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EQUAL ACCESS TO AFFORDABLE TECHNICAL,
VOCATIONAL AND HIGHER EDUCATION

By 2030, ensure equal access for all women and
men to affordable and quality technical, vocational
and tertiary education, including university.

QUALITY
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BUILD AND UPGRADE INCLUSIVE AND SAFE SCHOOLS

 — Build and upgrade education facilities that are child,
disability and gender sensitive and provide safe, non-
violent, inclusive and effective learning environments

for all.
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Current status of the field

Welcome in the lab. Take a few
moments to look around and
familiarize yourself with the layout of
the lab.
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Necessary features for developing key competencies
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The Vital Role of Data Analysis
Skills for Engineers
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UCR MSE Home » Blog » Engineering Data Analysis: Why It Matters

Engineering Data
Analy5|s Why It Matters
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Atlantic International University

" https://www.aiu.edu
The Role of Report Writing in
Professional Success

Reporting: The
Underrated
Dev Skill

https://reviewnprep.com/blog/why-reporting-
is-the-skill-every-developer-needs/
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The Data Engineering Lifecycle:
From Raw Data to Actionable
Insights

_D_ > Industrial Applications ™
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“Enterprise-Control System Integration”
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rence Architecture for Manufacturing System lntegrauon

Application Management Functions
for Production Equipment :
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“Condition Monitoring and D ics of Machi
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“Intelligent device
management

Maintenance Management Functions for
Production Equipment

www.sapbwconsulting.com/blog/reporting-skills H

7 In today's data-driven world, Reporting Skills are paramount
to suceess across various industries. Whether you're a
seasoned business professional or just beginning your
journey, the ability to communicate complex data effectively
can make all the difference. Reporting Skills are not just
about crunching numbers; they're about the ability to analyze
data and transform it into actionable insights that drive

strategic decisions and propel businesses forward.

https://www.sapbwconsulting.com/blog/reporting-skills
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https://www.coursera.org/articles/data-engineering-lifecycle
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PC / laptop / mobile - WebGL browser or standalone VR headset

VR scene HMD & Ul overlays Input handling
A generic Unreal Engine / Unity Menus, prompts, feedback Controller / keyboard / voice
architecture of VR
laboratory.
State machine Physics engine Guided prompts Session recorder

{Experment lifecycle| |Collision, forces, data LAudo & text steps %Ction log, measurements
Arrows show data &
control flow
(StUdent'faCing at the 3D models Textures & materials Audio
tOp infraStrUCture at 3ds MAX - Blender - FBX PBR, LOD, atlases Environment sounds

the bottom).

iframe embed Score reporting Auth & identity
URL params - session token SCORM /[ xAPI passback LMS SSO - student ID

LMS (ATutor / Moodle / Canvas)
Course structure - gradebook - student accounts - content hosting
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System Architecture Overview

Architecture Tier

Function

Realization

Presentation layer

Logic/simulation
layer

Asset layer

Integration layer

LMS layer

Scene,

input handling,

Ul overlays

Experiment state machine (idle —
setup — running — results)

3D model sources,

LOD strategy,

texture atlases

Communication with the LMS

Course structure,
gradebook hooks, student authenti-
cation

Unreal Engine or Unity;
keyboard/gamepad/VR controllers

Blueprint or C# event graphs,
physics simulation parameters

Sketchfab hosting/import pipeline

<iframe> environments:
SCORM/xAPI for grade passback

ATutor LMS
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Examples of 3D models of laboratory equipment hosted on the Sketchfab platform
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General view of the laboratory space
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Beginning of the experiment

use key "x*

0 UNREAL ENGINE
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MepconantHuis kabiner 510 Pesyneratv nabopaTtoprol poboTh 3anvcatk B Tabnuuo.
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LMS (ATutor / Moodle / Canvas) iframe embed Score reporting Auth & identity
Course structure - gradebook - student accounts - content hosting URL params ' session token SCORM / xAPI passback LMS SSO - student ID
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Evolution of a virtual experiment in TNTU

2 dl.tntu.edu.ua/content.php?cid=3876
@ & dltntu.edu.ua/content.p d=38763
M =Frsina
L€ (¥ - KYT MK HaNpAMKOM CUNKM Ta HaNPAMKOM i3 TOUKH NPHKNAAEHHA CUAK Ha BiCk.

BUMIDIOETICR MOMEHT CHIM B HEIOTOR-MeTpax (Hiw)

Bi
""'5'=:-am|.?

2.3 3a'A30K MM MOMEHTOM Cuni M, KYTORMM NPHCKOPEHHAM £ Ta MOMEHTOM iHepUil AaE OCHOBHMA 3aKoH QuHamikk ofepTansHoro pyxy:

M=Ie
3 OMKC YCTAHOBKMU

Mashirk OBepbera (puc. 3.1) - e XPECTOBMHE, AKA CKNARAETEER 3 ABOX CTEPMHIB, MACa KOMHOTD 3 AKUX M1, Bick OBEPTAHHA MARTHIKa CMIBNAAAE 3 LEHTPOM
XPECTOBMHH | LLEHTPOM WKiBa, Ha AKOMy 3AKPINAEHI CTep i AORMMHOK L Ha CTEpMHAX 3HAXOAATHCA TAMBPLI OAHAKOBOH MACH My, AKI MOXHE SaKDINAKBATH H3 PIIHHX
sincTamx R 8in oci 0BepTaHHA. Ha WKIE HAMOTYETECA HUTKA, IO KIHLA FKOT NPMKPINNEHHUI TRFBPELS Macok M

© == dltntu.edu.ua/content.php?cid=3876

1. Static pages
(descriptive)

3. 3D simulations
(immersive, interactive)

