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  This paper discusses the importance of interdisciplinary approaches in STEM education, 

focusing on the integration of art, design, and technology into STEAM curricula. It highlights the need for 

a multidisciplinary approach to foster creativity, collaboration, and critical thinking skills among 

students. The study highlights the need for effective pedagogical strategies and the importance of 

interdisciplinary projects in engaging students and fostering multiple perspectives. It also discusses the 

implications for educators and policymakers, including professional development and resource 

allocation. The research emphasizes the importance of interdisciplinary methods in preparing students 

for future challenges and real-world applications. 
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1. INTRODUCTION 

Due to changes in pedagogy, social needs, 

and technological breakthroughs, the field of STEM 

(Science, Technology, Engineering, and 

Mathematics) education is fast changing. 

Nevertheless, a few obstacles still exist despite the 

growing recognition of STEM subjects as essential 

to innovation and economic progress. These 

include low student engagement, challenges 

incorporating real-world applications, and a 

propensity to compartmentalize courses instead of 

encouraging significant interdisciplinary links. 

Creativity and teamwork are frequently neglected 

in favour of rote memorization and solitary 

problem-solving techniques in traditional STEM 

education. As a result, students could find it 

difficult to apply their knowledge in practical 

settings, which would weaken their capacity for 

critical thought and problem-solving. 

 

2. THE VALUE OF INNOVATION AND TEAMWORK  

In a world that is changing quickly and 

becoming more linked, creativity and teamwork 

are essential traits that help students succeed. 

Students that possess creativity are better able to 
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think creatively, come up with original ideas, and 

tackle issues from several angles. It promotes 

resilience and taking calculated risks, two traits 

that are essential in STEM disciplines where trial 

and error is the norm. Conversely, collaboration 

helps students develop their communication and 

cooperation abilities, allowing them to collaborate 

well in groups, exchange ideas, and combine 

different points of view. When combined, these 

abilities strengthen critical thinking and promote a 

deeper comprehension of difficult ideas, so 

enabling students to become flexible and creative 

leaders in their future professions. Prioritizing 

these abilities in education systems will perhaps 

better prepare pupils to handle the complex issues 

of the twenty-first century. 

 

3. STATEMENT AND DECLARATION 

Research Gap:  

There is a noticeable lack of information in 

the literature about successful multidisciplinary 

approaches that include creativity and teamwork 

into teaching techniques, despite the rising 

acknowledgment of the value of these abilities in 

STEM education. A large portion of the literature 

currently in publication stresses the theoretical 

foundations of interdisciplinary education or 

focuses on teaching strategies unique to a certain 

discipline without offering any real-world 

examples. Furthermore, there is a dearth of 

empirical data about the long-term effects of 

pedagogical frameworks in STEM curriculum that 

foster cross-disciplinary creativity and 

collaboration. This gap highlights the need for 

research on novel interdisciplinary approaches, 

how to use them in educational contexts, and how 

they affect students' engagement, creativity, 

teamwork, and critical thinking in STEM classes. 

4. OBJECTIVES 
 To explore innovative interdisciplinary teaching 

practices that effectively integrate creativity and 

collaboration into STEM education. 

 To assess the influence of interdisciplinary 

approaches on students' creativity, 

collaboration, and critical thinking skills 

through both qualitative and quantitative 

methods. 

 To create practical frameworks and guidelines 

for educators to effectively incorporate 

interdisciplinary strategies into their curricula 

to improve STEM education. 

5. HYPOTHESES  
 There is no difference in the effectiveness of 

interdisciplinary teaching practices on creativity 

and collaboration skills between CBSE students 

and government school students in STEM 

education. 

6. LITERATURE REVIEW  

Beers, S. Z. (2011) the importance of 

incorporating the arts into STEM education and 

promoting STEAM to help students develop their 

creativity and ingenuity. The results show that this 

kind of interdisciplinary integration improves 

student learning by pushing students to think 

more creatively and innovatively, which enhances 

their ability to solve problems. Students who are 

exposed to creative components are more likely to 

interact with difficult ideas, communicate their 

understanding through a variety of media, and 

work more productively with their peers. 

According to Beers' research, this kind of 

integration helps students achieve better 

educational results in terms of creativity and 

invention while also preparing them for 

professions in a quickly changing labour market 

where multidisciplinary abilities are becoming 

more and more important. 

Benson (2013) highlights the advantages 

of interdisciplinary project-based learning as he 

looks at how collaborative learning settings affect 

students' capacity for critical thought and 

problem-solving. According to the study, students 

who participate in these kinds of collaborative 

settings have improved communication and 

cooperation abilities, which helps them 

comprehend difficult ideas in a wider range of 

academic subjects. Additionally, the results imply 

that these settings stimulate creativity by 

motivating students to approach issues from many 

angles, which eventually results in more creative 
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solutions. Students acquire confidence in their 

capacity to solve real-world difficulties and 

develop critical thinking and problem-solving 

abilities via the integration of different subject 

matter, which better prepares them for their 

future academic and professional endeavours. 

