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ABSTRACT 
STEM Education and Critical Thinking Skills are important 21st-century skills. STEM Education is 

necessary to promote secondary school students’ critical thinking skills. These skills are very 

important for teachers to respond to students. Pakistan is in the preliminary stages of integrating 

STEM Education in institutions like other developing countries in the world. Unfortunately, most 

of the secondary school students in Pakistan are unaware of STEM Education and teachers are not 

applying critical thinking skills in classrooms. The objectives of the study mainly deal with; to 

identify the importance of STEM Education in the teaching-learning process; to find out the factors 

affecting on critical thinking skills that can develop an interest in students in STEM Education and 

suggestions for how to improve critical thinking skills in students regarding STEM Education. This 

study was descriptive. The population of the study was secondary school students. Data was 

collected from 200 secondary school students through a questionnaire. The result of the research 

shows that critical thinking skills develop interests in students towards STEM Education.  

Keywords: STEM Education, Teachers, Students, Critical Thinking Skills, and Teaching Learning 

Process.    

 

INTRODUCTION

We are living in a rapidly globalizing world 

that is advancing technology, worldwide knowledge, 

inventions, innovations, and education. In this 

situation, people who can create changes are better 

able to accept leading positions to better coordinate 

with other societies on emerging improvements in 

the social order. Skills like these are crucial for a 

sustainable future and continuous learning. 

Therefore, similar skills must be taught in schools. 

It's fair to state that in the course of their education, 

students will encounter many challenges that they 

will later encounter in real life (Tortop, 2013). 

Developing students' capacity for critical 

thinking and problem-solving is a stated goal of 

instruction across all disciplines (Olszewski et al., 

2015). Interaction with the physical world is essential 

to learning, whereas the cognitive Olszewski and 

linguistic domains play a supporting role. This 

approach has the potential to foster intellectual 

growth. Knowing, doing, being, and thinking are all 

results of thought (Lai, 2011). 

Hatcher and Spencer (2005) claimed that 

critical thinking is an important and crucial skill 

because it is effective in employment, it may aid cope 

with psychological and transcendence concerns, and 

it can be utilized to analyze public, processes and 

institutes thus evading societal difficulties. 

Developing students' capacity for critical thinking is 

essential for achieving desired outcomes in the 

classroom (Memon, 2007). Teachers can help 

students develop their critical thinking abilities by 

posing questions that encourage in-depth thought and 

by encouraging students to express themselves 

clearly and persuasively (Hoodbhoy, 2009). 

The advancements in science and 

technology are growing rapidly day by day. The 

advancement of a country depends on the progress of 

its citizens. In this modern era, there is a trend of 
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STEM (Science, Technology, Engineering, and 

Mathematics) education. In the global world there is 

a huge reform in their education system they lag 

behind the general education and they follow the 

STEM (Science, Technology, Engineering, and 

Mathematics) education. The trend of STEM 

(Science, Technology, Engineering, and 

Mathematics) education in the global world is 

increasing rapidly.  

Science, Technology, Engineering, and 

Mathematics (STEM) education blends the four 

areas through coherence and functional teaching and 

mastering techniques. Now we come to know that 

these disciplines should not be instructed in 

separation, they just present in solitude in the true 

world or the framework. Science is the study of 

nature, involving the rule of nature connected with 

physics, chemistry, and biology and the therapies or 

execution of logic, principles, ideas, and assembly 

linked with these programs. Science is a source of 

information that has been enhanced according to the 

conditions required that generate new knowledge.  

Teaching and learning about critical thinking 

has been cited as an asset to a well-rounded 

education. Even in the current educational policy 

environment in Pakistan, the emphasis is on helping 

pupils learn to think critically. The National 

Education Policy (Government of Pakistan, 2009) 

and the National Curriculum for Physics, Chemistry, 

and Biology (2006), to name just two examples, both 

emphasize the need to teach students to think 

critically and offer a variety of strategies for doing so 

in secondary school. Teachers who have 

accumulated sufficient information and data in this 

area use these strategies and procedures in their 

lessons at an early stage. Improving the educational 

system is important, but so is giving students more 

control over their education and bettering their 

chances in the workforce and society (Sadavel et al., 

2017). 

