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Abstract: This study aimed at identifying the attitudes of teachers of physics towards using the STEM approach during teaching in the State of Kuwait. 
The methodology adopted is the qualitative and quantitative method. The study sample consisted of a group of physics teachers in public secondary 
schools available in the six educational areas in the state of Kuwait. The sample consisted of (437) teachers including (176) males and (261) females.  
To achieve the study objectives, a scale was prepared as a tool to evaluate the attitudes of teachers of physics towards using STEM during teaching. 
The scale consisted of (33) items. The validity and reliability of scale has been then confirmed. The researcher applied the scale during the first 
semester 2020-2021. The results showed that the attitudes of teachers of physics towards using STEM during teaching in the State of Kuwait came out 
with a high degree. There are no statistically significant differences at the level of (ɑ = 0.05) for the following independent variables: gender, qualification, 
years of experience in teaching and the educational area in which the sample members belong to. According to the study results, some 
recommendations have been given.  
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INTRODUCTION 
The secondary stage is one of the most major stages. It is a 
transitional stage that is located between basic and 
intermediate education and university (Ghanim (2011) 
believes that the secondary school attempts to provide an 
education that qualifies students for the labor market later 
on after getting sufficient basic skills in applied sciences. 
The secondary school also aims at providing students with 
some sort of experience based on a knowledge base that 
helps them in solving the daily problems. On the other 
hand, Physics is one of the school subjects that students 
learn during the secondary stage. It is one of the 
specialized majors of science. Although learning physics 
nowadays still does not clearly achieve the desired hope of 
satisfying students’ inquiries about the world around them 
providing them with a scientific, functional and effective 
experiences in their lives, there are several serious 
attempts to get teaching of physics comes close to 
achieving such goals. So providing students with the terms 
of physics is the target of teacher who is responsible for 
finding out modern and effective approaches in teaching. 
The sciences teaching earlier witnessed a basic 
development in the shadow of the changes in 
understanding the nature of sciences. The knowledge 
fields, the academic achievement, the scientific skills and 
attitudes have been all integrated. Therefore, the teacher 
experienced great challenges including asking for more 
effective teaching methods, providing students the skills of 
scientific thinking, training them to practice investigation 
and providing them with the most remarkable scientific 
trends that may help them in applying the scientific 
knowledge to be invested in determining their future targets  
then (Al Enizi, 2017).  
 
 
 
 
 
 
 
 

The STEM approach which simply stands for science, 
technology, engineering and mathematics is an approach 
for learning and development. According to Ghanim (2011), 
the STEM approach is one of the most significant scientific 
trends in curriculum design after it has proven its 
effectiveness over three decades of application in the 
United States, the United Kingdom, South Africa and some 
other countries as it integrates in its construction the spirit 
of science, mathematics, and engineering with technology. 
The STEM approach often depends on education through 
the application of practical activities, digital technology and 
experience-centered activities by means of discovery and 
investigation, activities of handmade expertise, activities of 
scientific and logical thinking and decision-making. The 
STEM approach is the most basic part in teaching science 
as it represents the scientific and knowledge base of the 
various branches of scientific knowledge. The world's 
attention is directed to developing curriculums to keep pace 
with the fast changes in the field of learning and teaching. 
The real beginning of the development of education began 
with concern for role of teacher and teaching methods (Al 
Shyeh, 2015). Shehatah (2019) concluded that teachers 
who rely on the STEM approach are the only ones who are 
able to achieve its goals and targets during the process of 
learning and teaching. That definitely can not be done 
without developing the teachers’ professional performance 
since they are the most significant factor of success in 
education. This requires all teachers to have a well 
knowledge on the content and skills of STEM at least as 
well as the educational talents that get them to teach their 
students in a way that supports the STEM approach goals 
in general. On the other hand, learners themselves are 
impacted by the method of teaching that teachers may 
follow including the STEM approach particularly when it 
comes to a difficult subject just like Physics because there 
are so many abstract terms in. Popa and Ciascai (2017) 
found that 70% of students who graduated from secondary 
schools that actually depend on the STEM approach 
believed that studying mathematics and science by the 
STEM approach is quite positive. Moreover, Susetyadi, 
Permanasari and Riandi (2018) concluded that perfection is 
highly required during learning so that learners can apply 
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what they actually learn from scientific terms that are 
related to the topics that are indeed taught by the STEM 
approach. As a result, Acemeer (1993) indicated the 
significance of enhancing the competencies of science 
teachers as well as their level of attitudes towards teaching 
via the STEM approach. Wahono and Chang (2019) found 
out that there is a relationship between science teachers’ 
knowledge of the STEM approach use and their attitudes 
towards. Because of the importance of the effect of physics 
teachers ’attitudes towards the STEM approach on their 
teaching performance in the classroom and its implications 
for the students’ level, this study is to identify the attitudes 
of physics teachers in the state of Kuwait towards using the 
STEM approach during teaching.  
 

