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Abstract: This study examines the use of generative Al as cognitive partners in a Learning, Design,
and Technology course, enhancing online active learning through meaningful interactions. It
highlights the Al's role in fostering engagement, critical thinking, and collaboration, positioning
strategies where generative AI augments learning along multiple dimensions. Findings underscore
the potential of generative Al in establishing meaningful cognitive partnerships, where students
interacted with Al as cognitive partners in design and collaboration rather than mere tools. Such
interactions were meant to augment online active learning experiences, providing tailored
discussion, feedback, and real-time support, thereby fostering continuous engagement. This
interplay between students and generative Al foreshadows generative Al stratgies where
technology is seamlessly integrated into pedagogical frameworks, fortifying foundational skills,
facilitating collaboration among students, and encouraging innovative problem-solving in design
eduction contexts.
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Advancements in generative large language model artificial intelligence (LLM Al),
exemplified by models like OpenAl’s ChatGPT, have the potential to revolutionize traditional
learning and instruction. These models offer transformative strategies tailored for modern learners.
While a full examination of ChatGPT's development is beyond this paper's scope, its novelty is
acknowledged. Currently, technologies like ChatGPT are in early emergence, with extensive
testing in educational contexts still limited. Nonetheless, their potential to enhance learning is
promising.

Generative Al is evolving rapidly, and its adoption in higher education remains
experimental, with many designs yet to be implemented. Cases that examine Al’s advantages,
downsides, and ethical implications are becoming common in both academia and the popular press
(Cain, 2023a). The case demonstrates how generative Al, conceptualized as allies and team
members, can enhance active learning by improving team dynamics, collaboration, and
communication. It includes reviews of active learning strategies, goals for generative Al in
education, and findings from initial implementation of a generative Al-enhanced cognitive
partnership in an online asynchronous team-based learning experience. It also discusses concerns
around Al-enhanced cognitive partnerships, concluding with implications and future directions for
Al-enhanced active learning design.

Correspondence concerning this article should be addressed to Willilam Cain, E- 42
mail: weain@uwyo.edu
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REVIEW OF ONLINE ACTIVE LEARNING STRATEGIES

In asynchronous online learning environments, where direct interactions with peers and
instructors are often challenging, active learning strategies can significantly enhance course design
and engagement. Defined by Bonwell and Eison (1991), active learning involves methods that
engage students actively, such as problem-solving, discussion, and collaboration. These
approaches foster engagement and participation, with research showing they improve learning
outcomes, including knowledge retention, deeper understanding, and critical thinking (Brame,
2016; Prince, 2004).Key active learning strategies include:

e Problem-based learning: Tackling real-world issues, individually or in groups,
requiring application of knowledge to resolve complex problems.

e Collaborative learning: Small groups work on tasks, engaging in discussions, peer
reviews, and teamwork.

e Project-based learning: Involves self-directed, long-term projects applying
knowledge to real-world challenges.

e Inquiry-based learning: Students pose questions, gather information, and
construct understanding through research and experimentation.

Research shows active learning strategies can lead to improved learning outcomes,
including enhanced knowledge retention, deeper understanding of course material, and refined
critical thinking skills (Prince, 2004). However, effective design is critical for the success of active
learning initiatives (Bonwell & Eison, 1991; Wiggins & McTighe, 2005). One pivotal factor is
that active learning empowers students to take an active role in their learning journey, moving
beyond passive information reception. This approach enhances engagement, imbuing the learning
experience with meaning and cultivating a sense of ownership and responsibility for their
education. Active learning also frequently involves collaboration and communication, promoting
social and emotional learning and honing critical skills like teamwork and -effective
communication (Chi & Wylie, 2014). However, students in asynchronous online learning contexts
are often without the means to interact with peers and instructors in a timely and engaging manner,
leaving options for gaining the benefits active learning severely limited.

Interest exists in leveraging new and existing technologies to support active learning
strategies in online educational contexts (Celik, et al., 2022; Moore, Jiang, & Abramowitz, 2022).
Generative Al technologies such as ChatGPT have user accessibility and engagement
characteristics that potentially make them ideal as cognitive allies or partners in online active
learning scenarios. However, before delving into this approach, it is necessary to review current
generative Al capabilities while considering they might integrate with online educational practices.

