Developing and evaluating a virtual laboratory Karen R Reed
to support medical student oncology education Owen J Crawford
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The VR-lab

Now that you have seen the image, click on the
computer (left) to decide the best next steps.
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Thank you to Prof Rachel Errington and Prof Aled Clayton for agreeing for us to photograph their laboratory.
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The Background... Pre 2024

Histopathology involves the examination Both disciplines play crucial roles in diagnosing and

of tissue samples under a microscope understanding diseases.
' Introduced to Year 2 Medical students during an oncology

case using a flipped classroom approach with a Workbook
to promote self directed study, and a subsequent online

Q+A session.

- Genetics is the study of our
» ®\ genes and their functions.
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The Inspiration... July 2023

At a SFHEA workshop, Owen Crawford, Digital Learning Manager, presented
work developing the virtual hospital for Wales. This was described as:

“a platform that empowers staff to create their own immersive, interactive
scenarios using a straightforward interface”

So | Asked the question
Can we create a virtual lab to
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What is your priority at this point?

teach histopathology and
genetics.




The initial storyboard was developed...

Scene Aim Notes

Scene 1 —a short video | Conversation

or audio clip? Picture of | and endoscof | scene 6 — click on Click on computer and Multi-choice question about best next
a phone? collection of computer make decision about what | Stéps - one of which is surgery.
analysis? (QUESTIONS TO BE WRITTEN)

best next steps

y bowel disease

Interactive questions To test know biopsied. Go to the lab to
presentation

at are the key things you need
fore entering the laboratory.
nd click on items you think are

Information drop - The patient underwent a right hemicolectomy.

abcoats, gloves, click on sign
d drink etc. before continuing.

Ime hood

Scene 7 Still on computer — The patient underwent a right

appearance of surgical hemicolectomy. to ask questions:
specimen

Image 1 is a photograph of part of the

. . steps of tissue processing
resection specimen.

e ready for staining?

Questions:
PTrOCESSITE rrxatrorrwrth formalin




The Photoshoot was
scheduled...

In September 2023, Owen and team linked the
panorama photos of the 3 areas of the lab use the
arrows on the floor to move between them.

;‘ ~
Thank you to Prof Rachel Errington and Prof Aled Clayton for agreeing for us to photograph their laboratory.



The VR-Lab was built...

Owen and team took the information from the story board and the photos to combine these into a virtual

environment. Updates were sent to check progress was on track.

XERTE

360-degree photos

3D Vista
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https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fhive-vlab-demo.netlify.app%2F&data=05%7C02%7CReedKR%40cardiff.ac.uk%7C3fff81346ea046dd294008dcc8f208fd%7Cbdb74b3095684856bdbf06759778fcbc%7C1%7C0%7C638606189059089361%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=kCQ4AJ1O7jkEX8%2FQDWYaU8DNrrjhI7x%2FPSKeGIXyoSY%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fhive-vlab-demo.netlify.app%2F&data=05%7C02%7CReedKR%40cardiff.ac.uk%7C3fff81346ea046dd294008dcc8f208fd%7Cbdb74b3095684856bdbf06759778fcbc%7C1%7C0%7C638606189059089361%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=kCQ4AJ1O7jkEX8%2FQDWYaU8DNrrjhI7x%2FPSKeGIXyoSY%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fhive-vlab-demo.netlify.app%2F&data=05%7C02%7CReedKR%40cardiff.ac.uk%7C3fff81346ea046dd294008dcc8f208fd%7Cbdb74b3095684856bdbf06759778fcbc%7C1%7C0%7C638606189059089361%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=kCQ4AJ1O7jkEX8%2FQDWYaU8DNrrjhI7x%2FPSKeGIXyoSY%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fhive-vlab-demo.netlify.app%2F&data=05%7C02%7CReedKR%40cardiff.ac.uk%7C3fff81346ea046dd294008dcc8f208fd%7Cbdb74b3095684856bdbf06759778fcbc%7C1%7C0%7C638606189059089361%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=kCQ4AJ1O7jkEX8%2FQDWYaU8DNrrjhI7x%2FPSKeGIXyoSY%3D&reserved=0
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The VR-Lab content was refined...
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) VR Lab - E-learning bits
Welcome
Virtual Patient

Part 1 -
Part 1 -
Part 1 -
Part 1 -
J Part2-
Part 3 -
Part 3 -
« Part3-
Part4 -
« Parth-
‘| Part 5 -
Part 6 -
! Part 6 -
Part 6 -

Q1
Q2
Q3
Q4
Q1 Order
Q1
Q2
Q3
Q1
Q1
Q2
Q1
Q2
Q3

DNA Extract

Part7 -
« Part?7-

Q1
Q2

Interactivity > Model Answer & Publish

Page Title

Page Text

Part1-Q1

Information

Over the next few pages you will be asked some questions.