THE DEFINTION OF THE STEM APPRAOCH  
The STEM approach; as has been mentioned before is 
simply an educational method based on the integrative 
approach between science, technology, engineering and 
mathematics, in which teaching is didactically done in a 
practical way through scientific experience. The scientific 
terms are met with the reality of learners themselves. So 
the researchers can define the STEM approach as an 
introduction to presenting integrated scientific knowledge in 
a functional form that integrates science, technology, 
engineering and mathematics to be presented to students 
in coherent ways and in appropriate, realistic and clear 
learning experiences. Such a method is done when 
studying concepts, issues and problems are related to 
society, and urging them to practice investigation, 
discovery, experimentation and design of applied projects 
activities (Shidiq and Faikhamta, 2020). The fast, 
continuous, scientific and technological developments that 
the world is currently witnessing calls for any argent 
development of science curricula in line with these 
developments according to the requirements of society and 
the era. Therefore, it is very necessary to move teachers 
from an information society to a knowledge-producing 
society that is able to make the best use of technology. The 
STEM approach is one of the most prominent trends or 
modern methods in the field of scientific education, and it is 
an interdisciplinary one that integrates them (Malakawi and 
Al Yousif , 2019). Murad (2014) clarified that the STEM 
approach is more applied in (1) science including skills, 
knowledge, methods of creativity thinking and decision 
making, (2) Technology that includes computer sciences 
and scientific applications, (3) engineering designs that 
include two elements usually used to achieve engineering 
centered learning which are technology culture during the 
secondary school stage and applying the engineering 
design after this stage, (4) mathematics that includes 
teaching mathematics based on broad base of mathematics 

basics and solving mathematical problems . The Council on 

Competitiveness (2005) also defined STEM as a 
contemporary teaching method based on the integration of 
four academic subjects, namely science, technology, 
engineering and mathematics. The STEM approach often is 
done by providing a flexible learning environment that 
employs the problems of society and students' life 
problems. It pushes learners to practice investigation and 
discovery in the educational situation to create innovative 
solutions and to invent valued products for the society. The 
STEM approach is considered an appropriate model for 

developing science education. Education based on the 
integrated approach contributes to achieving several goals 
including developing the skills of the twenty-first century 
among learners from the beginning of primary education, 
and providing the opportunity for learners to participate in 
activities appropriate to their interests and preferences, 
which help to define tendencies from an early age and 
directing learners to the correct guidance. The STEM 
approach also helps students to acquire scientific research 
skills and to encourage them to do so (Al Sabeal, 2015).  
 

THE SIGNIFICANCE OF STEM 
By the STEM approach, a safe environment can be 
provided to students to learn science. This also allows them 
to fail and try again. In such a case, the value of failure as a 
learning exercise is highly stressed by the STEM approach, 
and learners will then be able to correct mistakes during the 
process of learning. Consequently, they will be more 
confident and resilient. Moreover, the STEM approach 
allows learners to do experiments and take risks during 
learning activities; without taking risks and doing 
experiments, neither innovations nor creativity will occur 

(Yildirim, 2018(. The STEM approach also enhances the 

strategy of working within teamwork inside the classroom or 

the labs regardless of the ability of student’s levels that are 

definitely varied.  This may encourage them to find 
solutions to various problems, record data, write reports 
and give presentations too. Finally, the STEM approach 
gets learners to adapt the concepts that they may learn to 

frequent iterations of a problem or issue. That’s because 

students need to be able to apply what they have learned in 
order to succeed in life (Susetyadi, Permanasari and Riandi 
2018).  
 
