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ABSTRACT 
The study aims to improve the learning process that has been carried out with the aim of increasing students' 

scientific literacy on environmental pollution topic using the inquiry learning model with a Science, Technology, 

Engineering, and Math (STEM) approach. This research is Classroom Action Research (CAR). The subjects of 

this study were 34 students in class VII Semester 1 of 2022 at SMPN 6 Lembah Gumanti, Lembah Gumanti 

District, Solok Regency. This study consisted of 2 cycles with 4 stages, namely: planning, implementation, 

observation and reflection. Data collection techniques in this study are preliminary data, observations and 

written tests to measure scientific literacy skills in the form of knowledge (knowledge), competence 

(competences), and context (context) aspects collected using science literacy ability tests while attitude 

(attitudes) data is collected by using angket. Based on the results of the research carried out, the average score at 

cycle I was 67,06 and at cyclus II 85,88 so it can be concluded that the inquiry learning model with the STEM 

approach can improve student science literacy on environmental pollution materials. 
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INTRODUCTION 

 

The development of science and 

technology (IPTEK) in the current era of 

globalization requires humans to further 

improve their abilities and skills to be able 

to compete not only in the national but 

international scope (Hani, 2018). One of the 

basic sciences that has a very important role 

in supporting science and technology is 

science learning (Nofiana & Julianto, 

2018). Science is knowledge about objects 

and natural phenomena obtained from the 

thoughts and research of scientists who are 

carried out with the skills of experimenting 

using the scientific method. The word 

science can also be translated as natural 

science which comes from the word natural 

science. In essence, science is the 

foundation for learning natural science 

(Tursinawati, 2016). 

Natural Science is a science that 

studies natural phenomena in the form of 

facts, concepts and laws that have been 

verified through a series of research. This is 

in accordance with the opinion (Barus, 

2022) that science is related to how to 

systematically find out about nature, so that 

it is not only mastering a collection of 

knowledge in the form of facts, concepts, or 

principles but also a process of discovery. 

Science learning has an important role in 

the world of education because it is the 

basis for the development of other sciences 

(Putra et al., 2016). Science learning is 

expected to help students to understand 

natural phenomena. Vennix et al., (2018) 

revealed that science learning in schools is 

taught in order to provide understanding to 

students so they can solve problems 

encountered in everyday life so as to 

facilitate their completion. Based on its 

characteristics, science learning can be 
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viewed from two sides, namely as a product 

of the work of scientists and the process by 

which scientists work to produce 

knowledge (Fitriyati et al., 2017). This 

proves that science is one of the subjects 

that is related to scientific literacy. 

Scientific literacy can be defined as 

skills in the form of scientific concepts 

which contain systematic scientific methods 

to solve problems so that students can apply 

and maximize the knowledge and skills 

obtained at school into everyday life 

(Shahzadi & Nasreen, 2020). This is 

supported by another opinion expressed by 

Adiwiguna (2019) where scientific literacy 

is a scientific ability possessed by students 

in solving various kinds of problems and 

being able to explain scientific phenomena 

scientifically. Scientific literacy looks at the 

importance of the ability to think and act 

which includes mastering the ability to 

think and apply patterns of scientific 

thinking part of studying and responding to 

social issues (Pratiwi et al., 2019).  

The ability of students' scientific 

literacy can be measured. To facilitate the 

assessment, scientific literacy is grouped 

into four interconnected domains. The 2015 

PISA Framework (OECD, 2013) suggests 

four domains in scientific literacy, namely: 

1) Context domain "The context domain 

covers areas of science application, 

including those regarding life and health, 

earth and environment, and technology. The 

PISA assessment covers general life which 

is broader and not limited to life in school 

only and students must be able to solve 

problems in everyday life”; 2) Knowledge 

domain “Knowledge domain consisting of 

content knowledge and procedural 

knowledge. In content knowledge, the 

content in the scientific literacy assessment 

is content in the fields of physics, 

chemistry, biology and earth which has 

relevance to real life situations, is an 

important scientific concept and is 

appropriate to the child's developmental 

level. While procedural knowledge is 

knowledge of scientific procedures used to 

obtain valid and reliable data”; 3) 

Competency domain "PISA 2015 suggests 

that students must have three competencies 

in order to have scientific literacy skills, 

these three competencies are interpreting 

scientific data and evidence, explaining 

scientific phenomena, evaluating and 

designing scientific investigations"; 4) 

Attitude domain “The 2015 PISA 

assessment will evaluate students' attitudes 

towards science in three areas, namely 

interest in science and technology, 

environmental awareness and assess 

scientific approaches to questions that are 

considered core to the construct of scientific 

literacy. Attitudes are considered important 

because if students have the three attitudes 

that have been mentioned, these students 

will be more responsible for managing their 

lives in the future. 

