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ABSTRACT 

Integrated STEM education approach combines the subject matter of two or more STEM subjects 

into a joint learning experience. This approach recognises that each STEM subject has overlapping, 

shared skills to offer. This work seeks to assess the impact of implementation of an integrated STEM 

education on pupils learning in the North West Region of Cameroon. The specific objective of the 

study was to find out the effect of content, teaching methods, teaching materials and evaluation 

strategies of integrated STEM education curriculum on pupils learning. The research methodology 

was a survey research design. The data was obtained from a 4-point Likert scale questionnaire and 

analysed using the statistical package for social sciences (SPSS) and hypothesis was tested with the 

T-test. The results show that there is a strong positive relationship between integrated STEM 

education curriculum and pupils‟ learning. It was recommended that primary school teachers 

should endeavour to master integrated STEM education curriculum and implement it in their 

classroom. 

KEYWORDS: Integrated STEM Education Curriculum. Content, Teaching Methods, Teaching 

Materials and Evaluation Strategies. 

 

Introduction 

STEM stands for Science, Technology, Engineering and Mathematics. Each subject is part of the 

greater whole of the lesson plan as the concepts work together. Integrated STEM education is an 

effort to combine science, technology, engineering, and mathematics into one class that is based on 

connections between the subjects and real world problems. It involves intentionally integrating the 

concepts and practices of science and/or mathematics education with the concepts and practices of 

technology and/or engineering education. Making crosscutting STEM connections is complex, and 

according to Kelley & Knowles (2016), requires that teachers teach STEM content in deliberate ways 

so that learners understand how STEM knowledge is applied to real-world problems.  

Integrated STEM is an interdisciplinary approach to instruction that enables knowledge use in real 

life. In this approach to integration, teachers organize the curriculum around common learnings 

across disciplines which is about the important thing since it gives children the opportunity to 

improve the learning process (Debora, 2015). This approach recognizes that each STEM subject has 

overlapping, shared skills to offer. Making crosscutting STEM connections according to Kelley & 

Knowles (2016) is complex and requires that teachers teach STEM content in deliberate ways in 

order that learners understand how STEM knowledge is applied to real-world problems. Sanders, 

(2009) is of the view that, integrated STEM education is the key to making learning more connected 

and relevant for learners. It nurtures the interest that already exists which is important for learners at 

both early or basic and middle or secondary levels of the schooling process. It helps in the 

development of more effective, scientifically based, and technologically sound methods and 

solutions. According to Furner & Kumar (2007), integrated STEM education provides relevant 

opportunities that stimulating experiences for learners. It provides an integrated effort that removes 

the traditional barriers between the subjects. Jacobson- Lundeberg, (2016) is of the opinion that 
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pupils need to be equipped with content knowledge as well as soft skills. These “soft skills” can be 

acquired by learner when they are exposed to integrated STEM education (Jacobson- Lundeberg, 

2016). Soft skills are also known as 21st century learning skills that have been defined as 

adaptability, complex communication/social skills, non-routine problem-solving skills, self-

management self-development, and systems thinking (Hilton, 2010).  

Statement of the Problem 

Integrated STEM education puts together the common learnings embedded in its disciplines to 

emphasize interdisciplinary skills and concepts. Children need to be exposed to STEM education at 

an early level, since it prepares and makes them to understand STEM concepts better in their latter 

academic career. The understanding and a liking for a particular subject matter that learners have at 

an early age, helps to develop their brains. (Kennedy and Odell,2014); (Kelley & Knowles, 2016). It 

is important to introduce children early to STEM process when their brains are young and able to 

take in new information. Hence, the earlier educators put integrated STEM lessons into their 

curriculum, the easier it is for pupils to develop an interest for future STEM related jobs. Hardy, 

Jonen, & Moller, (2006) are of the view that STEM subjects maybe difficult for learners at the lower 

level to understand because the content may be abstract, coupled with teaching methods and 

activities that are not commensurate to the age group concerned. Teaching pupils STEM subjects 

increases the tendency that they will continue to be interested in the subjects and build a career in a 

STEM area (DeJarnette, 2012). Pupils may not be able to fully grasp abstract concepts however, 

when they are allowed to experiment using concrete materials and interesting activities, the concepts 

become familiar and interesting to them Hardy, Jonen, & Moller, (2006). Integrated STEM education 

is one way of teaching related concept in primary school science subjects, such that related topics are 

taught in an integrated manner which enables the pupils to have a better understanding of the 

knowledge, skills and attitude embedded in the lesson. This study therefore intends to find out the 

impact of integrated STEM curriculum on pupils learning.  

