TEMPLATE PROPOSAL
Note: The authors have agreed to have their proposals serve as exemplar. 

1. Descriptive project title
Reimagining the Oxford Tutorial Experience in a Large Introductory Course using Chrysalis, an LLM Companion. 	Comment by Katie McElroy: A title should make it clear what the project is, where it is happening, and how it will be done. 

What: Reimagining the Oxford Tutorial Experience
Where: in a Large Introductory Course 
How: using Chrysalis, an LLM Companion


1. Project summary: 
This project models the traditional Oxford tutorial experience—where a student meets one-on-one with a tutor to explore a course topic—in Introductory Cell Biology using Chrysalis, a UWaterloo-developed LLM companion. 	Comment by Katie McElroy: A strong opening sentence, like this one, simply describes what the project is.

With only 150 words in the summary, there is not a lot of space. Focus on what the project is, how it will be done, and what it will lead to; further context and reasoning can be provided in future sections.  

Historically, Introductory Cell Biology incorporated Oxford Tutorials, but one-on-one discussions with teaching assistants are no longer possible given the current enrolment of 1400 students. Chrysalis acts as an Oxford-like tutor, responding and engaging as the student teaches during the interaction. After the session, Chrysalis completes a quiz to demonstrate how well the student explained and conveyed the material. Impact will be assessed through pre/post activity quizzes, exams, and subsequent course knowledge retention.	Comment by Katie McElroy: This is a straightforward description of what the problem is that this project is trying to solve.

This innovative format preserves the core strengths of one-on-one teaching, including active preparation and critical thinking, while scaling to larger class sizes. This will help both the Faculty and University maintain a culture of rigorous intellectual exchange by embedding Oxford Tutorial principles into course design at scale.  	Comment by Katie McElroy: This makes the project impact clear right at the beginning. It is a strong closing sentence for the summary. 

1. Project goals/outcomes and, where applicable, research question(s) to be investigated: 
This project assesses the use of Chrysalis, an interactive AI learning companion that encourages active learning, to replicate one-on-one teaching. Research has shown that one-on-one teaching, such as the Oxford Tutorial, are among the most effective forms of instruction (Balwant and Doon, 2021; Horn, 2013). However, this approach does not scale easily within resource constraints. Recent advances in large language models (LLMs) present an opportunity to replicate aspects of the Oxford Tutorial through interactive and adaptive dialogue. Chrysalis approaches this by providing each student an AI protege they can teach. The protege is designed to be less knowledgeable and inquisitive, encouraging the student to walk it through a concept. This inverts the traditional student-AI interaction paradigm, which assumes a flow of knowledge from the LLM to the student.	Comment by Annik Bilodeau: While this might appear redundant, given that the same information is presented in the summary above, keep in mind that reviewers often do not read the proposal's section in order. Every section should stand on its own. 	Comment by Katie McElroy: This highlights what the gap or issue is and how this project will solve it. 
Our intended outcomes and research questions are:

1. Assess the impact on students’ understanding of core biological concepts following engagement with the Oxford Tutorial using Chrysalis, using pre- and post-activity evaluations. 
Question: How does engagement with Chrysalis relate to changes in students’ conceptual understanding of core course concepts?

2. Evaluate the student experience with Oxford Tutorial using the Chrysalis companion.
Question: How do students experience learning through Chrysalis in terms of usability, engagement, and instructional support?

3. Assess the scalability of the Oxford Tutorial to large class sizes.
Question: How feasible is it for the Chrysalis platform to be deployed in large-enrolment courses (1000+) while maintaining responsiveness, instructional quality, and usability?

4. Investigate how the use of the Oxford Tutorial using Chrysalis influences long-term knowledge retention and knowledge decay between related courses.
Question: To what extent do Oxford Tutorials with Chrysalis improve the retention of foundational concepts in subsequent courses?