Increasing success in STEM education is a 

monumental undertaking. There is a widespread lack 

of engineering expertise among educators (Al-

Salami et al., 2017; Cavlazoglu & Stuessy, 2017). It 

is a long, difficult process of personal growth for 

educators to accept and implement an educational 

revolution (Fore et al., 2015). Smart project 

management requires the ability to synthesize 

information from a variety of sources (Koh et al., 

2015). However, science teachers are expected to use 

technology to streamline the delivery of content 

rather than focusing on guiding students through the 

process of knowledge construction (Pringle et al., 

2015). 

 

Research Objectives 

 To identify the importance of STEM Education in the 

teaching-learning process. 

 To find out the factors affecting critical thinking that 

can develop interest in students toward STEM 

Education. 

 Suggestions on how to improve critical thinking 

approach in students regarding STEM Education. 

 

Review of Literature 

National Science Standards and National 

Technology Standards state that critical thinking is a 

foundational ability that is woven into both. 

Educators almost universally acknowledge that 

pupils struggle with critical thinking and that the skill 

cannot be effectively taught in isolation. Although 

critical thinking is the glue that binds factual 

knowledge to the authority to act upon that 

knowledge, it is rarely recognized as a necessary 

component of the core curriculum (Walsh & Paul, 

2014). One of the most crucial talents for a successful 

STEM profession is the ability to think critically 

(Baethe, 2013; Rehmat, 2015). So, children must 

enter formal education already having developed 

their critical thinking skills outside of class from 

elementary school until high school. Students' 

critical thinking skills can benefit from increased 

opportunities for hands-on learning, real-world 

problem solving, and meaningful interaction 

between students and teachers made possible via the 

incorporation of STEM disciplines into the 

classroom. 

STEM education can be helpful in the 

development of students' critical thinking skills is 

crucial and research. The goal of STEM education is 

to prepare students for success in a competitive job 

market by providing them with a solid foundation in 

STEM education (Afriana et al., 2016). The goal of 

STEM education is to encourage students to think 

critically and creatively by blurring traditional 

academic lines in the study of STEM. Students in a 

STEM program are challenged to apply their 

analytical reasoning to the resolution of authentic 

and real-world issues. Students who take part in 

STEM programs show considerable improvement in 

these areas, as well as in their capacity for 
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independent thought and increased productivity on 

the job. 

Critical thinking needs a widely accepted 

definition (Shernoff et al., 2017). However, no one 

seems to agree on how to define critical thinking 

(Bahrum et al., 2017). It is Lyutykh's (2009) 

contention that critical thinking represents the correct 

way of thinking. Bowell and Kemp (2005), critical-

based teaching (CBT) is when an individual actively 

participates in taking on responsibility for the 

activities they encounter in daily life. It has been 

argued that cognitive abilities including the ability to 

assess arguments rationally are crucial in 

determining critical thinking (Mason, 2008). Pages 

(2007) stated that critical thinking with sophisticated 

mental processing analysis, synthesis, and 

evaluation. 

Studying the global verification of critical 

thinking capabilities, Helpern (2001) finds 

encouraging results and non-specialists who 

demonstrate good critical thinking abilities. 

According to Lipman (1988) stated that critical 

thinking skills are required for effective norm-based 

moral decision-making. However, the value of 

critical thinking transcends national boundaries. Van 

Gelder (2005) argues that critical thinking is 

essentially universal; nonetheless, it might be 

difficult to transfer information and abilities from 

one setting to another. Numerous people argue that 

critical thinking includes both generalizable and 

field-specific components. Ennis (1989), the 

geometric consequence is more typically suited to 

the arts but is rigidly observed in the social sciences. 

According to Silva (2008), there is no 

predetermined age at which a youngster is capable of 

understanding more complex forms of reasoning. 

Professional scientists rarely make illogical 

arguments Willingham's (2007) research shows that 

even young children exhibit critical thinking. 

