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ABSTRACT 

This study has explored the role of human-AI collaboration in enhancing the design of instruction in the EdTech 

industry by investigating its role in the quality of digital content, level of development, learner engagement, and 

effectiveness of instruction using a mixed-method research design that included questionnaires, interviews, and 

statistical and thematic data analysis. Using the evidence of professionals who worked on AI-assisted content 

production, the results revealed the significant and stable high scores of AI usefulness, precision, and workload 

reduction, as well as positive correlations between human-AI collaboration and the main teaching outcome 

measures, like the content quality and development speed, proving that AI tools that are regulated by human 

pedagogical judgment contributed to a significant improvement of both efficiency and educative value of digital 

learning materials. The findings emphasized the importance of human-AI synergy in developing scalable, 

personalized, and pedagogically valid teaching assets that provide empirical evidence of the value of collaborative 

mode of design within modern EdTech setting. 
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1. INTRODUCTION 

The field of artificial intelligence has been spreading at a fast pace in education, especially in the EdTech field, 

whereby the creation of digital content and instructional design has been the focal point of learning delivery. The 

idea of using AI tools to create and/or personalize content and assess and/or analyze learners in the online learning 

environment is becoming increasingly popular in the modern educational setting. But instructional design is as 

fundamentally anthropocentric process that needs pedagogical acumen, imagination and situational information. The 

increased AI penetration of this field has refocused the emphasis on automation to collaboration where human 

discretion and machine intelligence is used to improve the quality and efficiency of learning material. 

The collaboration between humans and AI in instruction design can help educators and content designers to utilize 

the advantages of each agent. Although AI may be more effective to work with high amounts of data, create drafts, 

reveal errors, and customize learning courses, human designers can offer critical thinking, knowledge of subjects, 

moral judgment, and an awareness of the needs of learners. With this synergy, instructional material can be developed 

more rapidly, more precisely and flexibly, without compromising pedagogical integrity and educative worth. With 

EdTech organisations competing to provide scalable and engaging digital learning experiences, these collaborative 

design models are gaining more significance. 

The creation of digital content within the EdTech sector is a complicated process that entails curriculum design, 

multimedia creation, assessment design, and regular editing of educational content. The integration of AI tools into 

these processes has disrupted the way instructional designers frame and create educational resources. AI-based 

systems can suggest structure of content, can propose examples, can create interactive features and can analyze the 

performance of the learners in real time to allow the designers to enhance the strategies of instruction more 

efficiently. The effectiveness of these systems, however, will be determined by the effectiveness of their integration 

with human decision-making and pedagogical control. 

The analysis of the importance of the human-AI collaboration in the instructional design is vital to comprehending 

the future of digital learning. This paper examines the impact of such collaboration on the quality of the content, the 

effectiveness of development, learner engagement, and teaching effectiveness in the EdTech industry. Offering 
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empirical information about the digital content production settings, the study exposes the possibility of the human 

designer partnership with AI technologies enhancing the instructional process and making the educational process 

more innovative, responsive, and learner-focused. 

2. REVIEW OF LITERATURE 

Dave, Mandvikar, and Engineer (2023) addressed the notion of augmented intelligence and had highlighted the 

significance of the collaboration of humans and AI in the age of digital transformation. Their research had proved 

that human decision-making had been enhanced by AI systems in terms of real-time insights, predictive analytics, 

and automation possibilities. They had discovered that companies that combined the AI and human skills had 

recorded productivity, innovation, and better strategic performance. When it comes to knowledge-intensive areas of 

education and the creation of digital content, the authors had determined that human-AI cooperation have yielded 

better and more dependable results compared to that of human and AI working alone. 

Faccia et al. (2023) explored the development and issues of generative AI in higher education content generation in 

the technical sense. Their research had discovered that generative AI models had been more and more utilized to 

generate educational texts, quizzes, and multimedia learning content through high-speed and scalable ways. 

Nevertheless, they also had found obstacles associated with accuracy, bias, data privacy, and the necessity of human 

validation of AI-generated content. The authors had pointed out that even though generative AI had made a notable 

impact on efficiency in content production, it was not effective to use without human intervention to guarantee 

quality, relevance, and fulfilling educational goals. 

Han, Tu, and Huang (2023) suggested a model that helped to build a technology-enhanced education metaverse 

with the focus on human-machine interaction, which contributed to the engagement of learners. Their research had 

shown that integration of human instructional guidance into digital learning systems with intelligent systems had 

enhanced the immersion of learners, interactivity, and adaptive support in digital learning. The authors had 

discovered that AI-based feedback, personalization and real-time analytics had augmented human facilitation 

enabling the instructors to better address the needs of individual learners. The architecture had pointed out that 

human-AI partnership had played a critical role in designing interactive and responsive virtual learning 

environments. 

