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Abstract: This study aims to develop digital science teaching materials with Ethno-STEM 
content to train elementary students' scientific literacy. The research method used is the 
ADDIE Research and Development (R&D) model (Analyze, Design, Development, 
Implementation and Evaluation). The results of the feasibility of digital science teaching 
materials obtained a percentage of 92.42% with very feasible criteria. The effectiveness of 
digital science teaching materials was declared effective by the results of the paired t-test 
which showed that there was an average difference in the pretest and posttest data, and 
the n-gain results scored 0.40 with the criteria of being effective. The results of the student 
response questionnaire after the learning process obtained a percentage of 90.35%; as 
well as the results of the teacher's response questionnaire after the learning process 
obtained a percentage of 90.62%. The results of student and teacher responses obtained 
very positive criteria. The conclusions of this study are that digital science teaching 
materials with Ethno-STEM content are effective in training scientific literacy for grade 
IV elementary school students.  
 
Keywords: Digital science teaching materials; Elementary school; Ethno-STEM; Force 

and objects motion; Science literacy 

  

Introduction  
 

Everyone must have various types of literacy, 
including elementary school students to live life in the 
current and future society and continue to higher school 
levels (Fitriani et al., 2019). Literacy is not only the ability 
to read and write, but there are many other types. Such 
as the guidebook for the national literacy movement 
issued by the Ministry of Education and Culture which 
explains literacy which is divided into six types which 
include literacy, numeracy, digital, financial, science, as 
well as culture and citizenship (Ulum & Haerudin, 
2022). One of the literacy that should be implemented in 
science learning in schools is scientific literacy 
(Kristyowati & Purwanto, 2019). However, in reality 
there are still many schools that have not implemented 

scientific literacy. But research by Fitariya (2018) stated 
that students' scientific literacy was still low. Research 
by  Azmy et al. (2020) concluded that the scientific 
literacy applied by teachers in learning science in 
elementary schools is still low. According to Kartini 
(2019) he teacher is only fixated on material and books, 
so the learning that is carried out is less meaningful and 

causes a lack of scientific literacy in students. 
Scientific literacy is a person's ability to use 

scientific knowledge to identify possible questions that 
arise, acquire new knowledge, describe scientific 
phenomena and draw conclusions based on scientific 
evidence (OECD, 2013). Science literacy for elementary 
students is very important. Because scientific literacy is 
an understanding of science and how to apply it in 
solving a problem. Scientific literacy is a person's ability 
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to apply scientific knowledge that can be used in 
everyday life (Pradini et al., 2022). There is a learning 
model that can increase scientific literacy, namely STEM 
learning (Permanasari, 2016). STEM is learning that is 
based on four components, namely science which 
consists of science, technology, engineering, and 
mathematics (Risnawati, 2020). The STEM field includes 
Ethno-STEM which is a learning model with local 
wisdom content that will develop into scientific 
knowledge, namely knowledge in science, technology, 
simple engineering techniques, and mathematical 
calculations (Reffiane et al., 2021). The use of Ethno-
STEM in learning is also expected to elevate local 
wisdom in Sidoarjo to integrate culture in learning. 
Local wisdom is a product of the experience of a certain 
group (Wiratmaja et al., 2021). According to Rumilah et 
al. (2021) local wisdom is one way to manage culture and 
protect oneself from unwanted foreign cultures. 

Local wisdom that has been included in the list of 
culinary tours in Sidoarjo is klepon bulang, Sidoarjo 
mud cakes, and Porong ote-ote (Abadi et al., 2013). 
Klepon is a typical market snack that includes wet cakes 
which have a round shape, the size of a marble, green in 
color from suji leaves, made from glutinous rice flour 
filled with liquid brown sugar, and served with a 
sprinkling of grated coconut (Setyorini & Qomariah, 
2018). Sidoarjo mud cake is a non-perishable wet cake 
that has a soft texture, and the basic ingredients are 
easily available in the market, namely milk, sugar, eggs 
and flour (Dewanto, 2022). Ote-ote Porong is a typical 
Sidoarjo food which was introduced by a Chinese citizen 
named Kwee Le Kin who came from Fuzhou city and 
settled in Porong sub-district, Sidoarjo Regency (Fitria, 
2022). Porong ote-ote is different from the others, 
because this ote-ote contains meat, oyster and seaweed 
filling (Muallifa, 2020).  

In addition, the researcher conducted unstructured 
interviews with several teachers and grade IV students 
at Elementary School in several different sub-districts in 
Sidoarjo, namely Kenongo 1 Elementary School, 
Sumokembangsri 1 Elementary School, and Bulang 
Elementary School who concluded that the science 
lessons taught by these teachers used discovery learning 
with discussion methods and questions and answers. 
This learning has also been linked to everyday life by 
taking contextual examples. From the results of the 
unstructured interviews, information was also obtained 
that the learning resources that had been used by the 
teacher were from the teacher himself, the textbooks and 
LKS books that had been prepared by the government, 
as well as the surrounding environment. Only one 
school uses the internet for learning. In addition, the 
results of the analysis of books used by teachers and 
students pay little attention to Ethno-STEM. Thus, these 

teachers had never developed teaching materials used 
for the science learning process in their class. The media 
used by the teacher are objects at school and at home. 
Only one school uses PowerPoint, images, and videos. 
So that the learning process carried out has not been 
integrated with local wisdom around. Because local 
wisdom also includes the structure of the independent 
learning curriculum in elementary schools which can be 
included in subjects that can be added flexibly by each 
school (Hartoyo & Rahmadayanti, 2022). 

Referring to the results of interviews with teachers 
and students as well as observations at school, it was 
found that the need for learning resources in the form of 
teaching materials is very much needed to make it easier 
for teachers to teach and make it easier for students to 
learn. This was conveyed directly by the teachers and the 
questions the researchers had asked the students. 
Teaching materials are teaching tools that contain 
material that is methodically arranged and in 
accordance with the abilities to be achieved 
(Nurhamdiah et al., 2020). Teaching materials are 
divided into two, namely printed teaching materials 
including handouts, modules, books, and LKS and non-
printed teaching materials including audio, audio 
visual, and interactive multimedia (Kelana & Pratama, 
2019). Another example of non-printed teaching 
materials is digital teaching materials in which virtual 
technology is produced (Purwanto & Risdianto, 2022). 
According to Rahmawati et al. (2022) digital teaching 
materials are a new innovation in the world of education 
that integrates technology, information and 
communication in the learning process to present 
learning materials packaged in unique and practical 
teaching materials. Utilizing various media and 
information technology devices in presenting teaching 
materials in more varied and interesting forms so that 
students more easily understand the subject matter 
(Nugraha et al., 2023). 

The material in digital teaching materials is 
integrated with local wisdom, namely the process of 
making klepon in Sidoarjo, because along the Prambon 
main road, Bulang village, Sidoarjo Regency there are 
many home industries that make klepon. Where the 
Klepon Bulang businesses are very close to the student 
environment at Bulang Elementary School. Sidoarjo 
mud cake was chosen because at every formal and non-
formal event, Sidoarjo mud cake is often served. Because 
this is a traditional snack that is also often found by 
students in Sidoarjo. In addition, around Kenongo 1 
Elementary School there are many mud cake sellers. One 
of the famous mud cakes is the roasted mud cake which 
is located on the Kenongo highway, Kenongo village, 
Sidoarjo Regency. In addition, Porong ote-ote was 
chosen by researchers because Porong ote-ote is very 
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legendary in the Sidoarjo area. In addition, until now 
many buyers come from outside Sidoarjo district. 