THE PROFESSIONAL DEVELOPMENT OF SCIENCE 
TEACHERS ACCORDING TO STEM 
Preparing learners well is linked to the capabilities of 
teachers and the extent to which the STEM approach is 
provided and integrated into their teaching practice (Al 
Muhasin and Joha, 2015). Jamal Al-Din (2015) believed 
that one of the most success factors of the STEM approach 
is to enhance the skills of teachers by preparing a human 
resources system aims at enhancing teachers 
competencies through training courses and sending them to 
the other countries to learn from other experiences in the 
STEM approach. Teacher’s role in teaching via STEM is 
quite important. Edwards (2015) highlighted the motivation 
by teachers; meaning that they should be familiar with the 
way of integrating all terms and principles with real 
practices in life. They should also be aware of the 
standards in each field they may teach. Frykholm and 
Glasson (2005) conducted a study on the impact pf using 
the STEM approach by teachers in science and 
mathematics and their attitudes towards. They found that 
the attitudes of teachers towards the STEM approach were 
positive, but teachers suffered from integrating the 
complicated terms together. They also did not feel good 
about the integration among the mathematical terms. As a 
result, Al Shehrani (2013) recommended developing 
teaching skills in the light of the STEM standards and 
improving teacher’s abilities of employing multidisciplinary 
scientific content in order to fulfill the conditions of 
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integrating science, technology, engineering and 
mathematics. However, professional development of 
teachers is highly related to their attitudes towards the 
STEM approach. It is not easy to apply the integration of all 
curriculums at once by the STEM approach because such a 
process requires too much time, effort and financial 
support. Moreover, teachers need to change their beliefs on 
how to use the appropriate curricular method and obtain the 
appropriate professional development (Thibaut, Knipprath, 
and Depaepe, 2018).   
 
ATTITUDES OF TEACHERS TOWARDS  THE STEM 
APPROACH 
Al Demirdash (2001) indicated that attitudes are one of the 
real sources of power that shape the human behavior. 
Zaitoon (2001) mentioned that there is a number of main 
characteristics of the attitude term itself all researchers 
agree with in this field. This includes (1) learned attitudes in 
which the member acquires attitudes through the process of 
learning. The attitudes are not generated in humans, but 
they are organized by experience; meaning that they grow 
and develop when the member interacts with the society he 
or she lives in, (2) behavioral attitudes: attitudes act as 
guides for behavior, so those interested in modifying 
attitudes can expect a change in behavior, (3) measurable 
attitudes: They can be measured by specific scales that 
include the evaluated situation in. Education is not effective 
unless it is systematically and sequentially planned in 
advance by taking into account the teachers ’qualifications, 
attitudes and aptitudes. The STEM as an approach is to 
form positive attitudes towards it. The teacher is the only 
one who is responsible for completing the curriculum by the 
teaching methods he or she may prefer. The extent to 
which teachers possess knowledge of the STEM approach 
influences attitudes towards it (Wahono and Chang, 2019). 
Compared to teachers with a low level of knowledge of the 
STEM approach,  Wahono and Chang (2019) also found 
that there is a significant correlation knowledge of the 
STEM approach and their positive attitudes towards 
particularly by those teachers who teach science, 
mathematics and physics. Researchers have been 
interested in designing and developing valid scales that 
help to reflect the current situation of teachers’ application, 
knowledge and attitudes towards using the STEM approach 
in education. The researcher also ensured that such scales 
should be reliable, authenticated and can be applied in all 
over the world.  
 

METHODS & RESULTS 
 
METHODOLOGY 
The methodology adopted is the qualitative and quantitative 
method. A survey with quantitative treatment in which the 
data processed through the SPSS has been applied. The 
current research is to identify the attitudes of teachers of 
physics towards using the STEM approach during teaching 
in the state of Kuwait, and whether there are statistically 
significant differences at the level of (ɑ = 0.05) between 
their attitudes towards the STEM approach and for the 
following independent variables: gender, qualification, years 
of experience in teaching and the educational area in which 
the sample members are working in. The research sample 
consisted of a group of teachers of physics who actually 

work in a number of public secondary schools in the state of 
Kuwait during the first semester 2020- 2021. The survey 
sample consisted of (437) teachers who actually related to 
the six educational zones in Kuwait, which are (Al Asema 
Educational Area – Al Farwaniya – Al Jahra - Mubarak Al-
Kabeer – Al Ahmadi and  Hawalli). The Preparation of 
survey is closely related to the variables of the study, as the 
study aims at identifying the attitudes of teachers of physics 
towards using the STEM approach during teaching. 
Because there is no appropriate scale to identify the 
attitudes of teachers of physics in the state of Kuwait 
towards using the STEM approach during teaching, the 
researchers prepared a particular scale for the current 
paper after revising all related studies. The scale consisted 
of (33) items (See the appendix) (Shidiq and Faikhamta, 
2020; Wahono and Chang, 2019; Yildirım ,2018). The scale 
contained four fields concerned with the attitudes of 
teachers towards the approach method during teaching as 
follows:- 
1- Teaching science by STEM method. 
2- Teaching mathematics by STEM method. 
3- Teaching technology by the STEM approach. 
4- Teaching engineering by the STEM approach. 

