
 

Asian Journal of Applied Science and Technology (AJAST) 

   Volume 9, Issue 3, Pages 189-196, July-September 2025 

ISSN: 2456-883X                                                                                                   
     

189 

Role of EdTech and AI in Shaping Tomorrow’s STEAM Classrooms  
 

S. Sachinkumar
1
 & Angadi, G.R.

2*   
 

 

1Research Scholar, 2Professor, HoD & Dean, 1,2Department of Education, Central University of Karnataka, Kalaburagi, 

Karnataka, India. Corresponding Author (Angadi, G.R.) Email: grangadi@cuk.ac.in* 

 
DOI: https://doi.org/10.38177/ajast.2025.9317  

 

Copyright © 2025 S. Sachinkumar & Angadi, G.R. This is an open-access article distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited. 

 

Article Received: 09 July 2025      
  
 
 
 
   
 
 
  

  
     

  
 
 
 
                  

Article Accepted: 17 September 2025      
  
 
 
 
   
 
 
  

  
     

  
 
 
 
                  

Article Published: 21 September 2025 

░ 1. Introduction 

Technology in the field of education has been advancing rapidly, driven by the emergence of Artificial Intelligence 

(AI) and Educational Technology (EdTech). The inventions have affected the STEAM (Science, Technology, 

Engineering, Arts and Mathematics) education platform greatly, which offers new teaching and learning through 

innovations. Whereas STEAM, itself is a cross disciplinary model of education, which brings many subjects 

together, it requires an innovative, flexible and technologically advanced model to reach its potential. Application 

of EdTech and AI to STEAM classroom sessions could tremendously aid the learning performance of both students 

and teaching ability in STEAM teaching practice since the learning experience would be personalized and college 

and school cooperation would be sharpened. The AI-based technologies, such as learning analytics systems, not 

only enable the customization of the learning process and make it more oriented towards the needs of the particular 

learners; they also enhance the levels of engagement and understanding of the learning process [1],[2]. A 

co-designed learning analytics tool, as an example, showed that when teachers were provided with AI-generated 

explanation of cluster reasoning on student performance, they were better placed in creating effective 

individualized learning sequences [2]. More than that, STEAM education design thinking provides creative 

project-based learning and allows teachers to integrate various subjects creatively [3]. Such a practice that is fully 

practiced is not just developing critical thinking and problem solving skills, but also improving efficient use of 

resources and technology in education, which will guarantee improvement in such education [4]. EdTech and AI 

will be a differentiator in regards to how the students will access the content, how they will collaborate with others, 

and how they will access real world phenomena. With the increasing emphasis that the world is putting on 

educating students in how to work in the technology driven world, the integration of these techs with STEAM 

classrooms has the potential of incalculable magnitude. In that spirit, this paper is going to be discussing how these 
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technologies are shaping the future of education by maximising creativity, inventing personalised education, and 

increasing the accessibility of STEAM. The theoretical frameworks on which the merger of EdTech and AI in 

STEAM learning abides will be explored in the paper that will follow. It will include cross disciplinary field of 

STEAM, how AI tools might be applied to stimulate creativity and problem solving and the potential deficiency of 

such reliance on technology. 

1.1. Objective of the Study 

1. To investigate the role of educational technology in enhancing STEAM learning environments and identify 

strategies for improvement. 

2. To examine the impact of digital tools on the development of creativity among students in STEAM education. 

3. To explore the application of constructivist learning theory in designing effective STEAM classes that integrates 

technology. 

4. To analyze the effect of technology integration on student engagement and motivation in STEAM education. 

5. To identify the challenges and opportunities associated with implementing technology in STEAM education and 

propose recommendations for effective implementation. 

░ 2. Theoretical Foundations of STEAM Education 

On the learning practices of applying STEAM, there are various learning theories. In the essence of it, 

constructivism, as developed by Piaget and Vygotsky, focuses on active and hands on learning. Within the STEAM 

context, students undertake inquiry based projects which mean that they not only learn to integrate knowledge in a 

variety of subjects thus reflecting the complexity of problems in the real world. The interdisciplinary nature of 

STEAM also interacts well with Project Based Learning (PBL) and Inquiry Based Learning (IBL) since they both 

allow students to pose questions, explore and make use of results in a team-based framework. The interdependence 

of the theoretical underpinnings of the theory of STEAM education and the new trends in the technological and 

innovative environment is determined by the dynamic synergy of the two processes that underline the importance of 

providing students with the relevant skills responding to the dynamics of the rapidly changing digital classification. 