Instilling in them the ability to recognize the 

difference between meaning and experimental 

statements, to use reasoning approaches like asking 

for examples when something is uncertain, to notice 

the difference between meaning and context, to value 

motivation and reality, to respect others through 

dialogue, to be open-minded, and to be ready to see 

things from another's perspective. Bailin et al. (1999) 

argue that critical thinking tenets, such as the ability 

to recognize alternatives, may be taught to 

elementary school students. 

The National Science Teachers Association 

(NSTA) is a group of educators working to improve 

STEM (science, technology, engineering, and 

mathematics) education by bringing together 

specialists from different fields. To make learning 

more real and relevant a STEM curriculum equips 

students with the resources and chances they need to 

draw connections between their coursework and the 

wider world. Known as experiential learning, this 

method emphasizes acquiring the skills necessary for 

success in further education and the job through the 

solving of real-world issues and challenges, and it is 

widely used in the STEM fields. The positive effects 

of parental and instructional enthusiasm in science 

on children's learning and development in the subject 

have been well documented (Tai, et al., 2006). 

According to the information of statistics 

right now there are more than a million STEM jobs 

seats in the industry, while on the other hand at the 

same time, only 16 percent of college students 

declared in STEM fields. Many new fields and 

professions are rising every day and the need for 

STEM jobs expanded three times more between 

2000 and 2010, and growing day by day. So, it is very 

clear that STEM needs more members, and also 

STEM is the way to be successful in the future. One 

thing that must kept in mind is that STEM needs 

more IT professionals rather than just Computer 

Science. People who mastered science and 

mathematics have more chances of employment in 

this world of race. So, that is the reason we need to 

focus on all STEM fields altogether and should not 

undervalue any one of these fields. All the four 

domains of STEM are equally important. 

To improve learning results in the 

classroom, schools and the education setup need to 

promote STEM schedules across productive courses, 

teaching pedagogies, and evaluation methods. There 

is a broad spectrum of curricular means accessible 

attempts underneath the national road map will be 

made to keep on the STEM subject's information and 

experience to solve the problems and critical 

thinking. From early years through high school 

teachers will assist the students, Teachers better 

understand and guide students’ individual needs and 

demands according to the awaited expertise and 

progress in students’ knowledge. There are 

numerous paths to link up with combined projects-

based teaching of STEM that goals to enhance or 

refine students’ motivation, involvement, and 

achievements. More suggestion is required for 
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schools and teachers to regulate which perspective 

does better for various designs and escorts. 

Students' ability to understand and apply 

scientific and mathematical concepts is enhanced 

through trans-disciplinary model learning, as 

underlined by Frykholm and Glasson (2005). Trans-

disciplinary model learning allows for the gradual 

enhancement of abilities and knowledge based on the 

difficulty of actual tasks or challenges (Becker & 

Park, 2011). Students can benefit from studying the 

interconnectedness of STEM disciplines and the 

meaning of individual concepts through the 

incorporation of many settings and content areas into 

a single learning experience (Moore & Smith, 2014). 

These connections among STEM disciplines suggest 

a novel approach to educating and empowering 

tomorrow's scientists (Roberts, 2013). 

To show the outcomes of people's 

productivity, they must receive a technologically 

focused education in domains where they will be 

called upon to produce and invent (Kaplan et al., 

2015). STEM is a term used to describe the study of 

different STEM disciplines. In the USA, STEM 

education is widely used to refer to a curriculum 

heavy in the fields of science, technology, 

engineering, and mathematics. Public and private 

institutions all around the country provide STEM-

related courses (Sahin et al., 2014). The acronym 

STEM is an abbreviation for science, technology, 

engineering, and mathematics. Adaptability, 

communication, social skills, problem-solving, 

creativity, self-control, and scientific thinking are 

just a few of the many twenty-first-century abilities 

that may be honed through study in any of the STEM 

fields (NRC 2012). 

