82 

June 98 

July 51 

August 75 

September 111 

October 167 

November 164 

December 231 

 



Jurnal ilmiah pendidikan fisika Al-Biruni, 12 (1) (2023) 19-29  25 

No. Before After 

Based on the table of the occurrence of tornadoes in 

Indonesia throughout 2021, draw a graph of the 

occurrence of tornadoes, and from the graph that has 

been made, interpret the occurrence of tornadoes 

throughout 2021. 

Based on the table of the tornado events in 

Indonesia throughout 2021, draw a graph of the 

occurrence of tornadoes and provide an 

interpretation of the occurrence throughout 

2021. 

The results of the validation analysis using 

Aiken's V equation are shown in Figure 2. 

The expert validity data analysis results show 

that the scientific literacy assessment 

instrument developed meets the very valid 

criteria with an average validity value of 

0.85. That is, the environmental literacy 

assessment instrument is used. This is 

consistent with Kristyasari (2021), which 

states that a valid instrument can measure 

what is to be measured. 

 
 

Figure 2. Validation Test Result 

 

Regarding content, the developed 

scientific literacy assessment instrument has 

a validity value of 0.82 with very valid 

criteria. It shows that the questions developed 

are per the 2013 curriculum, main 

competencies, and based competencies, and 

the question indicators represent each 

scientific literacy. Valid criteria for scientific 

literacy assessment instruments also show 

that the material follows the competencies to 

be achieved (Helendra & Sari, 2021; 

Yulianawati, 2020). 

The obtained validity value of 

construction is 0.86, with very valid criteria. 

The scientific literacy-based questions 

developed are brief, precise, and firm, and the 

answer options are homogeneous and logical. 

The aspects of being measured must be 

apparent so that different interpretations than 

the author intended do not arise (Claudhya et 

al., 2021). According to the language aspect, 

the validity value obtained is 0.89, with very 

valid criteria. That means the language used 

in this assessment instrument follows 

excellent and correct Indonesian language 

rules, is communicative, lacks double 

meanings, and employs common words and 

correct punctuation (Silalahi, 2020). 

The fourth stage is implementation. The 

implementation stage is carried out after the 

product developed is valid and revised 

according to the validator's suggestions. At 

this stage, everything developed is declared 

valid to be applied. The instrument's 

practicality is seen in teachers' and students' 

feedback after using it. Three teachers and 26 

students conducted the practicality test. 

Table 5 shows the results of the teacher's 

practicality test. 

Table 5. Results of the Practicality Analysis of 

Science Literacy Assessment Instruments 

by Teachers 
 

No. 
Assessment 

Aspect 

Practical 

Value (%) 
Criteria 

1 Ease of Use 90 
Very 

Practical 

2 Attractiveness 86.1 
Very 

Practical 

3 Efficiency 75 
Very 

Practical 

Total 255.7 Very 

Practical Average 85.3 

 

Table 5 shows the practicality of the 

assessment instrument is rated at 85.3 on 

average by teachers, indicating that it is very 

practical. That is, the assessment instrument 

developed is easy to use, attractive, and 

efficient use. So, this scientific literacy 

assessment instrument is practical for 

teachers. A practicality questionnaire for 

using the assessment instrument was also 

given to students. An analysis of the 

practicality of the use assessment instruments 

by students can be seen in Table 6. 

0.82 0.86 0.89

0

0.2

0.4

0.6

0.8

1

Content Construct Language

v
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Table 6. Results of the Practicality Analysis of 

Science Literacy Assessment Instruments 

by Students 
 

No. 
Assessment 

Aspect 

Practical 

Value (%) 
Criteria 

1 Ease of Use 83.4 
Very 

Practical 

2 Attractiveness 87.3 
Very 

Practical 

3 Efficiency 84.1 
Very 

Practical 

Total 255.7 Very 

Practical Average 85.3 

Table 6 shows that the practicality test 

data analysis on students yielded an 85.3% 

practicality value using very practical 

criteria. This criterion shows that the 

scientific literacy assessment instrument can 

already be used as an assessment instrument 

for learning in schools because it has an 

overall practical value in each aspect. 