The results of observations on home industries that 
make klepon in the area of Bulang, kue lumpur Sidoarjo, 
and Porong ote-ote found the concepts of natural science 
(science), technology, engineering results, and 
mathematics. In observing the process of making 
traditional Sidoarjo snacks, it can be seen that there is a 
concept of force and movement of objects that occur in 
the process of making traditional snacks which can 
change the ingredients used into traditional Sidoarjo 
snacks, where the concepts of style and motion can be 
used in the process of learning science in class. IV, 
namely the material force and motion of objects. Thus, 
teachers and students need learning resources in the 
form of digital teaching materials with Ethno-STEM 
content which are associated with the process of making 
traditional Sidoarjo snacks in which there is material for 
style and motion of objects used to train scientific 
literacy in class IV elementary school students.  

Research by Saputra et al. (2022) with title 
“Pengembangan Bahan Ajar Tematik SD Kelas IV 
Berorientasi Etno-STEM” or in english "Development of 
Ethno-STEM Oriented Elementary Class IV Thematic 
Teaching Materials" which uses the technique of sago, 
sandalwood and cassava as material in the learning 
process for fourth grade elementary school students. 
Research by Saputra et al. (2022) has several kinds of 
culture raised in the Papua area. Research by Khoiriyah 
et al. (2021) with title “Efektivitas Pendekatan Etnosains 
dalam Pembelajaran Daring untuk Meningkatkan 
Motivasi dan Hasil Belajar Siswa pada Materi Kalor” or 
in english "Effectiveness of the Ethnoscience Approach 
in Online Learning to Increase Student Motivation and 
Learning Outcomes in Caloric Materials" which uses 
klepon as material in the learning process carried out in 
junior high school students. Research by Elisa et al. 
(2022) with title “Analisis Konsep-Konsep Fisika 
Berbasis Kearifan Lokal pada Pembuatan Jajanan 
Tradisional Dawet dan Klepon” or in english "Analysis 
of Physical Concepts Based on Local Wisdom in the 
Making of Dawet and Klepon Traditional Snacks" which 
uses klepon as physics material in the learning process 
carried out by junior and senior high school students. 
Research by Mulyatna et al. (2022) with title “Eksplorasi 
Kembali Etnomatematika Pada Jajanan Pasar Di Daerah 
Cileungsi” or in english "Re-Exploration of 
Ethnomatematics in Market Snacks in the Cileungsi 
Area" which uses klepon as mathematical material in the 
learning process carried out on elementary students. 

So it can be concluded that no one has researched 
the process of making traditional snacks in the form of 
klepon, kue lumpur, and ote-ote which are used for 
digital science teaching materials containing Ethno-

STEM traditional snacks. So, this research must be 
carried out. The novelty of this researcher is by using the 
process of making traditional snacks in the form of 
klepon, kue lumpur, and ote-ote as a support for the 
science learning process in elementary school which is 
packaged in digital science teaching materials 
containing Ethno-STEM traditional Sidoarjo snacks to 
train scientific literacy in elementary school students. So 
that this research is expected to be a new reference for 
teachers and other researchers. So the problems studied 
are: 1) What is the feasibility of digital science teaching 
materials with Ethno-STEM content, the process of 
making traditional Sidoarjo snacks, the material for style 
and motion of objects based on expert judgment and 
user responses to train scientific literacy in elementary 
school students?; 2) What is the effectiveness of digital 
science teaching materials with Ethno-STEM content in 
the process of making traditional Sidoarjo snacks, 
material for style and motion of objects to train scientific 
literacy in fourth grade elementary school students?; 3) 
What is the response of students and teachers after using 
digital science teaching materials containing Ethno-
STEM traditional snacks from Sidoarjo in class IV 
Elementary School? 

 

Method  
 

The research method used is the ADDIE Research 
and Development (R&D) model (Analyze, Design, 
Development, Implementation and Evaluation). In the 
development of digital teaching materials, the first stage 
is analysis. The analysis phase is the stage used to 
identify problems that arise and the need for the product 
to be developed. At this stage it is used to find out the 
existing problems and needs. Thus a needs analysis is 
carried out in developing the product as a solution to the 
problems found from the results of observations and 
interviews. Observations were made in learning 
activities to find science teaching materials in 
elementary schools. Furthermore, to support product 
development, an analysis is carried out on the 
curriculum used, as well as the scope of the material. 
Then to find out the needs of students and teachers in 
the teaching materials to be developed, interviews were 
conducted with students and teachers. Apart from that, 
during the material analysis process, the researcher 
explored and reconstructed the process of making 
traditional Sidoarjo snacks to find natural science 
material with Ethno-STEM content. Then the researcher 
also explored the results of previous research on 
elementary school teaching materials that had been 
previously developed to be used as a reference in 
developing elementary school teaching materials. 
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The second stage is the design stage. At this stage 
the design of digital science teaching materials is carried 
out as a product to be developed. The resulting design is 
based on the needs analysis at the analysis stage. The 
teaching materials developed are in the form of digital 
teaching materials that can be used on smartphones and 
laptops in which there is style and motion material 
integrated with Ethno-STEM in the form of traditional 
Sidoarjo snacks in the form of Bulang klepon, Sidoarjo 
mud cakes, and Porong ote-ote which are used to train 
scientific literacy fourth grade elementary school 
students. This design is in the form of a draft which is 
then realized into digital teaching materials that are 
ready to be developed. This stage will obtain the 
characteristics of the digital science teaching materials 
that will be developed. 

The third stage is the development stage. This stage 
contains the steps used to develop products in the form 
of digital science teaching materials. This stage consists 
of several steps. The first step is validation by a team of 
experts. The validation step consists of material 
validation, media validation, and test instrument 
validation. If the product validation process requires 
revision, then the product must be revised until the 
product being developed can be categorized as valid. 
Then digital science teaching materials were tested on 
small-scale trials. Small-scale trials are used to determine 
the legibility, practicality and applicability of the 
product being developed. Then revisions were made in 
order to get digital science teaching materials that were 
feasible to use. The small-scale trial involved 10 students 
and 1 fourth grade elementary school teacher. 

The fourth stage is the implementation stage. At 
this stage, a large-scale trial was carried out to determine 
the effectiveness of the product developed using the t-
test and n-gain. The design used was a pre-experimental 
design with a one-group pretest-posttest design model, 
in which pretest questions were given before being 
given treatment and then posttest questions were given 
after the study. So the data needed is the data from the 
students' pretest and posttest results. The aim is to find 
out the results of the treatment in order to be able to 
compare the conditions before and after being given 
treatment. Then students were given a student response 
questionnaire to find out student responses after using 
digital science teaching materials. In addition, the 
teacher was also given a teacher response questionnaire 
to find out the teacher's response after using digital 
science teaching materials. The large-scale trial involved 
33 students and 2 fourth grade elementary school 
teachers. 

The fifth stage is the evaluation stage. After getting 
the research data at the implementation stage. The data 
is then analyzed according to a predetermined formula 

to find out the results of the development of teaching 
materials. In addition, this evaluation also aims to 
determine the strengths and weaknesses of the teaching 
materials that have been developed. The developed 
product is then disseminated for use or followed up for 
further development. In addition, the results of the 
analysis obtained are then published in journal articles. 

There are several data analysis techniques in 
research on the development of digital science teaching 
materials, namely validity, readability, practicality, 
applicability and effectiveness of digital science teaching 
materials. Validation data is obtained from a 
questionnaire that has been filled in by the validator. 
Data analysis was used to determine the validity of the 
digital science teaching materials being developed and 
the test questions to be used to measure students' 
scientific literacy. Analysis can be done using a Likert 
scale. The results of material and media validation can 
be seen from a comparison of the scores obtained with 
the maximum score from the questionnaire, as follows: 

 

V-ah =
𝑇𝑆𝑒

TSh
 𝑥 100%    (1) 

(Source: Akbar, 2013) 
Information: 
V-ah = Expert Validation 
Tse = Total score obtained 
Tsh = Maximum total score 

 
The results of the percentage validation of the 

material and media obtained are then used to determine 
the validity of the teaching materials developed with the 
criteria in Table 1. 