As stated in the literature, STEAM education combines the arts with traditional STEM subjects and is considered 

creative and innovative to solve the challenges present today [5],[6]. The integration is now being identified as 

essential in gaining 21st-century skills, including technology literacy and computational thinking, which are also 

essential when considering the realities of economies in the 21st century and the impact of technology [7],[8]. 

Additionally, as mentioned in the systemic analysis of the emerging technologies in STEAM education, it pays 

more attention to the new pedagogies and its contribution to facilitating interdisciplinary learning, which, in its turn, 

would help the students acquire the requisite capabilities to approach complex real-world problems with ease 

[5],[9]. The AI and EdTech are relevant in supporting these theories of learning since they provide digital tools that 

facilitate the active process of learning, collaboration and exploration. Intelligent tutoring systems or learning 

management systems and other artificial intelligence technologies enable the customization of learning paths to the 

performance of learners and, therefore, enable the realization of successful personalized learning and more 
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student-centered learning process. Overall, STEAM education is governed by theoretical principles that are well 

adjusted to the modern needs of an environment based on innovations and promulgates a joint approach to learning 

in which scientific and artistic interests have equal statuses. 

░ 3. The Role of EdTech in Shaping STEAM Classrooms 

Educational Technology (EdTech) represents a very broad field related to tools and platforms used to improve the 

teaching and learning process. In case of STEAM classrooms, the EdTech tools may be used in several ways: 

3.1. Enhancing Interdisciplinary Learning 

The ability to break silos of subject-content is among the most significant advantages of EdTech. The students are in 

a position to view science, math and art as separate entities in the course of classical course. However, ED tech can 

be used to help students overcome them by bridging the divides that exist among disciplines in the EdTech genre: 

e.g., virtual labs, interactive simulations, and project management. Take a case of a student who is directed through 

a robotics project: the student can code (technology), familiar with the mathematical equations that she is creating, 

she is able to test the models in a virtual simulation (engineering), and present her work in a multimedia report (art). 

The EdTech devices introduce a Significant Enhancement in integrating STEAM subjects into the school 

curriculum since it promotes the idea of transdisciplinary learning through their hands.  

Active methodologies may employ educational software, such as employing computer algebra systems (CAS) or 

Dynamic geometry systems (DGS) is a more appropriate conceptualisation and application of mathematical 

concepts in the STEAM settings [10]. 

3.2. Fostering Creativity 

STEAM is everything about creativity and the EdTech tools such as design software, animation software, video 

editing enable students to encounter problem solving that is creative. These tools also facilitate artistic exploration 

that is generally believed to encourage innovation in the scientific and technological fields; In addition, the 

incorporation of the human-centered concept of design encourages innovation and logic that is required to deal with 

complex and interrelated systems within the existing education system [11]. 

3.3. Collaboration and Communication 

It is easy to communicate and share resources via tools such as Google Classroom and collaborate on a project 

remotely through the virtual reality (VR) or augmented reality (AR) environment. These capabilities allow students 

with different backgrounds and geographies to cooperate that allows a more profound learning experience almost as 

the real world combinations allow in undertaking actions in the working environment, The availability of virtual 

containers is also important as through this opportunity, the distribution of open educational resources becomes 

accessible and increases the level of involvement and satisfaction of the students because of easily accessible and 

accessible learning conditions [12].  

Overall, not only are these tools stimulating interdisciplinary learning but they cancel the challenges of 

implementation, such as finding compatible resources and training teachers, which in the end improves the 

education experience in STEAM disciplines [13],[14]. 
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░ 4. The Role of AI in Shaping STEAM Classrooms 

In a learning setting, Artificial Intelligence (AI) has the capability to transform personalized learning, automate 

administrative systems, and offer real time feedback. The application of Artificial Intelligence (AI) can change the 

STEAM classes to customized learning route, which eliminates administration, providing feedback and 

assessments in real-time is a game-changer in the classrooms. 

4.1. Personalized Learning Pathways 

On a case-by-case basis, AI-based tutors would be able to teach a particular skill (math or code) based on the 

progress of a student. This prescriptive approach is supreme in STEAM since different subjects may require 

different levels of support among the students. Using the information on the students and their performance, AI can 

automatically modify lesson plans and enable students learn at their pace, although it is necessary to guarantee that 

they would not be going beyond the limits until they have acquired the basic concepts.  

Transforming the STEAM classrooms with the help of Artificial Intelligence (AI) to personalize the learning path, 

simplify the work of administrators, and provide them with feedback and assessment in real-time is viewed as a 

game-changer in the classroom. Following the application of AI technologies, one can create a personal learning 

environment with regard to the individual needs of the students and according to the received data, follow the order 

of content and personal instructions in the new curriculum [15]. 

