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I. Introduction:

|

➢Reality Phenomenon:
➢Cur: Limited exploration on how to systematically build experiential 

learning principles into a game's core mechanics.

➢Aligning Gameplay with Goals: A need for more empirical evidence to 
ensure game mechanics truly align with and support educational 
objectives.

Gen-AI is transforming STEM  
higher education.

Information 
Retrieval Tool

From To

Educational Partner

GAP: Despite widespread applications, there is a lack of systematic reviews on human-

machine collaboration models, role changes, and challenges in STEM fields
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I. Introduction:

|

➢Reality Phenomenon:
➢Cur: Limited exploration on how to systematically build experiential 

learning principles into a game's core mechanics.

➢Aligning Gameplay with Goals: A need for more empirical evidence to 
ensure game mechanics truly align with and support educational 
objectives.

To map the landscape of Human-LLM collaboration based on empirical studies from the 
last two years.

Objective
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II. Research Questions:

|

➢Reality Phenomenon:
➢Cur: Limited exploration on how to systematically build experiential 

learning principles into a game's core mechanics.

➢Aligning Gameplay with Goals: A need for more empirical evidence to 
ensure game mechanics truly align with and support educational 
objectives.

➢RQ1: What models of Human-LLM collaboration are described in the literature 
for STEM education?

➢RQ2: What are the documented domains of impact of Human-LLM 
collaboration on student learning outcomes in STEM?

➢RQ3: How does the adoption of LLMs as collaborative partners affect the 
traditional roles of students and educators in the STEM subjects?

➢RQ4: What are the primary challenges and limitations identified in the 
literature regarding the use of LLMs in a collaborative capacity in STEM higher 
education?
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III. Methodology:

|

➢Reality Phenomenon:
➢Cur: Limited exploration on how to systematically build experiential 

learning principles into a game's core mechanics.

➢Aligning Gameplay with Goals: A need for more empirical evidence to 
ensure game mechanics truly align with and support educational 
objectives.

Systematic literature review1

1 Keele, S. & others. (2007). Guidelines for performing systematic literature reviews in software engineering. 
Technical report, ver. 2.3 ebse technical report.

Protocol

Scope

Selection:

~10000 Initial Results

Screening -> Eligibility

Included 

(n=94)
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IV. Result:

|

➢Reality Phenomenon:
➢Cur: Limited exploration on how to systematically build experiential 

learning principles into a game's core mechanics.

➢Aligning Gameplay with Goals: A need for more empirical evidence to 
ensure game mechanics truly align with and support educational 
objectives.
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IV. Results  

|

Human-GenAI Collaboration’ Models  (RQ1)
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IV. Results  

|

LLM’s Role and Human’s role in Human-GenAI Collaboration (RQ1)
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IV. Results  

|

Student learning outcomes in Human-AI Collaboration  (RQ2)
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IV. Results  

|

Student learning outcomes in Human-AI Collaboration  (RQ3)
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IV. Results  

|

Challenges and Limitations in Human-AI Collaboration  (RQ4)
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V. Conclusion and Future Work  

|

Current Landscapes: 

➢ Adoption of GenAI is dominated by "human-in-the-loop" model

➢ LLMs primarily as tutors/assistants to enhance learning performance;

➢ Humans as critical evaluators for quality and accuracy.

Transformative Shift: 

➢ Emerging models position AI as a co-creator/partner, fostering higher-order cognitive skills (e.g., 
problem-solving, creativity) essential for STEM.
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|

Role Evolution: 

➢ Students transition from passive recipients to active agents and prompt engineers; 

➢ Educators become facilitators and designers of AI-augmented environments.

Challenges: 

➢ Technical issues (accuracy, reliability, task complexity)

➢ Pedagogical concerns (content quality, over-reliance)

➢ Need for better integration and evaluation methods.

V. Conclusion and Future Work  
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|

Future Directions: 

➢ Prioritize longitudinal studies on sustained impacts (e.g., long-term skill development, career 

preparedness).

➢ Conduct comparative analyses of models (e.g., AI Tutor vs. AI Partner).

➢ Develop robust frameworks for GenAI as a transformative educational partner.

➢ Emphasize rigorous, large-scale experimental research beyond exploratory studies.

V. Conclusion and Future Work  
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