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Abstract 
The industrial revolution 4.0 has a positive impact on the world of education, 
especially from the aspect of teacher’s pedagogy. The Science, Technology and 
Society (STS) approach is a more meaningful approach by involving students 
in solving daily life problems that is closely related to the concept of Science. 
The purpose of the study was to identify the perceptions and attitudes to-
wards Science, Technology and Society (STS) approaches among science teach-
ers. This study used survey method and a questionnaire as an instrument. It 
includes two parts, teachers’ perceptions and attitudes towards STS approach 
in teaching Science with the Cronbach alpha reliability value of perception 
was α = 0.925 and attitude was α = 0.920. The study was conducted on 80 
Science teachers respondents were selected using cluster and simple random 
sampling. The findings showed that teachers’ perceptions of 1) science and 
technology (mean = 4.33, sd = 0.441), 2) science and community (mean = 
4.06, sd = 0.343), 3) technology and community (mean = 4.26, sd = 0.443), 4) 
the role of teachers (mean = 4.15, sd = 0.384) and teachers’ attitudes towards 
STS approach (mean = 4.20, sd = 0.367) were at a high level. The results of 
the inferential analysis showed that there were significant differences based 
on gender for the teachers’ perceptions for technology and community. There 
was also a strong positive relationship between perceptions and teachers’ at-
titudes towards the STS approach in Science teaching. The results of this 
study showed that the teachers had a positive perception and attitude towards 
the science teaching based on the use of technology and real problems. Teach-
ers also agree that science teaching was more meaningful by using real-life 
examples that happened in everyday life. The implication of this study is to 
increase the number of courses and partnership activities among teachers to 
enable them to exchange opinions on the best methods of teaching science for 
students in accordance with online learning. 
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1. Introduction 

Science Technology and Society (STS) is an integration of three fields, namely 
Science, Technology and Society. The field of science emphasized the theories 
and concepts of science and technology which include the technology produced 
as well as the skills to use such technologies to solve problems. The components 
of community include the scientific phenomena that occurred in life and the 
ability to use scientific, technological and thinking skills to make wise decisions 
in community life situations (Sulaiman, 2000). The STS approach provides an 
opportunity to train students’ thinking skills, problem solving, and decision mak-
ing (Primatuti & Atun, 2018). 

Improvements can be seen in student achievement for science subjects after 
the STS intervention was carried out (Hafizah, 2017; Tarntip & Chockhai, 2014; 
Kartikasari, Roemintoyo, & Yamtinah, 2018). Most of the previous studies have 
only focused on teachers’ perceptions of STS approach and the impact of this 
approach on student achievement involving foreign countries but less research 
on teacher perception and effectiveness of STS approach in Malaysia although 
this approach had long been embodied in science curriculum standards. Hands 
on activities and fieldwork are the basis of STEM learning that can affect stu-
dents in applying existing knowledge and learning that gives meaning to the 
students (Abdullah, 2015).  

As STS is the first approach in teaching science subjects, nowadays those ele-
ments had been improvised in STEM (Science, Technology, Engineering, and 
Mathematics) and in STEAM (Science, Technology, and Mathematics). But for 
this research is only focus on the elements of Science, Technology and how the 
Engineering parts take place in a useful knowledge which can also relate with the 
society elements. Society in this research is about the integration of science and 
technology that can help students to understand more for science concept.  

A teacher’s teaching experience influences their techniques and the way they 
present the knowledge (Syed Ali et al. 2018). The senior teachers usually have 
high self-efficacy in their pedagogy during the learning and teaching process (Syed 
Ali et al. 2018). Teachers’ perceptions and attitudes have an important impact on 
the STS approach in line with the demands of STEM in PPPM (2013-2025). One 
of the elements for knowledge in DSKP 2020 is the maintenance and continuity 
in life which has a connection with this research whereby the techniques in 
teaching science is to let students explore the science elements in their daily life, 
which can help them to have interest in this subject (Dokumen Standard Kuri-
kulumPrestasi, 2020). Therefore, this study will identify teachers’ perceptions 
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and attitudes towards Science, Technology and Society (STS) approaches, in sim- 
pler words, to what extent the teachers think of the relationship between Science, 
Technology and Society. In this regard, knowing the perceptions and attitudes of 
teachers can provide an opportunity for curriculum development and improving 
the approach used for teaching Science. It is hoped that the findings will provide 
useful information to certain parties in introducing reforms in the education 
system.  