This practicality value is the average of 

several aspects in the practicality sheet, 

including ease of use of the assessment 

instrument, attractiveness, and efficiency of 

the use of the assessment instrument. The 

average value of the practicality results 

shows that the scientific literacy-based 

assessment instrument meets the high 

practicality criteria. Learning devices that 

meet the requirements are very practical, 

meaning that all learning device components 

developed in this study are feasible to be 

implemented in the learning process in the 

classroom (Badrulaini et al., 2020; Destiana 

et al., 2020). The assessment instrument was 

tested and found to be valid and practical. 

That means the instruments developed are 

feasible and practicable for assessing 

students' scientific literacy at school. 

Many scientific assessment instruments 

are made for the learning process, such as 

science literacy assessment instruments to 

measure students' scientific literacy abilities 

(Chasanah et al., 2022), the instrument for 

assessing students' physics literacy on the 

subject of sound waves (Indrawati, 2018), 

and an energy-themed scientific literacy 

assessment instrument (Rusilowati & 

Linuwih, 2016). In this research, the 

scientific literacy assessment instrument was 

used to measure students' scientific literacy 

ability after using the tornado physics 

enrichment book and developed based on the 

tornado physics enrichment book. The 

instrument items are presented in scientific 

discourse, whether in phenomena, images, 

graphics, or the like. 

This research is expected to provide 

material for research studies relevant to other 

research, both related to further research that 

is developing and similar research that is 

expanding. This research contributes 

positively to the world of education by 

advancing education to improve the quality 

of learning in schools. This research also 

contributes to varying assessment 

instruments to measure student achievement. 

Limitations in this study include the small 

number of respondents (only 26 students), 

which still needs to be more to describe the 

actual situation. 

CONCLUSION AND SUGGESTION 

Based on the study results, the instrument 

developed is valid and practical. The average 

result of the theoretical validity for the 

scientific literacy assessment instrument is 

0.85. With very practical criteria, a 

practicality value of 83.7% was obtained in 

the data analysis for the practicality test for 

teachers. With very practical criteria, the 

practicality test data analysis on students 

yielded a practicality value of 85.3%. 

Teachers are expected to be able to use the 

test instruments developed to measure 

students' scientific literacy abilities to train 

and develop students' scientific literacy 

abilities. Furthermore, it is necessary to 

develop scientific literacy assessment 

instruments on other natural disaster topics. 

 

AUTHOR CONTRIBUTIONS  

VM and DD conceptualize ideas, prepare 

designs, and draft articles. DD designed a 

scientific literacy instrument. VM researched 

the development of scientific literacy 

assessment instruments in high schools. 

 



Jurnal ilmiah pendidikan fisika Al-Biruni, 12 (1) (2023) 19-29  27 

REFERENCES 

Abd‐El‐Khalick, F., Boujaoude, S., Duschl, 

R., Lederman, N. G., Mamlok‐Naaman, 

R., Hofstein, A., Niaz, M., Treagust, D., 

& Tuan, H. (2004). Inquiry in science 

education: International perspectives. 

Science education, 88(3), 397–419. 

Abi Hamid, M. (2016). Pengembangan 

instrumen penilaian hasil belajar siswa 

berbasis TIK pada pembelajaran dasar 

listrik elektronika. VOLT: Jurnal Ilmiah 

Pendidikan Teknik Elektro, 1(1), 37–46.  

Aini, M. R., & Mufadhdhal, F. H. H. (2022). 

Optimalisasi pembelajaran literasi 

siswa SD Lorejo 02 Kabupaten Blitar. 

Jurnal Pengabdian Masyarakat 

Sabangka, 1(06 November), 226–232.  

Akbarudin, A. M., & Kurniawati, A. (2023). 

Pengembangan instrumen assessment 

of learning untuk mengukur 

kemampuan literasi sains pada materi 

virus. Jurnal Edukasi Biologi, 9(1), 35–

45. 

Ani, Y. (2013). Penilaian autentik dalam 

kurikulum 2013. Seminar Nasional 

Implementasi Kurikulum, 742–749. 

Asrizal, A., & Dewi, W. S. (2018). 