1. Project rationale and description, including review of relevant literature (where applicable) and contextual information: 
The Oxford Tutorial is widely described in literature as a distinctive form of higher education pedagogy characterized by very small group sessions (Balwant & Doon, 2021). It is built around prepared independent study that precedes a critical discussion with a tutor. The emphasis is less on passive reception of information, as would occur during a traditional didactic lecture, and more on active discussion. This academic dialogue allows for students to critically think about their learning and develop intellectual independence. Research has shown that when students engage actively and collaboratively in the Oxford Tutorial, they learn in a more meaningful and impactful way (Ashwin, 2005). 	Comment by Katie McElroy: This does a good job explaining the concept! It is evident what the tutorial should accomplish and that the project is grounded in relevant literature. 

In the early 2000s, a large introductory cell biology course at UWaterloo implemented weekly tutorials lead by teaching assistants (TAs) to complement the main lectures. The primary lectures, delivered to a large cohort, focused on the fundamental principles of cell biology and the tutorials provided structured opportunities to explore a variety of related topics. One such tutorial was titled “The Oxford Tutorial,” where students were asked to prepare to teach one of three possible topics. Students then scheduled a one-on-one meeting with their TA, at which point they discovered which specific topic they would be expected to teach. Although students did not know the topic in advance, the process of preparing all three proved valuable for reinforcing the material for the final exam. These tutorials, especially the Oxford Tutorial, remained a core feature of the course for more than 14 years, but were ultimately removed in 2017 due to budgetary constraints and a significant reduction in the number of TAs assigned to the course. This marked a substantial shift of instructional support in this large introductory cell biology course. Due to ongoing financial limitations, TA positions have been permanently eliminated, effectively ending the tutorial component in its original modality. Consequently, the course can no longer offer the Oxford Tutorial, removing students’ opportunities to actively engage with the material, and gain confidence in their mastery of the material.  	Comment by Katie McElroy: While this was briefly mentioned in the summary, this is a great place to expand upon it and provide more context for the reviewers.	Comment by Katie McElroy: Again, this makes it clear what problem this project is aiming to solve.

There is an opportunity to reimagine the Oxford Tutorial in the introductory cell biology course through the integration of Chrysalis, a UWaterloo-developed LLM companion. Similar to the previous Oxford Tutorial approach, students will teach Chrysalis one of three concepts. At the start of the interaction, Chrysalis will randomly select one of three instructor-identified concepts for the student to teach through text-based discussion with Chrysalis. After the session, Chrysalis completes a quiz on the material. The results provide insight into the effectiveness of the student's teaching through Chrysalis' understanding of the concept. This highlights gaps in the students’ understanding so they can strengthen their knowledge before the final exam. The long-term effects on knowledge retention and decay will also be assessed in a Human Physiology course offered during the following semester. Quiz results on the same Oxford Tutorial concepts will be analyzed, with retention analyses limited to students who completed the introductory cell biology course in the previous semester. 




1. Plan/methods/procedures for carrying out and assessing the project:
The project implements an instructional intervention in which students actively ‘teach’ Chrysalis one of three key course concepts. This will position Chrysalis as a learning partner to reinforce conceptual understanding. Two Biology Co-PAs will lead the development of discipline-specific content utilized by Chrysalis. The Computer Science Co-PA will provide expertise in the Chrysalis technology and supervising the graduate research assistant (GRA) involved in data collection and analysis. The Principal Applicant will oversee coordination of the project, including designing evaluation surveys and securing Research Ethics approval, directing the creation of demonstration videos, and deploying the activity within the large-enrolment cell biology course in collaboration with co-instructors. 	Comment by Katie McElroy: Mentioning the roles is good, but remember that these can be described in more detail in the following chart. 

