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Educational framework

Science Education 
Evolution

Technological 
Advancements Inclusive Learning

(Becker et al, 2020· Onyema et al., 2019· Radu & Schneider, 2019)



Student Diversity

Abilities and 
Learning Styles

Equal 
Participation 

Environments

Our goal

21st century challenges

(Boeren, 2019)



Purpose of study

Implementation and Evaluation of IB-ARGI 

Focus: 
Electric Circuits



Question: 
How effective are the learning outcomes in 5th-grade 

students using the IB ARGI approach? 

Research question



IB - ARGI
The IB-ARGI approach

Inquiry-Based 
Learning

(IBL)

Universal 
Design for 
Learning

(UDL)

Alternate 
Reality Games

(ARG)

Augmented 
Reality
(AR)

(Sofianidis et al., 2024)



1
Inquiry - 
Based 
Learning

Orientation

Conceptualisation

Investigation

Conclusion

Discussion

5 Phases

(Pedaste et al., 2015)



IB - ARGI

IB - ARGI phases
(Sofianidis et al, 2024)

Fig. 1 The phases of an episode in an IB-ARGI in regard to inquiry phases based on Pedaste et al. 



2
Universal 
Design for 
Learning 

Multiple means

Representation

Engagement

Expression

Action
(Meyer et al., 2014)



3
Alternate 
Reality 
Games

Storytelling 
+ 

Puzzles

     Real World             Virtual World

(Chess & Booth, 2014)



Methodology

Participants 

144 students 

(5th Grade)

Gender  

48.3% Male 

49.7% Female 

Context

Urban & Rural 

Schools in 

Greece 



Educational Intervention

Timeline Tools Teams

4 Class Periods Tablets and 
Research book

4 - 5 Students 
(mixed-ability)



"Roseberry in the Dark" 

Narrative-driven learning

Digital interaction through video 
and QR scans



Narration/plot



Procedure

Scan 
QR codes

Record 
Hypotheses

Physical and 
Digital 

Experimentation

Solve Puzzles 
to Unlock Next 

Stage

(Sofianidis et al., 2024)



Hands-on
experiments

Batteries

Wires

Bulbs

Insulators

Conductors



Data collection

Pre-test 
and 

Post-test
(anonymous)

Analysis:
 

Mann-Whitne
y U 
test



Data collection

Questionnaire

Seven questions

Electric circuits and 
switches

Conductors and 
Insulators

Series and parallel 
connections



Conclusions 

Dual goal

Cognitive 
outcomes

Inclusive 
learning 

environmentBalance



Conclusions 
The IB - ARGI method enhanced

Motivation AutonomyCollaboration



Conclusions 

In others areas 
of the natural 

science

At higher 
educational 

levels (as 
Secondary 
Education)

Expansion
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