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Abstract: The STEM (Science, Technology, Engineering, and Mathematics) approach is one of the 
learning approaches that is able to answer the challenges of education in the era of globalization, 
which demands that human resources must have quality in order to compete globally. To achieve 
this, STEM-based learning can help, and to achieve successful learning with this STEM approach, 
the teacher is an important factor, because teachers as teachers and educators influence student 
learning outcomes and skills. The success factor of teachers in implementing STEM is influenced 
by backgrounds such as gender, therefore this study aims to see how the level of attitudes, 
knowledge, and practices of teachers in implementing the STEM approach. This research is a 
quantitative descriptive study using a survey method. This research was conducted in Aceh 
Province, Indonesia. The population of this study were science teachers (teachers who teach 
science, biology, chemistry, and physics). The total sample in this study was 267 samples, the 
number of samples of male teachers was 87 and the number of samples of female teachers was 
180. The research data were processed using percentages. The results showed that male teachers 
and female teachers had the same level of attitude, knowledge, and practice, namely at a high 
level towards the STEM approach in learning. 
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Introduction  
 

The 21st century is marked by the massive use of 
information technology, which is also known as the era 
of globalization. The development of science and 
technology allows all information around the world to 
be displayed in real time at a glance. Therefore, as 
humans living in the 21st century, we do not avoid the 
reality of these developments, but we can work around 
it. 

To answer the challenges of the 21st century, 
human resources must have superior seeds in all efforts 
and work results. The 21st century is an era where jobs 
require problem solving skills, critical thinking, 
teamwork and a willingness to learn something new 

(National Institute of Literacy and the Small Business 
Administration, 1999), therefore the output demands 
produced are graduates who ready to work more than 
the disciplines studied. So that education becomes 
increasingly important to ensure that students have the 
skills to learn and innovate, the skills to use technology 
and information media, and can work, and survive by 
using life skills. Nurhayati, (2016) says that 21st century 
national education aims to realize the ideals of the 
nation, namely a prosperous and happy Indonesian 
society, with an honorable and equal position with other 
nations in the global world, through the formation of a 
society consisting of quality human resources. namely 
individuals who are independent, willing and able to 
realize the ideals of their nation. As a result, the 
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education curriculum used in the 21st century must 
prepare graduates who are able to integrate science as a 
whole, not in pieces. 

 Many models, strategies, approaches and methods 
can be used by teachers to achieve these goals, but the 
STEM approach is the most effective approach in this era 
of globalization. STEM stands for Science, Technology, 
Engineering, and Mathematics. The STEM approach is 
the integration of various disciplines as used in solving 
real-world problems (Labov et al., 2010; Sanders, 2009). 

This perspective of STEM education involves 
several disciplines but is seen as a unit. Honey et al., 
(2014) have explained the definition of STEM 
components, namely scientific literacy is the ability to 
use science (physics, chemistry, biology, and earth 
sciences) and processes to understand nature and the 
ability to participate in making decisions to influence it 
(in the three main areas of science in life and health, 
science in the earth and the environment, and science 
and technology). 

Technological literacy is knowledge of how to use 
new technologies, understand how new technologies are 
developed, and have the ability to analyze how new 
technologies affect individuals, society, nations, and the 
world, engineering (Design Literacy) is an 
understanding of how technology can be developed 
through the engineering process using the theme 
project-based learning by integrating from several 
different subjects to create relevant and real concepts for 
students, and encourage students to solve natural 
problems, Mathematical Literacy is the ability to 
analyze, reason, and communicate ideas effectively and 
from how to behave, formulate, solve, and interpret 
solutions to mathematical problems in different 
situations. 

There are several types of STEM approaches that 
are often expressed but one of the most effective is 
Integrated STEM. Integrated STEM with the right 
method can give students the opportunity to experience 
learning in real situations and directly rather than 
learning bit by bit that is applied in the future (Moore et 
al., 2013). According to Sanders (2009) integrated STEM 
is a teaching and learning approach from knowledge 
content and practice that includes science and or 
mathematics through engineering practice by 
combining technology design. 