 
Table 1. Criteria for the Validity of Materials, Media, and 
Test Questions (Akbar, 2013) 
Percentage Criteria Description 

0-20 Strongly invalid Should not be used 
21-40 Invalid Should not be used 
41-60 Invalid Needs major revision 
61-80 Valid Needs minor revision 
81-100 Very valid No revision needed 

      
Data on legibility, practicality, applicability, as well 

as student responses and teacher responses were 
obtained from questionnaire answers given to teachers 
and students which would then calculate each answer. 
The data obtained by the researcher from the 
questionnaire were processed using the following 
formula: 

For data analysis from individual (teacher) anget 
results, the formula below is used: 

 

V-pg =
𝑇𝑆𝑒

TSh
 𝑥 100%   (2) 

(Source: Akbar, 2013) 
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Information: 
V-pg = User validation (Teacher) 
Tse = Total score obtained 
Tsh = Maximum total score 

Meanwhile, for data analysis from the results of 
the student questionnaire, the formula below is used: 

 

V-au =
𝑇𝑆𝑒

TSh
 𝑥 100%    (3) 

(Source: Akbar, 2013) 
Information: 
V-au = Audience validation (students) 
Tse = Total score obtained 
Tsh = Maximum total score 

 
The results of the practicality test percentage 

obtained are then used to determine the practicality of 

the teaching materials developed with the criteria in 
Table 2. 

 
Table 2. Criteria for Practicality of Digital Science 
Teaching Materials (Akbar, 2013) 
Percentage Criteria Description 

0 -  20 Very impractical Can not be used 
21 – 40 Impractical Can not be used 
41 – 60 Quite practical It is recommended not to use 
61 – 80 Practical Usable with minor revisions 
81 - 100 Very practical Can be used without revision 

 
The data on the eligibility results of teaching 

materials were obtained from the results of the 
questionnaire from media experts, material experts, 
student readability, student practicality, teacher 
practicality, and student implementation which would 
then be calculated as an average. The data obtained by 
the researcher is processed using the following formula: 

For data analysis from the feasibility results of 
teaching materials, the formula below is used: 

 

x ͞ =
∑𝑥

n
     (4) 

(Source: Arikunto, 2008) 
 
Information: 
x ̄ = Average score 
∑𝑥  = Total scoring score 
n = Number of assessment aspects 

 
The results of the feasibility test percentage 

obtained are then used as a reference to determine the 
feasibility of teaching materials developed with the 
criteria in Table 3. 

 

 
 

Table 3. Eligibility Criteria for Digital Science Teaching 
Materials (Arikunto, 2008) 
Percentage Criteria 

0-20 Totally not worth it 
21-40 Not feasible 
41-60 Feasible enough 
61-80 Feasible 
81-100 Very feasible 

Analysis of test results data was used to determine 
the effectiveness and increase in students' scientific 
literacy skills after using the digital science teaching 
materials that were developed. The test results use a 
scale of 1-100. To compare the average pretest results 
and the average posttest results using a paired sample t-
test with the help of SPSS software. The Paired Sample 
t-test has the following conditions: 1) The subject's data 
is interval or ratio data; 2) Both groups of paired data are 
normally distributed. So that before carrying out the 
paired sample t-test, a Normality Test was carried out. 
The normality test was carried out using the Shapiro-
Wilk test method via SPSS. 
The proposed hypothesis: 
Null hypothesis (H0): Data is normally distributed 
Alternative Hypothesis (Ha): Data is not normally 
distributed 
 

The decision making criteria is, if sig. (p value) ≤ 
0.05 (5%) then Ha is accepted or H0 fails to be accepted, 
meaning that the data is not normally distributed. 
Conversely, if sig. (p value) > 0.05 (5%) then H0 is 
accepted or Ha fails to be accepted, meaning that the 
data is normally distributed. Then do the homogeneity 
test. The homogeneity test was carried out to find out 
whether the subjects taken were from homogeneous 
variants or not. The homogeneity test of the research 
data was tested through the SPSS 23 application with the 
following criteria that if the significance is <0.05, the 
group variance is different, and If significance > 0.05 
then the group variances are the same. 

After the data is said to be normal and 
homogeneous, a paired sample t-test is performed. If the 
value of Sig. (2-tailed) < 0.05, then H0 is rejected and Ha 
is accepted. Conversely, if the value of Sig. (2-tailed) > 
0.05, then H0 is accepted and Ha is rejected. The 
hypothesis tested is as follows: 
H0 = There is no mean difference between pretest and 
posttest. 
Ha = There is an average difference between pretest and 
posttest. 
 

The N-gain test is used to measure the increase in 
student test results. The n-gain test can be carried out 
when there is a significant difference between the pretest 
and posttest results. The n-gain test formula is: 
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< 𝑔 >=
𝑃𝑜𝑠𝑡𝑡𝑒𝑠𝑡−𝑃𝑟𝑒𝑡𝑒𝑠𝑡

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑆𝑐𝑜𝑟𝑒 −𝑃𝑟𝑒𝑡𝑒𝑠𝑡
    (5) 

(Source: Riduwan, 2012) 
The calculated results are then interpreted based on the 
n-gain criteria table which can be seen in Table 4. 

 
 
 

Table 4. Criteria for N-gain (Sundayana, 2016) 
N-Gain Score Criteria 

-1.00 –  0.0 There was a decline 
0.00 No increase 
0.00 –  0.30 Low 
0.31 –  0.70 Currently 
0.71 – 1.00 Tall 

 

Result and Discussion 
 

After the realization of digital science teaching 
materials with Ethno-STEM content, a feasibility test 
was carried out for digital science teaching materials 
containing Ethno-STEM in the process of making 
traditional Sidoarjo snacks based on force and motion of 
objects. The feasibility test is seen based on expert 
judgment and user responses. The results of the material 
validation carried out by the material expert validator 

obtained a result of 95.58%; language validation results 
92.7%; and the validation results of teaching materials 
get 95% results with very valid criteria. However, to 
perfect the material in digital science teaching materials, 
the validators provided several suggestions and 
improvements. After that, the researcher revised the 
digital science teaching materials according to the 
suggestions and improvements made by the validator. 

The results of the readability test by students 
obtained a percentage of 88.75% with very good criteria. 
The results of the practicality test by students obtained a 
percentage of 88% with very practical criteria. The 
results of the practicality test by the teacher obtained a 
percentage of 100% with very practical criteria and the 
results of the implementation test by students obtained 
a percentage of 86.94% with very good criteria. Then an 
average is carried out to determine the feasibility of 
digital science teaching materials. The average result is 
that the feasibility percentage is 92.42% with very decent 
criteria with some suggestions and improvements from 
experts and users. 

The material in digital science teaching materials is 
also adjusted to the learning outcomes and learning 
objectives in the independent curriculum. The material 
must also be adapted to the needs of students. The 
content of the material in teaching materials is adjusted 
to the needs of students and related to their age 
development (Darwanto & Meilasari, 2022; Desyandri et 
al., 2021). The material developed by the researcher is 
presented in an interesting way to help students 

understand each material and arouse students' interest 
in reading the teaching materials that have been 
developed (Alim et al., 2023; Novianti & Ambarwati, 
2023; Virijai & Asrizal, 2023; Wanabuliandari & 
Ardianti, 2023; Wiandita et al., 2023). The contents of 
teaching materials are arranged in a complete and 
systematic manner, from the cover section, preface, table 
of contents, learning objectives, chapter titles, content, 
practice questions, and bibliography (Damayanti & 
Sukmawarti, 2022; Hikmah et al., 2022; Lubis et al., 
2022). The language used in teaching materials is a 
language that has been adapted to the EYD and KBBI so 
that it is easily understood by students (Saddhono et al., 
2023). 

