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Abstract: The goals of this study are to investigate lower secondary student progress 

in their awareness, perceptions, and interests towards Science, Technology, 

Engineering, and Mathematics (STEM) within the context of a professional 

development program. Currently, less than 20% of students take STEM subjects 

compared to the target of 60%. Most STEM based study programs at Public 

Universities have been unpopular. Parents are less interested and do not encourage 

their children to study in STEM education. Students are also less interested in STEM 

education because they consider the subject difficult; the learning is less interesting 

and boring. Furthermore, they feel that another STEM graduate is able to get good 

jobs and career prospects. Previous research also reported that students 'attitudes and 

appreciation towards science were high while students' self -confidence in science 

was low. Although many students have positive attitudes and interests towards 

science and mathematics. A case study was conducted to 61 students (23 male: 38 

female) in one of the schools in Johor using questionnaire. This research proved that 

positive awareness of students towards STEM (M=3.93, SD=0.68), positive interest 

of male (M=3.46, SD=0.78), positive interest of female (M= 3.92, SD=0.68) and 

perception (M=3.85, SD=0.68) on STEM. The results point to the need to help teacher 

in designing certain aspects of STEM lesson plans including program or webinar 

meaningfully into the lesson content.  
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1. Introduction 

STEM is an essential element in 21st century science skills (Ceylan & Ozdilek, 2015). STEM is a 

teaching approach that integrates four disciplines simultaneously, namely science, technology, engineering, 

and mathematics. STEM learning in schools must be taught in an integrated manner. According to Bybee 

(2010), this is because STEM is (i) scientific knowledge, technology, engineering, and mathematics, (ii) a 

form of human endeavor, (iii) a form of the material, intellectual, and cultural world, and (iv) STEM as 

sentimental and contributing people’s thinking in education. 

Past studies have shown that students have a positive interest and attitude towards science and 

mathematics while there is a wide diversity of students ’perceptions about science and mathematics 

(Ghandiswari, 2009). TIMSS Trends 2007 also reported that students 'attitudes and appreciation towards 

science and mathematics were high while students' self -confidence in science and mathematics was low. 

Although many students have positive attitudes and interests towards science and mathematics, there are 

various factors that have led them to be eligible to follow the science stream but choose not to follow it. 

There are many factors that have an impact on the subject choices that students make. Palmer, Burke 

& Aubusson (2017) used a best-worst scaling (BWS) survey to investigate the relative importance of factors 

thought to impact students’ subject selection decisions. According to their findings, student ranked 

enjoyment, interest and ability, and perceived need in their future study or career plans as the most important 

factors in both choosing and rejecting subjects. They considered advice from teachers, parents, or peers to 

be relatively less important. According to several studies, enhancing students’ enjoyment, interest, and 

perceptions of their ability in science, and their attitude towards it, as well as increasing student perceptions 

of the value of science in a future career may result in more students studying science at school (Palmer, 

Burke & Aubusson, 2017). 

In addition, students’ own beliefs that success in science depends on exceptional talent can negatively 

impact their motivation to learn as well as a lack of enjoyment and confidence (Wu, Deshler & Fuller, 

2018). Without encouragement or adequate knowledge about the educational and career opportunities that 

STEM skills enhance, there is a risk that students will dismiss a STEM-based career path as a potential 

option for their future (Blotnicky et al. 2018). Although the gender gap in studying STEM subjects (such 

as number of courses taken and performance in those courses) has narrowed in recent decades (Välijärvi & 

Sulkunen, 2016), females continue to be less likely to pursue STEM careers than their male counterparts 

(Hübner et al, 2017).  

Another important issue is the quality of STEM education where the teacher's role is essential. Slavit, 

Nelson & Lesseig (2016) suggest that a teacher’s role is a complex mixture of learner, risk-taker, inquirer, 

curriculum designer, negotiator, collaborator, and teacher. It is important to understand teachers’ own 

beliefs and perceptions related to STEM talent development. According to Margot & Kettler (2019), 

teachers with increased confidence in teaching STEM would likely be more effective at integrating STEM 

activities, and increased confidence leads to better performance during instruction, which leads to gains in 

student learning. 

One of the main issues that Malaysia is battling is obtaining human capital demand by 2025 (Blueprint, 

2012). Many students who have selected STEM fields have constantly declined in current years (Mohtar et 

al., 2019). Similarly, 18% of students in Malaysia have the degree of prerequisite skills as well as 

knowledge in science-related fields; in the meantime, 55% of them have the degree of prior knowledge in 

science (Klieme, 2016). Zhongming et.al (2016) reported that just 44.9% of students in Malaysia have 

shown interest in new scientific discoveries or inventions. So, it has low enrolment into STEM in public 
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universities may due to several factors that need to be investigated. So, this study is conducted to identify 

students’ awareness, perception and interest between gender towards STEM at school level. 