The goal to be achieved with integrated STEM is the 
development of specific educational interventions. By 
paying attention to this goal, educators can plan the 
learning process. The framework of intraged STEM 
according to Honey et al. (2014) can be seen in Figure 1. 

According to Honey et al. (2014) educational goals 
are closely related to outcomes, meaning that a 
successful or successful intervention must be associated 
with outcomes that are consistent with its goals. The 
results that students expect to get from the integrated 

application of STEM are to improve learning abilities 
and achievement, students are able to master 21st 
century competencies, increase their ability and desire to 
continue their education to a higher level, increase 
graduation rates, get STEM-related jobs, increase 
interest towards STEM, and have the ability to transfer 
understanding across STEM disciplines. The expected 
results obtained by teachers or education after 
implementing an integrated STEM approach are 
changes in teaching practices, and being able to increase 
knowledge of STEM content and knowledge of 
pedagogical content. 

  
Figure 1. A Framework Showing Common Features and 

Subcomponents of Integrated STEM Education 
 

In developing the framework, the results may be 
cognitive or affective, school commitment, or perhaps 
some combination of these. Typically, cognitive 
outcomes are determined through standardized 
measures of achievement, such as large-scale 
assessments (eg district, national, or international level), 
and can also be measured through summative tests 
designed to measure curriculum-related learning, 
academic achievement or specific skills. 

The framework explains the fact that many 
educators will be affected by integrated STEM 
education, both for existing and prospective teachers. 
Outcomes for educators will be reflected in changes in 
practice for example increased use of teaching strategies 
that support student engagement with scientific inquiry 
or engineering design, in the hope of increasing their 
knowledge of lesson content and pedagogical content, 
on the other hand it can also increase attitudes of 
confidence, readiness, and trust. teacher in teaching. 
Other results can also be seen in an increase in student 
interest in STEM subjects or in the development of 
STEM-related identities among students. The extent and 
nature of integration have a direct bearing on the time 
and resources required on acceptance or rejection rates 
for students, educators, and administrators. 

In Indonesia, there have been many educational 
studies conducted on STEM to see its level of 
effectiveness. From several studies on STEM, it shows 
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that there is a positive impact such as being able to 
increase mathematical creativity skills (Ismayani, 2016), 
students' scientific literacy (Afriana et al., 2016), learning 
outcomes (Susanti at al., 2018), creative thinking 
(Sumarni, 2019), scientific skills (Wibowo, 2018), and 
mastery of concepts (Rivai, 2018). The success in 
implementing the STEM approach in this school cannot 
be separated from the role of the teacher. Teachers are 
the main spearhead in the progress and success of 
education in Indonesia. Teachers are responsible for 
imparting learning materials to students as well as 
guiding and encouraging students to have better 
character.  

Teachers play a central role in the teaching and 
learning process because the quality of education in 
schools is largely determined by the ability of teachers to 
carry out their duties. At the same time in terms of 
results if learning outcomes are achieved it is possible to 
change the behavior of most students towards mastery 
of skills. Therefore, teachers must be creative, 
professional, and provide fun learning. The role and 
success of a teacher can also be influenced by their 
normative condition as a man and a woman. There are 
different roles between them as social beings that create 
their status and role in the family field. This difference 
can also be felt from the way of education provided by 
each gender (Fakih, 2008). Likewise in the application of 
the STEM approach in science learning carried out in 
schools, of course the learning provided by the two 
genders of teachers is different, which can be seen from 
various aspects. The first is the attitude level, the second 
is the teacher's level of knowledge and the last is the 
teacher's experience in practicing the STEM approach in 
learning. 