LEVERAGING GENERATIVE Al IN EDUCATION

Educators, researchers, and policymakers continue to discuss best practices for integrating
generative Al into online learning environments (Heilweil, 2022; Ji et al., 2022; Moore, Jiang, &
Abramowitz, 2022). Generative Al simulates a text-based conversation with a knowledgeable
assistant (OpenAl, 2023). The user initiates interaction by inputting text as a question, statement,
or command. The Al processes this input, drawing upon extensive training data from the internet,
books, and articles to understand the context and intent. The model then generates a coherent
response, predicting likely word sequences. This cycle of input, processing, and feedback refines
the AD’s capabilities, creating an intuitive, interactive experience.
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Generative Al augments learning and creative processes, potentially enriching educational
outcomes. Creely (2023) suggests these tools can unobtrusively enhance traditional educational
practices. Ji, Han, and Ko (2023) review the collaborative potential of Al in language education.
Yet, integration remains challenging. Laferriére, Hamel, and Searson (2013) identify barriers to
successful technology integration, emphasizing careful planning. Jiang et al. (2023) and Cain
(2023a) explore human-Al interaction, discussing its tensions, opportunities, and the need for
situational awareness.

IMPLEMENTING AI-ENHANCED COGNITIVE PARTNERSHIPS FOR ONLINE ACTIVE LEARNING

Cognitive partnership involves using technology or Al as collaborative learning tools
(Salomon, Perkins, & Globerson, 1991; Salomon & Perkins, 2005). Cognitive partners support
learning by offering customized feedback, facilitating discussion, and scaffolding engagement
(Cain, 2023b; Nickerson, 2005; Sternberg & Preiss, 2005).

Beyond personalized feedback, cognitive partners facilitate student discussion and
collaboration (Salomon et al., 1991), fostering community and support among learners. This is
particularly valuable in active learning, where group work and discussion are central. In graduate-
level online active learning, integrating Al tools can significantly enhance collaboration and team
support in various ways.

e Facilitating Communication and Collaboration: By offering a platform for
discussion and helping to moderate conversations, Al can ensure equitable
participation, making certain that all voices are heard and understood. This is
particularly vital in asynchronous learning environments where timely responses
are crucial.

e Providing Feedback and Support: As students work on projects and assignments,
Al tools can give instant feedback, point out inconsistencies or errors, and suggest
areas for improvement. This continuous support helps maintain engagement and
guides learners towards better performance.

¢ Guiding Through Complex Tasks: When faced with challenging assignments, Al
can offer step-by-step guidance, provide examples for clarification, and break down
tasks into smaller, more manageable parts. This scaffolded support is crucial for
developing autonomy in learning.

e Accessing Information and Resources: Al tools can act as a resource hub,
offering students a vast array of information, including research papers, data sets,
and educational materials relevant to their learning goals. This ensures that students
have everything they need at their fingertips, fostering a rich learning environment.

Effective teamwork is crucial for active learning, yet successful collaboration is not
guaranteed. Communication breakdowns often cause conflicts (Costaguta & Amandi, 2008),
worsened by inadequate collaboration skills. Students lacking communication skills may struggle
with projects (Kapp, 2009), leading to stalled progress. Establishing clear goals and roles can
prevent misunderstandings (Keyton & Beck, 2008), and effective communication strengthens team
success (Michaelsen & Sweet, 2008). In the context of online active learning, Al partners could
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potentially play a number of roles, such as providing personalized and team-centric prompts or
ideas for activities, facilitating group discussions, and helping students to reflect on their learning.
By supporting the learning process in these ways, cognitive partners have the potential to enhance
the effectiveness of active learning approaches and improve student learning and achievement.

STAKEHOLDER DESIGN CHALLENGES: COGNITIVE PARTNERSHIPS IN ACTIVE LEARNING
TEAMS

The following describes the interplay between students, the instructor, and artificial
intelligence within a project-based learning assignment in a course focused on learning experience
design. This course, part of an advanced program in Learning, Design, and Technology, unfolded
over a 16-week period in an online asynchronous format. The narrative is told from the instructor's
perspective, integrating three primary design fiction components. Image 1 shows the structure of
Stakeholder Design Challenge dynamics without the integration of generative Al.

Figure 1
Intra-team structure and dynamics for Stakeholder, Design, and Support Role

& - Student Roles

. * Stakeholder Leader originates instructional
design challenges/projects; responsible for

K final proposal write-up; communicates with
Designers on other teams

» Design Leader. leads team response to

3 instructional challenges/projects; manages
Stakeholder communicationwith Stakeholder Leaders;
Leader : negotiates final project scope and
deliverables; coordinates analysis, solutions,
schedules, and work activities

Design

» Support Leader: assists both Stakeholder and
Leader

Design Leaders with their main tasks;
observes responsibilities, requirements, and
tasks in preparation for assuming those roles

- Teamwork context: features intra-team
........ """ discussion, inquiry, negotiation, decision-making,
................. problem-solving, leadership, shared
""""""""" responsibilities, task/project management

Narrative Brief

Over the 16-week duration, students were tasked with creating and introducing two 6-week
Stakeholder Design Challenges. These challenges evolved in phases: students first conceptualized
the Stakeholder Challenge, which they then passed onto another student team in a round-robin
style. This subsequent team developed a Design Response. The final phase was the Stakeholder
Review, wherein the original team assessed the Design Response, offering constructive feedback
and suggestions.