The teaching materials developed are adapted to 
the needs of teachers and students as well as local 
wisdom around them (Hadi et al., 2015; Kamidah et al., 
2023). In addition, digital science teaching materials are 
very important to be accompanied by animated images 
and videos. In digital science teaching materials there 
are also interesting animated images. Because animated 
images can make students focus and enthusiastic in 
participating in learning (Akmalia et al., 2021). In 
addition to animated images, this digital science 
teaching material also contains two kinds of videos, 
namely the process of making traditional Sidoarjo 
snacks and video material on styles and motion of 
objects to increase students' understanding of material 
styles and motion of objects. Because videos can also 
make students understand more about the material 
(Anjarwati et al., 2023; Fitriyani & Solihati, 2022). Digital 
media really attracts students' attention (Hariyadi et al., 
2023; Sholihah et al., 2023). The design used is adjusted 
to the characteristics of students, attractive, 
proportional, selection of fonts, images, and layout 
(Pradana & Uthman, 2023). 

The normality test was carried out using the 
Shapiro-Wilk technique. The results of the normality test 
are based on the results of the pretest and posttest. if sig. 
(p value) ≤ 0.05 (5%) then Ha is accepted or H0 fails to be 
accepted meaning that the data is not normally 
distributed. Conversely, if sig. (p value) > 0.05 (5%) then 
H0 is accepted or Ha fails to be accepted, meaning that 
the data is normally distributed. The proposed 
hypothesis: Null hypothesis (H0): Data is normally 
distributed. Alternative Hypothesis (Ha): Data is not 
normally distributed. 

Based on the results of the normality test, it is 
known that the pretest scores obtained Sig. 0.676 > 0.05 
then the data is normally distributed. Meanwhile, the 
posttest scores obtained Sig. 0.085 > 0.05 then the data is 
normally distributed. From the data analysis, it was 
found that the pretest and posttest data were normally 
distributed. Then do the homogeneity test. The 
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homogeneity test was carried out with the aim of 
knowing whether the subjects taken came from 
homogeneous variants or not. The homogeneity test of 
the research data was tested through the SPSS 23 
application with the following criteria If the significance 
is <0.05, the group variance is different, and if 
significance > 0.05 then the group variances are the 
same. 

Based on the results of the homogeneity test, it is 
known that the pretest scores obtained Sig. 0.093 > 0.05 
then the group variances are the same. While the posttest 
scores obtained Sig. 0.552 > 0.05 then the group 
variances are the same. From the data analysis, it was 
found that the pretest and posttest data were the same 
group. 

After the data is said to be normal and 
homogeneous, a paired sample t-test is performed. If the 
value of Sig. (2-tailed) < 0.05, then H0 is rejected and Ha 
is accepted. Conversely, if the value of Sig. (2-tailed) > 
0.05, then H0 is accepted and Ha is rejected. The 
hypothesis tested is as follows: 
H0 = There is no mean difference between pretest and 
posttest 
Ha = There is an average difference between pretest and 
posttest. 

The results of the paired t-test show that the value 
of Sig (2-tailed) 0.000 <0.05 means that Ho is rejected and 
Ha is accepted. This shows that there is an average 
difference in the pretest and posttest data. 

The n-gain test can be carried out when there is a 
significant difference between the pretest and posttest 
results. Based on the results of the n-gain calculation, a 
score of 0.40 is effective. Then it was analyzed and it was 
found that the increase in student learning outcomes 
between before and after the use of digital science 
teaching materials was in the moderate criteria. 

The effectiveness of digital science teaching 
materials with Ethno-STEM content which was 
developed to train scientific literacy in grade IV 
elementary school students is known based on the 
analysis of test results before and after the use of digital 
science teaching materials in large-scale trials. The test 
instrument is prepared based on indicators of scientific 
literacy which include content knowledge, procedural 
knowledge, and epistemic knowledge (OECD, 2019). 
The test instrument also includes testing students' 
knowledge of the local wisdom of Sidoarjo Regency, 
especially traditional snacks in the form of klepon 
monthang, kue lumpur, and porong ote-ote. 

The pretest average score was 33.03, with a 
minimum score of 14 and a maximum of 54. Based on 
the test instrument grid (attachment) and the scoring 
guide (attachment), students did not know about local 
wisdom, especially other than the klepon gunung. In 

addition, students also do not understand the questions, 
and describe the answers correctly. Some students also 
lack content knowledge, procedural knowledge, and 
epistemic knowledge in science learning. So it can be 
seen that the scientific literacy of grade IV students at 
Bulang Elementary School is still lacking. So that the 
most important role in the classroom is the teacher who 
can create learning that involves students, and provides 
learning instruments in the form of learning resources 
that contain indicators of scientific literacy so that the 
learning atmosphere is fun, and attracts enthusiasm and 
interest in student learning (Amini & Sinaga, 2021; 
Fortuna & Fitria, 2021; Efendi et al., 2021; Yuliati, 2017; 
Situmorang, 2016). Teachers are also expected to be 
actors who are able to utilize technology in learning 
(Nuraini et al., 2023; Putri & Ramli, 2023; Kasi et al., 
2022). 

In addition to using digital science teaching 
materials containing Ethno-STEM, students are also 
invited to practice gravity. This practicum was carried 
out on the second day, the class was divided into small 
groups consisting of 6 to 7 students. This is done so that 
students better understand the practicum carried out. 
After the practicum was finished, representatives of each 
group presented the results of the practicum that had 
been written on their group's worksheet. 

After learning using digital science teaching 
materials that have been developed, the posttest average 
score is 60.27 with a minimum score of 42 and a 
maximum score of 80. Based on the test instrument grid 
(appendix), and scoring guidelines (appendix), students 
have known about local wisdom, especially related to 
traditional Sidoarjo snacks. The material presented is 
local wisdom material that is in the environment around 
students so that they continue to preserve local local 
wisdom (Hastuti et al., 2020; Lyesmaya et al., 2020; 
Widyasari et al., 2023). Students become active in the 
learning process by applying science learning based on 
local wisdom (Usmeldi & Amini, 2020; Wahyu et al., 
2023). In addition, some students have also been able to 
understand the questions, and describe the answers 
correctly. Students are able to understand content 
knowledge, procedural knowledge, and epistemic 
knowledge in science learning, according to indicators 
of scientific literacy. This is in line with the 
understanding of constructivists that one's knowledge is 
built through experiences in their environment 
(Yustinaningrum et al., 2018). This is because some of the 
parents of grade IV students at Bulang Elementary 
School are makers of the traditional Klepon Bulang 
snack. 

After obtaining the data, a paired t-test was then 
carried out which had previously been carried out the 
normality test and homogeneity test as a condition 
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before the paired t-test was carried out to determine 
whether there was a difference in the average results of 
the students' pretest and posttest. The results of the 
normality test show that the data are normally 
distributed and the group variance is the same. So that it 
can be done paired t-test. Based on the results of the 
ordered t-test, it was found that there were differences 
between the results of the students' pretest and posttest. 
In addition to the t-test, an n-gain test was also carried 
out to find out the criteria for increasing student learning 
outcomes. From the n-gain results, a score of 0.40 was 
obtained which stated that the increase in student 
learning outcomes was in the medium criteria. Thus 
digital science teaching materials are effective for 
training students' scientific literacy. According to 
Martalia et al. (2022), Muflikatun et al. (2021), Febrianti 
(2021), Wiandita et al. (2023) which states that digital 
teaching materials can make students more enthusiastic 
about participating in the learning process so that they 
can increase students' scientific literacy. There are some 
students who do not have scientific literacy in medium 
or high criteria. So it is necessary to make efforts to 
increase scientific literacy, namely by finding out 
internal factors from students and external factors in 
order to find out student constraints during learning 
takes place (Mayasari & Usmeldi, 2023; Novita et al., 
2021; Wahyu et al., 2023). In addition, there are criteria 
used to evaluate cognitive aspects based on scientific 
literacy Situmorang (2016), including: 1) The questions 
presented are broad; 2) The questions are presented in 
the form of data and contain information; 3) There is a 
concept linkage; 4) When answering questions, you are 
required to analyze the problem and provide a statement 
in the form of reasons; 5) There are variations in the 
presentation of the questions; 6) Packaged in an 
application related to issues of science, technology, 
environment, and society. 