In fact, Indonesia's scientific literacy 

level is still low compared to countries in 

the world, this is stated from the results of 

an assessment conducted by TIMSS (2015) 

and the PISA (Program for International 

Student Assessment) test evaluating 

Indonesia's literacy level at the 61st level 

out of 72 countries (OECD, 2016) and 

ranked 75th out of 80 countries (OECD, 

2019). The low scientific behavior of 

Indonesian students in science material is 

due to various factors. According to Juwita, 

E, Sunyono, & Rosidin, U. (2022) the low 

level of scientific literacy of students is 

influenced by several factors, namely low 

interest in reading, evaluation tools that 

have not led to the development of 

scientific literacy, and the teacher's lack of 

knowledge about scientific literacy, 

selecting inappropriate learning models, the 

use of teaching materials that are not in 

accordance with the abilities to be 

measured. The same thing was stated by 

Rizkita (2016) the low ability of students' 

scientific literacy was due to the learning 

process not involving scientific processes. 

To be able to optimize students' scientific 

literacy abilities, accuracy is needed in 

choosing a learning approach. 

The STEM (Science, Technology, 

Engineering, and Math) based learning 

approach is a learning approach that has a 

positive impact on the development of 
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scientific literacy. Because in general, 

STEM-based learning encourages students 

to design, develop, utilize, and apply 

science and technology. STEM is an 

acronym for science, technology, 

engineering, and mathematics. This term 

was first launched by the National Science 

Foundation (NSF) of the United States (US) 

in the 1990s as the theme of the education 

reform movement to grow the workforce in 

STEM fields, as well as develop citizens 

who are STEM literate (STEM literate), as 

well as increase US global competitiveness 

in science and technology innovation 

(Hanover Research, 2011). 

 The application of the STEM 

approach in integrated thematic learning 

processes is expected that students will 

acquire the various skills they need in the 

competitive environment of the 21st century 

(Falentina et al., 2018). The STEM 

approach also has advantages, namely: 1) 

Fostering an understanding of the 

relationship between principles, concepts, 

and expertise of a particular discipline, 2) 

Arousing student curiosity and activating 

creative imagination and critical thinking, 

3) Helping students to understand and 

experiment with scientific process, 4) 

Encouraging collaborative problem solving 

and interdependence in group work, 5) 

Building active knowledge and memory 

through independent learning, 6) 

Developing the relationship between 

thinking, acting and learning, 7) Developing 

students' abilities to apply the knowledge 

they have learned (Sumaya et al. al, 2021).  

The deficiencies in the application of 

the STEM learning model are as follows: 1) 

It takes a long time to solve problems, 2) 

Students who are weak in experiments and 

gathering information will experience 

difficulties, 3) There is a possibility that 

students are less active in group work, 4) If 

the topics of each group are different, 

students may not be able to understand the 

topic as a whole (Izzani, 2019). Learning 

with the STEM approach must be supported 

by an appropriate and appropriate learning 

model because it affects the learning 

process (Jiwanto, Sugianto, & Khumaedi, 

2017), so that it can help achieve learning 

objectives (Ayuningtyas, Soegimin, & 

Supardi, 2015). Kong Suik Fern (2020) in 

his research said that the most suitable 

model to be paired with the STEM 

approach is inquiry..  

The inquiry model is a learning 

model designed to provide experiences to 

students using the scientific method. The 

inquiry learning model comes from English, 

namely inquiry which can be interpreted as 

a process of asking and finding out answers 

to scientific questions posed. Inquiry has 

the goal of helping students develop 

discipline and develop the intellectual skills 

needed to ask questions and find answers 

based on curiosity. 

 The inquiry model is a series of 

learning that emphasizes the process of 

thinking critically and analytically to seek 

and find answers to a problem in question. 

According to Susanto (2016), the inquiry 

learning model emphasizes that educators 

apply learning activities that emphasize 

processes in understanding subject matter. 