To enhance the learning dynamics, students were grouped into four distinct teams. Within
each team, roles were demarcated as the Stakeholder Leader, the Design Leader, and the Support
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Figure 2
Inter-team Interactions During Design Challenge/Project Rounds
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Leader. Throughout the semester, students transitioned through these roles, ensuring a well-
rounded experience. Figure 2 shows the round-robin intra-team dynamics of the Stakeholder
Design Challenge project.A salient feature of this online asynchronous course was the
incorporation of anthropomorphized versions of the ChatGPT generative LLM. “Herby” was just
one of the names students had chosen to name their version of ChatGPT as a member of their
student teams, and served as a stand-in for all names given. Table 1 contrasts the interactions of
the original version of the Stakeholder Design Challenge project design with the new Al-enhanced
version.

Given the course's asynchronous format, students navigated the curriculum and their team
dynamics, including interactions with Herby, in a contemporary digital realm. Alice, in the role of
Stakeholder Leader, liaised with Herby at will, harnessing its extensive database to give depth and
context to the team's design notions. As the Design Leader, Ben collaborated with Herby during
brainstorming sessions, tapping into the Al's prolific design ideation capabilities. Meanwhile,
Clara, as the Support Leader, regularly liaised with Herby to ensure seamless progress. Image 3
visualized the Al-enhanced Stakeholder Design Challenge dynamics.

From the instructor's perspective, the bond between students and Herby, the LLM Al, was
strong. Despite the challenges of a virtual, asynchronous environment, their collaboration
flourished, achieving effective levels of teamwork and shared vision. The seamless completion of
tasks illustrated this connection, as did the feedback Herby contributed to evaluation and
assessment tasks. For many students, Herby became more than an interface; it was like a trusted
colleague.

Within this framework, the Stakeholder Leader acted as the primary conduit between
Herby and the team, gathering insights and feedback. These sessions, while enriching, sometimes
led to conflicting viewpoints, where Herby provided non-biased feedback to guide students
through design options, fostering open dialogue.
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Comparison Between Original and Al-Enhanced Student Roles and Teamwork Context for
Stakeholder Design Challenge Project

Aspect

Original Version

Al-Enhanced Version

Stakeholder
Leader

Originates instructional design
challenges/projects.

Responsible for final proposal write-up.
Communicates with Designers on other
teams.

Utilizes the cognitive partner to identify
potential challenges and projects based
on data-driven insights.

Leverages the Al for refining the final
proposal.

Uses Al to streamline communication
with other teams.

Design Leader

Leads team response to instructional
challenges/projects.

Manages communication with Stakeholder
Leaders.

Negotiates  final project scope and
deliverables.

Coordinates team activities.

Engages Al to analyze instructional
challenges, offering suggestions.

Uses Al to track communications.
Leverages the Al to assess feasibility
and impact of the scope.

Employs Al for organizing schedules.

Support Leader

Assists both Stakeholder and Design
Leaders with their tasks.

Observes responsibilities and tasks in
preparation for assuming those roles.

Leverages Al's data analysis to support
other leaders, offering insights.

Uses the cognitive partner as a learning
tool, accessing resources to better
understand other roles.

Teamwork
Context:
Dynamics

Features intra-team discussion, inquiry, and
shared responsibilities.

Utilizes Al for real-time transcription
and summarization.

Uses the cognitive partner as a central
hub for task distribution.

Teamwork
Context:
Decision-making

Involves negotiation, decision-making,
problem-solving, and leadership.

Leverages Al's analytical capabilities to
provide data-backed insights.

Engages Al to simulate potential
solutions, offering risk assessment.

Teamwork
Context:
Management

Focuses on  shared
task/project management.

responsibilities,

Uses Al's organizational tools to
manage timelines and ensure adherence
to the schedule.

Employs the cognitive partner for
setting milestones and ensuring equal
contribution.

CHALLENGES AND CONSIDERATIONS

Though several years out from their general public release in 2022-2023, generative Al systems
like ChatGPT are still in their emerging stages. When considering implementation and design,
there are several potential concerns over using generative LLM Al in educational settings,

including:

e Bias: Generative Al are trained on large amounts of data from the internet, and they can
sometimes replicate and amplify biases that are present in this data. This could be a
concern if the model is used to generate content or make decisions that could have an
impact on students.
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e Misuse: Generative Al are very powerful and flexible, and they can be used to generate a
wide variety of content. This means that they can be misused by students or educators
who might use them to produce inappropriate or offensive material.

e Dependence: If students become too reliant on generative Al for learning and problem-
solving, they may struggle to develop their own critical thinking skills and creativity.
This could be a concern if the use of GPT models is not balanced with other forms of

learning and instruction.

e Ethical concerns: The use of generative Al in educational settings raises a number of
ethical issues, such as the potential for misuse, the impact on students' privacy and
autonomy, and the role of Al in education more broadly.