The digital science teaching materials that have 
been developed contain Ethno-STEM content. Ethno-
STEM is learning in which there is a culture that is 
combined with science, technology, engineering, and 
mathematics so that children can carry out scientific 
steps and have scientific literacy (Idrus & Suma, 2022; 
Atmojo, 2021; Risnawati, 2020). Ethno-STEM is effective 
for encouraging students to learn to maintain the 
surrounding culture which is applied in the learning 
process in the classroom (Ansumarwaty et al., 2023; 
Rizki et al., 2022; Sumarni et al., 2022; Saputra et al., 
2022). The cultural aspect included in this digital science 
teaching material with Ethno-STEM content is the 
process of making traditional snacks. Traditional snacks 
can be included in the learning process in order to find 
the concept of learning material on traditional snacks 
and introduce and preserve some traditional snacks 

(Febrianti & Indrawati, 2021; Hasanah et al., 2021; 
Christopher et al., 2019; Priyatnomo et al., 2016).  
 

Conclusion  

 
Based on the results of the research on the 

development of digital science teaching materials with 
Ethno-STEM content to improve scientific literacy 
training in fourth grade elementary school students, it 
was concluded that digital science teaching materials get 
a feasibility level of 92.42% very feasible criteria, digital 
science teaching materials with Ethno-STEM content are 
effective in training scientific literacy of grade IV 
elementary school students from the results of the paired 
t-test which showed that there was an average difference 
in the pretest and posttest data, and the n-gain results 

scored 0.40 with effective criteria. This digital science 
teaching material can be used and developed for 
learning science in grade IV elementary schools. The 
results of the student response questionnaire after using 
digital science teaching materials obtained a percentage 
of 90.35%; as well as the results of the teacher's response 
questionnaire after the use of digital science teaching 
materials obtained a percentage of 90.62%. The results of 
student and teacher responses obtained very positive 
criteria. As for suggestions addressed to educators and 
further researchers, namely on the use or development 
of teaching materials, it is better to pay attention to 
learning needs, characteristics, student learning 
environment, and the times so that their implementation 
can be effective and efficient. In science learning, it 
should pay attention to content knowledge, procedural 
knowledge, and epistemic knowledge which will have 
an impact on students' scientific literacy. The local 
wisdom of each region can be used as the development 
of teaching materials to apply the important values that 
students need. 
 
Acknowledgments 
Thank you to everyone involved in this research. 
 
Author Contributions 
ER Juniawan contributed to conceptualizing research ideas, 
developing products, analyzing data, and writing research 
results. W Sumarni and AT Prasetya were supervisors in 
research activities up to writing research results. 
 
Funding 
This research was independently funded by researchers. 
 
Conflict of Interest 
The author declare no conflict of interest. 
 

References  

 
Abadi, T. W., Rohmania, A., Febriana, P., Aesthetika, N. 



Jurnal Penelitian Pendidikan IPA (JPPIPA) January 2024, Volume 10, Issue 1, 325-337 

 

333 

M., & Anjunsari. (2013). Perspektif Kepariwisataan 
Kabupaten Sidoarjo. In Perwira Media Nusantara 
(PMN) (Vol. 4, Issue 1). Retrieved from 
http://eprints.umsida.ac.id/982/ 

Akbar, S. (2013). Instrumen Perangkat Pembelajaran. 
Remaja Rosdakarya. 

Akmalia, R., Fajriana, F., Rohantizani, R., Nufus, H., & 
Wulandari, W. (2021). Development of powtoon 
animation learning media in improving 
understanding of mathematical concept. 
Malikussaleh Journal of Mathematics Learning 

(MJML), 4(2), 105. 
https://doi.org/10.29103/mjml.v4i2.5710 

Alim, B., Nurhikmah, & Arismunandar. (2023). 
Development of a web-based digital mathematics 
book for class vii odd semester of smpn 5 
watansoppeng. Mapan (Jurnal Matematika Dan 
Pembelajaran), 11(1), 120–135. 
https://doi.org/10.24252/mapan.2023v11n1a8 

Amini, S., & Sinaga, P. (2021). Inventory of scientific 
literacy ability of junior high school students based 
on the evaluation of PISA framework competency 
criteria. Journal of Physics: Conference Series, 1806(1). 
https://doi.org/10.1088/1742-
6596/1806/1/012017 

Anjarwati, S., Darmayanti, R., & Khoirudin, M. (2023). 
Development of “Material Gaya” Teaching 
Materials Based on Creative Science Videos (CSV) 
for Class VIII Junior High School Students. Jurnal 
Edukasi Matematika Dan Sains), 11(1), 163–172. 
https://doi.org/10.25273/jems.v11i1.14347 

Ansumarwaty, F., ’Ardhuha, J., Hikmawati, H., & 
Makhrus, M. (2023). Development of Student 
Worksheet for Sound Waves Based on Project 
Based Learning Model to Improve Students’ 
Science Literacy. Jurnal Penelitian Pendidikan IPA, 
9(8), 6255–6264. 
https://doi.org/10.29303/jppipa.v9i8.4651 

Arikunto, S. (2008). Prosedur Penelitian Suatu Pendekatan 
Praktek. Rineka Cipta. 

Atmojo, F. M. (2021). Kajian Etno-STEM pada Usaha 
Kerajinan Pahatan Batu di Muntilan dan 
Implementasinya dalam Pembelajaran Berbasis 
STEM Materi Matematika di SD. In Repository 
Universitas Ahmad Dahlan. Retrieved from 
https://repository.usd.ac.id/41071/ 

Azmy, B., & Juniarso, T. (2020). Instrumen Literasi Sains 
Dalam Pembelajaran Ilmu Pengetahuan Alam Di 
Sekolah Dasar. Malih Peddas (Majalah Ilmiah 
Pendidikan Dasar), 10(1), 1–10. 
https://doi.org/10.26877/malihpeddas.v10i1.609
7 

Christopher, K. R., Suwasono, A. A., & Cahyadi, J. 
(2019). Perancangan Game Android untuk 

Memperkenalkan Jajanan Pasar di Surabaya untuk 
Anak Usia 5-8 Tahun. Jurnal DKV Adiwarna, 1(14), 
1–9. Retrieved from 
https://publication.petra.ac.id/index.php/dkv/a
rticle/view/8677 

Damayanti, A., & Sukmawarti. (2022). Pengembangan 
Bahan Ajar Geometri Sd Berbasis Jajanan Pasar. 
Indonesian Research Journal on Education: Jurnal Ilmu 
Pendidikan, 3(1), 382–388. 
https://doi.org/10.31004/irje.v3i1.231 

Darwanto, & Meilasari, V. (2022). Bahan Ajar Digital 
Sebagai Alternatif Pembelajaran Jarak Jauh dan 
Mandiri (Pengembangan Bahan Ajar Mata Kuliah 
Teori Graf). Jurnal Basicedu, 6(1), 1055–1063. 
https://doi.org/10.31004/basicedu.v6i1.2119 