 
Table 1: The scale of analyzing the attitudes of teachers of 

physics towards STEM method 
 

Item No. The Field No. 
1-18 Teaching science by the 

STEM approach 1 

19-23 Teaching mathematics by 
the STEM approach 2 

24-29 Teaching technology by 
the STEM approach 3 

30-33 Teaching engineering by 
the STEM approach. 4 

33 Items Total 

 
THE VALIDITY AND RELIABILITY OF SURVEY 
For a scale to be regarded as acceptable, it must possess 
two very basic characteristics which are reliability and 
validity (Litwin & Arlene, 1995).  
 
RELIABILITY 
To reduce the memory effects and make sure the 
respondents answer the scale different from the way they 
answer in the first time, the researchers gave the scale to 
the same group of respondents at a later point in time and 
repeated the research. Then, the researchers compared the 
responses at the two times. The results showed the 
responses were different in both times. 
   
VALIDITY 
To ensure the items of scale are clear and the correlate to 
the objectives of study and each item is correlated to the 
field, it scale was reviewed by (7) academic staff members 
who are working at both The World Islamic Sciences and 
Education University in Jordan and Kuwait University. They 
recommended to do some refinements including deleting 
one item and paraphrasing another ones. Moreover, 
correlation coefficients were calculated by SPSS to ensure 
the correlation between each field to another. The 
researcher selected a random sample of teachers from 
outside the study sample that consisted of (30) teachers. 

https://paraphrase.projecttopics.org/measuring-validity-and-reliability-of-questionnaires-how-to-check.html
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The correlation coefficients were acceptable and significant. 
So no item was deleted as follows: 

 
Table 2: Correlation coefficients between each field to 

others 
Teaching 

Engineering 
by STEM 

Teaching 
Tech. by 
STEM 

Teaching 
Maths by 

STEM 

Teaching 
science 

by STEM 
 

   - 
Teaching 

Science by 
STEM 

  - .655** 
Teaching 

Mathematics 
by STEM 

 - .619** .459* 

Teaching 
Technology. 

by STEM 

- .612** .545** .597** 
Teaching 

Engineering 
by STEM 

.742** .791** .834** .890** TOTAL 
* significant at the level (0.05) 
** significant at the level (0.01) 
 
THE SCALE 
The scale was eventually transformed to an electronic form 
by Microsoft Forms to make sure it reaches easily to all 
teachers in accordance to the health conditions in the light 
of the continuing Corona pandemic during the application of 
study. To identify the attitudes of teachers of physics 
towards the STEM, the (Likert) criteria for each item 
response was used i.e. (strongly agree- Agree- Neutral- 
Disagree- Strictly Disagree). The scores are evaluated for 
positive (5,4,3,2,1) and negative (1,2,3,4,5). So the 
researchers estimated the degree of each item of the scale 
according to the following means (Very high = 5.00-4.21), 
(High = 420- 3.41), (Fair = 3.40- 2.61), (Low = 2.60-1.81) 
and (Very low = 1.80- 1).  
 
THE RESEARCH HYPOTHESES 
1- The attitude of teachers of physics in the state of Kuwait 
towards the STEM approach is high. 
2- There is no statistical significance of applying the STEM 
approach by the teachers of physics in the state of Kuwait – 
the research sample- belong to gender, qualification, years 
of experience in teaching and the educational area in which 
the sample members are working in.  

FINDINGS AND DISCUSSION 
To test the first hypothesis, the total means of the four fields 
of the applied scale was calculated by SPSS as shown in 
the following table. 

 
Table 3: The total means, standard deviations and degrees 

for the fields of the used scale in the current study 
Degree St.D. Means Field No. Rank 

High .286 3.62 
Teaching 

Science by 
STEM 

1 1 

High .463 3.42 
Teaching 

Mathematics 
by STEM 

2 2 

Fair .361 3.37 
Teaching 

Technology. 
by STEM 

3 3 

Fair .549 2.70 
Teaching 

Engineering 
by STEM 

4 4 

High .246 3.43 TOTAL 

 
As mentioned above, it is clear that the attitude of teachers 
of physics in the state of Kuwait towards the STEM 
approach is high as the total mean of the scale is about 
(3.43). According to such a result, the researchers found 
out that teachers would like really to develop and improve 
their teaching skills by the STEM approach in various 
activities to help their students effectively gain physical 
terms and develop their academic achievement. These 
outcomes agree with the stydy of Shidiq and  Faikhamta 
(2020), Wahono and Chang (2019) as well as Tao (2019). 
As for the scale fields, teaching science using the STEM 
approach came first, with the highest mean of (3.62) and 
with a high degree. Teaching mathematics using the STEM 
approach came second (3.42) with a high degree too. The 
mean of the field of teaching mathematics by the STEM 
approach was (3.37) but with a fair degree. Finally teaching 
engineering by the STEM approach came in last with a 
mean of (2.70) and the degree was fair. The two 
researchers attribute this to the fact that the training 
programs that were provided to teachers in the previous 
period focused on presenting the STEM approach and how 
to use it in teaching. Mathematics is the most widely used in 
the physics curriculum, especially in solving physical 
problems, calculating measurements, equations and so on. 

