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ABSTRACT

The integration of the Generalized Intelligent Framework for Tutoring (GIFT) into
Curiosity Games, a Mars-based VR math game, represents a transformative approach
to STEM education for middle and high school students. The game immerses learners
in a dynamic educational experience while fostering critical skills needed for future
careers in defense, aerospace, and STEM fields. Developed by the U.S. Army and
its collaborators, GIFT provides advanced adaptive learning, real-time assessments,
and robust monitoring tools that integrate seamlessly with the game’s structured
classroom and open-world design. This innovation combines educational science,
game-based learning theory, and data science through VR and desktop access via app
(blended learning), setting this project apart from other educational platforms. The
Learning Record Store (LRS) plays a pivotal role in shaping adaptive learning pathways
and tracking progress. The integration of LMS platforms such as Canvas, Schoology,
and Blackboard ensures that student progress, assessments, and interventions are
efficiently tracked and managed.
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INTRODUCTION

According to the National Assessment of Educational Progress, in 2024,
only 27% of eighth-grade public school students in the United States
performed at or above the “Proficient” level in mathematics, highlighting
a growing educational crisis. Teachers are facing limited resources, student
engagement is at an all-time low, and academic performance is struggling.
In response, we present Curiosity Games: Project Mars, an innovative
solution designed to boost learning progress, increase student engagement,
and enhance accessibility both in the classroom and at home—ultimately
leading to improved academic outcomes.

Over the past decade, the surge in online learning and instructional
platforms has been driven by increased demand for higher education, teacher
shortages, and advancements in Al and information technology. Al, once a
niche tool, is now a mainstream part of the educational landscape. It enables
personalized learning experiences by adapting to each student’s unique
needs. Al-powered systems analyze real-time learner data and offer tailored
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instruction, while learning analytics and data mining uncover individual
characteristics, guiding students toward success.

This paper explores how the Generalized Intelligent Framework for
Tutoring (GIFT) enhances STEM education within Curiosity Games: Project
Mars by combining adaptive learning and virtual reality (VR). Through
integration into Learning Management Systems (LMS), we enable effective
progress tracking and targeted educator intervention to ensure that students
receive the support they need at the right time, driving better educational
outcomes.
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Figure 2: Curiosity games: project mars advanced VR & digital learning environment.

CURIOSITY GAMES OVERVIEW

Game Description

Curiosity Games is a Mars-based VR math game designed for middle and
high school students. Students can engage with the game using either VR
or desktop access via app (PC, Chromebook, or Mac). The game features a
structured curriculum that includes both classroom-based learning and open-
world exploration, ensuring a dynamic learning experience. Students can
learn not just in the classroom but also at home, solving algebraic problems,
progressing through educational stages, and applying mathematical concepts
in real-world, game-based scenarios.

Educational Objective

The game focuses on helping students master Pre-algebra, Algebra, and
Geometry, core topics in middle and high school curricula, alongside other
critical STEM concepts like Physical Science. By combining structured
lessons with exploratory activities, the game offers a holistic educational
experience. With the integration of GIFT, the game provides real-time
adaptive interventions, ensuring personalized support based on each student’s
unique needs. This approach is particularly important considering that,
according to the National Assessment of Educational Progress (NAEP), only
27% of eighth-grade public school students in the United States performed
at or above the “Proficient” level in mathematics in 2024.

GIFT INTEGRATION

What is GIFT?

The Generalized Intelligent Framework for Tutoring (GIFT) is a robust
system developed by the U.S. Army to enable adaptive learning environments.
GIFT dynamically adjusts learning experiences based on learner performance,
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tailoring instruction to the needs of each student. This ensures personalized
support and enables real-time interventions that are aligned with the student’s
learning progress.

Integration into Curiosity Games

Curiosity Games integrates GIFT’s advanced capabilities into its VR
environment, offering a personalized learning experience that adapts in
real-time to each student’s needs. The game uses GIFT to provide step-by-
step guidance and immediate assistance through the AutoTutor-style EMT
(expectation and misconception tailored dialogue). The Learning Record
Store (LRS) is integrated to track interactions, helping refine learning
pathways and providing insights into student performance.

Course Design

Students will follow a structured, step-by-step process based on the
5 E model:

« Math Conceptual Exercises (Engage/Explore)
« Apply Arithmetic (Explain/Elaborate)

« Test Questions (Evaluate)

« Hands-on Activities (Elaborate).

As students progress through each stage of Curiosity Games, they will earn
“Curiosity Bucks” and must achieve a passing score to move on to the next
one. These credits will be used in the final stage (H), an immersive multiplayer
scenario where students use their earned credits to purchase in-game items
and participate in activities necessary to survive and build a civilization on
Mars. This scenario not only motivates students to succeed but also reinforces
the skills they’ll need to innovate and help humanity become interplanetary—
a real-world problem students in the math classroom will be tasked to solve
in their future careers.