Educators agree that a nation's ability to 

progress, especially economically, hinges on the 

quality of its primary and secondary school 

programs. Developing nations like Pakistan 

recognize the importance of bolstering their 

populations' scientific literacy through increased 

funding for K-12 STEM education. To raise the 

quality of life for all people, to increase innovation 

and productivity, and to stimulate the economic 

growth that is so vital to our modern civilization, 

science literacy is essential (Watkins, 2000; 

UNESCO, 2014). The need to educate students in 

STEM fields for societal and economic change has 

been recognized, but there are still obstacles to 

implementing long-term strategies for doing so. The 

relationship between education and how it may be 

made effective in bringing about necessary social and 

economic change is intricate. 

The political situation has never permitted us 

to give attention to the fundamental educational 

needs, from the birth of Pakistan in 1947. This is 

considered conspicuous through the Education for 

All (EFA) goals and the post-2015 agenda for 

education in Pakistan (Education for All National 

Review Report: Pakistan, 2015). Pakistan is working 

continuously to give an equal approach to education 

at the school level (Aziz et al., 2014). Memon et al. 

(2010) stated that the standard of education in 

elementary or high schools is decreasing rapidly on 

the other hand demand for science education is 

increasing day by day. Memon et al. (2010) referred 

the factors such as low budget for education, simple 

or arts qualification of elementary teachers, the 

quality of teacher certification is not good, irrelevant 

content of education, and insufficient research on 

education. 

Teacher training interacts with them to 

enhance their technology tips with the help of ICT or 

to improve their teaching capability in STEM 

subjects (Hooker, 2017). The inspection of workers 

in Pakistan and India shows that 56% of workers 

preferred non-perceptual thinking skills. This 

research exposed local or domestic distinctions. Such 

as big cities like Lahore and Delhi have more literate 

publics in contrast to other cities, and most of its 

citizens have powerful comprehension skills. As, 

compared to other cities with few literate 

communities, such as Bhopal and Multan need 

fundamental expertise as well as perceptual 

expertise, for example, honor, and powerful work 

morale (Burnett & Jayaram,2012). Even so, the need 

for skills in 11 dominant zones in Lahore expressed 

the major demand for proficiency in STEM-related 

subjects. Likely et al. (2018) stated that STEM 

Education can provide good work in such manners. 

 

Research Methodology 

Research is a planned pattern of work. This 

chapter explains how the researcher explains how 

this research was conducted and deals with research 

design, research methodology, and the approach 

adopted by the researcher. The main aim of this study 

was to learn about Analyzing STEM student interests 

in developing critical thinking skills. Researchers 

develop procedural perspectives upon which the 

dissertation is based (Oso & Onen, 2009). According 

to the study's goals, considerable thought had to be 
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given to the issue at hand. As a result, a descriptive 

research strategy was used for this investigation. 

Descriptive research is a valid method for 

investigating any given condition, as proposed by 

Cohen, Manion, and Morrison (2013). 

The population of the study was all the 

teachers of secondary schools in Southern Punjab. 

The target populations of the study were taken from 

the Districts of Bahawalpur, Multan, and Dera Ghazi 

Khan. The sampling of the study was taken from the 

target population. Two hundred (200) students of 

secondary school were the population of the study. 

The researcher visited personally and gave 

instructions to the students about filling out the 

questionnaire. The SPSS tool was used to measure 

the frequency and percentage of analyzed data. 

 

 

 

 

 

 

Table 3.1: Sample Size for Students 

Sr. No Name of Divisions No. of secondary 

school students 

1 Bahawalpur 70 

2 Multan 70 

3 Dera Ghazi Khan 60 

Total 3 Division  200 

 

The total population of three divisions of 

southern Punjab, secondary school students enrolled 

in SIS (School Information System) was 110847. Out 

of 110847, there were 62607 male students and 

48240 female students in Public schools. The 

population of the study was public and private (male 

and female) students studying in 9th and 10th classes 

in three divisions of southern Punjab (Bahawalpur, 

Multan, and Dera Ghazi Khan).  All public and 

private (male and female) teachers who were 

teaching 9th and 10th classes were also a population 

of the study. Before the collection of data, consent 

was taken from the respondents. 