Gough (2002) suggests that education 

should integrate interdisciplinary learning, 

experiential learning, and community engagement 

to promote environmental sustainability, 

highlighting the need for holistic programs. 

Kelley and Knowles (2016), creativity 

plays a crucial part in STEM education by 

encouraging innovation, developing students' 

problem-solving abilities, and preparing them for 

issues they may face in the real world by 

employing creative solutions. 

The National Research Council (2012) 

suggests a thorough strategy to improve scientific 

instruction for students in grades K–12. It 

highlights three essential elements of science 

education: basic ideas, cross-cutting concepts, and 

scientific and engineering methods. The study 

places a strong emphasis on inquiry-based, active 

learning that involves students in engineering and 

science procedures. Additionally stressed are 

cross-cutting ideas like systems thinking, patterns, 

and cause and effect. The framework promotes a 

unified strategy for teaching science that 

encourages critical thinking, problem-solving 

abilities, and knowledge application in practical 

settings. 

21st Century Skills (2015). It highlights 

how crucial it is to include the "Four Cs"—critical 

thinking, communication, cooperation, and 

creativity—with academic disciplines. According 

to the framework, a successful teaching strategy 

should incorporate project-based learning and 

real-world applications in addition to traditional 

topic knowledge. Additionally, it promotes the use 

of digital literacy and technology in the classroom 

so that students can efficiently explore and utilize 

information. 

Smith and O'Donnell (2008). According to 

their research, group learning helps students 

grasp difficult ideas better and fosters critical 

thinking, problem-solving abilities, and general 

academic success. According to the authors, 

intentional group interactions encourage students 

to connect with the content more deeply and help 

them acquire the social skills necessary for 

modern multidisciplinary teamwork as well as the 

ability to learn from one another. Additionally, 

research indicates that to create collaborative 

learning settings where everyone can participate 

and gain from the experience, significant thought 

must be given to the makeup of the group, clear 

communication of the goals, and efficient 

evaluation techniques. All things considered; the 

study emphasizes how revolutionary collaborative 

learning can be. 

Tony Wagner's (2012) emphasizes the 

need of multidisciplinary curriculum, experiential 

learning, and safe spaces that promote taking risks 

and resiliency. Wagner contends that the emphasis 

placed on rote memory over critical thinking in 

traditional education frequently stifles innovation. 

In addition, he highlights how important it is for 

families and communities to support young 

innovators by working together to offer resources 

and mentorship. The book makes the case for 

lawmakers, parents, and educators to reconsider 

how they teach children and give creative capacity 

building top priority to prepare them for success 

in the twenty-first century. 

8. METHODOLOGY 

Design of Research: This study uses a 

mixed-methods research design, integrating 

quantitative and qualitative techniques to 

thoroughly evaluate how interdisciplinary 

teaching strategies affect students' critical 

thinking, creativity, and teamwork. With an 

emphasis on Indian government and CBSE-

affiliated schoolchildren, our goal is to investigate 

the pedagogical efficacy of creative 

interdisciplinary techniques in augmenting STEM 

education.  

Participants: A purposive sample of 400 

pupils was used in the study; 200 of the kids were 
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from government schools and 200 from schools 

affiliated with the CBSE. The study participants 

were chosen based on their availability during the 

data collecting period and their willingness to 

participate in the research. Students from grades 9 

through 12 were included in the sample, 

guaranteeing a varied representation of age, 

gender, and socioeconomic status.  

Tools: The Khatri Creative Thinking Test 

was a standardized instrument used to evaluate 

the originality, fluency, flexibility, and elaboration 

of creative responses. The exam consists of 

challenges that call on students to come up with 

ideas, work through issues, and use creativity in a 

variety of situations. 

Collaborative Skills Inventory (CSI), Drs. R.K. 

Sharma and S. L. Yadav created which was used to 

assess students' collaborative abilities in the areas 

of leadership, communication, organization, and 

conflict resolution. Likert-scale items measuring 

students' assessed talents in group situations are 

part of the inventory. 

Critical Thinking Skills exam: Students' 

critical thinking skills were assessed using this 

exam, which was created by N. M. Bhatia and V. K. 

Gupta. It focused on analysis, assessment, and 

inference. This tool has both multiple-choice and 

open-ended questions and is culturally 

appropriate, taking into account the background of 

Indian pupils.  

Interdisciplinary Teaching Practices 

Survey: To collect information on the quantity and 

calibre of interdisciplinary teaching methods used 

in classrooms, a specially designed survey was 

created. Items on curricular integration, 

instructional techniques, student engagement, and 

teaching results were included in the survey.  

Procedures for Gathering Data: Three 

months were dedicated to gathering data. 