As the STS is still relevant in STEM approach, teachers need to be the master 
of content of this approach. To enable students, relate the science with their dai-
ly life activity, providing in-depth problem solving through STS approach with 
authentic experiences requires that teachers are skilled with this unique stu-
dent-directed pedagogy. Educators must understand the value and power of 
concept STS to enable students to fail and persevere. Thus, this study will inves-
tigate more detail about teacher’s perception and attitude towards STS in their 
pedagogy teaching science in school. The latest study was only focusing on the 
implication and teacher perception in STEM but for this research only more fo-
cus on Science, Technology, and the Society in science subject.  

Overall, this study will discuss teachers’ perceptions and attitudes towards STS 
approaches in teaching Science. The study also discusses the differences in teach-
ers’ perceptions and attitudes towards STS approaches based on gender and 
teaching experience and the relationship between teachers’ perceptions and atti-
tudes towards STS approaches in science teaching. 

2. Perception on Science and Technology to the Society 

Teachers’ perceptions towards science and technology are very complex, which 
are divided into two views, first the teachers who are more inclined to the con-
structivists approach and secondly the teachers who are more inclined to the 
traditional thinking (Mansour, 2010). The importance of science and technology 
plays an important role to the society as it make life easier and help students to 
better understand what happens in life through the concept of science (Ersay, 
2015). There are still students who only understand the concept of science on the 
surface and have a limited understanding to make connections between the use 
of science and technology and its application to the community (Fakhriyah et al., 
2017). 

For the students’ perceptions of the STS approach, there are several studies 
show that this approach can have a positive impact on student achievement and 
strengthening the understanding of scientific concepts. STS teaching approach 
shows a better improvement in students’ cognitive level compared to students 
who follow learning in the traditional method (Primastuti & Atun, 2018). In ad-
dition, this STS approach can also provide an opportunity for teachers to train 
students to improve their thinking skills as well as developing problem solving 
and decision-making skills. Students who use the STS approach show improve-
ment in terms of academic achievement after being taught using textbooks based 
on science, technology and issues that occur in daily human life. For teachers’ 
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perspectives on the STS approach, the teachers strive to develop their students’ 
ability to understand what is going on around them.  

By using the STS approach, teachers and students making judgments of vari-
ous views, doing collaborative research and problem solving. All this encourages 
a constructivist environment for learning and teaching involving students’ life 
experiences. There are many advantages for students in situations where they 
will share information collaboratively, present their perspectives on the issues 
being studied and reach group solutions on the issues. The implications of this 
process affect both the teaching and learning of science by students. It can also 
increase students’ confidence to solve personal, local, and daily lives problems 
involving scientific concepts (Kapici et al., 2017). 

The previous studies also show that the STS approach can improve students’ 
skills to solve questions that require higher order thinking skills (Kartikasari, 
Roemintoyo, & Yamtinah, 2018). This finding is also supported by the study of 
Tarntip and Chockchai (2014) that changes in textbook make learning more fun 
to the students and at the same time increase their level of understanding. The 
use of textbooks that have an STS curriculum makes teachers more creative in 
teaching than traditional methods. In addition, students are able to investigate 
the problems that occur around them using their own understanding. These in-
crease the positive attitude of students towards science and improve their rela-
tionship with the teachers.  

Teachers are an example of persons who play the role of catalyst in the talent 
development process (Gagne’, 2007). In this role, teacher can either help or 
hinder a student’s development in science subject. Thus, the relationship be-
tween the concept of science to the field of technology and community needs to 
be considered due to the rapid development of the current world of education 
leading to the Industrial Revolution 4.0. When a country is advanced in science 
and technology, this indirectly improves the country’s economy because there is 
no need to depend on other countries to compete and get supplies (Ersay, 2015). 
Therefore, educators need to review the effective techniques and methods to in-
crease the percentage of students who take science streams as well as restore 
students’ interest in science subjects to attain the national targets to be a devel-
oped country and to produce competitive students with skills that are needed for 
this 21st century.  

3. Methodology 

This study used survey design. The respondents of the study consisted of male 
and female secondary school science teachers. A total of 80 science teachers with 
teaching experience ranging from 5 - 11 years and above were selected as res-
pondents. Cluster random sampling techniques were selected to determine the 
school selection process and simple random sampling for respondent selection.  