 
1-Teaching science by the STEM approach 

 
Table 3: Means and standard deviations of the first field (Teaching science by the STEM approach) 

 
The Degree St.D. Means Item No. Rank 

High .704 4.37 
I believe that using the STEM approach in teaching 
will lead to more effective learning than expected. 

4 1 

High .681 4.33 
I tend to teach using the STEM approach because it 

relates to my physics major. 
7 2 

High .704 4.32 
I am interested in learning more about the proper 
way to employ the STEM approach in teaching 

science. 
5 3 

High .665 4.21 
I work to improve teaching practices to teach my 

students about physics using STEM activities. 
10 4 

High .747 4.18 
I encourage STEM to teach physics in the 

classroom. 
8 5 

High .654 4.14 
I believe that using the STEM approach in teaching 

will facilitate understanding of physical concepts. 
9 6 
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High .721 3.98 
I am sure that teaching science by combining it with 

mathematics, technology and engineering 

contributes to students' acquisition of more skills. 
2 7 

High .782 3.95 
I think the STEM is an integrated set of science, 
technology, engineering, and mathematics, or a 

combination of at least two of these disciplines. 
1 8 

High .779 3.95 
I think it is best to transform the lesson activities into 

ones that are aligned with STEM directions. 
14 9 

High .746 3.90 
I seek to know and learn about the use of STEM in 
teaching through workshop activities and reading 

studies and articles. 
13 10 

High .758 3.90 
I definitely agree with planning to develop students' 

thinking using the STEM approach in science 

education. 
16 11 

High .746 3.90 
I try to understand how to learn and teach using the 

STEM approach. 
17 12 

High .793 3.87 
I believe that using the STEM approach in teaching 

science is appropriate to students' levels and 

abilities. 
11 13 

High .794 3.83 
I tend to look for relationships between science, 

mathematics, technology, and engineering to invest 

in teaching. 
6 14 

Low .834 2.21 
I don't want to know more about teaching by the 

STEM approach. 
12 15 

     Low .860 2.08 
I do not think that using the integration of science, 

technology, engineering and mathematics improves 

my teaching style and method. 
3 16 

     Low .882 2.08 
I believe it is better to teach science separately from 

mathematics, technology and engineering. 
18 17 

     Low .734 1.99 
I feel I have experience teaching science in the 
classroom, but not using the STEM approach in 

teaching. 
15 18 

High .286 3.62 Total 
 
According to table (3), the means of items ranged between 
(1.99- 4.37), whereas item no. (4) came first which states, "I 
believe that the use of the STEM approach in teaching will 
lead to more effective learning than expected." The 
researchers attribute this to the desire of physics teachers 
to use methods that make their teaching more effective and 
lead to an increase in the achievement of their students. 

Item no. (15) ―I feel that I have experience in teaching 
science in the classroom, but not in using the STEM 
approach in teaching,‖ came  last, with a mean of (1.99) 
and a low degree. This may indicate that teachers feel they 
have experience in using the STEM approach. As whole, 
the total mean of science teaching using the STEM 
approach is (3.62) with clearly a high degree.   

 
2- Teaching Mathematics by STEM approach 
 

Table 4: Means and standard deviations of the second field (Teaching mathematic by the STEM approach) 
 

The 
Degree St.D. Means Item No. Rank 

High .767 3.85 
I feel the importance of helping students learn the mathematics 
associated with science education. 

20 1 

High .810 3.81 
I am interested in Mathematics related to sciences because 
the student will score high marks by. 

19 2 

High .781 3.70 
I feel I have sufficient ability to teach mathematics alongside 
my experience in teaching science. 

23 3 

High .887 3.57 
I teach science and math content to help me understand both 
of them in one context. 

21 4 

Low .791 2.17 
I do not believe that a science teacher is responsible for 
teaching the mathematical concepts associated with teaching 
matter and solving physical problems. 