Development assistance of integrated 

science instructional material by 

integrating real world context and 

scientific literacy on science teachers. 

Pelita Eksakta, 01(02), 113–120. 

Astuti, O. W., Zulyusri, & Putri, D. (2017). 

Pengembangan instrumen asesmen 

berbasis literasi sains pada mata 

pelajaran IPA Kelas VIII Semester II. 

Journal Biosains, 1(2), 227–234. 

Badrulaini, B., Zulkarnain, Z., & Kartini, K. 

(2020). Pengembangan perangkat 

pembelajaran berbasis masalah untuk 

memfasilitasi kemamapuan pemecahan 

masalah matematis pada materi barisan 

dan deret Kelas XI SMA. JURING 

(Journal for Research in Mathematics 

Learning), 3(4), 343–356. 

Bagasta, A. R., Rahmawati, D., Wahyuni, I. 

P., & Prayitno, B. A. (2018). Profil 

kemampuan literasi sains peserta didik 

di salah satu SMA Negeri Kota Sragen. 

PEDAGOGIA: Jurnal Pendidikan, 7(2), 

121–129. 

Bariah, S. K. (2019). Rancangan 

pengembangan instrumen penilaian 

pembelajaran berbasis daring. Petik: 

Jurnal Pendidikan Teknologi Informasi 

dan Komunikasi, 5(1), 31–47. 

https://doi.org/10.31980/jpetik.v5i1 

Bashooir, K., & Supahar, S. (2019). Validitas 

dan reliabilitas instrumen asesmen 

kinerja literasi sains pelajaran Fisika 

berbasis STEM. Jurnal penelitian dan 

evaluasi pendidikan, 22(2), 219–230. 

Cansiz, N., & Cansiz, M. (2019). Evaluating 

Turkish science curriculum with PISA 

scientific literacy framework. Turkish 

Journal of Education, 8(3), 217–236. 

http://dx.doi.org/10.19128/turje.545798 

Chasanah, N., Widodo, W., & Suprapto, N. 

(2022). Pengembangan instrumen 

asesmen literasi sains untuk 

mendeskripsikan profil peserta didik. 

PENDIPA Journal of Science 

Education, 6(2), 474–483. 

https://doi.org/10.33369/pendipa.6.2.47

4-483 

Choi, K., Lee, H., Shin, N., Kim, S., & 

Krajcik, J. (2011). Re‐conceptualization 

of scientific literacy in South Korea for 

the 21st century. Journal of research in 

science teaching, 48(6), 670–697. 

Claudhya, C., Wardhani, S., & Nawawi, S. 

(2021). Pengembangan asesmen biologi 

berbasis keterampilan proses sains 

(KPS) di SMA Kota Palembang. 

BIOEDUKASI (Jurnal Pendidikan 

Biologi), 12(1), 17–29. 

Desnita, D., Fadilah, N., & Budi, E. (2016). 

Pengembangan buku pengayaan: kajian 

fisis peristiwa angin puting beliung 

untuk siswa SMA. JPPPF-Jurnal 

Penelitian & Pengembangan 

Pendidikan Fisika, 2(2), 97–104. 

Destiana, O., Sumarni, S., & Adiastuti, N. 

(2020). Pengembangan perangkat 

pembelajaran bangun ruang sisi datar 

dengan pendekatan kontruktivisme 

berbasis kemampuan penalaran 

matematis. Mathline: Jurnal 



28    Jurnal ilmiah pendidikan fisika Al-Biruni, 12 (1) (2023) 19-29 

Matematika dan Pendidikan 

Matematika, 5(2), 128–145. 

Firaina, R., & Fauzi, A. (2021). Analysis of 

the competency standard of its 

graduates for the developing of physics 

e-book with tsunami theme. Journal of 

Physics: Conference Series, 1876(1), 

12036. 

Helendra, H., & Sari, D. R. (2021). 

Pengembangan instrumen asesmen 

berbasis literasi sains tentang materi 

sistem ekskresi dan sistem pernapasan. 

Jurnal Ilmiah Pendidikan Profesi Guru, 

4(1), 17–25. 

Herawati, H., Lamada, M., & Rahman, E. S. 