Review of Literature 

Integrated STEM education fosters creativity and divergent thinking. It motivates and inspires 

children to generate new technologies and ideas. With a focus on practice and innovation, students 

are able to learn from inquiry-based assignments. Integrated STEM education gives an understanding 

of concepts and encourages knowledge application. Students are free to exercise what they learn and 

embrace mistakes which equips them to respond to real-world problems. According to Ramnarain 

(2014), integrated STEM curriculum is linked to inquiry-based learning and teachers need a strong 

level of knowledge of both the subject and pedagogy of inquiry-learning to successfully teach their 

pupils during the elementary years as they are driven by curiosity, a belief in their abilities, a thirst 

for knowledge, and a passion to grow. 

Constructivism Learning Theory  

Constructivism and cognitive learning theories form the basis of pupils learning of STEM has roots 

in, and research by Holmlund et al. (2018) use the idea of construction of knowledge as their basis. 

Jean Piaget, Lev Vygotsky, and John Dewey are major proponents of constructivism camp. STEM 

education research clearly points to effective pedagogical approaches that are part of constructivist 

pedagogy (Brau, 2018; Kelly & Knowles,2016; Ramirez-Montoya,2017; Rosicka,2016; Holmlund et 

al and Hamdi, 2018). They are of the view that teachers who put constructivism as a learning theory 

into practice solve real-world problem, by helping learners through their own acquired knowledge 

and personal experience. Bell (2016) discovered, that teachers will be able to provide integrated 

STEM education when learners are better able to construct knowledge by their self and for 

themselves.  

Piaget’s cognitive theory explores how children create knowledge through the interaction between 
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their experiences and ideas (Mayer 2008; Schunk, 2012; Ibrahim, 2017). He identified the processes 

of accommodation and assimilation which focuses on how learning occurs. Dewey’s work proclaims 

that learners who engage in real world activities will be able to demonstrate higher levels of 

knowledge through creativity and collaboration (Behling & Hart, 2008). Vygotsky focused on the 

social aspects of acquiring knowledge. He suggests that one learns best through interacting with 

peers. Social constructivism has a great impact on instruction and curriculum design because of its 

relevance in curriculum integration approaches (Schunk, 2012; Ibrahim, 2017). This will include 

employing problem solving methods which leads to high student active learning, and learner centred 

teaching in appropriate environments. Kelly & Knowles (2016) supports situated cognition theory as 

an important aspect of student learning. Learning environments whether physical or social, promote 

the development of knowledge, skills and attitude in learners. Chongwain (2020) is of the view that 

school authorities should initiate programmes that will encourage and motivate learners as they study 

together in groups by introducing hands on and outdoor activities. Strawhacker & Bers (2019), 

focused their research on Piaget’s constructivism where learners are expected to use both their 

senses, and real objects, to construct knowledge. 

STEM Education Curriculum 

Teaching STEM subjects in the most effective way can require non-traditional approaches to 

learning. STEM education curriculum involves strengthening discipline-based content learning, 

enhancing discipline-based integration, and preparing for the innovation-driven integration (Zhi 

Hong Wan, Yushan Jiang & Ying Zhan, 2020). Integrated STEM de-emphasizes the teacher learning 

content just to teach, and more about providing an environment that encourages creativity. Ramírez-

Montoya (2017), says that integrative instruction allows learners to explore greater depths of the 

STEM subjects by utilizing the skills learned. This enables them to master the facts, principles and 

theories. Integrative STEM education is meant to engage all students in learning by promoting, 

investigative hands-on activities and transfer of learning to several subjects and contexts since the 

learners are able to explore and have their own experience. (Pedaste et al., 2015). Children's STEM 

learning opportunities can be enhanced and developed by engaging them in critical thinking skills, 

using learner-centred methods and teacher-learner interactive method which are very useful in 

teaching children. According to Endeley & Zama (2021), these methods enhances the needs and 

interest of learners. These teaching methods include the play way method which according to 

Jamison (2021), consists of pleasure and satisfaction, small group instruction, student-centred / 

constructivist approach, project-based learning, Montessori, inquiry-based learning, flipped 

classroom, and cooperative learning. The integrative STEM approach to education motivates and 

inspires learners to generate new ideas by participating in class discussions, answering questions, and 

sharing ideas. It focusses on practice, learning from inquiry-based assignments, teaches critical 

thinking skills, builds creativity, and instils a passion for divergent thinking which leads to 

innovation.  