Figure 3

Al-Enhanced Intra-Team Structure and Dynamics for Stakeholder, Design, and Support Roles

Support
Leader

@ Stakeholder
Leader

Design
Leader

‘‘‘‘‘

- Student Roles w/ Al

» Stakeholder Leader: Utilizes the cognitive partner to
identify potential challenges/projects based on data-
driven insights. Leverages the Al for refining the final
proposal. Uses Al to streamline communication with
other teams.

* Design Leader: Engages Al to analyze instructional
challenges, offering suggestions. Uses Al to track
communications. Leverages the Al to assess feasibility
and impact of the scope. Employs Al for organizing
schedules.

» Support Leader: Leverages Al's data analysis to
support other leaders, offering insights. - Uses the
cognitive partner as a learning tool, accessing resources
to better understand other roles.

*""*. - Teamwork context w/ Al: - Utilizes Al for real-time

transcription and summarization. Uses the cognitive partner
as a central hub for task distribution. Leverages Al's
analytical capabilities to provide data-backed insights. -
Engages Al to simulate potential solutions, offering risk
assessment. Uses Al's organizational tools to manage
timelines and ensure adherence to the schedule. - Employs
the cognitive partner for setting milestones and ensuring
equal contribution.

DISCUSSION AND FUTURE IMPLICATIONS
The introduction of the above cognitive partnership concept, a design based on the GPT language
model, offers a potential innovation for active learning strategies in higher education. As an
example of cognitive partnership, this case use aims to enhance learning experiences by providing
tailored feedback, facilitating dialogues, and supporting group interactions. Preliminary design
considerations suggest the case use’s utility in promoting critical thinking and problem-solving
skills. Specifically, case uses like the Stakeholder Challenge example above can potentially
amplify student achievement and deepen learning experiences. The above design fiction highlights
the following potential positive gains from cognitive partnerships with generative LLM Al:
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Personalized Feedback Mechanisms: Cognitive partnerships facilitate a tailored
learning experience for students. By analyzing individual student data, stratgies like
GPTeammate can identify unique learning patterns, strengths, and areas requiring
improvement. Such insights allow for feedback that is more aligned with individual
student needs, thereby bridging knowledge gaps and enhancing the overall learning
trajectory.

Fostering Dynamic Discussions: Traditional classroom discussions, while
valuable, are limited by time constraints and student participation variability. Al-
enhanced discussions can foster continuity outside classroom boundaries.
Cognitive tools can simulate various perspectives, challenging students'
viewpoints, and encouraging deeper dives into subjects. This not only promotes
active engagement but also aids in developing critical thinking skills.

Structured Development of Learning: Al-driven cognitive partnerships provide
a scaffolded approach to learning. They can sequence learning materials optimally,
guide students through complex topics, and offer just-in-time resources. For
instance, GPTeammate could adaptively guide a student team through project
stages, ensuring that foundational concepts are solidified before advancing to more
complex tasks.

Amplification of Student Achievement: With the support of AI tools,
collaborative learning can reach new heights. Cognitive partnerships, through
continuous engagement, can ensure that students remain on track, offer resources
when challenges arise, and celebrate milestones, fostering a positive and productive
learning environment. The end result is an enhanced learning experience that
potentially leads to improved academic outcomes.

Deepening of Learning Experiences: Beyond the tangible academic outcomes,
cognitive partnerships enrich the learning journey. Exposure to Al strategies like
GPTeammate provides students with a firsthand experience of interdisciplinary
collaboration, intertwining technology with traditional academic pursuits. This
experiential learning not only augments subject matter comprehension but also
prepares students for future interdisciplinary challenges in their professional lives.

Future research on Al-enhanced cognitive partnerships in active learning could explore several
directions. One avenue involves investigating how cognitive partners can support various learning
goals and contexts, including critical thinking, problem-solving, and creativity. Additionally,
studies could examine how cognitive partners might serve diverse learner populations,

accommodating different learning styles, languages, and cultural backgrounds.

Another promising area for research is the development of Al platforms tailored to specific
learner needs, such as platforms for individuals with disabilities or those in professional
development contexts. Further studies could also consider the application of cognitive partners
beyond traditional classrooms, including experiential, online, and community-based learning
settings. Through these investigations, researchers can deepen our understanding of how Al might

enhance diverse educational practices and support effective student learning.
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