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Imagine you are a first-year veterinary student ...

What would you think about your organic chemistry course?
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Background o

Engaging students is challenging!

Chemistry is difficult, less relevant

A mandatory hurdle

Thought to be unrelated to future
healthcare careers
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However ...

Analytical thinking, critical thinking, and
problem-solving skills are crucial!

= Train students with a chemistry-based
subject that mimics diagnostic process.

—> Digital technologies can help enhance
students’ learning experiences,
motivation, and soft skills




Aims

Develop & assess the impact of
innovative approaches to
teaching chemistry
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Critical thinking &

Motivation & autonomy : : Adaptability
argumentation skills

Make chemistry more Use interactive problem-solving Explore the role of digital

e azing andl I o tasks designed to promote deep tools .in diversifying

students iy procedural knowledge through learning and assessment
more productive practice methods
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Methods

Diagnosis ‘ —

Construction of a claim
based on interpreting signs
(symptoms) and evidence
(e.g., blood test,
electrocardiograms,

imaging)
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q Molecular Structural

~ Analysis

Construction of a claim
based on interpretating
relevant information
from spectroscopic data




U wg&rra
[AA) R

Replace traditional Interactivity

textbooks
Static images e Zoominon daTta
Need to highlight some clues * Exploreclues independently

= Student can then focus on the entire reflexive process

Made by students ... For students ...
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Benefits

Asynchronous
Self-paced
Flexibility
Adaptability
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Welcome to the ULgSpectra Web Application
I Molecules

ULgSpectra is a spectra visualization tool of the Chemistry department of the University of Liége, Belgium. Its
features include the display and the manipulation (integration, zoom, superpositon of the following types
of spectra;

» Proton and carbon NMR (1-D NMR)
« HSQC, HMBC and COSY NMR (2-D NMR)
* Infrared
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New pedagogical engineering

Theoretical Demo of the
concepts application
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In-person
exercise
sessions



Results

Positive student perceptions,
improved performance and
greater pedagogical flexibility
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Positive students’ perceptions glgb(eéiro o3 “_j

Is the interactive Web Application easy to use ?

| think that online exercises are useful

ULg Spectra application help me read
and handle the spectra
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Students’ performance

Previous pedagogical New blended learning
B fra mewo rk framework
+ — Statistically
T significant
T increase of
1 performance
it + = (Mann-Whitney
U test, p = 0,040)
June 2017 and 2018 June 2019 and June 2022 to 2024
(n=340 - Mean=9.4/20) (n=903 - Mean=9.9/20)

Box plot of students’ exams performance illustrating mean grades (+) and first and third quartiles
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Students’ performance and pedagogical flexibility

New blended learning COVID-19 Synchronous online

framework learning and online exams

+ Statistically
T significant
T increase of
1 u performance
T . (Mann-Whitney
1 U test, p <0,0001)
B June 2019 and June 2022 to 2024 June 2020

(n=903 - Mean=9.9/20) (n=211 - Mean=11.8/20)

Box plot of students’ exams performance illustrating mean grades (+) and first and third quartiles
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Students’ performance and pedagogical flexibility

New blended learning COVID-19 Online learning and

o framework in-person exams
T Successful
T adaptationto a
T synchronous online
1 format
—4 + -
; June 2019 and June 2022 to 2024 June 2021
(n=903 - Mean=9.9/20) (n=187 - Mean=9.9/20)

Box plot of students’ exams performance illustrating mean grades (+) and first and third quartiles



Future perspectives e

Clarify and emphasize chemistry’s
relevance to real-life healthcare tasks

More meaningful =
feedback for students e 7 .
2 3
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Reasoning Across Disciplines

| | ‘%(\ q Molecular Structural
Diagnosis & %, ,

~ Analysis

| brought a veterinarian into the classroom to help students
draw clear parallels between diagnosing a patient and
analyzing molecular structures.

LIEGE

université



Simone the dog is sick. How do you figure out what’s wrong?

It’s tricky — so many possible explanations.

Luckily, a vet is here to guide us through it in class.
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Reasoning Across Disciplines

| | f(\ /’3 Molecular Structural
Diagnosis & W :

~ Analysis

Both require careful interpretation of evidence - a shared logic,
reflected like a mirror
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Positive students’ perceptions

| think the veterinary surgeon's contribution
to the organic chemistry course was useful

This contribution increased my motivation

| think that the reasoning skills developed
in structural analysis will be useful to me

.l

(n =88) -
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More meaningful feedback for students Ulgﬁe&ro

Ulgﬁ&m My submissions  ULg Spectrac
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Preliminary students’ perceptions Ulgb(ec':'iro “5p

| think online exercises on the new ULg
Spectra platform are useful

| think the new answer correction module
integrated into ULg Spectra is useful

This new module motivated me
to use ULg Spectra
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Conclusion y® | ULg (pectra
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Diagnosis and molecular
structural analysis are

—> We should consider explicitly drawing parallels
between course content and the professional

both based on roles students are preparing for!
evidence-based = By aligning our teaching with students’
reasoning professional aspirations, we help them find

deeper meaning and motivation
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Conclusion ULg (pectra

Digital tools enhance

» Student engagement in evidence-based argumentation

* Problem-solving skills

* Motivation (semi-gamification)

 Adaptability to different teaching environments (face-to-face, blended, and ho OF
distance learning), including successful online adaptation (with synchronous
online exercises sessions) during pandemic
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Thank you!

Do you have any questions?
a.agnello@uliege.be
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