Participants and their guardians first provided 

their informed permission. To guarantee that 

every student completed the tests in a comparable 

setting, the instruments were given out in a 

controlled classroom setting. To prevent tiredness 

and preserve attention, the Khatri Creative 

Thinking Test and the Critical Thinking Skills Test 

were given on different days. To ensure that 

everyone understood the elements in the 

inventory, a brief training session on collaborative 

activities was held in conjunction with the 

distribution of the Collaborative Skills Inventory. 

Participating instructors answered questions 

about their educational strategies and approaches 

by completing the Interdisciplinary Teaching 

strategies Survey.  

Data Analysis: Statistical software, such as 

SPSS, was utilized to evaluate quantitative data 

and provide descriptive statistics, correlations, 

and comparative analyses between the two 

groups, namely, government school pupils and 

CBSE students. To find out if there were 

statistically significant variations in critical 

thinking, creativity, and teamwork abilities among 

various school kinds and demographic factors, 

ANOVA tests were performed. Thematic analysis 

was used to examine qualitative data from 

interviews and open-ended survey responses. To 

find recurrent themes, patterns, and insights about 

interdisciplinary education, this required coding 

the data. 

Moral Thoughts: The study guaranteed the 

confidentiality and anonymity of its subjects by 

adhering to ethical requirements. Students might 

choose to participate or not and doing so would 

not have any negative effects. The connected 

research institution's Institutional Review Board 

(IRB) gave the study its approach. This technique 

offers a thorough framework for examining how 

interdisciplinary teaching methods affect 

important academic outcomes for students in 

India. This research attempts to provide important 

insights into improving STEM education and 

cultivating critical thinking and collaboration 

abilities in various educational contexts by 

utilizing a mixed-methods approach.  

9. Data Interpretation  
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H01: There is no difference in the effectiveness of interdisciplinary teaching practices on creativity and 

collaboration skills between CBSE students and government school students in STEM education. 

Table-1: Creativity and collaboration skills between CBSE students and government school students 

Variables School N Mean S.d F-test 

Creativity CBSE 200 85.2 10.5 12.1 

Creativity Government 200 78.5 12.1 

Collaboration CBSE 200 88.1 9.2 15.6 

Collaboration Government 200 81.2 11.5 

 
 

 Scores for creativity: With an average score of 

85.2, CBSE students showed a high level of 

creativity. Students in government schools, on 

the other hand, received an average score of 

78.5, which suggests a moderate level of 

originality. According to the F-test results, 

there was a significant difference (F = 12.1, p < 

0.05) in the degree of creativity between the 

two groups, indicating that pupils in CBSE 

schools are typically more creative than those 

in government schools.  

 Scores for Collaboration: A very high level of 

collaborative abilities was demonstrated by the 

CBSE students' 88.1 average score on the 

collaboration skills test. On the other hand, the 

average score for pupils attending government 

schools was 81.2, indicating moderate to 

strong cooperation ability. A very significant 

difference (F = 15.6, p < 0.01) between the two 

groups was further supported by the F-test 

findings, showing Because compared to their 

peers in government schools, kids at CBSE 

schools usually exhibit better teamwork 

abilities. 

10. Implications for Education 

Given the obvious benefits that CBSE 

students have in terms of creativity and teamwork, 

government schools need to consider a few 

educational ramifications, including: 

 Professional Development: Teachers should be 

trained in interdisciplinary teaching techniques 

that foster creativity and teamwork in 

government schools. More interesting and 

pertinent learning experiences may be 

produced by teachers who can integrate 

several courses. 

 Curriculum Redesign: It could be necessary to 

aggressively include project-based learning 

and interdisciplinary methods into government 

school curricula. This might foster cross-

disciplinary connections among students, 

fostering more creativity and teamwork. 

 Resource Allocation: Students at government 

schools can improve their teamwork abilities 

by having access to sufficient resources, such 

as technology and supplies for cooperative 

projects.  

 Encouragement of Extracurricular Activities: 

Students' abilities and learning experiences 

might be expanded by encouraging them to 

participate in extracurricular activities (such 

clubs for science, sports, and the arts) that call 

for collaboration or creative expression. 

12. Further Study 

To gain a deeper comprehension of the 

identified discrepancies, future study might 

concentrate on: 

 Examining the Causes of Variations: 

determining the precise reasons for the 

disparities in students' creativity and 

teamwork abilities between government and 

CBSE schools. 

 Finding Effective Strategies: Based on effective 

practices seen in CBSE settings, this study 

examines ways to improve students' abilities to 
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be creative and collaborative, particularly in 

government schools. 

13. CONCLUSIONS 

According to the research, children at CBSE 

schools generally do better than students in 

government schools in terms of creativity and 

teamwork. These results imply that the 

multidisciplinary teaching strategies used in CBSE 

schools may successfully develop the fundamental 

abilities required for success in the future.  
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