Holstein (2019) explored the creation of real-time systems of teacher augmentation that could integrate the best of 

human and AI instruction. The doctoral study had demonstrated that AI tools had offered teachers with practical 

information like student performance measures, engagement measures, and learning challenges in the classroom 

activities. These findings had helped teachers to make more constructive decisions about instruction and provide 

specific assistance. When Holstein had designed AI systems in such a manner that they would optimize, but not 

substitute, teacher judgment, their impact on improving the effectiveness of instruction and student learning 

outcomes had greatly increased. 

3. RESEARCH METHODOLOGY 

The study represented a mixed-methods research approach to investigate the effects of human-AI collaboration on 

instruction design in the EdTech industry. Questionnaire and interview data were statistically and thematically 

analyzed to determine its effects on content quality, efficiency and learner engagement. 

 

3.1. Research Design 

The present research followed a mixed-method research design to investigate the importance of human to AI 

collaboration in improving instructional design in the EdTech industry. It is a design that was chosen to provide the 

ability to capture both quantifiable results and experience in a holistic way. To measure the improvement in the 

quality of digital content, development efficiency, learner alignment and instructional effectiveness caused by AI-

assisted design, quantitative techniques were employed, whereas qualitative techniques allowed gaining a better 

insight into the interaction between instructional designers and AI systems in the real production settings. The 

combination of the two strategies helped the research to produce a balanced and validated finding on the efficacy of 

human-AI collaboration in the creation of digital content. 

3.2. Research Approach 
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This study involved a descriptive and analytical research approach. The descriptive part recorded the existing 

practices of instructional design and AI tools usage in EdTech organisations, which gave a specific account of how 

digital learning content was developed, edited and optimised during interaction between humans and AI. The 

analytical element involved the effect of this collaboration on the quality of content, creativity, pedagogical relevance 

and the rate of development. In such a way, this method enabled the research to transcend mere observation and 

discover trends, connections, and effects related to AI-assisted instructional design. 

3.3. Population and Sample 

The study sample was made up of professionals working in the digital content creation industry in the EdTech field 

and included instructional designers, subject-matter experts, multimedia developers, AI-assisted content editors, and 

academic project managers. The choice of these groups was based on the fact that they were the ones to design, 

generate, review, and deliver AI-supported educational content. Respondents with a practical experience of AI tools 

like generative AI, adaptive learning systems, and content automation systems were sampled purposely. This is what 

guaranteed that the data obtained covered real human-AI collaboration practices as opposed to hypothetical or proxy 

exposure. 

 

 

3.4. Data Sources 

This research has been based on the primary and secondary data sources. Primary data were gathered first hand using 

questionnaires, interviews, and content development processes observation in EdTech professionals to enable the 

researcher to obtain real-time experiences, perceptions and results of human-AI collaboration. The secondary data 

were retrieved through academic publications, industry reports of the EdTech, organizational reports, policy 

frameworks, and manuals of AI systems. These secondary sources allowed to develop the theoretical framework 

behind the research and contribute to the explanation of the primary findings in the larger context of digital education 

and artificial intelligence. 

3.5. Research Instruments 

The primary quantitative tool to measure the perceptions of the participants regarding AI usefulness, ease of 

collaboration, enhanced quality of instruction, increased efficiency in the development of the content, and 

corresponding to the learning objectives was structured questionnaires. A Likert scale with five points was used to 

make the results consistent and comparable. Also, the semi-structured interviews were held with the chosen 

professionals to get to know their experiences in more detail. Such interviews were aimed at creative decision-

making, the transformation of the workflow, human agency over AI-generated art, and pedagogical issues that 

allowed the study to embrace the qualitative aspects of human-AI collaboration. 

3.6. Variables of the Study 

The independent variable of the study was human-AI collaboration in instructional design because it was the key 

element that affected alterations in the digital content development. Dependent variables were the quality of digital 

content, effectiveness of instructions, engagement of learners, production efficiency and personalization of learning 

materials. The selection of these variables was related to the fact that they directly explained the outcomes of the 

processes of implementing the concept of artificial intelligence in the processes of instructional design. 

3.7. Data Collection Procedure 

Data collection was conducted online and face-to-face after receiving official consent of the involved EdTech 

organizations. The use of questionnaires via electronic means was employed to maximize the participation, whereas 

interviews were to be held due to the availability video-call or face-to-face meeting. The objectives of the study were 

explained to all participants and their consent received prior to data collection. The researcher made sure that the 

responses were gathered in an organized manner and at no point was confidentiality accounted. 

3.8. Data Analysis Techniques 

The quantitative data collected via the questionnaires were calculated using the descriptive statistics like mean, 
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percentage, and standard deviation to describe the respondent perceptions. Correlation and regression analysis were 

the tools of inferential statistics used to investigate the interaction between human and AI cooperation and the results 

of the instruction. Interpretation of qualitative data (interviews) was performed by the thematic analysis methodology 

that implied detecting patterns, themes, and perceptions that became common across creativity, efficiency, 

pedagogical value, and professional judgment in AI-assisted instructional design. 

