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Schema Study: A Large Language Model (LLM) Application for Asynchronous Student Learning and Inquiry
Keefe Reuther, Liam O Mueller, Grace Constantian, and Albert Nguyen
Assignment Submission Instructions
For Both Activities: Complete the discussion board activity as described, then submit the following artifacts to the LMS for assessment:
Required LMS Submissions:
1. Screenshot Collection: Submit a compiled document containing all screenshots from your Schema Study interactions
2. Written Reflection: Include a brief reflection (2-3 sentences) on how the AI feedback changed your understanding of the focal concepts
3. Cross-Concept Connection: Provide your written scenario demonstrating connections between course terms
4. Claim Verification Summary: Document your source verification process and conclusions

Learning Outcomes Addressed:
· Activity 1: Critical evaluation of AI-generated content; source verification skills; academic citation practices
· Activity 2: Conceptual integration; applied reasoning; formative feedback utilization; peer collaboration

Online Discussion Board Activity 1

As artificial intelligence and chatbots like ChatGPT become more integrated into our daily lives, it's crucial to approach the information they provide with a critical mindset. Unlike human experts, chatbots are unable to reliably cite sources, making it harder to verify where their information comes from. While you can follow up with a person and hold them accountable for their claims, chatbots function more like "black boxes," generating responses based on patterns in data without offering direct citations or the ability to clarify. This activity focuses on the importance of cross-checking chatbot-generated information with reliable, scholarly sources.

Step 1: Visit the Schema Study app, open it, and select a term from the dropdown menu that you find confusing or intriguing.

Step 2: Start a conversation with the chatbot about the term, encouraging it to provide detailed explanations. Specifically ask the chatbot to make specific claims about mechanisms, relationships, or applications rather than general definitions. When the chatbot provides information that includes:
· Specific numerical data or statistics
· Causal relationships (X causes Y)
· Research findings or study results
· Mechanistic explanations (how processes work)
· Claims about effectiveness or outcomes
Take a screenshot of that portion of the conversation. Avoid selecting common knowledge statements that don't require citation.

Step 3: In your discussion post, include:

· A screenshot of the chatbot snippet.
· 1-2 sentences explaining why you chose that specific part of the conversation.

Step 4: Find a classmate’s post that hasn't been replied to yet. Conduct online research to verify the chatbot’s information using reliable sources like textbooks, expert writings, government or university websites, peer-reviewed journal articles, or other scholarly references. You can refer to 'What Types of References Are Appropriate?' as a guide.

Step 5: In your reply, provide:

· A citation of the source you found to either confirm or refute the chatbot's information. Use 'APA Formatting and Style Guide' for help with proper APA format.
· A brief explanation detailing how your source confirmed or refuted the chatbot’s claim, using quotations where appropriate.

Example Student Response:
[image: A screenshot of a computer

AI-generated content may be incorrect.]

Mastery Rubric for Online Discussion Board Activity 1

This rubric assesses your performance on the Online Discussion Board Activity 1, focusing on your engagement with the chatbot, your critical evaluation of its information, and your ability to verify that information using scholarly sources.

[bookmark: _qhp0ghsoci11]Performance Levels
	Criteria
	Mastery
	Proficient
	Developing
	Beginning

	1. Chatbot Engagement
	- Engages deeply with the chatbot, eliciting detailed responses.

- Demonstrates critical thinking and curiosity throughout the interaction.
	- Engages with the chatbot adequately but may not fully explore depth.

- Shows some critical thinking in the interaction.
	- Limited engagement with the chatbot.

- Interaction lacks depth and critical inquiry.
	- Little to no engagement with the chatbot.

- Interaction is superficial or irrelevant.

	2. Screenshot Inclusion and Relevance
	- Includes a clear and relevant screenshot of the chatbot conversation.

- The selected snippet requires citation and is not common knowledge.
	- Includes a mostly relevant screenshot.

- The snippet may be somewhat common knowledge or less critical.
	- Screenshot is included but may be unclear or only partially relevant.

- The snippet does not significantly require citation.
	- No screenshot included, or the screenshot is irrelevant.

- The snippet is common knowledge or inappropriate.

	3. Explanation of Selected Conversation Snippet
	- Provides a clear and thoughtful 1-2 sentence explanation of the chosen snippet.

- Explanation demonstrates critical analysis of the chatbot's information.
	- Provides an adequate explanation of the chosen snippet.

- Explanation shows some analysis but may lack depth.
	- Explanation is unclear or lacks connection to the snippet.

- Minimal analysis is evident.
	- No explanation provided, or explanation is irrelevant.

- Lacks any analytical insight.

	4. Research and Verification of Chatbot's Info
	- Conducts thorough research finding a reliable, appropriate scholarly source.
	- Conducts adequate research using an acceptable source.

- Source partially verifies or refutes the chatbot's information.
	- Research is minimal or relies on less credible sources.

- Weak connection between research and the chatbot's information.
	- Fails to conduct research or uses inappropriate sources.

- Source does not verify or refute the chatbot's information.

