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Schema Study: Harnessing Al to enhance study

The Problem:

Novice learners often lack study skills that promote deep,
higher-order learning and inspire feelings of self-efficacy.

* Teaching higher-order study skills is time
and labor-intensive.

* It can be intimidating to proactively seek
resources.

* Drawbacks to using unstructured tools
such as ChatGPT and web searches

Bloom’s Taxonomy
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Schema Study: an R-based Shiny web app

Schema Study: An Al-

enhanced study app
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Fine-tuning with Course Information:

* Adding your course data to the chat conversation
* Lecture transcripts
* PDFs, Word Docs

* Webpages
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LangChain + Chroma
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skills and learning in biology

A Solution: Guided web-based study activities with

generative Al formative feedback
Benefits:

* Real-time feedback * More inclusive

able for large ¢ 554

* R/python web application and Bt
OpenAl API e
S RN VT * Can train the chatbot on a
corpus of course material

* Potentially more secure
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Implementation

Schema Theory &
Concept Mapping

* Experts easily apply
relevant schema

* Students can benefit
from their:
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* Testing apps in python or JavaScript
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* Training models on course materials with
Langchain for other use cases

* Testing/using this app in your classes

* How can we apply this in different feedback
and assessment contexts?

Interested in collaborating?

Contact me!
Keefe Reuther
UC San Diego

kdreuther@ucsd.edu
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The Problem:

Novice learners often lack study skills that promote deep,
higher-order learning and inspire feelings of self-efficacy.

Bloom’s Taxonomy

‘ CREATING

, Use information to create something new

* Teaching higher-order study skills is time
and labor-intensive.

. EVALUATING

" Examine information and make judgments

HIGHER-ORDER
THINKING SKILLS >

* |t can be intimidating to proactively seek
resources. ANALYZING

Take apart the known and identify relationships

APPLYING

Use information in a new (but similar) situation
UNDERSTANDING
Grasp meaning of instructional materials
REMEMBERING
Recall specific facts

* Drawbacks to using unstructured tools
such as ChatGPT and web searches
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A Solution: Guided web-based study activities with
generative Al formative feedback

Benefits:

* Real-time feedback * More inclusive

* Anytime/anywhere * Cost is shifted away from

* Scalable for large classes students
* R/python web application and ' Ee,ss (: 8 thhn'tca;hutrdle

* Directly integrated into course
OpenAl AP] N MS
* Structured Activity . the chath
* Student responses are filtered Can train the chatbot O.n a
through instructor prompt COrpus of course material

e Potentially more secure



Definition: Beneficial,
variable, and heritable traits

Implementation
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Schema Study: an R-based Shiny web app
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Schema Study: An Al-
enhanced study app

Click the button below to randomly pick a
relevant term from an introductory
undergraduate course in ecology, evolution, and
biodiversity

Questions? Thoughts? Email Keefe Reuther at
kdreuther@ucsd.edu

Lab Website

Niche

Write a simple definition of the term and anything else
that you might include in a concept map of this term.
See the instructions tab for an example of a full
concept map for natural selection (500 characters
max).

This is the range of all environmental variables in
which an organism in a species has positive fitness.
It is also a small nook in a bookcase

Click here to check answer

Your response seems to be missing the term you're
defining. However, the definition you provided seems to
be describing the concept of 'ecological niche'. The
second part of your definition, about a nook in a
bookcase, is not relevant to biology. An ecological niche
refers to the role and position a species has in its
environment, including its interactions with other
species and its use of resources. It's important to
remember that no two species can occupy the same
niche in the same habitat at the same time (Gause's
law).



Schema Study — Level 2
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Schema Study — Level 3
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e App chooses from course term list
e Random changes in DNA sequence
e New mutations can often make a trait more extreme
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e Many spiders migrate via ballooning (a.k.a.
nightmare fuel)
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Fine-tuning with Course Information:

* Adding your course data to the chat conversation
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Evaluation

3 Levels of
Schema
Study
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* Pre/post quizzes

| * Surveys
GPT-4 fine- * User data
tuned with :

Course * [nterviews

resources
feedback ¢ ACCU I'a Cy

* Expert review

' Accuracy
' Efficacy

J
i
|




Interested in collaborating?

* Testing apps in python or JavaScript

* Training models on course materials with
Langchain for other use cases

* Testing/using this app in your classes

 How can we apply this in different feedback
and assessment contexts?

Contact mel!

Keefe Reuther
UC San Diego
kdreuther@ucsd.edu
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