To evaluate the outcomes, the study will use a pre- and post-Chrysalis assessment design focused on students’ conceptual understanding of core course topics (see Appendix A). Students will complete a short quiz prior to engaging with Chrysalis and complete a parallel version following completion. Chrysalis will also complete this same quiz to illustrate the students' abilities to effectively teach the concept. Changes in performance will be analyzed and, in addition, qualitative patterns in student-Chrysalis interactions may be sampled to provide contextual insight into how students construct their conversations within the system. Knowledge retention and decay over the long term will be evaluated the next semester in a Human Physiology course[footnoteRef:2] through the analysis of student performance on a follow-up quiz administered several weeks after the Oxford Tutorial in Cell Biology. Overall, the project connects to UDLEs #1, #3-#5, and the “Critically discuss biological mechanisms” program-level outcome. 	Comment by Katie McElroy: This is a clear and concise description of what is expected from the students. 	Comment by Katie McElroy: Footnotes, like appendices, are a good way to provide a little more information, without bringing up your wordcount. 

Be careful not to overuse them!  [2:  The Introductory Cell Biology course enrols approximately 1,400 students, of whom roughly 700 are expected to continue into the next course in program sequence (Principles of Human Physiology) in the following semester. Assessment of prerequisite introductory cell biology concepts in human physiology will provide a measure of knowledge retention over time.] 


Students experience will be evaluated through a mixed-methods survey administered after the activity (see Appendix B). Likert-scale questions will capture perceptions of engagement, perceived learning, and usability of Chrysalis. Open-ended questions will invite students to reflect on how the activity helped them understand the course concepts and the value of the Oxford Tutorial activity. To encourage participation, students will have the option to enter a draw for one of 87 gift cards. The survey itself will be anonymous, and entry into the draw will be managed by a separate survey form to ensure that responses cannot be linked to identifying information. The survey responses will be analyzed to identify common emerging themes.
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Each of the project goals will be implemented and assessed as outline in the table below.
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	Goals/Outcomes	Comment by Katie McElroy: These should directly reference the research questions/intended outcomes from Section C. This proposal does a good job expanding upon them.
	Data Collection
	Data Analysis
	Roles and Responsibilities*

	List your project goals/outcomes, and where applicable, research question(s) you are investigating
	Identify the sources of evidence you plan to gather. Include any instruments you intend to use with a description
	Detail your plan for analyzing and assessing the gathered evidence
	Indicate which member(s) of the research team will be accountable for the data collection and analysis

	Assess the impact on students’ understanding of core biological concepts following engagement with the Oxford Tutorial using Chrysalis, using pre- and post-activity evaluations.
	Students will complete a short pre-Oxford Tutorial quiz to assess their initial understanding of key concepts from the three topics of the activity, and a post-Oxford Tutorial quiz to evaluate what they have learned as a result of their Chrysalis interaction (see Appendix A).
	We will compare students’ quiz performance to assess differences in overall understanding.
	Biology Co-PAs
Computer Science Co-PA
GRA

	Evaluate the student experience with Oxford Tutorial using the Chrysalis companion.
	Students complete Likert-style and open-ended survey questions (see Appendix B). 
	Impact on student experience determined by analyzing survey responses and thematic analysis of written responses. 
	Biology Co-PAs
Computer Science Co-PA
GRA

	Assess the scalability of the Oxford Tutorial to large class sizes.
	Scalability will be evaluated using system performance data (e.g. system-generated interaction logs). A cost per student interaction will also be collected to evaluate financial feasibility. Instructor feedback will be gathered to assess instructional consistency and practical usability in large courses.
	System performance data will be analyzed from all student interactions during the activity. Cost per student will be analyzed by estimating per-interaction costs for the large biology course. Instructor reflections will be examined using thematic analysis.
	Biology Co-PAs
Computer Science Co-PA
GRA

	Investigate how the use of the Oxford Tutorial using Chrysalis influences long-term knowledge retention and knowledge decay between related courses.
	Knowledge retention/decay will be assessed with a follow-up quiz on Oxford Tutorial concepts, administered in a subsequent course 6-8 weeks later. 
	Quiz results will be analyzed to assess the extent of knowledge retention and knowledge decay.
	Biology Co-PAs
Computer Science Co-PA
GRA


*PA – Principal applicant; GRA – Grad research assistant. 
			