@ oToED umigaTuku b

2. Embedded visualisations
(3D, interactive)

HMD & Ul overlays Input handling
Menus, prompts, feedback Controller / keyboard / voice

=

VR scene
Unreal Engine / Unity
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NABOPATOPHA POBOTA Ne2 — MALWHA ATBYJA * 3aKpUTH

MALUMHA ATBY A OnutyBauns 1/ 4 1D: 2506-2026-5180

Laboratory TABNWLUA 1 — QOCAIAHI AAHI
Lo Take npUCKOpPEHHA?

setup and = z = o
formulaS (10 m) (10 m) (10 ™) (10 m)

MNpucKopeHHs - Le noxigHa Bif LWBMAKOCTI 3a YacoM.|

QR for 3D
visualisation on
SketchFab
platform

Essential

information for

computing

experimental 2 ST ———n
errors CHUCTEM. MOXWUBKKH

AS =05 MM m Am my aAmy

At =0.0005 ¢ 0™ xr) (20 ) @0 xr) 0 k)
Am=0.1r

NOCHUAAHHA

Li n ks to NaGoparapls kiGepdiamunnx cucrem >>
useful Natopercpumi mpsmremym 2>
resources

BeegiTs BiANOBiAb Y TEKCTOBE none

NaGoparopis kiGepchianunux cuctem THTY | Ta ynsipHa thisuka. NlabopaTopHmi npakTuiym

Dialog Context State machine Physics engine Guided prompts Session recorder
prompt Experiment lifecycle Collision, forces, data Audio & text steps Action log, measurements
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Incorrect response and
corrective feedback

BumipwoeaHHa S; (13 3)

CucTemarnyHa noxnbka: AS; = 0,5 mm
OpuHULY 3anHCY: MM

FeHepyBaTh pe3ynsTaTt BMMIpIOBAHHA

118,884 mm

OKpyrAiTh 148 3HAYEHHS, BPAXOBYIOHH CUCTEMATHYHY noxiGky npwnagy, | sanmwin: y o

BBeAiTs sHaYeHHsA:

118.8

B Aky knimiHky Tabnuul cnin BHeCTH Le sHauyeHHA (Hanpuknag, A2)?

Al

BHecTn aaHi B Tabauuw

Dialogs

Correct response and experiment continuation

BumipioBanua S; (2 3 3)
TABAWMUSA 1 — JOCHIAHI AAHI

CucremartnyHa noxuwbka: AS; = 0,5 um
OpuHALi 3anKCy: MM S: AS; S2 AS;

207 wm) (20° w) 20 m) @20 )

¥ TM pesynsTaT

121,925 mm

OKpyrniTe L& 3HAYEHHA, BPAXOBYIOHH CHCTEMATUYHY NOXUEKY NPWNaAY, | sannwits y B

BBe/|Tb 3HAUEHHA TABNMUA 2 — TEOPETHYHI AAHI

122,0

m Am my

-8 -3 -3
10 10
B 5Ky KAITUHKY TAGNHLI CI/ BHECTH Lie SHAYEHHS (HanpUKna, A2)? H o) L) (™ =)

A2

BHecTu aadi B TaGnauw

S; — winax pisHonpuckopeHoro pyxy. AS; =0,5 mm. Oxpyrnite go 0,5 mm

State machine
Experiment lifecycle

Physics engine
Collision, forc

Guided prompts

data w text steps

Acti

ID: 2506-2026-1147

Aay g
(mic?) (wic?) (%)

Session recorder

on log, me:

surements
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Student Feedback

Hagirauia B 3D-npocTopi (o6epTaHHs, MacwTabyBaHHs, BukopucTaHHa 3D-Mofeneit NonerimMno npoLec Hap4yaHHs, a He
naHopamyBaHHs) 6yNna 3po3yMinoto Ta He noTpebysana AOAATKOBHX YCKNaHUNO MOro 3a paxyHoK 3aiBUX BisyanbHUX edeKTiB.
IHCTPYKLiRA.
Less satisfactory. Not at a! szﬂot;;fa ctory
48 sipnosinei doi.org/10.3389/feduc.
48 signosigen 2023 1322263
30
30
20
20
satisfactory
94%
10 FIGURE 11
10 Learners’ overall satisfaction with the virtual practice working
platform.
2 (4,2%)
e 0 @e6) _ e— o
| 0
0
1 5 3 4 5 1 2 3 4 5
® -noocix ® -noocix
®-noociy ®-roociy
B iz Positive effect of B -nonclz
@ -noocax xy R . R ® - no ocsx x.y
@ -noocax y.z visualisations @ - o ocsix y,z
® -noocsxx,z ® -noocax x,z
® - no ocax xy,z - @ -noocax xy.z

‘ Visualisation has
led to a confusion
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Conclusions

® The implementation of VR laboratories provides a flexible, cost-effective, and safe alternative
to traditional physical setups, making it a key tool for sustainable higher education.

® The introduction of game-standard engines into the virtual laboratories in engineering and
natural sciences acts as a powerful catalyst for educational transformation (particularly for
developing spatial understanding and supporting laboratory preparation — but not a universally
superior replacement for all modalities of laboratory instruction).

® Development time, hardware requirements, ongoing maintenance, and instructor training costs
are all important for implementation of VR in the educational institutions, but in any of these
categories VR technology allows to significantly cut spending and time needed for
development and personnel training.

® Directions for future work include embedding xAPI-based assessment directly in the virtual
experiment; adding visual differentiation cues to address the identified memorization
decrement; conducting a study tracking real-laboratory performance of students.
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