Children love to experiment, they love to pour and mix liquids, put things together, build, scatter, 

collect, and play while learning. They most often carry out STEM activities both at school and at 

home without knowing it. Teachers only need to look for additional opportunities to build STEM 

activities into their daily school work routine in an organized way. Satchakett & Thana (2019), are of 

the view that STEM activities are great because they can be adjusted to suit different age ranges, 

abilities, group sizes and interests. When children are deeply vested in a topic, they are more engaged 

and willing to experiment. STEM learning activities brings benefits to all learners, at all levels of 

ability, creating truly inclusive and effective learning opportunities Margot, & Kettler, (2019). Their 

adaptability is part of what makes them so great to use in teaching and learning environments. There 

are also many possibilities with STEM activities, and their practical nature makes the pupils to feel 

like they are playing games. Hence they are more engaged in the learning environment and therefore, 

will not get bored easily. 
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Assessment of learners in STEM lessons, is challenging since traditional methods such as 

examinations and short tests do not generally apply in practical approach to learning (Daud, et al. 

2012). There are many types of assessment strategies that are used within STEM inquiry classrooms, 

and the focus is on observing, developing, and improving inquiry competencies. Grangeat, et al. 

(2021). Formative assessment checks learners progress, it provides ongoing feedback which is 

designed to improve teaching and learning, helps learners to identify their strengths and weaknesses, 

thereby improving the learning process. It also helps teachers to recognise common areas where they 

have difficulties which can easily be corrected (Yakob, et al. 2021). Hence, formative assessment is 

very useful for STEM learning because it’s closer to how real-world scenarios play out, it encourages 

active engagement in lessons. Summative assessments, such as examinations, discourage learners 

who are slow. This can be the case particularly in science subjects where written tests can be very 

difficult. Practical examinations in laboratory/workshop, school agricultural gardens, geographical 

gardens, as well as portfolios should be encouraged. Yakob, et al. (2021), is of the view that 

integrative STEM-based science performance assessment result in the improvement of learning. 

Integrative STEM education needs to focus more on practical, creative and problem-solving content, 

teaching methods, learning activities and assessment process. 

Research Questions 

 What is the effect of the content of integrated STEM education on pupils learning? 

 What is the effect of teaching methods of integrated STEM education on pupils learning? 

 What is the effect of teaching materials of integrated STEM education on pupils learning? 

 What is the effect of evaluation strategies of integrated STEM education on pupils learning?  

Research Hypotheses 

Ha1: The content of integrated STEM education has significant effect on pupils learning. 

Ha2: Teaching methods of integrated STEM education has significant effect on pupils learning. 

Ha3: Teaching materials of integrated STEM education has significant effect on pupils learning. 

Ha4: Evaluation strategies of integrated STEM education has significant effect on pupils learning. 

Methodology 

The research methodology is a survey research design. The study was carried out using a sample of 

40 pupils. The data was collected using a 4-point Likert scale questionnaire and analysed using the 

statistical package for social sciences (SPSS). The data was collected from class five pupils of four 

primary institutions in Bambili. The results and findings obtained from this research was guided by 

the four hypotheses. The data was subjected to t- test for comparisons of two means. When the level 

of significance was less than 0.05, the null hypothesis was rejected in favour of the research 

hypothesis.  

Hypothesis Testing:  

Hypothesis 1: The content of integrated STEM education has an effect on pupils learning. 

Table 1: Effect of Integrated STEM Education Content on Pupil Learning 

One-Sample T-Test 

 

Test Value = 2.55 

t df 

Sig.  