3.9. Reliability and Validity 

Cronbach’s Alpha was used to evaluate the reliability of the questionnaire to create internal consistency of the 

measurement items. The content validity was achieved by reviewing the materials, and the review was conducted by 

instructional design experts and EdTech specialists, who assessed the level to which the instruments were appropriate 

in terms of the constructs under investigation. Quantitative and qualitative data also helped increase the validity of 

the study by providing the possibility of triangulating the results. 

4. RESULT AND DISCUSSION 

The result and discussion revealed that partnership between humans and AI made instructional design much better 

in quality of content, speed of development, and learner engagement which proved that AI was effective in supporting 

human expertise in digital content creation within EdTech industry. 

4.1. Descriptive Analysis of Human–AI Collaboration 

Table 4.1 provided the descriptive statistics of the most important dimensions of human-AI collaboration in 

instructional design, such as usefulness of AI tools, ease of collaboration, enhancement of creativity, content 

accuracy and decreased workload. As a result of each of the dimensions, the table indicated the mean score and the 

standard deviation, which were used to summarize the central tendency and variability of the respondents in their 

perception of how AI plays out in digital content production in the EdTech sector. These were measures that were 

quantitatively used to describe the rating that the participants gave to various elements of their interaction with AI-

based instructional design systems. 

Table 4.1: Perception of Human–AI Collaboration in Instructional Design 

Dimension Mean Standard Deviation 

Usefulness of AI tools 4.32 0.58 

Ease of collaboration with AI 4.18 0.61 

Improvement in creativity 4.05 0.64 

Accuracy of content 4.41 0.55 

Reduction in workload 4.26 0.59 

 

Table 4.1 mean values indicated that all of the dimensions of human-AI collaboration were rated highly, which 

implied the presence of the generally positive perception of respondents, with the accuracy of content being rated 

the highest (4.41) and usefulness of AI tools (4.26) and a reduced work load (4.32) being rated highly, which implied 

that AI was viewed as a significant contributor to the precision and efficiency of instructional design. The facilitation 

of the design process (4.18) and enhanced creativity (4.05) were also rated highly, which means that AI was seen as 

a supportive partner in design and not an obstacle to innovation. The fact that the standard deviations were relatively 

low in all the dimensions (0.55-0.64, respectively) served as a confirmation that the respondents were consistent in 

their opinions, and the conclusion was that the matter of human-AI collaboration was broadly perceived as positive 

in promoting not only the technical but also the creative side of digital content production within the EdTech industry. 

4.2. Impact of Human–AI Collaboration on Digital Content Quality and Efficiency 

Table 4.2 concluded the descriptive statistics of the main instruction outcomes that are affected by human-AI 

collaboration including content quality, pedagogical alignment, development speed, content personalization and 

learner engagement. The mean score and standard deviation were reported in the table of each outcome variable to 

reflect the general level of the respondents in assessing the effects of the AI instructional design practice in the 

production of digital content. 
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Table 4.2: Impact of Human–AI Collaboration on Instructional Outcomes 

Outcome Variable Mean Standard Deviation 

Content quality 4.38 0.52 

Pedagogical alignment 4.21 0.57 

Development speed 4.46 0.49 

Content personalization 4.12 0.60 

Learner engagement 4.27 0.54 

 

Table 4.2 data indicated that instructional outcomes were rated high in general, with the speed of development 

registering the highest mean score (4.46), then content quality (4.38) and level of engagement with the learner (4.27) 

implying that human-AI collaboration was especially successful in increasing the rate of content production without 

compromising on the quality of education. The rating of pedagogical alignment (4.21) and content personalization 

(4.12) were also highly rated as they showed that AI-assisted systems with human designers could be used to facilitate 

curriculum relevance and learner-focused customization. The standard deviations were quite low (between 0.49 and 

0.60), which reflected the consistency of responses, which supported the conclusion that the collaboration of human 

and AI positively and consistently influenced various aspects of instructional performance in the EdTech industry. 

4.3. Relationship Between Human–AI Collaboration and Instructional Effectiveness 

Table 4.3 provided the correlation coefficients of the dependence between human-AI cooperation and three 

significant teaching outcomes: quality of contents, developmental efficiency, and engagement of learners. The table 

utilized Pearson correlation values in order to measure the level and direction of association between the level of 

collaboration with AI and each instructional outcome in the EdTech sector in terms of the digital content production. 