Desyandri, D., Yeni, I., Mansurdin, M., & Dilfa, A. H. 
(2021). Digital Student Songbook as Supporting 
Thematic Teaching Material in Elementary School. 
Jurnal Ilmiah Sekolah Dasar, 5(2), 342. 
https://doi.org/10.23887/jisd.v5i2.36952 

Dewanto, M. A. (2022). Studi Pembuatan Kue Lumpur 
Sidoarjo dari Tepung Kulit Buah Naga Merah Sebagai 
Makanan Selingan Mengandung Antioksidan 
[Politeknik Negeri Jember]. Retrieved from 
https://sipora.polije.ac.id/17427/ 

Efendi, N., Nelvianti, & Barkara, R. S. (2021). Studi 
literatur literasi sains di sekolah dasar. Dharma 
PGSD, 1(2), 57–64. Retrieved from 
https://ejournal.undhari.ac.id/index.php/judha
/article/view/193 

Elisa, E., Prabandi, A. M., Istighfarini, E. T., Alivia, H., 
H., L. W. I., & Nuraini, L. (2022). Analisis Konsep-
Konsep Fisika Berbasis Kearifan Lokal pada 
Jajanan Tradisional Dawet dan Klepon. ORBITA. 
Jurnal Hasil Kajian, Inovasi, Dan Aplikasi Pendidikan 
Fisika, 8(November), 194–199. 
https://doi.org/10.31764/orbita.v8i2.10197 

Febrianti, F. A. (2021). Pengembangan Digital Book 
Berbasis Flip PDF Professional untuk 
Meningkatkan Kemampuan Literasi Sains Siswa. 
Caruban: Jurnal Ilmiah Ilmu Pendidikan Dasar, 4(2), 
102. https://doi.org/10.33603/caruban.v4i2.5354 

Febrianti, N. F., & Indrawati, D. (2021). Eksplorasi 
Geometri pada Jajanan Tradisional di Lamongan 
sebagai Implementasi Etnomatematika di Sekolah 
Dasar. Jurnal Penelitian Pendidikan Guru Sekolah 
Dasar, 9(1), 1530–1541. Retrieved from 
https://ejournal.unesa.ac.id/index.php/jurnal-
penelitian-pgsd/article/view/39293 

Fitariya, F. (2018). Meningkatkan Literasi Sains di SDN 
Sidokumpul dengan Metode Exsperimen. Retrieved 
from http://eprints.umsida.ac.id/3048/ 

Fitria, R. (2022). 4 Fakta Ote-ote, Camilan Khas Porong yang 

Muncul di Film “Sayap-sayap Patah.” Food Detik. 
Retrieved from https://food.detik.com/info-



Jurnal Penelitian Pendidikan IPA (JPPIPA) January 2024, Volume 10, Issue 1, 325-337 

 

334 

kuliner/d-6256077/4-fakta-ote-ote-camilan-khas-
porong-yang-muncul-di-film-sayap-sayap-patah 

Fitriani, Y., & Aziz, I. A. (2019). Literasi era revolusi 
industri 4.0. In Prosiding Seminar Nasional Bahasa 
dan Sastra Indonesia (SENASBASA) (Vol. 3, No. 1). 
Retrieved from https://rb.gy/cr380l 

Fitriyani, W., & Solihati, N. (2022). The Effect of 
Powtoon-Based Audiovisual Media on Indonesian 
Language Learning Outcomes. MIMBAR PGSD 
Undiksha, 10(1), 148–154. 
https://doi.org/10.23887/jjpgsd.v10i1.46996 

Fortuna, R. A., & Fitria, Y. (2021). Upaya Meningkatkan 
Literasi Sains Siswa Sekolah Dasar dalam 
Pembelajaran Daring Akibat Covid-19. Jurnal 
Basicedu, 5(4), 2054–2061. 
https://doi.org/10.31004/basicedu.v5i4.1034 

Hadi, K., Dazrullisa, Manurung, B., & Hasruddin. 
(2015). Development of Biological Teaching 
Materials Based on Local Wisdom Integrated 
Character Education and Problem Based Learning 
Models for Senior High School in Aceh Barat-
Indonesia. International Journal of Research and 
Review, 2(6), 343–347. Retrieved from 
https://www.ijrrjournal.com/IJRR_Vol.5_Issue.9
_Sep2018/IJRR0015.pdf 

Hariyadi, S., Rofi’i, A., Santosa, T. A., Taqiyuddin, & 
Sakti, B. P. (2023). Effectiveness of STEM-Based 
Mind Mapping Learning Model to Improve 
Students’ Science Literacy in the Era of Revolution 
4.0. Jurnal Penelitian Pendidikan IPA, 9(10), 791–799. 
https://doi.org/10.29303/jppipa.v9i10.5125 

Hartoyo, A., & Rahmadayanti, D. (2022). Potret 
Kurikulum Merdeka, Wujud Merdeka Belajar di 
Sekolah Dasar. Jurnal Basicedu, 5(4), 2247–2255. 
Retrieved from 
https;//jbasic.org/index.php/basicedu 

Hasanah, A., Susanto, S., & Trapsilasiwi, D. (2021). 
Etnomatematika pada bentuk jajanan tradisional 
di desa Kemiren Banyuwangi khas suku Osing 
sebagai bahan pembelajaran matematika. Jurnal 
Pendidikan MatematikaMatematika Dan Sains, 9(2), 
99–106. https://doi.org/10.21831/jpms.v9i2.29893 

Hastuti, P. W., Setianingsih, W., & Anjarsari, P. (2020). 
How to develop students’ scientific literacy 
through integration of local wisdom in Yogyakarta 
on science learning? Journal of Physics: Conference 
Series, 1440(1). https://doi.org/10.1088/1742-
6596/1440/1/012108 

Hikmah, D. W., Djeni, D., Amalia, N. F., & Hasanah, S. 
(2022). Pendampingan Pengembangan Bahan Ajar 
Program IBM Ibu Belajar Matematika. Ta’awun: 
Jurnal Pengabdian Kepada Masyarakat, 02(01), 86–94. 
https://doi.org/10.37850/taawun.v2i01.259 

Idrus, S. W. Al, & Suma, K. (2022). Analisis Problematika 

Pembelajaran Kimia Berbasis Etno-STEM dari 
Aspek Kurikulum. Jurnal Ilmiah Profesi Pendidikan, 
7(2c), 935–940. 
https://doi.org/10.29303/jipp.v7i2c.574 

Kamidah, N., Zaenuri, & Junaedi, I. (2023). Development 
of Teaching Materials Using Problem- Based 
Learning (PBL) Models with Ethnomathematics 
Nuances to Improve Students ’ Critical Thinking 
Ability. International Journal of Research and Review, 
10(August), 228–235. 
https://doi.org/10.52403/ijrr.20230829 

Kartini, E. S. (2019). Pengaruh Strategi Pembelajaran 
Inkuiri Terhadap Sikap Ilmiah Siswa Pada Mata 
Pelajaran IPA Kelas IV di SDN 1 Gunung Agung 
Lampung Timur. In Repository Raden Intan. 
Retrieved from 
https://repository.radenintan.ac.id/9789/1/PUS
AT%201-2.pdf 

Kasi, Y. F., Widodo, A., Samsudin, A., & Riandi, R. 
(2022). Teachers Learning in Technology-
Ethnoscience Professional Development and Its 
Impact on TPACK. Jurnal Penelitian Pendidikan IPA, 
8(6), 3083–3088. 
https://doi.org/10.29303/jppipa.v8i6.2420 

Kelana, J. B., & Pratama, D. F. (2019). Bahan Ajar IPA 
Berbasis Literasi Sains. In Lekkas (Issue Oktober). 