22 5 

Fair .463 3.42 Total 

 
 
Table no. (4) shows that the means ranged between (2.17- 
3.85). Item no. (20), ―I feel the importance of helping 
students learn the mathematics associated with science 
education,‖ came first, with a mean of (3.85). It came with a 
high degree because the teachers of physics are 

responsible for teaching the subject as well as all the 
concepts that are related to mathematics in. Item no. (22): ―I 
do not believe that a science teacher is responsible for 
teaching the mathematical concepts associated with 
teaching matter and solving physical problems,‖ came in 
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last, with a mean of (2.17) and a low degree. This result 
was consistent with the result of item no. (20). The total 

mean of the field as a whole is highly rated.  

 
3-Teaching Technology by STEM approach 
 

Table 5: Means and standard deviations of the third field (Teaching technology by the STEM approach) 
 

The 
Degree 

St.D. Means Item No. Rank 

High .765 3.86 I tend to teach subject matter using a variety of electronic tools. 25 1 

High .778 3.77 
I direct students to work on technology-enabled projects in real-world 
applications. 

24 2 

High .886 3.42 
I seek to design activities that require research and investigation using 
modern technology and techniques. 

28 3 

Fair 1.109 3.31 
I find it difficult to help students learn technology when teaching 
science. 

27 4 

Fair 1.142 2.97 
I agree that student education needs the technological tool especially 
in science learning. 

26 5 

Fair .991 2.89 
I do not tend to students use technology to solve problems while 
learning science. 

29 6 

Fair .361 3.37 Total 

 
Table (5) shows that the means ranged between (2.89- 
3.86). Item no. (25) ―I tend to teach the scientific subject 
using a variety of electronic tools‖ came first, with mean of 
(3.86) and a high degree. The researchers attribute this to 
the fact that many physics teachers have got the skills of 
using electronic tools, which have become obligatory to 
everyone while teaching physics through the official 
educational platform in the semester during the Coronavirus 
pandemic. They are also aware of the fact that technology 
supports and facilitates the understanding of physical 

concepts. Item no. (29): ―I am not inclined to use technology 
by students to solve problems while learning science,‖ 
came last, with mean of (2.89) and a fair degree. The 
researchers attribute this to the teachers' feeling that this 
requires students to master two things simultaneously: the 
use of technology and problem solving. This also requires 
teachers to be skilled in designing problem-solving activities 
and in choosing programs and electronic applications that 
serve this. The mean of teaching technology by the STEM 
approach as a whole was (3.37), with a fair degree 

 
4- Teaching engineering by the STEM approach 
 

Table 6: Means and standard deviations of the fourth field (Teaching engineering by the STEM approach) 
 

The Degree St.D. Means Item No. Rank 

Fair .962 3.28 
I find it is difficult to help students learn engineering 

when teaching science. 
33 1 

Fair 1.042 2.67 
I'm sure we need to use engineering design to teach 
students the sciences that can help teachers as well. 

30 2 

Low 1.008 2.52 
I encourage students to build science projects that 

employ engineering design. 
31 3 

Low .940 2.35 
I think I can create an active learning environment 

when I use engineering designs in science activities. 
32 4 

Fair .549 2.70 Total 

 
According to table (6), the mean ranged between (2.35- 
3.28). Item no. (33), ―I  find it is difficult to help students 
learn engineering when teaching science subjects,‖ came 
first, with a mean of (3.28) and a fair degree. Whereas item 
no. (32), ―I believe that I can create an active learning 
environment when I use  engineering design in science 
activities,‖ came last, with a mean of (2.35) and a low 
degree. The researchers attribute these two results to the 
fact that the current physics curricula are limited to 
engineering, and this has led to the fact that teachers do 
not have sufficient skills to prepare science activities that 
include engineering design.  
 
For the second hypothesis: there is a statistical 
significance of applying  the STEM method by the teachers 
of physics in the state of Kuwait – the research sample- 
belongs to gender, qualification, years of experience in 

teaching and the educational area in which the teachers are 
working in, means and standard deviations of the attitudes 
of physics teachers towards teaching by the STEM 
approach has been calculated according to the following 
variables: gender, qualification, years of experience and the 
educational area. In order to find out whether there are 
statistical differences or not, the researchers depended on 
the (T) test by using SPSS mainly for the variables gender 
and the qualification. While for  the two remaining variables 
i.e. years of experience and the educational area, One-way 
ANOVA analysis was used as follows:  
 
1- Gender 
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Table 7: The (T) test to analyze the effect of gender in the 
attitudes of physics teachers towards using the STEM 

approach during teaching in the state of Kuwait 

Gender No. Means St.D. 
T 

value 
df Sig. 