	5. Citation of Source in APA Format
	- Provides a complete and correctly formatted APA citation.

- Includes all necessary components (author, year, title, source).
	- Provides an APA citation with minor formatting errors.

- Missing one component or minor mistakes.
	- Citation is incomplete or has significant formatting errors.

- Missing multiple components.
	- No citation provided, or citation is not in APA format.

- Citation is incorrect or irrelevant.

	6. Explanation of Source Confirmation/Refutation
	- Offers a clear and concise explanation of how the source confirms or refutes the chatbot's claim.

- Uses direct quotations appropriately to support the explanation.
	- Provides an explanation of how the source relates to the chatbot's claim.

- May use quotations but not optimally.
	- Explanation is unclear or lacks sufficient detail.

- Does not effectively use quotations.
	- No explanation provided, or explanation is irrelevant.

- Fails to connect the source to the chatbot's claim.




Instructions for Use:

· Mastery: Aim for this level by thoroughly completing each part of the assignment with attention to detail and quality.
· Proficient: Meets the basic requirements but may need minor improvements.
· Developing: Needs significant improvement in multiple areas.
· Beginning: Does not meet the basic requirements; major revisions are necessary.

Note: This rubric is designed to help you understand the expectations for the assignment and to self-assess your work before submission. Focus on each criterion to ensure a comprehensive and high-quality contribution to the discussion board.



Online Discussion Board Activity 2

Connecting different concepts deepens your understanding and retention of material, while also enabling you to apply your knowledge in new situations—an essential skill in biology. By linking terms meaningfully, you build a more integrated and applicable knowledge base, making complex topics easier to manage and recall during exams or practical applications. In this activity, you’ll use Schema Study to practice connecting course terms through creative scenarios, with the benefit of receiving formative feedback from the chatbot. This assignment, combined with ongoing practice, will help strengthen your understanding, improve critical thinking, and prepare you for success in the course.

Step 1: Open the Schema Study app, select a term from the dropdown menu that you can confidently explain to a fellow student.

Step 2: Use the following prompt with the chatbot:

"I want to test my ability to connect this term to others in the term list. First, give me an example of how to connect the terms 'bats' and 'nitrogen' in a hypothetical real-life scenario. Second, prompt me to similarly create a logical applied scenario between the term I chose and one other you choose randomly from the course term list. Your role is to provide feedback on the scenario I create."

Engage fully with the chatbot, following its prompt and thoughtfully creating your scenario. If you can’t think of a connection between the two terms, feel free to ask for another random term. Make sure the scenario demonstrates your broader knowledge of the material—avoid surface-level connections like "bats and nitrogen are both course terms" or "both contain the letter 't'." Be creative and take your time.

Step 3: In your discussion post, include the following:

· The term you selected and the random term the chatbot provided.
· The hypothetical scenario you created, connecting the two terms.
· A screenshot of the formative feedback from the chatbot.
· A short reflection (2-3 sentences) on the exercise, including whether you agree with the chatbot’s feedback.

Step 4: Find a classmate’s post that hasn’t been replied to yet. Use the same two terms from their post to create a completely different real-life scenario connecting those terms.

Example Student Response
[image: A close-up of a paper

AI-generated content may be incorrect.]

Mastery Rubric for Online Discussion Board Activity 2

This rubric assesses your performance on the Online Discussion Board Activity 2, focusing on your ability to creatively connect course terms, engage with the chatbot for formative feedback, reflect on the exercise, and interact with classmates by creating new scenarios.
[bookmark: _p9anjvpx657w]Performance Levels
	Criteria
	Mastery
	Proficient
	Developing
	Beginning

	1. Selection of Term and Chatbot Engagement
	- Selects a term confidently understood. - Engages fully with the chatbot, following the prompt precisely. - Demonstrates critical thinking and curiosity throughout the interaction.
	- Selects an appropriate term. - Engages adequately with the chatbot but may not fully explore depth. - Shows some critical thinking in the interaction.
	- Selects a term but engagement with the chatbot is limited or incomplete. - Interaction lacks depth and critical inquiry.
	- Fails to select an appropriate term. - Little to no engagement with the chatbot. - Interaction is superficial or irrelevant.

	2. Creativity and Depth of Hypothetical Scenario
	- Creates a highly creative and logical real-life scenario connecting the two terms. - Demonstrates deep understanding of both terms and their interrelation. - Avoids surface-level connections.
	- Creates a logical scenario connecting the two terms. - Shows understanding of the terms but may lack creativity or depth. - May rely slightly on surface-level connections.
	- Scenario connects the terms but is simplistic or lacks logic. - Minimal understanding of the terms is evident.
	- Scenario is unclear, illogical, or fails to connect the terms meaningfully. - Lacks understanding of the terms.

	3. Inclusion and Relevance of Chatbot Feedback Screenshot
	- Includes a clear and relevant screenshot of the chatbot's formative feedback. - Feedback is directly related to the scenario and provides valuable insights.
	- Includes a screenshot of the chatbot's feedback. - Feedback is somewhat relevant to the scenario.
	- Screenshot is included but may be unclear or only partially relevant. - Feedback has minimal connection to the scenario.
	- No screenshot included, or the screenshot is irrelevant. - Feedback does not relate to the scenario.