Questionnaire Data Analysis 

 Analyzing STEM student interests in developing critical thinking skills was presented in the following

 Table 2. 

Table 4.1.1 Analyzing STEM student interests in developing critical thinking skills 

Item 

No. 
Statement Opt. SA A UD DA SDA M SD 

1 I am eager to learn new things F 198 145 21 13 7 
4.34 .870 

 % 51.6 37.8 5.5 3.4 1.8 

2 I always seek information that supports my 

viewpoints 

F 144 183 19 27 11 
4.10 .978 

 % 37.5 47.7 4.9 7.0 2.9 

3 I can solve problems. F 113 188 33 43 7 
4.24 .967 

 % 29.4 49.0 8.6 11.2 1.8 

4 I focus on questioning to understand 

things. 

F 170 159 20 26 9 4.19 .960 

 % 44.3 41.4 5.2 6.8 2.4   

5 I can understand the ideas of my class 

fellows. 

F 134 157 40 44 9 4.05 2.302 

 % 34.9 40.9 10.4 11.5 2.3   

6 I check its usability before decision making F 132 176 37 29 10 4.02 .989 

 % 34.4 45.8 9.6 7.6 2.6   

7 Problem-solving approach enhances critical 

thinking. 

F 88 178 52 47 19 3.70 1.101 

 % 22.9 46.4 13.5 12.2 4.9   

8 I always find new ideas to solve difficult 

problems. 

F 148 167 31 25 13 4.07 1.014 

 % 38.5 43.5 8.1 6.5 3.4   

9 Critical thinking improves problem-solving 

skills by practicing it. 

F 98 188 43 37 18 3.81 1.068 

 % 25.5 49.0 11.2 9.6 4.7   

10 STEM Education is project-based learning. F 89 195 51 36 13 3.81 1.005 
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 % 23.2 50.8 13.3 9.4 3.4   

11 STEM Concepts help me in explaining my 

thoughts. 

F 104 164 63 43 10 3.91 2.299 

 % 27.1 42.7 16.4 11.2 2.6   

12 STEM Approach involves the active 

participation of students. 

F 81 187 76 27 13 3.77 .972 

 % 21.1 48.7 19.8 7.0 3.4   

13 STEM Educating helps to complete a task 

innovatively. 

F 131 176 43 20 14 4.02 .996 

 % 34.1 45.8 11.2 5.2 3.6   

14 STEM Education is against rote learning. F 120 129 50 63 22 3.69 1.226 

 % 31.3 33.6 13.0 16.4 5.8   

15 STEM Education practices give better 

solutions. 

F 168 167 28 16 5 4.24 .859 

 % 43.8 43.5 7.3 4.2 1.3   

16 STEM Education is based on real-life 

approaches. 

F 88 186 60 35 15 3.88 2.294 

 % 22.8 48.4 15.6 9.1 3.9   

17 STEM Education has positive impacts on 

students’ learning. 

F 120 186 45 26 7 4.01 .931 

 % 31.3 48.4 11.7 6.8 1.8   

18 STEM Performance is related to students’ 

competency. 

F 132 175 44 19 14 4.02 .993 

 % 34.4 45.6 11.5 4.9 3.6   

19 STEM Education focuses on students’ 

critical thinking skills. 

F 70 192 64 39 19 3.66 1.044 

 % 18.2 50.0 16.7 10.2 4.9   

20 Students’ Critical thinking approach helps 

them learn STEM concepts. 

F 94 180 61 38 11 3.80 1.010 

 % 24.5 46.9 15.9 9.9 2.9   

21 The current STEM Education program in 

Pakistan is meeting the needs of learners. 

F 80 180 55 49 20 3.65 1.102 

 % 20.8 46.9 14.3 12.8 5.2   

22 STEM Education boosts an independent 

approach among students. 

F 89 190 50 38 17 3.82 1.437 

 % 23.2 49.5 13.0 9.9 4.4   

23 STEM Education promotes the cognitive 

skills and abilities of learners. 