Instruments  

This study used questionnaires as the research instrument. The questionnaire 
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instrument for this study was adapted from a study by Mansour (2010) and in-
strument by Aikenhead, Ryan and Fleming (1989) on the Views of Science- 
Technology-Society (VOSTS). The questionnaire was divided into three parts, 
namely Part A, Part B and Part C. Part A contained the demographic characte-
ristics of the respondents while Part B contained 21 items of questionnaires re-
lated to teachers’ perception. Meanwhile part C contains 10 items related to 
teachers’ attitudes towards the STS approach. Questionnaire was distributed to 
the relevant schools and collected in stages. Respondents were given the oppor-
tunity to answer the questionnaires according to the suitability of their time.  

The data obtained were analyzed using descriptive tests (percentage, mean 
and standard deviation). The scores for the questionnaire items used a Likert 
scale from 1 (Strongly Disagree) to 5 (Strongly Agree).  

For the reliability of the instrument, the analysis of Cronbach’s Alpha was 
used for each variable that had been developed. Table 1 showed the reliability 
that the instrument had high validity and reliability and could produce more 
accurate data.  

4. Findings and Discussion  
4.1. Perceptions and Attitudes towards STS Based on Gender and  

Teaching Experiences 

This research measures the perceptions and attitudes towards Science, Technol-
ogy and Society Approaches based on Gender and teaching experience. Table 2 
shows the perceptions and attitudes towards Science, Technology and Society 
Approaches based on Gender. 

Based on Table 3, most of the constructs do not differ between gender except 
for there is gender difference related to the perceptions of technology and socie-
ty. Male teachers have an opinion that technology had a huge impact in society, 
such as made the life easier compared to female teachers. Other constructs did 
not show any differences in gender such as the constructs of perception of 
science and technology, science and society, constructivist perceptions and atti-
tudes of teachers towards science, technology and society approaches in science 
teaching.  

Teaching experience also contribute with the perception and attitudes towards 
science, Technology and society. Table 3 showed on this issue.  

Table 3 showed the differences in teachers’ perceptions and attitudes towards 
science, technology and society approaches based on the teaching experience. 
Teachers’ years of experience are inconsistently related to their perception of 
STEM integration or approach and the teacher’s value or interest in science and  
 
Table 1. The Cronbach’s alpha value of the study variables. 

Variable No of items Alpha Cronbach Value 

Perception 20 0.925 

Attitude 10 0.950 
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Table 2. Perceptions and attitudes towards science, technology and society approaches 
based on gender. 

Construct Gender Mean Rank (MR) Z Sig 

Science and Technology 
Male 

Female 
45.77 
36.99 

−1.70 0.091 

Science and Society 
Male 

Female 
45.91 
36.90 

−1.75 0.080 

Technology and Society 
Male 

Female 
43.77 
38.32 

−1.042 0.030 

Constructivist Perception 
Male 

Female 
37.94 
42.21 

−0.928 0.354 

Attitude 
Male 

Female 
39.92 
40.89 

−0.185 0.853 

**significant at p < 0.05. 

 
Table 3. Perceptions and attitudes towards science, technology and society approaches 
based on the teaching experience. 

Construct Teaching Experience (Year) Mean Rank (MR) Chi Square Sig 

Science and Technology 
1 - 5 

6 - 10 
11 and above 

45.00 
42.71 
39.71 

0.364 0.834 

Science and Society 
1 - 5 

6 - 10 
11 and above 

36.50 
49.43 
38.74 

2.70 0.260 

Technology and Society 
1 - 5 
6 - 10 

11 and above 

11.00 
52.68 
39.65 

10.70 0.005 

Constructivist Perception 
1 - 5 

6 - 10 
11 and above 

33.50 
38.96 
41.30 

0.66 0.72 

Attitude 
1 - 5 

6 - 10 
11 and above 

27.50 
51.32 
38.90 

4.772 0.092 

 
society may mediate the relationship. For example, teacher’s years of experience 
seem to have some influence on his/her feelings. According to the table, only the 
constructs of perception of technology and society showed significant differenc-
es based on the teaching experience. Teachers with 6 - 10 years of teaching expe-
rience gave a positive perception of technology and society. The other constructs 
did not show significant differences in the approaches of science, technology, 
and society in terms of perceptions or attitudes of teachers. A research study had 
shown that more experienced teachers (>15 years) had more positive view of 
importance of STEM education when compared with the new teachers (between 
1- and 5-years’ experience) (Park et al., 2016). The construct that showed the 
highest significant value was the perception of science and technology. Teachers 

https://doi.org/10.4236/ce.2021.129169


W. N. I. W. Kamizi, Z. H. Iksan 
 

 

DOI: 10.4236/ce.2021.129169 2222 Creative Education 
 

with teaching experience 11 years and above did not think that science and 
technology were closely related to each other. 