(2019). Analisis kemampuan literasi 

siswa SMK negeri di kota Makassar. 

Universitas Negeri Makassar. 

Hodson, D. (2003). Time for action: Science 

education for an alternative future. 

International journal of science 

education, 25(6), 645–670. 

Igwe, N. J., Kadiri, G. C., & Ekwueme, J. 

(2020). Impact of information and 

communication technology on 

acquiring the literacy skills outside the 

classroom among adults in Nsukka 

Urban. Journal of Language Teaching 

and Research, 11(6), 881–892. 

Indrawati, M. D. (2018). Pengembangan 

instrumen penilaian literasi sains fisika 

peserta didik pada bahasan gelombang 

bunyi di SMA Negeri 1 Gedangan 

Sidoarjo. Inovasi Pendidikan Fisika, 

7(1). 

https://doi.org/10.26740/ipf.v7n1.p%25

p 

Irianto, P. O., & Febrianti, L. Y. (2017). 

Pentingnya penguasaan literasi bagi 

generasi muda dalam menghadapi 

MEA. Proceedings Education and 

Language International Conference, 

1(1).  

Kristyasari, M. L. (2021). Validitas dan 

reliabilitas instrumen CTTMC pada 

pembelajaran IPA terpadu SMP. 

Pedagogika: Jurnal Ilmu-Ilmu 

Kependidikan, 1(1), 76–85. 

Mariati, N. P. A. M., Sudiarsa, I. W., 

Sanjiwani, N. M. S., & Putra, P. A. P. 

(2022). Inovasi pembelajaran literasi 

program kampus mengajar angkatan 2 

di SD Negeri 15 Pemecutan. Jurnal 

Pengabdian Kepada Masyarakat Widya 

Mahadi, 2(2), 78–86.  

Mukharomah, F., Wiyanto, W., & Putra, N. 

M. D. (2021). Analisis Kemampuan 

literasi sains fisika siswa SMA pada 

materi kinematika gerak lurus di masa 

pandemi Covid-19. Journal of Teaching 

and Learning Physics, 6(1), 11–21. 

https://doi.org/10.15575/jotalp.v6i1.10

391  

Mulbar, U., & Bahri, A. (2021). Scientific 

literacy skills of students: Problem of 

biology teaching in Junior High School 

in South Sulawesi, Indonesia. 

International Journal of Instruction, 

14(3), 847–860. 

Novitasari, N. (2018). Profil kemampuan 

literasi sains mahasiswa calon guru 

biologi. Biosfer: Jurnal Tadris Biologi, 

9(1), 36–44. 

https://doi.org/10.24042/biosf.v9i1.287

7  

Nurwidodo, N., Hadi, S., Ibrohim, I., & Sueb, 

S. (2021). Validity and practicality of 

the EMKONTAN learning model to 

improve creative thinking, collaborative 

and literacy environment of prospective 

biology teacher students. Prosiding 

Seminar Nasional & Internasional.  

OECD. (2018). PISA for development 

assessment and analytical framework: 

reading, mathematics and science. 

OECD Publishing. 

https://doi.org/10.1787/9789264305274

-en  

OECD. (2019). PISA 2018 Assessment and 

analytical framework. OECD Publisher. 

Pagan, M. M., Sarwanto, S., & Nurosyid, F. 

(2023). Science literacy analysis of 

physics textbooks in temperature heat 

and expansion material. AIP Conference 

Proceedings, 2569(1), 50012. 

https://doi.org/10.1063/5.0112121  

Permanasari, A. (2016). STEM education: 

Inovasi dalam pembelajaran sains. 



Jurnal ilmiah pendidikan fisika Al-Biruni, 12 (1) (2023) 19-29  29 

Prosiding SNPS (Seminar Nasional 

Pendidikan Sains), 3, 23–34.  

Pratiwi, S. N., Cari, C., & Aminah, N. S. 

(2019). Pembelajaran IPA abad 21 

dengan literasi sains siswa. Jurnal 

Materi dan Pembelajaran Fisika, 9(1), 

34–42.  

Retnawati, H. (2016). Analisis kuantitatif 

instrumen penelitian (panduan peneliti, 

mahasiswa, dan psikometrian). Parama 

publishing. 