 
Method  
 

This research is a quantitative descriptive study, 
namely research that describes the current state of the 
subject or object of research based on visible facts. 
Descriptive research describes research situations or 
events, does not seek or explain relationships, does not 
test hypotheses or make predictions. The researcher only 
acts as an observer, only makes behavioral categories, 
observes symptoms and records in his observation book 
(Rakhmat, 2004). While the method used is a survey 
method. The time used to distribute the questionnaires 
until the questionnaires are collected is approximately 6 
weeks, starting from March 3, 2022 to April 13, 2022. 

The population in this study were all good science 
teachers who taught Thematic, Science, Biology, 
Chemistry, and Physics lessons at all levels of education 
from elementary to high school levels in Aceh Province, 
amounting to 22,817. The data was obtained from the 
Education Quality Assurance Institute for the Aceh 
region and the Ministry of Religion of the Aceh Province. 

There are two sampling techniques used in this study, 
namely, Cluster Sampling and Proportionate Stratified 
Random Sampling. The first is Cluster Sampling, the 
Cluster Sampling technique is used to determine the 
sample if the object being studied or the data source is 
very broad, for example the population of a country, 
province, or district. To determine which population 
will be used as a data source, sampling is determined in 
stages from the widest area to the smallest area. Once 
selected, then a new sample is selected at random. 

In this study, districts in Aceh Province were 
created in the form of clusters (Sampling Areas) by 
combining several districts that are close together and 
have the same character such as ethnicity, language, 
culture, distance between districts, and mobility such as 
the number of teachers who teach in the district. close to 
where he lives. 

The second sampling technique is Proportionate 
Stratified Random Sampling used when the population 
has members that are not homogeneous and 
proportionally stratified. The total population in this 
study is 22,817, so by looking at the table of Determining 
the Number of Samples from a Specific Population with 
an error rate of 10%, the total sample obtained is 267. 
After obtaining the total sample size, the next step is to 
determine the sample for each sampling area. 
 
Table 1. Sampling for each sampling area 
Sampling 
Area 

Total 
Population 

Sampling Number of 
Samples  

Area 1 2900 
 

34 

Area 2 4778 
 

56 

Area 3 3330 
 

39 

Area 4 3118 
 

36 

Area 5 3254 
 

38 

Area 6 2194 
 

26 

Area 7 2310 
 

27 

Area 8 933 
 

11 

Total Sample 267 
 

The data collection technique uses a questionnaire 
to collect data on attitudes, knowledge and practices of 
science teachers in applying the STEM approach which 
will be shared via google form. The item on the 
questionnaire on the attitude, knowledge and practice of 
science teachers in applying the STEM approach was 
adopted from Bevo Wahono and Chun – Yen Chang's 
research entitled Development and Validation of a 
Survey Instrument (AKA) towards Attitude, 
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Knowledge, and Application of STEM which was 
carried out in 2019. This questionnaire was re-validated 
by two experts and two teachers. Measurement of the 
questionnaire using a multilevel scale. The answers for 
each instrument using a graded scale, namely: Always, 
Often, Never, and Never. The answers to the attitude, 
knowledge and practice of science teacher 
questionnaires in applying the STEM approach will be 
calculated using the percentage formula, both as a whole 
and based on indicators. 
 
Result and Discussion 
 

Based on the results of the study, the samples that 
were collected were 308 samples, and 285 samples that 
could be used. However, based on the research method 
that has been designed, the number of samples required 
in this study was 267 samples with the description in 
Table 2. 

 
Table 2. Description of the research sample 
Information Sum 
Number of male samples 87 
Number of female samples 180 
Total 267 
 

The data from the questionnaire obtained was 
processed according to the Likert scale first and then 
made in the form of a percentage. The results of the 
study in the form of the attitude, knowledge, and 
practice of science teachers in applying the STEM 
approach based on gender can be seen in Figure 2. 
 

 
Figure 2. Percentage of attitudes, knowledge, and practices of 

science teachers in applying the STEM approach by gender 
 

Based on the picture above, it can be seen that the 
science teacher attitude variable in the application of the 
STEM approach based on gender obtained a score for 
male teachers of 75.00%. Meanwhile, the score for female 
teachers is 70.00%. Then on the science teacher 
knowledge variable in the application of the STEM 
approach based on gender, the score for male teachers 
was 79.00%. Meanwhile, the score for female teachers is 

75.00%. Finally, the science teacher practice variable in 
the application of the STEM Approach based on gender, 
the score for the male teacher was 74.00%. Meanwhile, 
the score for female teachers is 70.00%. 