1. Statement regarding areas of expertise of project applicant(s) 	Comment by Annik Bilodeau: This section should be amongst the shortest of the proposal. Try not to allocate more than 50-75 words to it.
The Biology Co-PAs and the Computer Science Co-PA have substantial expertise in biology and computer science, respectively. The Computer Science Co-PA is a part of the team who designed Chrysalis and has used the platform in their courses. Applicants bring expertise in quantitative research and statistical analysis and will prepare data for dissemination through analysis of survey responses and student performance. 

1. Outline of project’s impact – contribution to your faculty, and when applicable, to the broader UWaterloo community: 
This project embeds experiential learning directly into course activities by requiring students to teach course concepts to Chrysalis. This aligns directly with the Faculty of Science Priority ‘A’ on Innovation and Teaching, specifically goals A2 and A3, with a focus on scalable experiential learning. Students will develop core course competencies by iteratively explaining and refining their understanding as they interact within the Chrysalis environment. By leveraging this LLM, students will strengthen their ability to communicate course concepts, aligning with the Faculty of Science and the University’s emphasis on experiential learning and evidence-based pedagogical innovation. 	Comment by Katie McElroy: It is important to directly reference faculty or university-wide goals, when possible! This does a good job connecting the project to Science’s priorities. 
Central to this project is the introduction of an AI-mediated teaching exercise embedded within Introductory Cell Biology, designed to deepen students’ conceptual understanding through structured explanation and guided interaction. When students work within the Chrysalis platform, they demonstrate understanding through their ability to teach concepts to others. Rather than using AI as a shortcut for answers, this exercise positions the LLM as a learning partner that prompts students to articulate and refine their explanations. This will move students beyond passive intake of course content towards active articulation of their knowledge. There is benefit to members of the university learning community by providing a replicable model for responsible and effective AI integration in education. 
Within the faculty, this approach contributes to teaching and learning by offering instructors a scalable and adaptable pedagogical tool that can be integrated across disciplines. It supports more active learning without significantly increasing instructor workload. The Chrysalis platform is currently in a pilot stage, and its implementation in Introductory Cell Biology will demonstrate its ability to scale to large class sizes while effectively engaging students across disciplines. The implementation strategy can be shared across departments, supporting instructors who are seeking meaningful ways to incorporate AI into their teaching.	Comment by Katie McElroy: A project that can be shared across various disciplines is always a positive. 
h)  Plan for dissemination:
Results will be disseminated to maximize impact and engagement. Findings will be shared through “Lunch and Learn” workshops co-hosted with ITSU designed to encourage practical application of Chrysalis in undergraduate teaching. At the broader university level, results will be presented at UWTL to reach a wider audience. In addition, project outcomes will be shared nationally through presentations at several conferences, including the Western Conference on Science Education (WCSE), and the Society for Teaching and Learning in Higher Education (STLHE). 

A manuscript detailing the projects findings will be prepared for submission to a peer-reviewed teaching journal such as the Canadian Journal of Higher Education.

i) Sustainability:
If the project supports improved student learning, it may be sustained through faculty resources to cover the costs of the Chrysalis platform. Alternatively, Chrysalis could potentially receive central institutional support, enabling further integration to reach a wider audience across campus through the EdTech hub. The results of this will also inform the financial viability and long-term sustainability of adopting such an LLM-based learning tool at scale within the institution.

j) Budget: 

	
Item

	Rate
	# hours
	Amount
	Justification

	Graduate Research Assistant (GRA)
	$54.49/hour
($47.80/hr base pay + 14%)
	70
	$3,814.30
	The hiring of a Masters GRA is essential to support the successful implementation and evaluation of this project. The GRA will contribute to the development and refinement of the project activities (~5 hours), play a key role in troubleshooting student onboarding (~5 hours), and resolve any technical issue (~2 hours).
They will also provide analysis of student surveys (~30 hours), perform usage data and assess associated costs of Chrysalis to help determine overall scale-up and sustainability of the platform (~3 hours). The data for the manuscript for dissemination will be drafted by the GRA (~25 hours). 	Comment by Katie McElroy: Having a clear breakdown of the tasks and the projected hours is very important in the justification of a budget. 