Males 176 3.43 .258 
-.319 435 .750 

Females 261 3.44 .238 

 
According to the above results, it is clear that there are no 
statistically significant differences (0.05 = α) due to the 
effect of gender of teachers. The researchers attribute this 
to the fact that male and female teachers face the same 
challenges and difficulties when teaching physics and they 
have the same aspirations and goals to use the teaching 
method appropriate to the nature of the subject itself and 
facilitate students' understanding of physical concepts. This 
leads to a common interest in their different types (males 
and females) using modern methods of teaching physics, 
including the use of the STEM approach. This result does 
not match with the study of Shidiq and Faikhamta (2020) 
and Wahono and Chang (2019) who all found out there are 
statistically significant differences between males and 
females towards using the STEM approach.  
 
2- Qualification 

 
Table 8: The (T) test to analyze the effect of qualification in 
the attitudes of physics teachers towards using the STEM 

approach during teaching in the state of Kuwait 

Qualification No. Means St.D. 
T 

value 
df Sig. 

Bachelor  322 3.43 .237 
-

1.138 
435 .256 Higher than 

Bachelor 
115 3.46 .270 

 
Table (8) also illustrates there are no statistically significant 
differences (0.05 = α) due to the effect of qualification. 
That’s because all teachers; regardless of their 
qualifications, receive the same training courses concerning 
with teaching by the STEM approach. This result goes with 
the the study of Wahono and Chang (2019) and Tao 
(2019), but it does not agree with the study of Shidiq and 
Faikhamta (2020)  or who both found there are statistically 
significant differences (0.05 = α) due to the effect of 
qualification towards the use of STEM approach by 
teachers, meaning that those who have higher degrees 
tend to use the STEM approach than those teacher with 
lower degrees.  
 
3- Years of experience in teaching 
It is evident from Table (8) that there are no statistically 
significant differences at the level of significance (α = 0.05) 
due to the effect of the teaching experience in attitudes 
towards use of STEM approach by teachers of physics in 
Kuwait. The researchers attribute this to the availability of 
technological media and social networking sites, which 
contributed to the rapid transmission of teaching 
experiences among physics teachers and that speeds up 
their professional growth. Teachers need to prepare 
lessons and educational films and how to explain physical 
concepts and other things.  

 

Table 8: ANOVA (analysis of variance) test to analyze the 
effect of years of experience in attitudes towards use of the 

STEM approach by teachers of physics in Kuwait 
 

 
Sum of 
squares 

df 
Mean 

squares 
F- 

value 
Sig. 

Between 
groups 

.201 
     
2 

.100 

1.66
4 

.19
1 

Within 
groups 

26.187 434 .060 

 26.388 
43
6 

 

 
Moreover, everything new in the field of teaching strategies, 
including teaching according to the STEM approach is 
available. Training and exchange of experiences within 
schools also has an important role in enhancing the 
efficiency and capabilities of teachers and reduces the gap 
between those with teaching experience and those who are 
less experienced in teaching the subject. In addition to that, 
teachers with different teaching experiences are trained at 
the level of educational districts, and they have already 
taken courses on teaching using the STEM approach. A 
database of resources was provided for the teacher to help 
teachers use it in teaching physics, which supports their 
roles in the classroom and facilitates teaching. The teacher 
who passes those courses is obligated to train colleagues 
in the school during meetings that may broaden the base of 
interest and reduces the disparity of experiences among 
them. This result agrees with the study of Wahono and 
Chang (2019) and Tao (2019). 
 
4- The educational area 

 
Table 9: ANOVA (analysis of variance) test to analyze the 

effect of the educational area in attitudes towards use of the 
STEM approach by teachers of physics in Kuwait 

 

 
Sum of 
squares 

df 
Mean 

squares 
F- 

value 
Sig. 

Between 
groups 

.045 
     
5 

.009 

1.46 
.98

1 

Within 
groups 

26.343 431 

.061 

 26.388 
43
6 

 
According to table (9), it is clear that there are no 
statistically significant differences at the level (α = 0.05) due 
to the effect of the educational area in the attitudes towards 
use of the STEM approach by teachers of physics in 
Kuwait. The researchers attribute this to the fact that  the 
state of Kuwait is considered as one of the countries with a 
small area and there  is no significant variation in its 
population composition. The general technical guidance for 
science in the Ministry of Education supervises teachers in 
all educational areas and sets the vision and general plans 
for follow-up, training and technical supervision, which all 
may lead to understanding of the curriculum and how to 
teach it; including definitely the use of the STEM approach 
in teaching physics. 
 