Educators must also understand that the 

inquiry learning model is the essence of 

science learning. Inquiry-based science 

learning provides opportunities for students 

to continue to optimally develop their own 

potential, both cognitive, affective and 

psychomotor in discovering scientific 

concepts (Ramdani, 2020). 

 Sanjaya (2006) argues that inquiry 

learning strategies can make learning more 

meaningful, because in inquiry students 

find their own concepts, so that the 

knowledge gained lasts for a long time. 

This is supported by another opinion put 

forward by Mulyasa, (2007) who said that 

science education is directed to the process 

of inquiry and action so that it can help 

students gain a deeper understanding of the 

natural surroundings. The advantage of 

guided inquiry-based learning applied in 

this study lies in the involvement of 

students in learning. Students study 

independently in small groups, conduct 

experiments, explore knowledge, practice 

science process skills, and construct 

conclusions. The teacher acts as a facilitator 
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who directs the processes that occur in 

groups. This is in accordance with Bruner's 

opinion, (in Trianto 2014) which states that 

trying alone to find solutions to problems 

produces knowledge that is truly 

meaningful..  

Based on the explanation above, the 

researcher is interested in conducting 

research on the application of the inquiry 

learning model with the STEM approach to 

increase students' scientific literacy on the 

theme is environmental pollution. The 

theme of environmental pollution is studied 

in class VII, the researcher chose this theme 

with the assumption that the characteristics 

of this material are suitable for the 

application of the inquiry model. On this 

basis, researchers are interested in 

conducting research with the title 

"Application of the inquiry learning model 

with the STEM approach to increase 

students' scientific literacy". This study 

aims to improve students' scientific literacy 

by applying the inquiry learning model with 

the STEM approach at SMP Negeri 6 

Lembah Gumanti TP. 2022/2023. 

 

 

METHODE 

 

The research was conducted at SMPN 6 

Lembah Gumanti, Solok Regency in Class 

VII for the 2022/2023 school year. Making 

actions based on reflections that have been 

done. This research was carried out in an 

odd semester, the 2022/2023 school year, in 

which the implementation of the actions 

was carried out from 10 October to 17 

October 2022 with 2 meetings. The research 

subjects were class VII students of SMPN 6 

Lembah Gumanti with a total of 34 

students, consisting of 14 boys and 20 girls. 

This research was conducted using 

classroom action research methods which 

were divided into two cycles. The plot 

refers to the Kemmis and Mc Taggart 

model in Waitlem and Risman (2016) 

which consists of planning, action, 

observation and reflection activities. The 

implementation of the action was carried 

out in two cycles. Each cycle consists of 

four phases as follows: (1) Action planning, 

(2) Action implementation, (3) Observation, 

and (4) Analysis and Reflection. 

Research instruments are tools or 

facilities used by researchers in collecting 

data (Arikunto, 2005). Instruments in this 

study were used to measure indicators of 

scientific literacy in Knowledge Aspects, 

Competency Aspects, Context Aspects, and 

Attitudes Aspects. The data collection 

technique in this study was a written test 

expressed in the form of multiple choice 

questions and observation through a 

questionnaire. 

Data analysis to determine the 

absorption capacity of each student used a 

formula, namely the scores obtained by 

students divided by the maximum score 

multiplied by one hundred percent. 

Observation is a data collection 

technique by observing every ongoing event 

and recording it with an observation tool 

about the things to be studied. Observations 

in this study are intended to assess students' 

interest and performance during the 

learning process. To process data on aspects 

of science attitudes using a Likert scale. 

The problem-solving plan and the 

actions to be taken in this study are to use 

the Inquiry Learning model with the STEM 

approach. This model aims for students to 

directly get full experience of the concepts 

of physics that occur so that they can 

increase students' scientific literacy and can 

apply them in everyday life. The learning 

outcomes to be achieved in this study are 

that students can identify interactions 

between living things and their 

environment, and can design efforts to 

prevent and overcome pollution and climate 

change. 

 

RESULT AND DISCUSSION 

 

Classroom Action Research 

conducted to see an increase in student 

learning outcomes and scientific literacy 

using an inquiry learning model with a 

STEM approach to environmental pollution 

material. The steps taken in this study 

followed the CAR procedure. This research 
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was conducted in 2 cycles consisting of four 

stages, namely: planning, action, 

observation, and reflection. Explanation of 

each stage in cycle 1 can be seen from the 

following description. 