Be as specific as possible here! 

	Dissemination - Faculty Lunch and Learn Workshop
	$25.00/person (UW Catering)
	N/A
	$1,250.00
	Assist with knowledge dissemination strategy. The lunch-and-learn format maximizes participation. Both on and off-campus providers offers boxed lunches (~$25/person). This workshop is designed not only to introduce participants to Chrysalis but also provide hands-on guidance so instructors can directly implement assignments in their courses. 

	Dissemination - Conference travel
	$850 (registration)
$650 (travel fees)
$500 (3 nights’ accommodation)
	N/A
	$2,000.00
	We wish to present our findings at the Western Conference on Science Education (WCSE) 2027, a large Science-specific teaching conference that enables targeted engagement with educators in the field. Also, dissemination at the Society for Teaching and Learning in Higher Education (STLHE) 2027, a national teaching conference that enables the dissemination of this project to a much wider audience (2026 conference fees are uses as the basis of this budget request). 

Additional expenses will be covered by the PAs’ FPER.  

	Survey Participant Raffle Gift Cards
	$5 WatCard Gift Card
	87 gift cards
	$435.00
	A gift card raffle is being offered to encourage survey participating. To preserve anonymity, respondents complete the survey separately from an optional entry form for the draw, ensuring responses cannot be linked to participant identities.

	Total
	
	
	$7,499.30
	





k) Timeline: Reimagining the Oxford Tutorial Experience in a Large Introductory Course using Chrysalis, an LLM Companion.
	Activities and Milestones
	2026
	2027

	
	June
	July
	Aug
	Sept
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	June
	July
	Aug
	Sept
	Oct
	Nov
	Oct
	Dec
	Jan

	Decision sent to applicants – mid-June
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Submit ethics proposal – July 15
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Funds released if Ethics clearance obtained
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Start date for the project
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Create Oxford Tutorial materials
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Record a Chrysalis onboarding video
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Student registration and Chrysalis practice
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Oxford Tutorial with Chrysalis In-class activity
	
	
	
	
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Student pre- and post-activity quiz
	
	
	
	
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Conduct student survey (Cell Biology)
	
	
	
	
	
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Knowledge retention/decay quiz (Human Physiology)
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	

	Data analysis
	
	
	
	
	
	
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	

	Facilitate Lunch & Learn Workshops
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	X
	
	
	
	

	Disseminate findings
	
	
	
	
	
	
	
	
	
	
	X
	
	X
	X
	
	
	X
	X
	
	
	

	Submit final report
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
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Appendix A – Research Protocols

Standardized Pre/Post Testing

All students in Introductory Cell Biology will complete:
0. A 10 multiple-choice question pre-test assessing knowledge across three course concepts (Concepts A, B, and C) at various levels from memory recall to applied-level (pool of questions to pull from) all students receive the same questions for the pre-test.
The pre-test will take place during class time immediately preceding the Oxford Tutorial. Students will record their answers to the multiple-choice questions on a written bubble answer sheet (e.g. Crowdmark or Akindi). This pre-test is worth 1% of the final course grade.

0. During class time students will be randomly divided into groups both interacting with Chrysalis. This activity is worth 2% of the final course grade and will be graded for completion.
· Group A will work on the Oxford Tutorial through Chrysalis on one of three random topics without having access to course materials. These students will teach the topic to Chrysalis in which they explain the randomly assigned topic from memory.
· Group B will review course materials through Chrysalis on one of three random topics and not participate in an Oxford Tutorial interaction with Chrysalis during class time. 