2. Methodology 

The quantitative design used is in the form of a descriptive survey study in which data are collected to 

answer questions about the current status of the subject or something studied. Survey is a descriptive 

approach that is widely used in the field of research to collect data and information (Azizi Yahaya et al., 

2007). Questionnaire through google forms was chosen as the research instrument because the results of 

the study can be analyzed easily and also easy to manage (Ismail, 2021).  

The study site is an important matter therefore, the selection of the study site should be chosen well so 

that it can be managed with excellence and can directly save the use of time to conduct research (Asri, 

2009). A case study was conducted at Sekolah Menengah Kebangsaan Kundang Ulu because the teachers 

really concern about their academic performance and achievement. The school is a religious science stream 

where students take science and religion subjects. 

Sampling is related to the process of selecting a number of subjects from a population to be the 

respondents of the study. The sample of this study is a student at the lower secondary level who learn the 

science and mathematics subjects. A case study was conducted to 61 students (23 male: 38 female) using 

the questionnaire.  

In this study, the instrument used is in the form of a questionnaire. Questionnaire was used to obtain 

information to test the variables. The questionnaire was conducted using a Google Form where respondents 

were given a link to answer the questions. This questionnaire contains 2 parts, namely part A (Demographic 

and Respondent Information) and part B (Awareness of STEM). Part B (ii) is about the interest of different 

gender of science for the school and part B (iii) is the students' perception of STEM in teaching and learning. 

5 scales Likert was used to measure students' knowledge and perception of STEM education.  

 

To study the objectives of this study, the findings of the study through google forms were analyzed 

using SPSS 16.0 where the data obtained were analyzed using descriptive statistics using mean scores. This 

questionnaire uses a Likert scale from a scale of 1 to 5 which represents the interpretation as in the table 1. 

Table 1: Likert scale 

Scale Interpretation 

1.00 Strongly Disagree (SD) 

2.00 Disagree (D) 

3.00 Uncertain (U) 

4.00 Agree (A) 

5.00 Strongly agree (SA) 

 

The measurement of the mean score is referred based on the interpretation of the mean score for the 

Likert scale is as shown in the table 2. 
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Table 2: The Interpretation of mean scores (Source: Landell, 1977) 

Mean Score Level of propensity 

1.00-2.33 Low 

2.34-3.67 Medium 

3.68-5.00 High 

3.  Result and Discussion 

The results are presented in three different sub sections which are according to the objective of the study. 

 

3.1 Students’ awareness towards STEM subject 

 

Table 1: Frequency distribution (and percentage) and mean according to students' awareness against STEM 

No Item/ Question  Mean Std Dev Level 

 N=61    

1.  STEM is important in life and learning. 4.02 .885 High 

2.  STEM can relate with life and learning.  4.15 .813 High 

3.  STEM only focus on Science, Mathematics 

Technology and Engineering. 

3.69 .941 High 

4.  Concept of STEM is existed in class. 3.85 .891 High 

5.  Concept of STEM is implemented in class. 3.93 .964 High 

 

Table 1 show the result on students’ awareness towards STEM. Through the data obtained shows that 

the importance of this STEM concept in life (M=4.02, SD=0.89) that can be created and implemented 

(M=4.15. SD0.81) and it is also capable of producing competitive and technological graduates (M=3.69, 

SD=0.94). This proves that students have a high awareness of the importance of STEM education and 

knowledge related to STEM is fully conveyed to students. Educators are actually has received high 

exposure because STEM teaching is new in nature and educators has been given appropriate training. 

Teacher education and professional development a program has incorporate more elements of Engineering 

Design, Scientific Investigation, Mathematical Reasoning and Thinking, and 21st Century Skills (Kelley, 

& Knowles, 2016). For item 3, of (M=3.69, SD=0.69)   stated that STEM is only focused on Science, 

Mathematics, Technology and Engineering. It is proving the fact this STEM concept is comprehensive 

which it is existed and implemented in class. According to Shernoff et al., (2017), the argument for using 

this STEM approach is real -world in nature and crosses various types of knowledge rather than separate. 

Based on the data obtained, the overall mean is that STEM education is able to produce competitive 

graduates which is M=3.93, SD=0.68. This indicates that students' awareness and confidence in STEM 

education are very positive and high. 

 

3.2 Students’ perception on STEM 
 

Table 2: Frequency distribution (and percentage) and mean according to students' perception against STEM 

in teaching and learning.  

No Item/ Question  Mean Std Dev Level 

 N=61    

6. Approach in education of STEM is suitable in teaching and 

learning.  

3.85 .813 High 
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7. Implementation of STEM activity has no impact to time 

management. 

3.49 .960 Moderate 

8. Learning of STEM can enhance the intellectual of student. 3.82 .940 High 

9. Learning of STEM is more effective and suitable to be practice. 3.70 .882 High 

10. Activity in STEM learning is suitable to do in group. 4.02 .904 High 

11. Learning of STEM can increase motivation towards 

Mathematics and Engineering. 