F 126 187 35 22 14 4.01 .989 

 % 32.8 48.7 9.1 5.7 3.6   

24 STEM Education helps to develop the 

problem-solving approach. 

F 91 182 61 34 16 3.78 1.038 

 % 23.7 47.4 15.9 8.9 4.2   

25 STEM Education influences the 

development of society. 

F 104 180 53 37 10 3.87 .997 

 % 27.1 46.9 13.8 9.6 2.6   

26 STEM Education prepares learners for a 

better future. 

F 138 173 41 24 8 4.07 .950 

 % 35.9 45.1 10.7 6.3 2.1   

27 Awareness of STEM Practice promotes 

students ' interest in exciting careers. 

F 101 195 52 26 10 3.91 .948 

 % 26.3 50.8 13.5 6.8 2.6   

28 STEM Education is based on modern 

technology-supported learning. 

F 126 169 57 21 11 3.98 .977 

 % 32.8 44.0 14.8 5.5 2.9   
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Results and Discussion 

 Majority of students (89.4%) agreed with the 

statement that they were eager to learn new things. 

Majority of students (85.2%) agreed with the 

statement that they were always seeking information 

that supports their viewpoints. Majority of students 

(85.7%) agreed with the statement that they enjoyed 

trying to understand how things work. Majority of 

students (78.4%) agreed that they have abilities to 

solve problems. Majority of students (85.7%) agreed 

with the statement that they were focusing on 

questioning to understand things. Majority of 

students (75.8%) agreed with the statement that they 

can understand the ideas of their class fellows. 

Majority of students (80.2%) agreed with the 

statement that they check its usability before 

decision-making.  

 Majority of students (69.3%) agreed with the 

statement that problem problem-solving approach 

enhances their critical thinking. Majority of students 

(82.0%) agreed with the statement that they always 

find new ideas to solve difficult problems. Majority 

of students (74.5%) agreed with the statement that 

critical thinking improves problem-solving skills by 

practicing it. 

 Majority of students (74.0%) agreed with the 

statement that STEM Education is project-based 

learning. Majority of students (69.8%) agreed with 

the statement that STEM Concepts help me in 

explaining my thoughts. Majority of students 

(69.8%) agreed with the statement that the STEM 

Approach involves the active participation of 

students.  Majority of students (79.9%) agreed with 

the statement that STEM Education helps to 

complete a task innovatively. Majority of students 

(64.9%) agreed with the statement that STEM 

Education is against rote learning. Majority of 

students (87.3%) agreed with the statement that 

STEM Education practices give better solutions. 

 Majority of students (71.2%) agreed with the 

statement that STEM Education is based on real-life 

approaches. Majority of students (79.7%) agreed 

with the statement that STEM Education has positive 

impacts on students’ learning. Majority of students 

(80.0%) agreed with the statement that STEM 

Performance is related to students’ competency. 

Majority of students (68.2%) agreed with the 

statement that STEM Education focuses on students 

critical thinking skills. Majority of students (71.4%) 

agreed with the statement that Students' critical 

thinking approach helps them learn STEM concepts. 

Majority of students (67.7%) agreed with the 

statement that the current STEM Education program 

in Pakistan is meeting the needs of learners. Majority 

of students (72.7%) agreed with the statement that 

STEM Education boosts an independent approach 

among students. Majority of students (81.5%) agreed 

with the statement that STEM Education promotes 

the cognitive skills and abilities among learners. 

 Majority of students (71.1%) agreed with the 

statement that STEM Education helps to develop 

problem problem-solving approach. Majority of 

students (74.0%) agreed with the statement that 

STEM Education influences the development of 

society. Majority of students (81.0%) agreed with the 

statement that STEM Education prepares learners for 

a better future. Majority of students (77.1%) agreed 

with the statement that awareness of STEM Practices 

promotes students' interest in exciting careers. 

Majority of students (76.8%) agreed with the 

statement that STEM Education is based on modern 

technology-supported learning. 
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