4.2. Relationship between Perceptions and Attitudes towards STS  
in Science Teaching  

Ho5: There is no relationship between teachers’ perceptions of science, technol-
ogy and society approaches and teachers’ attitudes. 

Table 4 shows the result of the relationship between perceptions and attitudes 
towards STS approaches in Science teaching.  

The Spearman Correlation Coefficient Test was conducted to test the rela-
tionship between teachers’ perceptions of Science, Technology and Society (STS) 
approach and teachers’ attitudes towards Science, Technology and Society (STS) 
approach. The study found that there was a significant positive correlation be-
tween teachers’ perceptions of the STS approach and teachers’ attitudes towards 
the STS approach in Science teaching with the correlation values (rs (2) = 0.765, 
p = 0.00 < 0.05). These findings indicated that there was a strong relationship 
between teachers’ perceptions of Science, Technology and Society approaches 
and teachers’ attitudes towards STS approaches in teaching Science. In conclu-
sion, the null hypothesis was rejected and this showed that there was a signifi-
cant relationship on teachers’ perceptions and attitudes towards science, tech-
nology and community approaches in science teaching based on teaching expe-
rience. Ultimately, teachers’ attitudes towards science, technology and society 
(STS) approaches in science teaching depended on teachers’ perceptions of things. 

Teachers’ perceptions had been supported by several studies which showed 
that it influenced teachers’ attitudes in situations involving teaching and learn-
ing methods (Sam et al., 2015). If teachers have a positive perception of the 
teaching methods and reforms carried out, then they will also be motivated to 
support those methods and applied them in their teaching without demand by 
the superiors. Yet there are several past studies that proved that teachers’ per-
ceptions are different from the gender aspect. A study by (Titok, 2018) proved 
that there are differences in perceptions between male and female teachers for 
teaching methods using teaching aids (BBM). The study fully supports the find-
ings of this study that there are differences in teachers’ perceptions of Technol-
ogy and Society based on gender. Male teachers are more positive about the de-
velopment of technology that benefits students and their daily lives than female 
teachers.  

 
Table 4. Spearman Rho correlation coefficient analysis for relationship between percep-
tion and attitude towards STS. 

 N Mean 
Standard 
Deviation 

Spearman Correlation 
Coefficient, r 

Asymp Sig. 
(2-tail) 

Perception 80 4.20 0.333 0.765 0.00* 

Attitude 80 4.20 0.367   

*Significant values at p < 0.05. 
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However, the results of the study as a whole did not show differences in teach-
ers’ perceptions of the Science, Technology and Society (STS) approach based on 
gender. This study is in line with several other studies such as (Sivakumar, 2018) 
which showed that perceptions between male and female teachers were the same 
for the teaching method as a professional teacher. Male and female teachers have 
the same perception of science and technology, science and society as well as 
from the aspect of teachers’ role. This is because they are from the same field 
that is the field of science and the way of thinking is inclined towards the think-
ing of a scientist. This data is supported by Jamil and Ishak (2015) which also 
showed no difference between the gender of teachers on the productive peda-
gogical practices such as questioning techniques, discussion, linking content to 
students’ experiences and real world as well as the application of noble values in 
teaching and learning. These two studies are closely related to the findings of 
this study because both involved pedagogy in teaching.  

In this study, the attitudes towards the use of technology in teaching vary based 
on gender. The findings are supported by a study by Titok (2018), which shows 
that female teachers use technology more often in their teaching than male teach-
ers. Learning in the era of the Industrial Revolution 4.0 required the teachers of 
to master the technological skills in their teaching. This situation of gender dif-
ferences should not happen because all teachers should have the same under-
standing and mastery of the use of technology such as learning applications like 
“Kahoot”, “Quizizz”, “Padlet” and some other applications that can help make 
learning more interesting. Teachers are also encouraged to have skills in creating 
and operating their own blogs so that students can access them as additional in-
formation. As a teacher, they also need to always think of methods or ways to 
make science learning more meaningful.  

For the aspect of teaching experience, the findings showed that teachers’ per-
ceptions of Technology and society are different from the aspect of teachers’ 
teaching experience. Teachers with 6 - 10 years of teaching experience showed a 
positive perception of the relationship between technology and its importance to 
the community. Teaching experience had an impact on the extent to which teach-
ers are exposed to the teaching methods and the extent to which they apply the 
pedagogy in the classroom.  

