Evaluating an Al-Powered Tool to Improve Pediatric

Introduction

Pediatric medication administration requires precise dosage
calculations due to children’s varying weights and developmental
considerations. Despite repeated instruction, undergraduate
nursing students frequently report anxiety and difficulty mastering
dosage math, particularly in pediatrics where the margin for error
is narrow (Cartwright et al., 2021; Fleming et al., 2020).

Emerging technologies, such as Al-powered educational tools,
offer new possibilities to enhance learning and reinforce clinical
reasoning (Topaz & Pruinelli, 2017). Conversational agents like
chatbots have shown promise in health education, providing
scalable, interactive learning experiences (Kulikovskaya &
Stoyanov, 2022).

However, the integration of artificial intelligence into
undergraduate nursing curricula remains limited and under-
researched (Schuessler et al., 2023).

To address persistent gaps in medication math competency, we
piloted the Medimath Bot, a conversational Al tool, in a pediatric
nursing course.

The bot was designed to simulate real-time problem-solving, offer
unlimited practice opportunities, and promote student confidence.

Aims
1.

Evaluate the impact of the Medimath Bot on student
performance and failure rates in pediatric dosage calculations
by comparing exam outcomes across semesters.

N

Explore student perceptions of the Medimath Bot’s usability,
ease of use, and overall learning experience.
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MediMath Bot Opening Prompt

Welcome! You can practice all three types of questions that will appear on your dosage caloulations quiz:

L Fluid Maintenance Requirements [up to 20 kg)
Dosage by Weight
& IV Flow Rated
Important Guidelines:
= You must upload a picture of the drug label to practice or test Desage by Weight calculations.
= For the Practice Quiz, you must first provide theee drug labels,

= The quiz will consist of 1) questions [one at a time), 20-minute time Emit, and 2 minimem score of G710
to earn your "Good to Go™ badge.

+ Mo formulas or concentrations will be pravided in quiz questions—you must recall ar retrieve these

from uploaded labels,
#  Rounding Rules:
= Round only at the end of your caloulations,
»  Found to one decimal for mast problems.
»  Flyid maintenance & IV flow rates must be whole numbers.
Let's get started!
Upload drug labels images) if you want Dosage by Weight or the Practice Quiz
O tell me whath type of problem you'd like to practice first:
“Flusd Maintenance”, "Dosage by Welght™, or “TV Flow Rate”

Evaluation

We compared dosage calculation exam results from three
semesters prior to the bot’s introduction with results from Spring
2025, when students used the Medimath Bot. The exam was
standardized across all terms, with a passing score set at 9 out of
10.

Spring 2025 students also completed a brief evaluation rating the
bot’s helpfulness and ease of use, and provided open-ended
feedback. We analyzed exam performance descriptively and
reviewed qualitative responses for common themes

Metric Pre-Bot (3 Terms) Spring 2025 (Bot Used)
Total Students 109 37
Average Score 9.44 9.57
Perfect Scores (%) 66 (60.6%) 28 (75.7%)
Failed (=8) (%) 10 (9.2%) 4 (10.8%)

Students who used the Medimath Bot in Spring 2025 had a slightly
higher average score (9.57) compared to students from the three
previous terms combined (9.44), along with a greater proportion
achieving perfect scores (75.7% vs. 60.6%). However, the failure
rate also increased slightly in the post-bot group (10.8% vs. 9.2%).

Helpfulness (1-5) 3.87

Ease of use (1-5) 3.6

Should MediMath Yes: 21 (70.0%)

Bot be used again? | Unsure: 6 (20.0%)

MNo: 3 (10.0%)

What Students « Easyto use and navigate

Liked + Wide range of practice questions

+ Unlimited practice with some timed options
L]

L]

Suggestions for
Improvement

Improve accuracy of rounding in answers

Prevent student lockouts

Increase guestion complexity to better reflect test
difficulty

Students rated the Medimath Bot as moderately helpful (3.87/5) and
easy to use (3.6/5), with 70% recommending it for future courses. They
appreciated its ease of use, variety of practice questions, and unlimited
access, while suggesting improvements to rounding accuracy, lockout
prevention, and question difficulty.

Implications

The Medimath Bot shows potential as a scalable tool to support
medication math competency in nursing education. Its integration may
enhance student confidence and performance, though refinements are
needed to optimize functionality and alignment with clinical
expectations.
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