Type your answers in the box, then compare your answers to the
correct answer using the "check answer” button.

Question 1

What is meant by the term ‘microcytic anaemia?

Answer

Using Xerte, | was able to
directly update / modify
the text; (both the
notifications and the
questions).



Feb 2024, we ran a pilot with some year
3 medical students...

we have our first response (& 5 students completed the feedback questionnaire. This
' student feedback was used to further refine the
All looking good on n=1 resource, including things like hints and pointers that

No g.lltches, usefu.l, helpful I’G:VISIOH aid, took 15mins. appear if progress wasn’t being made...
provided content in an engaging way.

The resrouce was easy to naviage?
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The workbook content was updated to
match the VR-lab content...

Workbook - written prompts to explore the steps

in a laboratory process
VR-lab - Drag and drop options within the VR lab

The tissue same had been placed in a small container containing formalin to

preserve the tissues. Following a gross examination of the tissue, the pathologist With o pportun |ty to check the rlght answers

processes the same ready for microscopic examination.

Question 6: Reorder the following steps into the correct sequence:

Xylene dissolves the alcohol Embed in paraffin (wax) What ore the stepe of tissua processing the eampie Embed in paraffin

Tissue is stained with Haematoxylin and Fixation with formalin ready for staining? (wax)
Eosin
Thin sections of tissue are cut using a Dehydration with alcohol 1 2 3 4
microtome

Fixation with Dehydration with Xylene dissolves the
formalin alcohol alcohol

Check Answers




The workbook content was updated to
match the VR-lab content...

Workbook - written prompts to explore VR lab - interactive features to engage with the
features of malignacy content with addition information provided.

Image 4 from https://librepathology.org/wiki/File:Colorectal adenocarcinoma_-
alt_--_intermed_mag.jpg

Question 14a: Can you identify 6 features shown in image 4|
Question 14b: Can you list 5 microscopic features of malignancy

The patient consented to take part in a research study which aimed to investigate



The VR-lab went live April 2024...

Using Learning Central (Blackboard ultra), links to the VR lab, the workbook (word document) and an anonymous
feedback survey were released to the year 2 cohort (circa 290 students).

Students had allocated, timetabled time to complete the asynchronous activity one week before an in-person Q&A
session.

86.2% of students engaged 13.3% of students completed
with the content the feedback form




All students who provided feedback had
used the VR-lab...

How did you choose to engage with the Histopathology / Genetics workshop? (0 point)

More Details

@ Virtual Laboratory (e-learning) 28

) Traditional Worksheet (word do... 0

Both 10
®

. Neither 0




M Strongly disagree M Disagree M Neutral

It aided your learning

It was user friendly

It provided the content in an engaging way

It was confusing

W Strongly agree

It aided your bearning

it was user fnendhy

It prowvided the content in an SRgaging way

It W confusing

1T asgle] youer bearnemg

It veas wser fniencly

11 prosndied the content in an engagqeng way

It was confusing

VR-lab
feedback
from VR-lab
only
respondents

VR-lab
feedback

from

respondents
who used
both
resources

Workbook
feedback
from
respondents
who used
both
resources

Students
rated the
VR-lab as
more
engaging
than the
workbook




sy 2023 - the de Timeline recap and
conclusion

storyboarding initiated

Sept 2023 - Image acquisition
complete and resource
development began

Feb 2024 - Resource tested
with year 3 students

April 2024 - delivered to year 2
cohort

Evaluation data complete

Student feedback indicated very high satisfaction rates and
encouragement to develop more resources akin to the VR-Lab



Quotes from Student feedback

“we need more of these”
“it was very interactive and very clear in terms of delivering information.”
“Please keep up the good work in trying to better and revolutionise our learning”

“Found this resource extremely engaging and helpful!”
“Thank you for the resource, it's amazing!”

For more information and examples of this and other
immersive learning projects: LTAcademy@cardiff.ac.uk

Or search "Immersive learning" on the intranet T h a n k yo u
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