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Abstract: As one of the efforts to produce Sumber Human Resources (HR) who have 
century competence 21st, a learning design is needed which integrates skills or 21st 
century skills. By including students are involved in remembering, understanding, 
apply, analyze, evaluate as well create both in scientific theory and at the time their daily 
life. A review is conducted on the state-of-the-art methods using the preferred reporting 
items for reviews and meta-analyses (PRISMA) guideline. We review literature from 
several publications and analyze STEM approach is a very appropriate approach to use 
in 21st century learning. After applying STEM approach, students are expected to be able 
mastering scientific and technological literacy. In learning there is a process of 
interaction between educators and students and learning resources in a learning 
environment to achieve learning goals. Learning is done using learning strategies in 
facilitating the teaching and learning process. So that the process can be carried out 
properly and conveyed correctly, STEM learning is carried out which can integrate 
knowledge, skills and values of science, technology, engineering, and mathematics to be 
able to solve a problem related to learning in the context of everyday life.  
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Introduction  

 
Education in Indonesia can guarantee the survival 

of a country and nation. Improving the quality of human 
resources must start from improving the quality of basic 
education. Education is something that is done 
consciously with a design in achieving educational 
goals, namely making quality human resources (Ali et 
al., 2020). Many things can be obtained through 
education such as adding insight (knowledge) and 
making a person more skilled in honing skills (hard and 
soft skills). So, it can also be said that education as 
training is given from an early age (Romero-Tena et al., 
2020). The educational process in schools can be seen in 
terms of learning innovation. 

Learning innovation is something new in certain 
social circumstances to solve problems in learning 
activities (Ovbiagbonhia et al., 2019). Doing an 
innovation must be done as a whole. When viewed from 

all existing learning components, innovation can be 
started from learning which must include consideration 
of elements such as students, teachers, materials and 
materials, media, facilities and infrastructure, costs, and 
hidden curriculum (Mudiono, 2018). In addition, the 
learning process uses clear methods, media and learning 
resources. The choice of one particular teaching method 
will affect the appropriate type of learning media, 
although there are still various other aspects that must 
be considered in selecting media, including learning 
objectives, types of assignments and responses expected 
to be mastered by students. after learning takes place, 
and the context of learning including student 
characteristics. 

The learning strategy is a very important factor in 
helping to increase student motivation in learning so 
that it is more active and interactive (Sutarto et al., 2020). 
This causes the strategy can’t be separated from the 
learning process in the classroom. As a result of the 
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strategy in the learning process, the delivery of a 
material will be well received thereby increasing 
students' interest and desire to learn (Tong et al., 2022). 
Learning strategies are one of the causes of motivated 
students to achieve maximum learning outcomes (Wei 
et al., 2023). The learning strategy in its use can facilitate 
the teacher in carrying out the learning process in class 
compared to if the teacher still applies a monotonous 
learning strategy and only relies on the lecture method. 
Apart from teachers, students can also utilize learning 
strategies in the learning process in class, namely 
helping students understand the material and being able 
to achieve their learning achievements. There is a 
purposeful learning strategy to make it easier to acquire 
knowledge, and can give a new impression in the 
learning process so that students do not feel bored with 
the same learning activities from the past (Dwivedi et al., 
2022). 

To prepare a generation that is literate in science 
and technology, of course, learning is needed that can 
prepare a generation that is ready to work in the STEM 
field. The main goal of STEM is to grow the workforce in 
science, technology, engineering and mathematics, but it 
also aims to increase global competitiveness in science 
and technology or science and technology innovation. 
STEM learning is very important to implement because 
it is one of the 21st century learning. 