CONCLUSION 
After discussing the results of the current study, it can be 
concluded that most teachers of physics in the state of 
Kuwait believe that they are responsible for looking for 
modern approaches that enhance and develop the process 
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of learning and teaching including the STEM approach that 
can help students in identifying, applying and integrating 
key ideas as well as processes from science, technology, 
engineering and mathematics inside the classroom. In such 
a case teachers will be able to get their students 
understand complicated problems and give innovative 
solutions for. Moreover, connections between the learning 
areas of Science, Mathematics and Technologies are 
highlighted when teachers use such an approach that can 
even include engineering. Most teachers of physics in the 
state of Kuwait; regardless of their qualification, years of 
experience, gender or the educational area, are adequately 
prepared and equipped to teach the STEM approach 
despite of some obstacles including the difficulty of creating 
an active learning environment when teachers tend to use 
engineering designs in science activities and the lack of 
availability of technology means. Therefore, it is highly 
recommended to provide technological tools for the physics 
teacher to facilitate linking science with technology, to 
increase the awareness of physics teachers on how to use 
engineering design in science activities through workshops 
and to hold more training courses on the ways of using the 
STEM approach. 
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The Appendix 
 
(The Scale) 

1- Name: (optional) …………………………….. 
2- Gender:  
Male (     )       Female (     ) 
3- The Subject:  
Physics (     )  Others (     ) 
4- Qualification:  
Bachelor (     )  Higher than bachelor (     ) 
5- Years of Experience: 
Less than 5 Years (     )                      5 to 10 Years                 More than 10 Years (     ) 
6- The Educational Area:  

                  Al Ahmadi       (     )   Al Jahra  (     )       Al Asema     (     )    
                  Al Farwaniyah (     )   Hawalli   (     )      Mubarak Al Khabear (     ) 
 

No. Item 
strongly 

agree 
Agree Neutral Disagree 

Strictly 
Disagree 

1 
I think the STEM is an integrated set of science, 
technology, engineering, and mathematics, or a 

combination of at least two of these disciplines. 
     

2 
I am sure that teaching science by combining it with 

mathematics, technology and engineering contributes to 

students' acquisition of more skills. 
     

3 
I do not think that using the integration of science, 

technology, engineering and mathematics improves my 

teaching style and method. 
     

4 
I believe that using the STEM approach in teaching will 

lead to more effective learning than expected.      

5 
I am interested in learning more about the proper way to 

employ the STEM approach in teaching science.      

6 
I tend to look for relationships between science, 

mathematics, technology, and engineering to invest in 

teaching. 
     

7 
I tend to teach using the STEM approach because it 

relates to my physics major.      

8 I encourage STEM to teach physics in the classroom.      

9 
I believe that using the STEM approach in teaching will 

facilitate understanding of physical concepts.      

10 
I work to improve teaching practices to teach my students 

about physics using STEM activities.      

11 
I believe that using the STEM approach in teaching 

science is appropriate to students' levels and abilities.      

12 
I don't want to know more about teaching by the STEM 

approach.      

13 
I seek to know and learn about the use of STEM in 

teaching through workshop activities and reading studies 

and articles. 
     

14 
I think it is best to transform the lesson activities into ones 

that are aligned with STEM directions.      

15 
I feel I have experience teaching science in the classroom, 

but not using the STEM approach in teaching.     
 
 

16 
I definitely agree with planning to develop students' 

thinking using the STEM approach in science education.      

https://www.researchgate.net/journal/1304-6020_Journal_of_Turkish_Science_Education
https://www.researchgate.net/journal/1304-6020_Journal_of_Turkish_Science_Education
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17 
I try to understand how to learn and teach using the STEM 

approach.      

18 
I believe it is better to teach science separately from 

mathematics, technology and engineering.      

19 
I am interested in Mathematics related to sciences 
because the student will score high marks by.      

20 
I feel the importance of helping students learn the 
mathematics associated with science education.      

21 
I teach science and math content to help me understand 
both of them in one context.      

22 
I do not believe that a science teacher is responsible for 
teaching the mathematical concepts associated with 
teaching matter and solving physical problems. 

     

23 
I feel I have sufficient ability to teach mathematics 
alongside my experience in teaching science.      

24 
I direct students to work on technology-enabled projects in 
real-world applications.      

25 
I tend to teach subject matter using a variety of electronic 
tools.      

26 
I agree that student education needs the technological tool 
especially in science learning.      

27 
I find it difficult to help students learn technology when 
teaching science.      

28 
I seek to design activities that require research and 
investigation using modern technology and techniques.      

29 
I do not tend to students use technology to solve problems 
while learning science.      

30 
I'm sure we need to use engineering design to teach 
students the sciences that can help teachers as well.      

31 
I encourage students to build science projects that employ 

engineering design.      

32 
I think I can create an active learning environment when I 

use engineering designs in science activities.      

33 
I find it is difficult to help students learn engineering when 

teaching science.      

 