	4. Reflection on Exercise and Chatbot Feedback
	- Provides a thoughtful 2-3 sentence reflection on the exercise. - Critically evaluates the chatbot’s feedback and expresses agreement or disagreement with clear reasoning.
	- Provides a reflection on the exercise. - Addresses the chatbot’s feedback with some reasoning.
	- Reflection is minimal or lacks depth. - Limited evaluation of the chatbot’s feedback.
	- No reflection provided, or reflection is irrelevant. - Does not address the chatbot’s feedback.

	5. Response to Classmate’s Post
	- Creates a completely different, creative, and logical real-life scenario using the same terms. - Demonstrates deep understanding and originality.
	- Creates a different scenario connecting the terms. - Shows understanding but may lack creativity or depth.
	- Scenario is somewhat different but may be simplistic or similar to the original. - Minimal understanding is evident.
	- Does not provide a different scenario, or scenario fails to connect the terms meaningfully.



Instructions for Use:

· Mastery: Aim for this level by thoroughly completing each part of the assignment with attention to detail and quality.
· Proficient: Meets the basic requirements but may need minor improvements.
· Developing: Needs significant improvement in multiple areas.
· Beginning: Does not meet the basic requirements; major revisions are necessary.

Note: This rubric is designed to help you understand the expectations for the assignment and to self-assess your work before submission. Focus on each criterion to ensure a comprehensive and high-quality contribution to the discussion board.
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The term | provided: Alternative Hypothesis

The term the chatbot came up with: covariance

Let say that you are collecting data on how a certain type of chemical (chemical a and chemical b) influence plant growth. You hypothesize that the growth rate of the plants depends
on the type of chemical used. This would be your Alternative hypothesis and how the variables relate to each other: growth rate and type of chemical would be the covariance. If
chemical A and its growth rate are positively correlated, chemical A will increase the plants growth rate. This covariance would support the Alternative hypothesis.

You've crafted a thoughtful scenario connecting the "Alternative Hypothesis" with "covariance." Let's break it down:

1. Alternative Hypothesis: You've clearly stated that your hypothesis is that plant growth rate depends on the type of chemical used. This sets up a
testable prediction that there will be a difference in growth rates between plants treated with chemical A and those treated with chemical B.

2. Covariance: You've linked covariance to the relationship between the type of chemical and plant growth rate. By examining how these variables
change together, you can assess whether there's a positive or negative relationship, which supports or refutes your alternative hypothesis. | like how the Ai

Your scenario effectively demonstrates how understanding covariance can provide evidence for an alternative hypothesis by showing relationships
between variables.

To deepen your understanding, consider this: If you find that both chemicals have similar covariances with plant growth, what statistical test might you
choose to determine if there's a significant difference in their effects? How would this choice relate to other terms like "ANOVA tests" or "2 sample t-

test"?

chatbot provided a deeper and more engaging conversation by complexifying the scenario by saying both chemicals would have covariances that were similar and rather than just
trying to find the right covariance, you need to measure the strength of these covariances. The answer to this is a 2 sample t-test.
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Dunning- Kruger effect

INSTRUCTIONS FOR STUDENTS: v

s ‘why was it that those who scored in the lowest quartile tended to overestimate their abilities significantly?

That's an insightful question! The tendency for individuals in the lowest quartile to overestimate their abilities is often
attributed to a lack of metacognitive skills. Metacognition refers to the ability to reflect on and evaluate one's own knowledge
and performance. When someone lacks expertise in a particular area, they may also lack the awareness needed to recognize
their own limitations.

In simpler terms, f you don't know much about a topic, you might not realize what you don't know. This can lead to an inflated
sense of confidence because you're unaware of the gaps in your understanding.

Let's consider a hypothetical scenario: A student new to R programming might feel confident after writing a simple script.
However, without deeper knowledge of programming concepts or potential pitfalls, they might not recognize errors or
inefficiencies in their code. How do you think gaining more experience or seeking feedback could help this student develop

better self-assessment skills?

2.1 chose this particular section of the conversation in chat bot because while | was learning about “Dunning-Kruger effect” majority of my questions were answered with the
experimental data and this question evoked an answer with a term | had never heard of before. This term being Metacognition, which | found to further my understanding of the
effect and how it impacted in environments where the effect would be present.

3. Xingchen Zhou, et al. “Dunning-Kruger Effects in Face Perception.” Cognition, Elsevier, 9 June 2020,
www.sciencedirect.com/science/article/pii/S0010027720301645#:~:text=The%20Dunning%E2%80%9 3Kruger%20Effect%20refers which%20it%20is%20not%20found.

4. My source in this situation confirmed the chatbot's claim about metacognition and also helped to further my understanding by providing more information. As stated in the abstract
the “Dunning-Kruger Effects in matching tasks for unfamiliar identity, familiar identity, gaze direction, and emotional expression. Low performers overestimated themselves, and
high performers underestimated themselves”.