(2-tailed) 

Mean 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

We are taught Health Education as a subject -61.000 39 .000 -1.52500 -1.5756 -1.4744 

We are taught Environmental Science -13.372 39 .000 -1.40000 -1.6118 -1.1882 
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My teacher teaches Home Economics as a 

subject 
-34.972 39 .000 -1.47500 -1.5603 -1.3897 

Mathematics is an important subject -18.484 39 .000 -1.45000 -1.6087 -1.2913 

The teacher sometimes mixes Home 

Economics with Environmental Science 
5.792 39 .000 .85000 .5532 1.1468 

The Health Education lessons are sometimes 

mixed with E. Science lessons 
7.054 37 .000 .95000 .6771 1.2229 

 

From table 1 above, it can be seen that all values of the sig. (2-tailed) are smaller than the p value 

(0.05) hence the null hypothesis is rejected. This implies that the content of integrated STEM 

education has an effect on pupils learning ability. 

Hypothesis 2: Teaching methods of integrated STEM education has an effect on pupils learning 

From the table 2 below, it can be seen that “teachers ask students to solve mathematics on the board” 

has a higher p value than the standard p value which means, the teaching method of mathematics has 

no effect on the integrated STEM learning ability of the pupils. Table 2 shows that the rest of the 

variables have a positive effect on the learning ability of the pupils. The other factors such as visual 

displays, explaining, asking pupils’ questions and letting pupils ask question all seem to reject the 

null hypothesis from their p values which are all lower than 0.05. Finally looking at how well the 

teacher draws diagrams, it can be seen that it has no effect on the learning ability of the pupils. From 

table 2 below, the teaching methods of integrated STEM education has an effect on pupils learning.  

Table 2: Effect of Integrated STEM Education Teaching Method on Pupil Learning 

One-Sample T-Test 

 Test Value = 2.55 

t df Sig.  

(2-tailed) 

Mean 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

My teacher explains Mathematics very well -15.142 39 .000 -1.35000 -1.5303 -1.1697 

The teacher asks us to solve Mathematics on 

the blackboard 

-2.527 39 .016 -.40000 -.7202 -.0798 

My teacher explains a lot when teaching -26.660 39 .000 -1.47500 -1.5869 -1.3631 

My teacher always asks us if we have 

questions 

-61.000 39 .000 -1.52500 -1.5756 -1.4744 

My teacher asks a lot of questions in class 

when teaching 

-7.585 39 .000 -.97500 -1.2350 -.7150 

The teacher draws very beautiful diagrams 

when teaching 

-9.905 39 .000 -1.00000 -1.2042 -.7958 

 

Table 3 below shows the effects of the teachings materials of integrated STEM education has on the 

learning ability of pupils. The p values of the variables materials used by teachers for teaching, 

diagrammatic representations, charts, food items and practical work is below 0.05 which means the 

null hypothesis of the testing has been rejected. Therefore, the teaching materials of integrated 

STEM education has an effect on pupils learning. The other variables like teacher using physical 

objects and charts of the various body parts have a p value above the standard p value of 0.05 which 

means that these variables don’t affect the pupils learning ability.  
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Hypothesis 3: Teaching materials of integrated STEM education has an effect on pupils 

learning. 

Table 3: Effect of Integrated STEM Education Teaching Methods on Pupil Learning 

One-Sample T - Test 

 

Test Value = 2.55 

t df 

Sig.  

(2-tailed) 

Mean 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

The teacher uses different materials when 

teaching 
-6.161 39 .000 -.82500 -1.0959 -.5541 

The teacher draws very beautiful diagrams when 

teaching 
-9.905 39 .000 -1.00000 -1.2042 -.7958 

My teacher uses real things in teaching ES and 

Mathematics 
-.992 38 .328 -.16538 -.5030 .1723 

The teacher uses pictures of the parts of the body 

to teach us 
-1.797 39 .080 -.30000 -.6378 .0378 

Charts showing different types of food are used 

for teaching in my class 
3.797 38 .001 .57821 .2700 .8864 

My teacher sometimes brings food stuff to 

explain the lesson 
6.068 38 .000 .88590 .5903 1.1815 

We are sometimes asked to make dust bins and 

other things as assignments for ES 
3.547 39 .001 .65000 .2793 1.0207 

 

Hypothesis 4 examines the evaluation strategies used by teachers and how it affects the learning 

ability of the pupils. From the variables, assignments, pop quizzes and examination we can see that 

all their p values are below 0.05 which means we reject the null hypothesis for these variables. The 

variables with a p value greater than 0.05 are pop quizzes, practical works. Overall the hypothesis 

tested concludes that evaluation strategies of integrated STEM education have an effect on pupils 

learning.  

