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ABSTRACT 

 

Science process skills are directed scientific skills that can be used to discover a 

concept or principle or to develop existing concepts. Science process skills are an 

essential dimension of scientific literacy. However, observations and interviews 

conducted at SMA Unggul Subulussalam revealed that students' scientific literacy 

skills are still low. The purpose of this study is to determine the difference in the 

improvement of students' scientific literacy skills taught using the science process 

skills approach compared to those taught using the direct instruction model in Physics 

learning. This study employs a quantitative approach with a Non-Equivalent Control 

Group Design experimental method. The population of this study consists of 11th-

grade science students (MIA), with a sample of 30 students selected through random 

sampling. The instrument used in this study is a multiple-choice test. The research 

data were analyzed using average tests, N-gain, and independent sample t-tests. The 

results indicate that the average N-gain score for scientific literacy in the experimental 

class is 0.76 (high category), while the N-gain score in the control class is 0.58 

(moderate category). Furthermore, based on the results of the independent sample t-

test, it can be concluded that there is a significant difference in the improvement of 

students' scientific literacy skills in Physics learning when taught using the science 

process skills approach compared to the direct instruction model. 

 

Keywords: Science Process Skills, Science Literacy Skills 

 

INTRODUCTION 

 

 Science literacy plays an important role in catalyzing science learning in 

the 21st century. Students must be prepared to be scientifically literate in 

order to solve scientific problems. Science literacy has been established as the 
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main objective of the science education curriculum, in 2015 (Yuenyong, 

2018). Indonesia is ranked below in terms of science literacy skills compared 

to other Asian countries. 

 

 According to Winata et al. (2018), scientific literacy is the knowledge and 

understanding of scientific concepts and processes needed in making personal 

decisions, contributing to cultural and social activities, and economic 

productivity. In line with previous opinions, Gormally et al. (2012), defines 

scientific literacy as a person's ability to distinguish scientific facts from 

various information, recognize and analyze the use of scientific investigation 

methods and the ability to organize, analyze, interpret quantitative data and 

scientific information. 

 

 The results of a survey conducted by the Programme for International 

Student Assessment (PISA) showed that the scientific literacy scores of 

Indonesian students were 393, 395, 395 for the years 2000, 2003, and 2006, 

respectively (Bybee et al, 2018). The results of the 2009 PISA survey showed 

that Indonesia's scientific literacy score reached 383 and was ranked 57th out 

of 65 countries (Winata et al, 2018). The results of the 2012 PISA survey 

showed that Indonesia's scientific literacy score was 382 and was ranked 63rd 

out of 64 countries (OECD, 2013). In line with the results of the survey 

conducted by PISA, based on a survey conducted by Trends in International 

Mathematics and Science Study (TIMSS) which is conducted every four years 

in 2007 Indonesia was ranked 35th out of 49 countries and in 2011 Indonesia 

was ranked 40th out of 42 countries (NCES, 2012). The latest developments 

in the results of PISA in 2018, especially in scientific literacy, Indonesia is 

ranked 70th out of 78 countries (OECD, 2018). These results indicate that 

Indonesia's average scientific literacy score is below the international average 

score. 

 

 One of the important dimensions in scientific literacy is science process 

skills. Science process skills are the skills needed to acquire, develop, and 

apply scientific concepts, principles, laws, and theories, whether in the form 

of mental skills, physical skills (manual), or social skills (Zamista, 2015). 

Science process skills are the skills needed in conducting research and solving 

problems (Maknum 2012). The development of students' process skills will be 

able to find and develop their own facts and concepts and foster the required 

value attitudes (Hasbullah 2016). 