Ridwan, M. S., & Rusilowati, A. (2015). 
Pengembangan instrumen asesmen 

dengan pendekatan kontekstual untuk 

mengukur level literasi sains siswa. 

Seminar Nasional Evaluasi Pendidikan I.  

Rusilowati, A., & Linuwih, S. (2016). 

Pengembangan instrumen asesmen 

literasi sains tema energi. Journal of 

Primary Education, 5(2), 147–154.  

Sari, L. M. (2018). Evaluasi dalam 

pendidikan Islam. Al-Tadzkiyyah: 

Jurnal Pendidikan Islam, 9(2), 211–

231. 
https://doi.org/10.24042/atjpi.v9i2.3624  

Silalahi, T. (2020). Evaluasi pembelajaran. 

Yayasan Kita Menulis. 

Singh, S., & Singh, S. (2016). What is 

scientific literacy: A review paper. 

International journal of academic 

research and development, 1(2), 15–20. 

Sitepu, B. P. (2012). Penulisan buku teks 

pelajaran. PT Remaja Rosdakarya. 

Subyantoro, S., & Nuryatin, A. (2015). 

Pengembangan buku pengayaan teknik 

memproduksi teks cerita ulang yang 

bermuatan kearifan lokal bagi peserta 

didik kelas xi sma. Seloka: Jurnal 

Pendidikan Bahasa dan Sastra 

Indonesia, 4(2).  

Sumanik, N. B., Nurvitasari, E., & Siregar, L. 

F. (2021). Analisis profil kemampuan 

literasi sains mahasiswa calon guru 

pendidikan kimia. Quantum J. Inov. 

Pendidik. Sains, 12(1), 22.  

Sumaryatun, S., Rusilowati, A., & Nugroho, 

S. E. N. E. (2016). Pengembangan 

instrumen penilaian autentik kurikulum 

2013 berbasis literasi sains pada materi 

bioteknologi. Journal of Primary 

Education, 5(1), 66–73. 

Syamsiah, S. (2016). Kualitas instrumen 

penilaian literasi sains siswa kelas VII 

pada materi interaksi antar makhluk 

hidup. Pensa: E-Jurnal Pendidikan 

Sains, 4(03).  

Toharudin, U., Hendrawati, S., & Rustaman, 

A. (2011). Membangun literasi sains 

peserta didik. Humaniora. 

Utama, M. N., Ramadhani, R., Rohmani, S. 

N., & Prayitno, B. A. (2019). Profil 

keterampilan literasi sains siswa di salah 

satu sekolah menengah atas (SMA) 

Negeri di Surakarta. Didaktika Biologi: 

Jurnal Penelitian Pendidikan Biologi, 

3(2), 57–67. 

Wang, J., He, Z., & Weng, W. (2020). A 

review of the research into the relations 

between hazards in multi-hazard risk 

analysis. Natural Hazards, 104, 2003–

2026. 

Welty, G. (2008). Strategy and tactics for 

pilot implementation in the ADDIE 

model. Journal of GXP Compliance, 

12(2), 12-19.  

Wen, C.-T., Liu, C.-C., Chang, H.-Y., Chang, 

C.-J., Chang, M.-H., Chiang, S.-H. F., 

Yang, C.-W., & Hwang, F.-K. (2020). 

Students’ guided inquiry with 

simulation and its relation to school 

science achievement and scientific 

literacy. Computers & Education, 149, 

103830. 

https://doi.org/10.1016/j.compedu.2020

.103830  

Yani, F., & Wahyono, U. (2020). 

Pengembangan komik mitigasi berbasis 

potensi bencana lokal yang terintegrasi 

dalam pembelajaran fisika di Sulawesi 

Tengah. Jurnal Pendidikan Fisika dan 

Teknologi, 6(2), 198–205. 

https://doi.org/10.29303/jpft.v6i2.1874  

Yulianawati, D. (2020). Efektifitas model 

pembelajaran problem based learning 

terhadap kemampuan pemahaman 

konsep fisika siswa. Jurnal Pendidikan 

Fisika dan Sains (JPFS), 3(2), 43–47. 

 