The graph that appear above further illustrated the hypothesis of the study. This graph (figure 4) 

shows that the observed cumulative probability of the outcome or expected results are similar to the 

expected probability which means all the hypotheses of the study were verified as correct. 

Hypothesis 4: Evaluation strategies of integrated STEM education has an effect on pupils 

learning 

Table 4: Effect of Integrated STEM Education Evaluation Strategies on Pupil Learning 

One-Sample Test 

 

Test Value = 2.55 

t df 

Sig.  

(2-tailed) 

Mean 

Difference 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

My teacher always gives Mathematics 

assignments 
-11.222 39 .000 -.97500 -1.1507 -.7993 

I do my Mathematics homework easily -6.667 38 .000 -.72949 -.9510 -.5080 

I never know when the teacher will give a test .553 39 .584 .10000 -.2661 .4661 

My teacher gives practical work in Home 

Economics as assignment 
-.264 39 .793 -.05000 -.4332 .3332 

The teacher always tells us when we will 

write examination 
-13.042 39 .000 -1.30000 -1.5016 -1.0984 

My teacher ask us to do practical work in 

Environmental Science, Health Education and 

Home Economics for examinations 

-.246 38 .807 -.03718 -.3426 .2683 
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Summary of Findings  

 The content of integrated STEM education has an effect on pupils learning ability. 

 The teaching methods of integrated STEM education has an effect on pupils learning. 

 The teaching materials of integrated STEM education has an effect on pupils learning. 

 Evaluation strategies of integrated STEM education have an effect on pupils learning. 

Discussions  

From table 1, the content of integrated STEM education has an effect on pupils learning ability. 

Jacobson- Lundeberg, (2016) and Furner & Kumar (2007), are of the view that pupils need to be 

equipped with content that are less fragmented which is what integrated STEM education provides 

for learners. 

Mathematics teaching method of has no effect on the integrated STEM learning ability of the pupils 

in science. Table 2 shows that factors such as explaining, asking pupils’ questions and letting pupils 

ask question has a positive effect on the learning ability of pupils. This is confirmed by Jamison 

(2021), who says that teaching methods such as play way method which consists of pleasure and 

satisfaction inspires learners to generate new ideas. Small group instruction, project-based learning, 

Montessori method are teaching methods that suit the ages of the learners (Endeley & Zama 2021). 

From hypothesis three, teaching materials used by teachers for teaching, such as diagrammatic 

representations, charts, food items and practical work has an effect on pupils learning. Hardy, Jonen, 

& Moller, (2006) supports this finding. He is of the view that pupils may not be able to fully grasp 

abstract concepts but when they are allowed to experiment using concrete materials and interesting 

activities, the concepts become familiar and interesting to them. Therefore, the use of teaching 

materials will promote integrated STEM education. 

From table 4, evaluation strategies of integrated STEM education have an effect on pupils learning. 

Yakob, et al. (2021), is of the view that integrative STEM-based science performance assessment 

result in the improvement of learning. This include practical examinations in laboratory/workshop, 

school agricultural gardens, geographical gardens, as well as portfolios assessment.  

Conclusion 

This study investigated the impact of integrated STEM curriculum on pupils learning. It was aimed 

at equipping teachers who have low self-efficacy in science instruction with the knowledge required 

so that may have positive experiences of other teachers who have used the integrated STEM 

curriculum in teaching their pupils. This will increase the primary school teachers’ willingness to try 

to use the STEM curriculum (Holzberger, Philipp, & Mareike, 2013). Integrative STEM education 

needs to focus more on practical, creative and problem-solving content, teaching methods, learning 

activities and assessment process. 

Recommendations 

 Inspectors, delegates, and directors of Education need to come together to revise primary school 

Science syllabuses and schemes of work for teachers to use in order to design integrated STEM 

specific lesson objectives. 

 SMART objectives must be laid out to guide the teaching and learning process of integrated 

science at the primary school level. 

 Well developed and useful teacher in-service training needs to be conducted to train educators 

how to design an integrated STEM curriculum. 

 Individual schools need to provide resources and materials and storage area for equipment and 

materials. 
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