 

 Based on the author's observations and interviews with physics teachers at 

SMAN Unggul Subulussalam, the physics learning process has been 

introduced to scientific literacy. The scientific literacy of students at the 

school is still low. Scientific literacy at the school is categorized as low based 

on the assessment test that was tried out on students, where students obtained 
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scores on the minimum threshold. Students were unable to answer questions 

related to the scientific concepts of physics and scientific knowledge 

submitted by the teacher, this is also reinforced by the results of students' 

daily tests related to the scientific concepts of physics and scientific 

knowledge which are below the KKM, the average student gets a score below 

60 which is far from the KKM limit of 70. 

  

 Based on these problems, teachers need to innovate in the teaching and 

learning process. Innovation in the teaching and learning process for a more 

effective and efficient learning process requires the application of models, 

methods or learning approaches that can improve student literacy that 

encourage students to solve a problem (Amar et al., 2020; Fitriyanti et al., 

2021). The science process skills approach is one of the science learning 

approaches that is very important for scientific investigation (Kruea-In & 

Thongperm, 2015; Juhji, 2016; Alatas & Fachrunisa, 2018). The science 

process skills approach is an approach to science learning that involves mental 

and physical skills that include three aspects of psychomotor, affective, and 

cognitive skills that can be applied in scientific activities. In learning, the 

science process skills approach provides opportunities for students to be 

actively involved so that interactions can be formed between process skills 

and facts, concepts, and principles of science that can foster students' 

scientific attitudes (Juhji, 2016). In this process skills approach, students are 

invited to learn to observe, classify, measure, use numbers, guess, conclude 

and communicate the objects studied. In addition, students are also invited to 

be able to identify variables, form hypotheses (Kruea-In, 2015) 

 
METHODS 

 

 In this study, the researcher used a quantitative approach with a quasi-

experimental research type. The research design used in this study is Non-Equivalent 

Control Group Design. This study used two classes, namely the experimental class 

and the control class. The experimental class is a class that receives treatment by 

implementing KPS with KPS Steps, while the control class is a comparison class that 

only uses direct learning models in its learning such as lectures and also presentations 

explained on the board. The experimental class and control class in this study were 

given a pretest and posttest to see the differences in scientific literacy abilities of the 

two classes. The Non-Equivalent Control Group Design design in this study can be 

seen in Table 3.1. 

Tabel 3.1 Research Design Nonequivalent Control Group Design 

experiment  O1 X1 O2 

control  O1 X2 O2 
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 The learning process in this study applies KPS carried out in learning and 

also with direct model learning, where in the learning process in this study 

using two classes, namely the experimental class and the control class. The 

experimental class was given treatment to apply KPS, while the control class 

was given treatment with direct model learning according to the learning 

model implemented in the learning process at the school. Both classes at the 

beginning before learning will be given a pretest to determine the basic 

abilities possessed by students related to the concept of Sound Waves, after 

the end of the learning process students will be given a posttest to determine 

the extent of students' scientific literacy abilities related to the concept of 

Sound Waves after learning. The provision of pretests and posttests is done by 

giving questions to students, where questions are used to see students' 

scientific literacy abilities. 

 
RESULTS AND DISCUSSION 

 

The scientific literacy ability of students in this study, all data 

obtained were measured using questions that had passed the feasibility test as 

many as 7 in the form of descriptions, where the questions used were analyzed 

using Microsoft Excel to see the average value obtained related to pretest and 

posttest data and N-gain on students' scientific literacy abilities. Questions 

related to scientific literacy abilities were given to students twice, where the 

first was during the pretest and the second was during the posttest.  

 

Based on the results of the study, the average posttest value of the 

experimental class was higher than that of the control class and there was an 

increase in students' scientific literacy abilities as seen from the N-gain value 

in the experimental class and control class. The value of the results of the 

research analysis obtained related to the increase in students' scientific literacy 

abilities can be seen briefly in Table 4.1 

 

Tabel 4.1 Improving Science Literacy Skills in Experimental and Control 

Classes 

Class 

Average Score of Students' 

Science Literacy Skills 
N-gain Category 

Pretest Posttest 

Exsperiment 33 84 0.76 High 

Control 32 72 0.58 currently 
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The results of students' scientific literacy skills as seen from the 

pretest and posttest scores and the N-gain scores in Table 4.1 above show that 

the pretest scores of the two classes are relatively the same and are still very 

low, this indicates that students' understanding of the material on traveling 

waves and stationary waves is still very low, where for the experimental class 

the pretest score obtained was 33 and for the control class it was 32, while the 

average posttest score obtained in the experimental class was 84, which was 

greater than the control class which was only 72. These results indicate an 

increase in students' scientific literacy skills regarding the material on Sound 

Waves. 