Khoiriyah, Z., Astriani, D., & Qosyim, A. (2021). 
Efektivitas Pendekatan Etnosains Dalam 
Pembelajaran Daring Untuk Meningkatkan 
Motivasi Dan Hasil Belajar Siswa Materi Kalor. 
PENSA E-Jurnal : Pendidikan Sains, 9(3), 433–442. 
Retrieved from 
https://ejournal.unesa.ac.id/index.php/pensa/a
rticle/view/41094 

Kristyowati, R., & Purwanto, A. (2019). Pembelajaran 
Literasi Sains Melalui Pemanfaatan Lingkungan. 
Scholaria: Jurnal Pendidikan Dan Kebudayaan, 9(2), 
183–191. 
https://doi.org/10.24246/j.js.2019.v9.i2.p183-191 

Lubis, R., Ahmad, M., & Ahmad, A. (2022). 
Pengembangan Bahan Ajar Materi Bangun Datar 
Dengan Pendekatan Pendidikan Matematika 
Realistik Untuk Membelajarkan Kemampuan 
Pemecahan Masalah Matematika Siswa. Jurnal 
MathEdu (Mathematic Education Journal), 5(2), 83–
95. https://doi.org/10.37081/mathedu.v5i2.3777 

Lyesmaya, D., Musthafa, B., & Sunendar, D. (2020). 
Local wisdom value’s-based literacy education 
learning model in elementary school. Journal of 

Physics: Conference Series, 1470(1). 
https://doi.org/10.1088/1742-
6596/1470/1/012030 

Martalia, R., Prasasti, P. A. T., & Kusumawati, N. (2022). 
Pengembangan Bahan Ajar E-Book Berbasis 



Jurnal Penelitian Pendidikan IPA (JPPIPA) January 2024, Volume 10, Issue 1, 325-337 

 

335 

Project Based Learning dalam Menguatkan Literasi 
Sains pada Siswa SD. Cendekia: Media Komunikasi 
Penelitian Dan Pengembangan Pendidikan Islam, 
14(02), 264–274. 
https://doi.org/10.37850/cendekia.v14i02.326 

Mayasari, A., & Usmeldi. (2023). Factors Affecting Junior 
High School Students’ Scientific Literacy: An 
Empirical Study. Jurnal Penelitian Pendidikan IPA, 
9(10), 8341–8350. 
https://doi.org/10.29303/jppipa.v9i10.5377 

Muallifa, R. N. L. (2020). Mencicipi Ote-ote Porong, 
Gorengan Unik dengan Isian Rumput Laut dan Tiram. 
Merdeka. Retrieved from 
https://www.merdeka.com/jatim/mencicipi-ote-
ote-porong-gorengan-unik-dengan-isian-rumput-
laut-dan-tiram.html 

Muflikatun, Santoso, & Ismaya, E. A. (2021). 
Pengembangan Bahan Ajar Digital Berbasis 
Microsoft Sway untuk Meningkatkan Literasi 
Sains Siswa Sekolah Dasar. Pancasakti Science 

Education Journal, 6(2), 84–92. 
https://doi.org/10.24905/psej.v6i2.109 

Mulyatna, F., Karim, A., & Wiratomo, Y. (2022). 
Eksplorasi Kembali Etnomatematika Pada Jajanan 
Pasar Di Daerah Cileungsi. Jurnal Cartesian (Jurnal 
Pendidikan Matematika), 1(2), 76–84. 
https://doi.org/10.33752/cartesian.v1i2.2477 

Novianti, P., & Ambarwati, E. K. (2023). A Textbook 
Analysis of “My Next Words” for the Fifth Grade 
Elementary School. Jo-ELT (Journal of English 
Language Teaching) Fakultas Pendidikan Bahasa & 
Seni Prodi Pendidikan Bahasa Inggris IKIP, 10(1), 12. 
https://doi.org/10.33394/jo-elt.v10i1.6972 

Novita, M., Rusilowati, A., Susilo, S., & Marwoto, P. 
(2021). Meta-analisis literasi sains siswa di 
Indonesia. Unnes Physics Education Journal, 10(3), 
209–215. 
https://doi.org/10.15294/upej.v10i3.55667 

Nugraha, F., Edy Mulyono, S., & Wahyudin, A. (2023). 
The Effectiveness of Infographic Learning Media in 
Increasing Learning Interest, Visual Spatial 
Intelligence and Student Learning Outcomes in 
Gugus Ahmad Yani KEC. Kuningan. International 
Journal of Research and Review, 10(5), 383–390. 
https://doi.org/10.52403/ijrr.20230545 

Nuraini, N., Asri, I. H., & Fajri, N. (2023). Development 
of Project Based Learning with STEAM Approach 
Model Integrated Science Literacy in Improving 
Student Learning Outcomes. Jurnal Penelitian 
Pendidikan IPA, 9(4), 1632–1640. 
https://doi.org/10.29303/jppipa.v9i4.2987 

Nurhamdiah, N., Maimunah, M., & Roza, Y. (2020). 
Praktikalitas bahan ajar matematika terintegrasi 
nilai islam menggunakan pendekatan saintifik 

untuk pengembangan karakter peserta didik. 
Jurnal Cendekia : Jurnal Pendidikan Matematika, 4(1), 
193–201. 
https://doi.org/10.31004/cendekia.v4i1.170 

OECD. (2013). PISA 2012 Assessment and Analytical 
Framework: Mathematics, Reading, Science, Problem 
Solving and Financial Literacy. OECD Publishing. 
https://doi.org/10.1787/9789264190511-en 

OECD. (2019). PISA 2018 Science Framework. PISA 2018 
Assesment and Analytical Framework, 97–117. 
Retrieved from 
https://www.oecd.org/education/pisa-2018-
assessment-and-analytical-framework-b25efab8-
en.htm 

Permanasari, A. (2016). STEM Education: Inovasi dalam 
Pembelajaran Sains. Prosiding Seminar Nasional 
Pendidikan Sains VI, 23–34. Retrieved from 
https://jurnal.fkip.uns.ac.id/index.php/snps/art
icle/view/9810 

Pradana, M. D., & Uthman, Y. O. O. (2023). Development 
of Aqidah Akhlak Learning Media “ Board Game 
Based on Education Fun on the Theme of 
Commendable Morals ( E-Fun A2M )” for High 
School Students. Assyfa Learning Journal, 1(1), 25–
36. Retrieved from 
https://www.journal.assyfa.com/index.php/alj/
article/view/9 

Pradini, N. L., Wijaya, B. R., & Jannah, A. N. (2022). 
Analisis Literasi Sains dalam Upaya Implementasi 
Pendidikan. eductum: Jurnal Literasi Pendidikan, 1(1), 
12-20. Retrieved from 
https://journal.citradharma.org/index.php/educ
tum/article/view/681 

Priyatnomo, M.A., Khasanah, W., & Salimi, M. (2016). 
Jajanan Tradisional Sebagai Bahan Ajar 
Pembelajaran IPS Untuk Sekolah Dasar. Prosiding 
Seminar Nasional Inovasi Pendidikan, 340–345. 
Retrieved from 
https://jurnal.fkip.uns.ac.id/index.php/snip/arti
cle/download/11186/7972 

Purwanto, A., & Risdianto, E. (2022). Analisis 
Kebutuhan Pengembangan Bahan Ajar Digital 
Matakuliah Geofisika Berbasis Platform Lms 
Moodle Untuk Menunjang Implementasi 
Kurikulum Mbkm. Jurnal Kumparan Fisika, 5(1), 7–
14. https://doi.org/10.33369/jkf.5.1.7-14 

Putri, N. H. D., & Ramli, R. (2023). Preliminary Study: 
Development of STEM-Based E-Students 
Worksheet to Improve Learners’ Science Literacy 
Skills. Jurnal Penelitian Pendidikan IPA, 9(4), 2271–
2275. https://doi.org/10.29303/jppipa.v9i4.3011 