In the 21st century, STEM and STEAM will become 
centers of in-demand learning (Stehle & Peters-Burton, 
2019). Not only developed countries such as America, 
Japan, England, Australia, Korea and Germany, but also 
Vietnam, Thailand have implemented STEM and 
STEAM learning, with the hope that their young 
generation can compete in the global world who are 
reliable and professional in their fields. various fields, 
especially science and technology. The importance of 
STEAM integration has an impact on the world of work 
which is looking for graduates who have knowledge. 
The results of previous research, STEAM learning can 
increase cognitive knowledge, environment, converted 
thinking, creative thinking and have a positive attitude 
towards learning mathematics (Hsiao & Su, 2021), 
produce new technologies, improve learning outcomes 
(Bertrand & Namukasa, 2020), improve critical thinking, 
problem solving (Wilson et al., 2021), increase creativity 

(Conradty et al., 2020). Based on the explanation above, 
a systematic literature review research was conducted 
which aims to determine stem education in science 
learning. 
 

Method  
 

We conducted this research as a systematic review 
by following the PRISMA guidelines. The PRISMA 
guidelines provide several items that need to be 
considered in preparing a systematic review. In this 
study, we will mainly focus on several key items: 
Education; STEM education; strategies. This helps form 
the basis of our assessment. Initially, we collected the 
latest studies on the exploration of thermophilic bacteria, 
based on a few selected keywords. Then, we apply 
eligibility criteria to the collection. We only selected 
literature published in 2017 or later to provide an 
overview of recent trends. In addition, we limit the types 
of literature, namely only literature in the form of 
journals and proceedings. 

 

Result and Discussion 
 

Preferred Reporting Items for Systematic Review 
(PRISMA) is the preferred reporting technique used in 
this study. The research was conducted methodically 
over the course of the necessary research stages. The 
information offered is thorough, and impartial, and 
attempts to combine pertinent study findings. The steps 
of a systematic review of the literature involve 
developing research questions, searching the literature, 
screening and choosing relevant articles, filtering and 
choosing the best research findings, analyzing, 
synthesizing qualitative findings, and composing a 
research report. Writing background and study 
objectives, gathering research questions, scanning the 
literature, choosing articles, extracting articles, 
evaluating the caliber of basic studies, and synthesizing 
data are all steps in the systematic literature review 
research process. Complete articles published in 
international journals from 2016-2023, indexed in 
databases, and themed STEM education in science 
learning.
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Figure 1. Flow process literatures search base on PRISMA guidelines 

 
Table 1. Learning 

Sources Components in Learning 

(Harris & Clayton, 2019); (Kintu et al., 2017); (Hailikari et al., 2022) Learning objectives 
(Erlia, 2021); (Luna & Selmer, 2021); (Keiler, 2018) Teacher 
(Firnando Sabetra et al., 2021); (Case, 2022); (Kumar & Sharma, 2021) Students 
(Abdulrahaman et al., 2020); (González-Pérez & Ramírez-Montoya, 2022); 
(Fernández-Río, 2016) 

Materials 

(Miranda et al., 2021); (Thomas et al., 2021); (Loeng, 2020) Learning methods 
(Sorohiti & Aini, 2021); (Dziuban et al., 2018); (Lin et al., 2017) Instructional Media 
(Swiecki et al., 2022); (Masih & Ariana, 2018); (Nugraha et al., 2018) Evaluation 

Learning is an activity that intentionally modifies 
various conditions directed at achieving a goal, namely 
achieving curriculum goals. Meanwhile, in daily life in 
schools, the term learning or the learning process is often 
understood to be the same as the teaching and learning 
process in which there is interaction between teachers 
and students and between fellow students to achieve a 
goal, namely changes in student attitudes and 
behavior.From the table above it can be explained that 
the components in learning consist of objectives in 
learning which are important components that must be 
determined in the learning process which has a function 
as a benchmark for learning success. Teachers have 
teaching authority based on qualifications as teaching 
staff and have professional abilities in the process. 
learning. student is someone who acts as a seeker, 
receiver and store of lesson content so it is necessary to 

get guidance from the teacher through the teaching and 
learning process at school, subject matter is all lesson 
material provided by the teacher to students in the 
teaching and learning process in order to achieve 
learning objectives. 