 

Based on the results of the application of science process skills, there 

is an increase in students' scientific literacy skills in physics learning on sound 

wave material. Implementation of the science process skills approach is one 

solution to improving students' scientific literacy. The results of the study by 

Asyhari, et al. (2015) showed that students' scientific literacy skills before and 

after the implementation of science process skills learning were not the same, 

or in other words, it can be said that there is a significant difference between 

students' scientific literacy skills before and after the implementation of 

science process skills learning. The results of this study indicate that science 

process skills learning can improve the profile of students' scientific literacy 

skills in the competency and knowledge aspects. Safitri, et al. (2016) also 

concluded that science learning using the science process skills approach has 

been proven to improve students' scientific literacy skills. Furthermore, 

Novili, et al. (2017) proved that the application of the science process skills 

approach can train scientific literacy in the competency domain and 

knowledge domain of junior high school students in science subjects. The 

results of the normalized gain analysis showed that the competency domain 

and knowledge domain increased in the moderate category. Science process 

skills learning invites students to observe various phenomena that are familiar 

to students' daily lives. Through this observation activity, students are 

expected to be able to find problems related to the concept of knowledge that 

they will learn (Asyhari, et al., 2015). Observation of a phenomenon directly 

or through its simulation provides meaning for students. 

 

Based on previous research conducted by Yuliani (2016), the learning 

activities of students when implementing science process skills-based learning 

at each meeting always increased. Very strong criteria are found in the 

activities of planning experiments and observing (observation). Sufficient 

criteria are found in the activities of interpreting data, classifying and 

communicating. Sufficient and very strong criteria prove that science process 

skills-based learning (KPS) is able to increase student activities in learning. 

There is a significant difference in the increase in students' scientific literacy 
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between the experimental class and the control class. The average N-Gain 

value of the experimental class is 0.3239 indicating moderate criteria, and the 

average N-Gain value of the control class is 0.2332 indicating low criteria. 

Students provide strong and very strong responses to the implementation of 

science process skills-based learning. Other results also show that there is a 

positive relationship between science process skills and scientific literacy 

(Handayani, 2018). 

 

Similar research conducted by (Hidayah, 2019) that the application of 

science process skills can improve scientific literacy skills. The scientific 

literacy skills of the competency domain of junior high school/MTs students 

in Pati Regency include students' abilities in explaining scientific phenomena, 

the average percentage reaches 28.64%, students' abilities in evaluating and 

designing scientific investigations 24.48% and students' abilities in 

interpreting data and scientific evidence 31.81%. 

 

The importance of developing scientific literacy skills in students. 

Scientific literacy is the ability to understand scientific concepts and their 

applications in real life. The form of application of these scientific concepts is 

mostly in the form of solving problems that exist in people's lives. Students 

who have scientific literacy skills will be responsive to existing problems, 

because in addition to understanding the concept, students also understand 

how to apply the knowledge they have in real life. 

 
CONCLUSION 

 

Based on the results of the research and data analysis, it was obtained 

that the average value of the N-gain of the experimental class's scientific 

literacy was 0.76, which is in the high category, and the average value of the 

N-gain of the control class was 0.58, which is in the moderate category. In 

addition, based on the results of the independent sample t-test, it can be 

concluded that there is a difference in the increase in students' scientific 

literacy skills in Physics learning taught using the science process skills 

approach with that taught using the direct learning model. 
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