0. A 20 multiple-choice question post-test assessing knowledge across all three concepts in which all students receive the same questions. Students complete the post-test containing questions at various levels from memory recall to applied-level (overall equivalent difficulty) including questions from the pre-activity quiz pool (10 questions will be completely different). The post-test will take place during class time immediately following the Oxford Tutorial. Students will record their answers to the multiple-choice questions on a written bubble answer sheet (e.g. Crowdmark or Akindi). This post-test is worth 1% of the final course grade.

During the second iteration of the Oxford Tutorial, students in Groups A and B will switch groups and be randomly assigned one of the two remaining topics they have not previously completed. 

This design will allow us to compare student learning in Group A between the one concept students taught to Chrysalis during the interaction and the other two concepts they did not teach Chrysalis. This comparison will help determine whether students demonstrated better learning for the concept they taught to Chrysalis compared to the concepts they do not teach. In contrast, for students in Group B, learning will be compared between the one concept they reviewed on Chrysalis and the two other concepts they did not review. By having students switch between Groups A and B for their second Oxford Tutorial, it will be possible to compare student performance on concepts they only reviewed with their performance on concepts they taught to Chrysalis.  

Students who elect to not participate in the Oxford Tutorial with Chrysalis will complete the pre-test and post-test and also complete an in-person discussion with the course teaching assistant with the same grade distribution. 

To measure knowledge retention and decay of key concepts covered in the Oxford Tutorial in Introductory Cell Biology, students enrolled in Principles of Human Physiology the next semester will complete a prerequisite knowledge quiz including the same questions covering concepts in the Oxford Tutorial. All students enrolled in Principles of Human Physiology will complete this quiz during the first week of class that is worth 2% of their final grade, however only responses from students who completed the Oxford Tutorial in Introductory Cell Biology will be analyzed to assess knowledge retention and decay.

Paired t-tests conducted for the pre- and post-activity responses will be used to measure statistical significance. A repeated measures ANOVA for questions that are the same for pre-test and post-test, final exam, and retention (human physiology course) will be conducted in order to show if interaction with Chyrsalis is associated with measurable improvements in conceptual understanding and performance on assessments.


Exam Question Analysis

Exam question analysis will be conducted at the individual question level to identify changes in student performance across specific concepts. Tracking individual question may reveal if are there misconceptions that persist or if students improved on concepts. A subset of post-Oxford Tutorial questions will be asked on the final exam to see if there was retention after the Oxford Tutorial. These same questions will be asked at the beginning of the follow-up human physiology course to measure retention in knowledge or knowledge decay. 



Appendix B 

After the Oxford Tutorial with Chrysalis activity, students will be asked the following questions, each of which will have a Likert-scale:
	- Strongly Disagree
	- Disagree
	- Neutral
	- Agree
	- Strongly Agree


1. The Oxford-Tutorial with Chrysalis helped me understand the key concepts of the course better.
2. I feel more confident applying the knowledge or skills addressed after completing the Oxford-Tutorial with Chrysalis.
3. The Oxford-Tutorial with Chrysalis encouraged me to think critically about the topic.
4. The Oxford-Tutorial with Chrysalis helped me make connections between different course topics.
5. Completing the Oxford-Tutorial with Chrysalis improved my problem-solving or analytical skills related to the course.
6. The instructions and expectations for the Oxford-Tutorial with Chrysalis were clear.
7. The Oxford-Tutorial with Chrysalis motivated me to engage more deeply with the course material.
8. I would like to use the Chrysalis in future courses.

Students will also be asked the following open-ended questions for a written response that will be analyzed and coded by thematic analysis:
1. Briefly describe the most valuable thing you learned from the Oxford-Tutorial with Chrysalis.
2. How did the Oxford-Tutorial with Chrysalis help you understand the material in a new way?
3. Describe any technical challenges (such as …) you experienced while interacting with the Chrysalis.
4. Describe any non-technical challenges (such as …) you experienced while interacting with the Chrysalis.
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