From the results of the percentage of the three 
research variables, namely the attitudes, knowledge and 
practices of science teachers in the application of the 
STEM approach based on gender, we can see that male 
teachers tend to have better levels of attitudes, 
knowledge, and practices compared to teachers who are 
male. female gender, but the percentage figures for the 
three variables in both sexes are at a high level, and it 
can be seen that the percentage figures for the two sexes 
are not much different. This shows that there is no 
significant difference in the level of attitudes, 
knowledge, and practice of science teachers, both male 
and female, towards the STEM approach. This also 
proves that male and female teachers have the same 
perception and ability towards the STEM approach. This 
is due to the essence of the STEM approach itself, 
because the STEM approach has in essence been 
implemented by teachers in the classroom and also 
learning from a long time ago, but the teachers 
themselves do not realize that it is STEM (Johnson et al., 
2016). 

In terms of attitude variables, male and female 
teachers have the same enthusiasm for the STEM 
approach in learning, there is no difference in the 
attitudes of male and female teachers in applying STEM 
(Edu et al., 2012; Ilgan et al., 2013; Mustafa et al., 2012). 
The attitude referred to here is more directed to the 
teacher's willingness to use the STEM approach. The 
general definition of attitude that is often used is attitude 
as a positive, negative or neutral assessment of 
something (Ajzen 2000). Therefore, if the teacher has a 
positive attitude or a high level of attitude towards the 
STEM approach, it means that he or she has high 
confidence in a learning context (van Aalderen-Smeets 
et al. 2012) as well as the STEM approach. The attitude 
component measured here is the teacher's honesty 
towards the STEM approach and the teacher's effort to 
apply the STEM approach. With rapid technological 
advances in today's era, it is not surprising that all 
teachers can easily find sources regarding the STEM 
approach in learning, even more so in schools that have 
qualified internet access, so it is not surprising that both 
male and female teachers have a high level of attitude. 
high on the application of the STEM approach in 
learning. 

Then from the knowledge variable, every teacher 
should have the same level of knowledge about the latest 
learning approaches or methods, because each subject 
teacher has its own professional development working 
group. According to Keraf (2001) knowledge is all 
thoughts, ideas, ideas, concepts, and human 
understanding. With a high level of belief or attitude 
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towards the STEM approach, this is a trigger for teachers 
to gain a lot of knowledge about the STEM approach. 
This is reflected in the research results which show that 
both male and female teachers have high knowledge of 
the STEM approach. 

Finally, the practice variable, what is meant by 
practice here is the actual application or use of an idea, 
belief, or method (Wahono & Chang, 2019) related to 
theory. It is appropriate for teachers who already have 
good knowledge of the STEM approach to apply it in 
learning. Teachers who have good beliefs and 
knowledge about STEM tend to be more confident in 
applying it in the learning process (Margot & Kettler, 
2019; Nadelson et al., 2012; Nadelson et al., 2013), 
because when teachers' attitudes and knowledge of 
STEM high, then the percentage of teachers in 
implementing STEM will also be high. On the other 
hand, in fact, science teachers practice this STEM which 
is integrated with only two or more components, both 
consciously and unconsciously by the teacher. In fact, 
teachers who teach physics and chemistry always 
practice the Science approach with mathematics and 
even certain technologies and engineering to achieve the 
objectives of a lesson. Then teachers who teach science 
and biology basically always practice science and 
technology approaches and techniques in carrying out 
certain practicums. 

 
Conclusion  
 

Based on the results and discussion of the research, 
it can be concluded that both male and female teachers 
have the same level of attitude, knowledge, and practice 
in applying the STEM approach in learning. 
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