Table 4.3: Correlation Between Human–AI Collaboration and Instructional Outcomes 

Variables Content 

Quality 

Development 

Efficiency 

Learner 

Engagement 

Human–AI collaboration 0.72 0.79 0.68 

 

Table 4.3 showed the correlation value to be high (positive) indicating that there was a strong association between 

the human-AI collaboration and the three outcomes of instruction with the development efficiency results being the 

highest (0.79), content quality (0.72) and learner involvement (0.68). Such relatively large correlation coefficients 

implied that the more the human designer and AI tools collaborated, the more the performance of the digital 

instructional materials became effective, which proved the main importance of human-AI synergy in improving the 

performance of instructional design in the EdTech industry. 

5. CONCLUSION  

The research concluded that human-AI partnership is crucial to reinforcing the instructional design in the EdTech 

industry through the provision of the high-quality digital content, higher production output, better interaction and 

positive connection with the learner, and increased effectiveness of the instructional process as the average scores 

and strong positive relationships between the AI collaboration and the primary outcomes of the instruction were 

always high. When the powers of AI in automation, accuracy, and personalization are matched to pedagogical 

judgment and creativity in human hands, coupled with ethical supervision, EdTech organizations were capable of 

producing more scalable, learner-driven, and pedagogically sound digital learning content, which would validate the 

future of instructional design, which would not be the replacement of human expertise but rather the strategic addition 

to it by intelligent AI systems. 

REFERENCES 

1. Alam, A., & Mohanty, A. (2023). Educational technology: Exploring the convergence of technology and 

pedagogy through mobility, interactivity, AI, and learning tools. Cogent Engineering, 10(2), 2283282. 

2. Bhutoria, A. (2022). Personalized education and artificial intelligence in the United States, China, and India: A 

systematic review using a human-in-the-loop model. Computers and Education: Artificial Intelligence, 3, 

100068. 

https://ijoeete.com/


INTERNATIONAL JOURNAL OF EXPLORING EMERGING 

TRENDS IN ENGINEERING  

Peer-Reviewed, Refereed, Indexed and 

International Journal, https://ijoeete.com/  

|ISSN No. 2394-0573 |Volume: 11, Issue: 4 | October – December 2024  

 

355 | P a g e  
 
 
 
 

3.  

4. Chng, L. K. (2023). How AI makes its mark on instructional design. Asian Journal of Distance Education, 18(2), 

32-41. 

5. Dave, D. M., Mandvikar, S., & Engineer, P. A. (2023). Augmented intelligence: Human-AI collaboration in the 

era of digital transformation. International Journal of Engineering Applied Sciences and Technology, 8(6), 24-

33. 

6. Faccia, A., Ridon, M., Beebeejaun, Z., & Mosteanu, N. M. R. (2023, December). Advancements and Challenges 

of Generative AI in Higher Educational Content Creation A Technical Perspective. In Proceedings of the 2023 

8th International Conference on Information Systems Engineering (pp. 48-54). 

7. Han, Z., Tu, Y., & Huang, C. (2023). A framework for constructing a technology-enhanced education metaverse: 

Learner engagement with human–machine collaboration. IEEE Transactions on Learning Technologies, 16(6), 

1179-1189. 

8. Holstein, K. (2019). Designing real-time teacher augmentation to combine strengths of human and AI 

instruction. Unpublished doctoral dissertation, Carnegie Mellon University. 

9. Hutson, J., & Plate, D. (2023). Human-AI collaboration for smart education: reframing applied learning to 

support metacognition. IntechOpen. 

10. Kerres, M., & Buntins, K. (2020). Recommender in AI-enhanced learning: An assessment from the perspective 

of instructional design. Open Education Studies, 2(1), 101-111. 

11. Kim, J., Lee, H., & Cho, Y. H. (2022). Learning design to support student-AI collaboration: Perspectives of 

leading teachers for AI in education. Education and information technologies, 27(5), 6069-6104. 

12. Luckin, R., & Cukurova, M. (2019). Designing educational technologies in the age of AI: A learning sciences‐

driven approach. British Journal of Educational Technology, 50(6), 2824-2838. 

13. Rahayu, S., & Bablu, T. A. (2023). AI-Augmented Learning and Development Platforms: Transforming 

Employee Training and Skill Enhancement. Journal of Computing Innovations and Applications, 1(01), 19-38. 

14. Renz, A., & Hilbig, R. (2020). Prerequisites for artificial intelligence in further education: Identification of 

drivers, barriers, and business models of educational technology companies. International Journal of 

Educational Technology in Higher Education, 17(1), 14. 

15. Renz, A., & Vladova, G. (2021). Reinvigorating the discourse on human-centered artificial intelligence in 

educational technologies. Technology Innovation Management Review, 11(5). 

16. Vincent-Lancrin, S., & Van der Vlies, R. (2020). Trustworthy artificial intelligence (AI) in education: Promises 

and challenges. OECD education working papers, (218), 0_1-17. 

https://ijoeete.com/


 

 

 
 

 