3.92 .862 High 

12. Learning in STEM can challenge thinking skills of student. 4.00 .949 High 

13.  I believe that STEM education can attract interest of student in 

Science, Mathematics, Technology and Engineering.  

4.00 .949 High 

 

Based on the analysis in Table 2, scores for students’ perceptions of STEM in teaching and learning 

has a same mean score value, M=4.00, SD=0.95 for item 12 and 13. This is because student believe that 

learning in STEM subject can challenge their thinking skills and can attract their interest in STEM. Kong 

et al., (2020) said that students get a meaningful experience and have a positive perception in integrating 

STEM education based on certain topics thus students get a comprehensive understanding of the subjects 

involving STEM. Meanwhile, Fitzallen (2015) in his studies reveal that setup of lessons makes a substantive 

difference in what students learn on STEM subjects. Kelley & Knowles, (2016) said that it is how 

people learn, specifically in teaching and on a limited perspective of this educational model, 

learning science can be a relevant context and able to transfer scientific knowledge. Only item 7 shows 

moderate level on a mean score of (M=3.49, SD=0.96) This is because some of students are uncertain about 

the implementation of science activity has given no impact to time management. The highest score is on 

item 10 which has a mean of (M=4.02, SD=0.90). This show that students agree that activity in STEM 

learning is suitable to do in grouping. Wieselmann et al., (2020) said that, a small group learning also can 

be associated with positive outcomes related to STEM achievement and motivation. According to 

Büyükdede & Tanel, (2019), STEM encouraged group work which has led students to discover that they 

can produce something new. STEM also led students to do research, provided knowledge to be permanent. 

Based on the data obtained, the overall mean of perception of student on STEM is (M=3.85, SD=0.68) 

shows that student has positive perception towards STEM.  

 

3.3 Interest Between Gender Towards Science Subject 

 
Table 3: Frequency distribution and mean according to students' interest against the subject of science 

No Item/ Question  N Mean  Std Dev 

  Male Female Male Female Male Female 

14. I love to attend Science class. 

23 38 3.46 3.92 0.78 0.68 

15. I enjoy learning Science. 

16. Every day I must do Science exercise. 

17. Doing Science exercise make me satisfied. 

18.  I do not like to skip class. 

Independent T-test sample 

Interest Gender N Mean 

 

Std Dev 

Male 23 3.46 0.78 

Female 38 3.92 0.68 
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Interest 

F Sig T-test for Equality of means 

0.660 0.42 

t df Sig (2-tailed) 

-2.42 59 0.019 

-2.337 41.516 0.024 

 

Result in Table 3 indicated that male student’s interest towards science subject were at low level 

(M=3.46, SD=0.78) than female student who has a high interest in STEM (M= 3.92, SD=0.68). Previous 

research has found mixed evidence regarding the influence of the gender of college faculty on STEM 

outcomes in college. Nevertheless, when the focus of such analysis is limited to math and science college 

faculty, researchers obtain findings similar to our own: the gender composition of the math and science 

faculty is significantly associated with female students’ chances of participating in STEM. This relationship 

is even stronger for high-skilled young women (Bottia et al., 2015). An independent t-test sample found 

this pattern to be significant,  

t (41.52) = -2.34, p=0.019, p<0.05 (female) 

t (59.0) = -2.42, p=0.024, p<0.05 (male) 

 

Together this suggest both genders are significant to the interest in STEM subject which is in Science 

subject because p-value is less than 0.05 (p< .05). This is differed from past research (Ahmad & 

Lajium,2020), which show number of items of mean, standard deviation, t-test and effect size has no 

significant difference between interest in STEM careers according to male and female gender. According 

to Izzet Kurbanoglu & Arslan (2015), on the gender variable, there was no significant difference in students’ 

educational and career interest at p > .05. Students’ scores related to the career interest subdimensions of 

science and mathematics do not show a significant difference according to gender coefficient. However, 

their scores related to the technology career interest subdimension show a significant difference according 

to the gender variable (p < .05). 

4.  Conclusion 

This study indicated that students was generally positive towards STEM education, thus this study 

suggested that other factors may contributed to low enrolment in the public universities such as entry 

requirement into engineering and technology subjects. The findings also indicated that awareness, 

perception and interest of different gender in problem solving are likely to be interested in all four STEM 

subject areas. In conclusion, the results of this study provide an important information in STEM education 

especially in Malaysia. The STEM learning environment needs to be addressed and given a more thorough 

study as it is able to influence students ’interest in continuing studies in STEM. Whereas, other factors are 

capable influencing interest in STEM careers also needs to be studied more carefully in order to address 

many competitive students are able to build and develop careers over time a future that is capable of making 

a huge impact in the daily lives of the community with scientific knowledge and technological innovation. 

Next, Malaysia can become a developed country and continue to produce a scientific and competitive 

society in the field of STEM. 
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