
Chatbots are gaining popularity in educational settings and can potentially 
have a large effect on student learning outcomes by closing the gap between 
learner-instructor presence in online learning and their ability to personalize 
student learning (Ondáš et al., 2019; Pereira et al., 2023; Wu & Yu, 2024).

There are conflicting reports on the learning gains of using chatbots in 
education. Some studies have found that grades decreased with the use of 
ChatGPT, even though students found it useful (Forero & Herrera-Suárez 
(2023), others found no difference in knowledge scores or learning outcomes 
(Han et al., 2022; Kumar 2021), while others found that student learning and 
motivation increased with the use of chatbots (Chang et al., 2022; Yin et al., 
2021). 

The Aim of our study was to understand if the use of chatbots specifically 
trained on lecture material could increase student learning outcomes, as 
measured by exam scores. A survey was also given to gain a better 
understanding of students’ perceptions and usage of chatbots.

Our hypothesis is: chatbots that are trained on specific lecture content in 
a class will help increase student learning
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• ChatBotKit™ was used to train ChatGPT4 on lecture transcripts from the 
“The Dog” (VME3001) and “The Cat” (VME3002) classes at the University of 
Florida.

• Experiments were conducted during the Summer 2024 semester (Dog 
Class) and in the Fall 2024 semester (Cat Class). 47 total students 
participated in these studies.

• Terracotta™, a LMS plugin, was used to create randomized experimental 
and control groups in Canvas. The study design, which was flipped during 
the course to minimize bias,  can be seen in the image below: 

• Students were provided with information on how to use the chatbots, 
including a training video

• They were prompted to use the chatbot to complete study guides as a 
study tool for the exam

• Students received a survey at the end of the semester to learn more about 
their previous AI use and their perceptions before and after using our 
chatbot 

• After the study, student performance and engagement data were exported 
from Terracotta into JSON format. The JSON file was converted to Excel 
CSV format using a novel Python program. Data from the excel CSV file was 
then used for statistical hypothesis testing.

• Not all students had used a Chatbot or AI tool before our class. This was lower in the Summer study group (41%) compared to the Fall study group (63%) 
[Figure 1]. Interestingly, students with previous AI tool experience appeared to be more inclined to participate in the Chatbot study. In the Fall study group 
63% had used an AI tool before, whereas in the non-study group only 29% had used an AI tool previously [Figure 1] 

• When we asked students their preference in creating their study guides, there was a shift from less than 20% of students in the Summer to over half 
(57%) of the students in the Fall preferring to use AI tools [Figure 2, right side of graph]

• In the Fall, more students used the Chatbot to prepare for the exam beyond the study guide (Summer 7% vs Fall 31%) [Figure 3]. Students also found 
the chatbot more instrumental in doing well on the exam in the Fall group (3.4 ± 1.09) than the Summer group (2.48 ± 1.09). This may correlate with 
additional emphasis by instructors using AI training videos  in the fall class (9.5 minutes long)   compared to the summer class (only 3.5 minutes long) to 
showcase the advantages to students for using chatbots.  

• Students overwhelmingly (>50%) wish to see chatbots used in future courses [Figure 4]
• Students found the chatbot moderately helpful before using chatbots in our class [Figure 5A]. 
• When we asked students if they had a perception change after using the chatbot in our class, 5 students said yes. All 5 students that addressed that 

survey question had a positive increase in their perception of the helpfulness of chatbots [Figure 5B]
• Finally, we asked students what they liked about our chatbots, and what they would like to see changed. These were our top responses:

• Chatbot usage significantly improved exam performance: Students 
who used the chatbot scored 10.2% higher on exam questions compared 
to experimental students who did not use it (p < 0.04). When compared 
to all students not using the chatbot (control + non-users), the 
performance increase was 6.1% (p = 0.08)

• Usage rates highlight engagement challenges: Despite being in the 
experimental group, only 60% of students actually used the chatbot to 
complete their study guides. This usage gap emphasizes the need for 
better onboarding and motivation strategies.

• Training makes a difference: Between Summer and Fall, students using 
the chatbot beyond the study guide jumped from 7% to 31%, and those 
preferring AI for study guides increased from <20% to over 50%. This 
perhaps correlated with extending the Chatbot training videos used in 
the class  from 3.5 minutes   (summer) to 9.5 minutes (fall) and including 
usage examples like flashcards and practice exams.

• Prior AI exposure influences participation: In Fall 2024, 63% of the 
study group had prior AI experience versus 29% in the non-study group 
(p = 0.0631), suggesting prior exposure to AI tools encourages 
participation in educational AI studies.

• Students want more chatbot integration: By the end of the Fall 
semester, 75% of the study group said they would like to see chatbots 
integrated into future courses, compared to 52% in the Summer. This 
again demonstrates how improved training, via the training videos, may 
shift student attitude.
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Tool Recommendations

Results 
• Only a subset (60%) of the experimental students used the chatbots. Therefore, students were divided into three groups: 

(0) Control (no access to chatbot), (1) Experimental (access to chatbot, but did not use), (2) Experimental (used the chatbots) [Table A]
• When exam performance of both Experimental groups were compared to students in the control group, a significant difference was found in students in 

the experimental group using the chatbot tool compared to students in the experimental group not using the tool (P<0.04) [Table B]

• Overall, students in the experimental group had a 10.2% improvement in their exam performance compared to students that did not use the 
chatbot (group 2 vs. 1)
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• Improve ability to handle complex questions… (60%)
• Improve ability to summarize/review concepts… (60%)
• More detailed responses/explanations…(47%)

“What would you change for future Chatbot uses in this course?”

• Helped clarify complex concepts… (69%)
• Receive answers anytime 24/7 … (56%)
• Made course content feel more interactive…(25%)

“What did you find most beneficial about the Chatbot?” 

• Training students how to use chatbots effectively is important
• How to access and use chatbot, types of questions to ask, examples, 

prompt engineering, re-prompting, etc. 
• Students may benefit from a trial run of the chatbot before first official 

use & so may instructors (see what works well and what doesn’t)
• Use incentives and rewards for using the chatbot to increase student 

motivation and engagement (i.e. extra credit points)
• Survey your students. Find out what they like and what they don’t
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