 

Action Planning 

Planning is an action that will be 

carried out with the provisions and criteria 

set by the researcher in solving the problem 

so that what will be achieved is in 

accordance with the research objectives. 

The activities carried out in this planning 

are preparing a learning implementation 

plan using an inquiry learning model with a 

STEM approach on the theme of 

environmental pollution, preparing an 

observation format for the learning process 

(teacher observation and student 

observation), and preparing grids and 

science knowledge test questions. 

 

Action Implementation 

The implementation of learning 

activities with inquiry learning with the 

STEM approach is carried out in 2 meetings 

with an allotted time of 2 x 40 minutes, 

while the evaluation is carried out at the end 

of the meeting. Then learning activities are 

carried out through 5 phases. The following 

is a description of the stages of the activity: 

The process of implementing the first 

meeting action begins with preliminary 

activities, namely, the teacher enters the 

class and says hello, the teacher checks 

attendance, conducts apperception by 

asking questions related to the concepts to 

be studied and then explaining the basic 

competencies and learning objectives to be 

achieved. Phase 1 core activity (Student 

Orientation on the problem). Phase 2 

defines the problem. Phase 3 (Developing 

hypotheses). Phase 4 (gathering 

information) in this activity the teacher asks 

students in groups to carry out 

investigations to prove the hypotheses they 

make. Phase 5 (Analyze and evaluate the 

description of the problem solving process). 

Closing activity where after the whole 

group has made a group presentation, then 

the teacher gives a written test in the form 

of multiple choice questions to measure 

aspects of knowledge and science 

processes/competencies in the context of 

science (to students. The partner teacher 

greets, as a sign that learning has been end.  

 

Observation 

During the learning process, researchers 

and teacher observers (collaborators) 

observed the progress of learning during 

cycle one. Observations were made by 

recording events/events that were 

experienced at each meeting or face-to-face 

meeting. Observations were made, namely 

monitoring learning activities or student 

motivation during the teaching and learning 

process taking place for each cycle, as well 

as observing students' attitudes and 

behavior during the teaching and learning 

process. 

Observations were carried out 

thoroughly, starting from preliminary 

actions, core activities, to closing activities. 

A series of processes of implementing the 

action were observed both observing the 

behavior/learning activities of students 

during the learning process, using 

observation sheets. The average percentage 

of achievement of science attitudes in the 

implementation of the inquiry learning 

model with the STEM approach was 

obtained, namely in cycle I was 81.99% 

while in cycle II it was 88.97%. Thus there 

is an increase of 7%. The results of the 

implementation of learning can also be seen 

in Figure 1. 

 

 
Figure 1. Percentage of achievement of 

science attitude 
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While the average observation of the 

implementation of inquiry learning in cycle 

I and cycle II when observations were 

carried out, data was obtained as shown in 

Figure 2 

 
Figure 2. The average percentage of the 

implementation of each stage of learning 

the inquiry model with the STEM approach 

 

Based on Figure 2, the 

implementation of learning using the 

inquiry model with the STEM approach for 

cycle I was 66.68%, meanwhile, the 

average implementation of learning using 

the inquiry model with the STEM approach 

for cycle II was 84.46. The increase in the 

percentage of learning implementation at 

each stage of inquiry learning indicates that 

students and teachers are getting used to the 

stages of inquiry learning. The results of 

this implementation are also directly 

proportional to the increase in student 

learning outcomes after getting learning 

using the inquiry model with the STEM 

approach. 

 

Improved Learning Outcomes 

Student scientific literacy tests are 

divided into two categories based on the 

instruments given to students. Multiple 

choice tests (multiple choice) to measure 

aspects of knowledge and science 

processes/competencies in the context of 

science. 

Based on the results of the 

knowledge test using multiple choice 

questions on the theme of environmental 

pollution, it can be obtained data on the 

results of students' scientific literacy 

abilities during learning in cycle I and cycle 

II by using the inquiry model learning with 

the STEM approach, as shown in the figure 

3. 