Teachers’ attitude can be defined as a positive or negative response or feeling 
of an individual to an object, situation, institution or person (Aikenhead, 2000). 
The formation of a positive attitude among teachers is very helpful in creating an 
effective personal learning environment for students (Ab Khalid et al., 2015). 
Teachers’ attitudes towards change can be adjusted by providing more courses 
and trainings. The findings of this study support several other findings that there 
is no difference in attitudes between teachers based on teaching experience on 
science teaching using Science, Technology and Society approaches. Whether 
science teachers are still novices or experienced, all groups of teaching expe-
rience did not show any difference in the attitudes towards Science, Technology 

https://doi.org/10.4236/ce.2021.129169


W. N. I. W. Kamizi, Z. H. Iksan 
 

 

DOI: 10.4236/ce.2021.129169 2224 Creative Education 
 

and Society approaches in Science teaching. This means that the majority of 
teachers in the science field have a positive attitude towards science teaching us-
ing real examples and making connections in the field of STEM, regardless of the 
teaching experience. The findings can also give the impression that science teach-
ers get the same and adequate training while they are still at the trainee teacher 
level.  

The perceptions about the STS approach showed that science teachers in Ma-
laysia are up to date with the developments in the world of science education 
today. As STS is relevant to the STEM approach, hands-on activities and field-
work can be the basis of STEM learning that can encourage students to apply it 
to the existing knowledge (Han et al., 2015). Based on the overall findings of the 
study, the researcher can conclude that teachers’ perceptions and attitudes to-
wards the STS approach are at the same level. All respondents had the same wil-
lingness to make improvements in teaching, increase their use of technology in 
teaching in order to give a clearer picture of the concept of science, and the wil-
lingness to join professional development courses for improvement in the edu-
cation system. Through this study, it shows that teachers have enthusiasm and 
always strive to improve their teaching.  

5. Conclusion 

In a connection with new teaching platform nowadays, teacher needs to be the 
master content of the skill in using technology in their classroom. Online learn-
ing needs teacher to learn new software and application to enable students get 
the science concept in their own experience. As for the society concept, teachers 
have to relate student’s daily life activity. Based on the entire study, researchers 
have succeeded in providing a clear picture of teachers’ perceptions of science, 
technology, and society (STM) approaches in science teaching. In addition, this 
study can also prove that most teachers in Hulu Langat district have a positive 
attitude to make improvements in their teaching. This study also shows that there 
are no differences for teachers’ perceptions of science and technology, science, 
and society as well as constructivist perceptions of the role of teachers. However, 
there are some differences in teachers’ perceptions of technology and society based 
on the gender of teachers.  

Male teachers showed a high perception of the use of technology in the teach-
ing and learning of science more easily using real examples and phenomena. In 
addition, there is a positive relationship that exists between the two variables 
studied in this study, namely teachers’ perceptions and attitudes towards the 
STM approach in the teaching of science. However, the method of data acquisi-
tion has limited some things in this study. There are some schools that do not 
cooperate fully with the researchers. In addition, the selection of the school sam-
ple was also slightly limited for the selected districts. Therefore, some sugges-
tions for further research are presented to get a clearer and deeper picture of the 
extent of the application of teachers’ teaching using Science, Technology and So-
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ciety (STM) approach in their teaching. Therefore, these further studies are ex-
pected to further strengthen the findings of existing studies as well as provide the 
real situation in the world of education today, especially in the science curricu-
lum.  

As for next research, researcher suggested that to take into account also teacher 
from mathematics and technology as these two fields are the most important 
areas in the STEM curriculum. Thus, by taking into account the perspective of 
teachers in the field of technology and mathematics can further strengthen the 
importance of science teaching involving the use of technology and phenomena 
that occur in daily life. Lastly, this study can be further improved if carried out 
with construction of modules that use the approach of Science, Technology and 
Society as used by researchers in several universities at the international level. 
Through the use of modules, the effectiveness of this approach can measure 
more accurately.  

As an agent of student success, teachers need to master various skills such as 
understanding the approach implemented during teaching. In addition, teachers’ 
attitudes influence their acceptance of the innovations carried out. If teachers 
always have a positive and open-minded attitude towards changes, then the tea- 
ching approach would also be in line with the development of the current world 
of education. Teacher support is very important to the innovations made in the 
context of learning and teaching.  
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