GIFT Integration Highlights

Real-Time Adaptive Support
GIFT provides a tiered system of support, including:

« AutoTutor Support for immediate assistance with conceptual issues.

« Peer-to-Peer Support, where proficient students help others.

« Small Group Support for students with similar learning challenges.

« One-on-One Teacher Support when personalized intervention is
necessary.

Game Master Interface

Educators can monitor student progress through an intuitive interface. Real-
time data from GIFT and the LRS allows teachers to adjust learning content,
assess student performance, and provide timely interventions. Integration
with LMS platforms ensures that this data is captured and accessible for
further analysis.
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Figure 3: State model. Options for students and teachers once logged into curiosity
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Figure 4: Implementation of 2-Step equations lab in GIFT. The virtual co-teacher
provides differentiated levels of support, guiding students step-by-step through
problem-solving via audio and text. Students can replay and practice at their own
pace, adjusting the level of guidance according to their needs.
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Figure 5: Implementation of 2-Step equations lab in GIFT. The AutoTutor (left) asks
personalized questions when students answer incorrectly, guiding them towards the
correct solution.

After-Action Reviews (AAR)

Time-synced playback and video panels allow for detailed feedback, ensuring
that students can reflect on their mistakes and improve their performance.
Teachers can access these videos when intervening with struggling students.
LMS platforms support this process by tracking student progress and
assisting in organizing targeted interventions.

Open-World Exploration

In addition to structured lessons, students explore the Martian world,
solving tactical challenges and building virtual civilizations. The game applies
concepts learned in the classroom to real-world scenarios, and the LMS tracks
progress in these exploratory activities, ensuring that the learning experience
remains dynamic and responsive.

Figure 6: Real Martian open world generated using geospatial satellite data.



58 DeAbreu et al.

EXPECTED OUTCOMES

Enhanced Learning Outcomes

Through the integration of GIFT’s adaptive learning system, students receive
personalized interventions that cater to their individual learning needs. This
personalization is expected to lead to improved mastery of key STEM
concepts and better overall learning outcomes.

Improved Teacher Efficiency

The integration of GIFT and the LRS allows teachers to focus on students
who need the most support, while GIFT handles real-time assessments and
tracking. The use of LMS platforms like Canvas, Schoology, and Blackboard
ensures that teachers can monitor overall progress and intervene effectively.

Inspiration for Future STEM Professionals

By offering an engaging, immersive learning experience, Curiosity Games
encourages students to pursue careers in STEM fields, particularly in defense,
aerospace, and engineering.

Alignment With Department of Defense Goals

This project aligns with the Department of Defense’s objectives of developing
a technically skilled workforce, demonstrating the potential of adaptive
learning technologies to foster STEM proficiency.

Lessons Learned

Efficiency Through Existing Tools

By using Unity for content creation and integrating GIFT for adaptive
learning, we have reduced development time and ensured scalability. The
use of LMS platforms such as Canvas, Schoology, and Blackboard further
streamlines student progress tracking and feedback, optimizing resource
management.

Maximizing Return on Investment

The modular, open-source nature of GIFT and the use of the LRS ensure
scalability and flexibility. This allows the platform to be continuously
updated and refined, improving its effectiveness while maximizing return on
investment for educators and institutions.

Hosting on Amazon S3

Once the content is developed, it is uploaded to Amazon Simple Storage
Service (S3), a reliable and scalable cloud storage service managed through
CloudBerry Explorer. This step involves configuring storage buckets in S3,
ensuring that the content is securely stored and readily accessible. Amazon S3
serves as a centralized repository for the adaptive learning materials, offering
robust data protection, high availability, and seamless content delivery.
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CONCLUSION

Summary

The integration of GIFT into Curiosity Games creates a dynamic, immersive,
and adaptive learning environment for middle and high school students,
helping them master pre-algebra, geometry, algebra, and STEM subjects such
as Physical Science. The personalized support offered by GIFT, combined
with real-time progress tracking via LMS platforms, ensures that each student
receives the right level of intervention. This innovation prepares students for
future careers in STEM fields by providing them with the tools and skills
necessary to succeed in these disciplines.

Future Research Directions

Future research will focus on refining the adaptive learning system,
expanding the curriculum to cover additional STEM topics, and exploring
further integration with Al technologies. Longitudinal studies with John
Hopkins School of Education Center for Research and Reform in Education
are currently being conducted to assess the long-term impact of the system
on student performance and retention rates.
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