 

 
Figure 3. The results of improving the 

ability of students' scientific literacy aspects 

 

Based on Figure 3, it can be seen 

that the results of improving students' 

scientific literacy skills in the knowledge 

aspect have increased where in the first 

cycle the average knowledge aspect was 

0.74 and experienced an increase in the 

second cycle, which was 0.88. Then in the 

competency aspect there was also an 

increase where cycle I got an average result 

of 0.56 which increased to 0.82. In the 

context aspect, the average achievement of 

scientific literacy skills in cycle I was 0.55 

and experienced an increase in cycle II, 

namely 0.84. While the attitude aspect also 

experienced an increase from 0.79 in cycle I 

to 0.88 in cycle II. 

After processing the data on each 

aspect of literacy, data on student learning 

outcomes is obtained by using the inquiry 

learning model with the STEM approach, as 

shown in Figure 4. 
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Figure 4. The average value of scientific 

literacy learning outcomes 

 

Based on Figure 4, it can be seen 

that the test scores on knowledge skills and 

science processes in cycle I show that the 

lowest score is 56 while the highest score is 

72. Meanwhile in cycle II it can be seen that 

the lowest score is 80 and the highest score 

is 92. Then the average student score is 

67.06 Of the 34 students who took part in 

the evaluation there were 17 students who 

completed their studies, so that the learning 

completeness in cycle I was 50%. In cycle 

II the average value of students was 85.88 

and the percentage of student completeness 

in cycle II was 100%. Thus this value 

indicates that it has met the learning 

completeness requirements set by the 

curriculum, namely 70%. Data on 

improving student learning outcomes using 

the inquiry learning model with the STEM 

approach. 

These results are consistent with the 

definition of the inquiry model as student 

activity in developing knowledge and 

understanding with scientific ideas, just as 

scientists study the real world (NES, 1996). 

In addition, inquiry also means a series of 

learning activities that maximally involve 

all students' abilities to search and 

investigate systematically, critically, 

logically, analytically, so that they can 

formulate their own findings with 

confidence (Gulo in Trianto, 2009). 

Daryanto (2013) states that a learning 

approach that is able to actively involve 

students in direct learning will be more 

effective than an approach that only 

provides instant information knowledge. 

This is in line with the results of research 

conducted by (Rosana, 2022) stating that 

the inquiry learning model with the STEM 

approach has an effect on increasing 

students' scientific literacy skills. Based on 

the data obtained, the increase in scientific 

literacy skills in the experimental class is in 

a category that is superior to the control 

class which is in the low category. 

 

Reflection 

In the reflection activity, the teacher 

carries out discussion activities with 

collaborators. What is discussed in the 

reflection activity is the extent to which the 

learning process can overcome student 

learning difficulties. This can be known 

from the results of observations. 

Based on the analysis of cycle 1 and 

cycle 2 in the process of implementing the 

inquiry model learning model with the 

STEM approach where the results obtained 

in cycle 1 were lower than cycle 2 because 

in cycle 1 learning was divided into 5 

groups where in four groups there were 

seven people. In cycle 2 the teacher 

changed the strategy so that learning 

outcomes in cycle 2 increased the teacher 

divided students into 8 groups where in 

each group there were four and 5 students. 

By dividing students into 8 groups so as to 

make students active in practicum activities, 

discussions and presenting the results of 

discussion activities. 

Then another factor that resulted in 

the learning process of the inquiry model 

with a low STEM approach in cycle I was 

because students were not used to doing 

practicum activities so that students had 

difficulty getting data and drawing 

conclusions from the data they had to get. 

In cycle 2 students are accompanied to 

collect data and make conclusions from the 

data they get. With this assistance, there is 

an increase in student literacy in learning 

using inquiry learning models with the 

STEM approach. 
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CONCLUSION 

 

Based on the results of the 

classroom action research analysis, it can be 

concluded as follows: that learning the 

inquiry model using the STEM approach 

can improve scientific literacy and student 

learning outcomes at SMPN 6 Lembah 

Gumanti in class VII semester 1 of the 

2022/2023 school year, this can be seen 

from the average score the average obtained 

in cycle I was 67.06 to 85.88 in cycle II. 

Then the suggestions that the researcher can 

propose are 1) Science learning should not 

only aim to understand one concept but 

should be able to train students' scientific 

literacy; 2) In carrying out inquiry model 

learning it is hoped that more attention will 

be paid to the group determination system 

when carrying out learning activities, 

because group determination can sometimes 

hinder a learning process; 3) There is a need 

for further researchers regarding the use of 

inquiry models with the STEM approach to 

increase students' scientific literacy in 

different materials. 
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