Learning methods is one of the methods used by the 
teacher in establishing relationships with students 
during learning to achieve the goals set, learning media 
is anything that can be used in teaching and learning 
activities to convey teaching messages from the teacher 
to students so that they can stimulate the mind , feelings, 
concerns, interests, and students' attention in learning, 
evaluation is an assessing activity carried out by the 
teacher to determine the level of student success in a 
planned, systematic, and directed way based on 
predetermined goals.
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Table 2. Learning strategies 
Sources Types of Learning Strategies 

(Syamsu Nahar, 2022); (Fauqi, 2022); (Martin, 2019) Expository 
(Miftahul Jannah et al., 2020); (Rafida & Idayani, 2021); (Suárez et al., 2018) Inquiry 
(Silva et al., 2018); (Ahmad et al., 2020); (Chang et al., 2022) Problem Based 
(Herlina, 2022); (Bećirović et al., 2022); (Fatima et al., 2022) Cooperative 
(Biwer et al., 2020); (Rea et al., 2022); (Nguyen et al., 2021) Affective 
(Jayanti & Rozimela, 2022); (Huang, 2018); (Glogger-Frey et al., 2018) Contextual 

Learning strategies are methods that will be used 
by teachers to choose learning activities that will be used 
during the learning process. The types of learning 
strategies are learning strategies Expository is a learning 
strategy that emphasizes the process of delivering 
material verbally from a teacher to a group of students 
with the intention that students can master the subject 
matter optimally, Inquiry learning strategy is an Inquiry 
learning strategy, Problem-based Learning Strategy is 
one of the learning strategies used by teachers in the 
process of learning activities by using problems as a step 
to gather knowledge, so as to stimulate students to think 
critically and learn individually or in small groups to 
find solutions to these problems. 

Cooperative learning strategies are those that place 
students in small groups whose members are 
heterogeneous, consisting of students with high, 
medium, and low achievements, women and men with 
different ethnic backgrounds to help each other and 
work together to study the subject matter so that all 
members learn optimally, Affective learning strategies 
generally expose students to situations that contain 
conflict or problematic situation. Through this situation, 
students are expected to be able to make decisions based 
on values they consider good, and the last is a contextual 
learning strategy which is a learning strategy that shows 
where each learner has the main role and function as the 
main actor in learning activities.

 

Table 3. STEM 

Sources STEM Disciplines 

(Park et al., 2020); (Dare et al., 2021); (Amirtham & Kumar, 2023) Science 
(Mpofu, 2020); (Johnston et al., 2019); (Felder, 2021) Technology 
(Naukkarinen & Bairoh, 2020); (Finnie & Childs, 2018); (Kulakoglu & Kondakci, 
2023) 

Engineering 

(May et al., 2022); (Kajonmanee et al., 2020); (Tan et al., 2019); (Kocabas et al., 
2019) 

Mathematic 

There are several disciplines in STEM, namely 
Science, which is the Ability to use scientific knowledge 
in understanding the natural world as well as the ability 
to participate in taking decision to influence it, 
Technology is Knowledge how to use new technology 
how technology newly developed, and have ability to 
how technology just affects the individual, society, 
nation and state. next is Engineering is the 
Understanding of how technology can be developed 
through engineering process using project-based lesson 
themes with how to integrate from several subjects. the 
last is Mathematical which is the ability to analyze 
reasoning and communicating ideas effectively and 
from the way of behaving, formulate, and interpret 
solutions for deep math problems apply to different 
situations. 

 

Conclusion 
 

In learning there is a process of interaction between 

educators and students and learning resources in a 
learning environment to achieve learning goals. 

Learning is done using learning strategies in facilitating 
the teaching and learning process. So that the process 
can be carried out properly and conveyed correctly, 
STEM learning is carried out which can integrate 
knowledge, skills and values of science, technology, 
engineering, and mathematics to be able to solve a 
problem related to learning in the context of everyday 
life. 
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