Rahmawati, N. M. D., Margunayasa, I. G., & Agustiana, 
I. G. A. T. (2022). Materi Ajar Digital Berbasis 
Kearifan Lokal Pada Topik Sumber Energi Panas 



Jurnal Penelitian Pendidikan IPA (JPPIPA) January 2024, Volume 10, Issue 1, 325-337 

 

336 

Untuk Kelas V Sekolah Dasar. Jurnal Mimbar Ilmu, 
27(2), 234-243. Retrieved from 
https://ejournal.undiksha.ac.id/index.php/MI/a
rticle/download/47296/23280/139743 

Reffiane, F., Sudarmin, Wiyanto, & Saptono, S. (2021). 
Penerapan Model Hybrid Learning berpendekatan 
Etno-STEM Seri 3 Era Pandemi Covid (3rd ed.). PT. 
Nasya Expanding Management. Retrieved from 
https://books.google.co.id/books?id=2aA5EAA
AQBAJ&printsec=copyright&redir_esc=y#v=one
page&q&f=false 

Riduwan. (2012). Dasar - Dasar Statistika. Alfabeta. 
Risnawati, A. A. (2020). Pembelajaran Ethno-STEM 

Berbantu Google Classroom Untuk Meningkatkan 
Kemampuan Berfikir Kreatif Siswa. Prosiding 
Seminar Nasional Pascasarjana, 1051–1056. Retrieved 
from 
https://proceeding.unnes.ac.id/index.php/snpas
ca/article/download/1295/809 

Rizki, I. A., Suprapto, N., & Admoko, S. (2022). 
Exploration of physics concepts with traditional 
engklek (hopscotch) game: Is it potential in physics 
ethno-STEM learning? Jurnal Ilmiah Pendidikan 
Fisika Al-Biruni, 11(1), 19–33. 
https://doi.org/10.24042/jipfalbiruni.v11i1.10900 

Rumilah, S., Nafisah, K. S., Arizamroni, M., Hikam, S. A., 
& Damayanti, S. A. (2021). Kearifan Lokal 
Masyarakat Jawa dalam Menghadapi Pandemi. 
SULUK: Jurnal Bahasa, Sastra, Dan Budaya, 2(2), 
119–129. 
https://doi.org/10.15642/suluk.2020.2.2.119-129 

Saddhono, K., Ermanto, Susanto, G., Istanti, W., & 
Sukmono, I. (2023). The Indonesian Prefix /Me-/: 
A Study in Productivity, Allomorphy, and Usage. 
International Journal of Society, Culture & Language, 
May, 1–15. 
https://doi.org/10.22034/ijscl.2023.1972255.2828 

Saputra, A. D., Purwanty, R., & Lieung, K. W. (2022). 
Pengembangan Bahan Ajar Tematik SD Kelas IV 
Berorientasi Etno-STEM. Pendas : Jurnal Ilmiah 
Pendidikan Dasar, 07(01), 197–206. 
https://doi.org/10.23969/jp.v7i1.5810 

Setyorini, E. E. D., & Qomariah. (2018). Diversifikasi 
Sebagai Startegi Untuk Meningkatkan Potensi Kue 
Tradisional Klepon Di Kecamatan Gempol 
Pasuruan. Jamswap; Jurnal Akuntansi Dan 
Manajemen, 3(2), 57–62. Retrieved from 
https://jurnal.stiegwalisongo.ac.id/index.php/J
AMSWAP/article/view/93 

Sholihah, R. N., Kusnadi, & Supriatno, B. (2023). 
Implementation of Personal Digital Inquiry 
Assisted by Infographics to Increase Science 
Literacy in Ecosystem Materials. Jurnal Penelitian 
Pendidikan IPA, 9(8), 5927–5934. 

https://doi.org/10.29303/jppipa.v9i8.3917 
Situmorang, R. P. (2016). Integrasi Literasi Sains Peserta 

Didik Dalam Pembelajaran Sains. Satya Widya, 
32(1), 49–56. 
https://doi.org/10.24246/j.sw.2016.v32.i1.p49-56 

Sumarni, W., Sudarmin, S., Sumarti, S. S., & Kadarwati, 
S. (2022). Indigenous knowledge of Indonesian 
traditional medicines in science teaching and 
learning using a science–technology–engineering–
mathematics (STEM) approach. In Cultural Studies 
of Science Education (Vol. 17, Issue 2). Springer 
Netherlands. https://doi.org/10.1007/s11422-
021-10067-3 

Sundayana, R. (2016). Media dan Alat Peraga dalam 
Pembelajaran Matematika. Alfabeta. 

Ulum, I. R., & Haerudin, D. (2022). Pengembangan 
Literasi dalam Buku Teks Panggelar Basa Sunda 
Untuk SMA/SMK/MAK Kelas XI. Piwulang : 
Jurnal Pendidikan Bahasa Jawa, 10(1), 66–72. 
https://doi.org/10.15294/piwulang.v10i1.52616 

Usmeldi, & Amini, R. (2020). The effect of integrated 
science learning based on local wisdom to increase 
the students competency. Journal of Physics: 
Conference Series, 1470(1). 
https://doi.org/10.1088/1742-
6596/1470/1/012028 

Virijai, F., & Asrizal, A. (2023). Development of 
Ethnophysics-Based Augmented Reality Assisted 
Digital Teaching Material for 21st Century 
Learning. Jurnal Penelitian Pendidikan IPA, 9(11), 
9200–9209. 
https://doi.org/10.29303/jppipa.v9i12.4583 

Wahyu, Y., Edu, A. L., & Helmon, A. (2023). STEM-
based PjBL Learning Model with Manggaraians 
Indigenous Science Content to Improve Science 
Literacy: is it Effective? Jurnal Penelitian Pendidikan 
IPA, 9(10), 8263–8273. 
https://doi.org/10.29303/jppipa.v9i10.4963 

Wanabuliandari, S., & Ardianti, S. D. (2023). 
Effectiveness of Edutainment Module Based on 
Local Excellence of Pantai Utara Indonesia 
Reviewed from Students ’ Concept Understanding. 
Pegem Journal of Education and Instruction, 13(3), 41–
46. https://doi.org/10.47750/pegegog.1 

Wiandita, M., Suwono, H., & Affriyenni, Y. (2023). 
Development of Digital Teaching Materials In 
Human Excretion System. Jurnal Penelitian 
Pendidikan IPA, 2569(12), 12049–12055. 
https://doi.org/10.1063/5.0112282 

Widyasari, Sutarto, J., & Pristiwati, R. (2023). 
Development of Media Based Electronic Book 
Local Wisdom to Improve Elementary Students’ 
Literacy. International Journal of Research and Review, 
10(4), 309–314. 



Jurnal Penelitian Pendidikan IPA (JPPIPA) January 2024, Volume 10, Issue 1, 325-337 

 

337 

https://doi.org/10.52403/ijrr.20230438 
Wiratmaja, I. N., Suacana, I. W. G., & Sudana, I. W. 

(2021). Penggalian Nilai-Nilai Pancasila Berbasis 
Kearifan Lokal Bali Dalam Rangka Penguatan 
Wawasan Kebangsaan. POLITICOS: Jurnal Politik 

Dan Pemerintahan, 1(1), 43–52. 
https://doi.org/10.22225/politicos.1.1.3009.43-52 

Yuliati, Y. (2017). Literasi Sains Dalam Pembelajaran 
IPA. Jurnal Cakrawala Pendas, 3(2), 21–28. 
http://dx.doi.org/10.31949/jcp.v3i2.592 

Yustinaningrum, B., Nurliana, & Rahmadhani, E. (2018). 
The ethnomathematics: Exploration of Gayo tribe 
local wisdom related to mathematics education. 
Journal of Physics: Conference Series, 1088. 
https://doi.org/10.1088/1742-
6596/1088/1/012061 

 