4.2. Automating Administrative Tasks 

Many classrooms have traditionally spent a significant amount of time on tasks such as grading and assessing 

student performance, which are often considered inefficient or repetitive. This can be automated by AI and will then 

help educators spend more time on teaching and mentorship. Grading software like Grade Scope or quiz software 

like socrative enable teachers to save time on the things they have to do every day and have more time available to 

them in which they can create interesting and student centered lessons.  

The result of this customization is improved engagement and learning among students due to the provision of 

adaptive learning recommendations since AI systems can access historic data on their performance and provide 

recommendations on what materials to look at further, in addition, AI systems save teachers more time to work 

directly with students and support them [15]. 

4.3. Real Time Feedback and Assessment 

Another opportunity the AI can bring is the possibility to provide instant feedback, which is particularly outstanding 

in the context of the STEAM classroom that has a hand-on orientation. Real time sessional assessment allows this to 

be possible so that the students can determine their errors and then learn them in real time, allowing a more iterative 

and growth orientated learning culture.  

Furthermore, AI-driven tools may propose a specific set of interventions by relying on students’ performance, 

leading them to mastering a certain concept or skill. Besides, AI-driven real-time feedback functions give instant 

updates concerning how students are performing, so the teacher can make prompt adjustments and interventions, all 

these developments highlight the opportunities that AI can bring to the STEAM field of study. 
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░ 5. Challenges and Critiques of EdTech and AI in STEAM Education 

5.1. Equity and Access 

Increased use of EdTech and AI is also accompanied by one of the major concerns such as inequality of access to 

resources. In low income or rural students may not have the devices, internet connection or access to the latest 

technologies that are presumed in the learning environments ultra-induced by AI. It is possible that this digital 

divide will worsen the level of educational inequality, with some students losing out. Combined use of EdTech and 

AI in STEAM education and learning bears multiple challenges and criticism, especially with regard to equity, 

access and teacher professional development, as well as the possibility of excessive focus on technology. Questions 

of equity also present themselves because AI systems may over service inequalities, especially to minorities 

amongst the students, thus there needs to be an emphasis of fairness in AI design [16].  

5.2. Teacher Training and Adaptation 

The other issue is that educators require an effective professional development. A lot of teachers might not be 

adequately trained on how to use technology in their classes and many of them would not have used AI-driven tools. 

Teachers require not only the technical training of these tools but also the focus on effective utilization of those 

tools in the pedagogical framework applied to the fostering collaborative and creativity. Furthermore, lack of 

effective training and adaptation of the teachers usually affect the success of these technologies negatively since the 

attitude towards these tools and trust in it are critical factors in successful implementation [17]. 

5.3. Over Reliance on Technology 

Technology in form of EdTech and AI as valuable as it may sound; there is also a danger of being too dependent on 

it. Human centered learning should still form the basis of education as the students learn to think critically, to have 

emotional as well as social abilities and skills that could not be countered by machines. There should be a medium 

where technology would not substitute the conventional basis of teaching, but it would work alongside it. 

Moreover, although AI has the potential to augment the individual learning process, it is feared that excessive use of 

technology will negate some of the necessary interpersonal skills and critical thinking, resulting in the shallow 

knowledge of material [18]. To address these problems, it is recommended to find a complicated approach which 

will imply paying attention to the development of the technological infrastructure, teacher training, and the 

distribution of the resources evenly [19],[20]. 

░ 6. Conclusions 

The concept of EdTech and AI will transform how STEAM learning occurs. Such technologies can also provide 

considerable enhancements to teaching and learning of STEAM subjects through the provision of personalized 

learning opportunities, interdisciplinary cooperation, and live feedback among others. However, these issues such 

as equity, teacher development and the fact that technology must not overshadow the human face of education must 

be keenly observed during the successful integration. Going back to the introduction, in terms of thinking about the 

future of STEAM classrooms, these EdTech researchers, educators and policymakers must collaborate to ensure 

that EdTech and AI are introduced in a manner that supports technological literacy and human innovation. By doing 
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this, we will be in a position to prepare students in a manner of them being able to handle the now more complex, 

globalized and technologically based world. 

░ 7. Future Suggestions 

1. Create flexible learning platforms that can accommodate personalised learning paths of learners in the fields of 

Science, Technology, Engineering, Arts, and Mathematics (STEAM).  

2. Enhance professional learning programs to educate the teachers on the effective use of technology; this will 

improve pedagogical practices. 

3. Monitor the impact of technology on student creativity and problem solving skills continuously in order to 

guide them through the process of continuous improvement.  

4. Integrate student feedback in designing of future pedagogical technology (EdTech) tools in order to increase 

learner engagement and relevance.  

5. Ethical considerations and data privacy the foremost concern when deploying educational technologies, and 

take care of the information about learners. 
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