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INTRODUCTION

Control of Variable Strategy

(CVS)
Inclusive Education

Universal 

Design for 

Learning 

(UDL)

Augmented 

Reality 

(AR)



CVS

Scientific practice Experimental design Valid conclusions

To test whether a variable influences a phenomenon….

We reach 

conclusions by 

comparing the 

results in the two 

tests

We change the 

variable we want to 

control

We design and 

carry out two tests

If…. 

Then….

We keep all other 

variables stable

Chen & Klahr (1999)



Sub-Skills

Designing a valid 

experiment

PLAN

Distinguishing a valid 

from an invalid 

experiment

IDENTIFY

Understanding the 

ambiguity of invalid

UNDERSTAND

Interpretation of a valid 

experiment

INTERPRET

Schwichow et al. (2016)



Primary Education

Hypothesis Formulation

Control of Variables (CVS)

Data Evaluation

Skill Development

Ages 7 to 12 years

Early stage of skill 

development

Kuhn & Pease (2008)



Teaching approaches

1st approach

Explicit instruction 

2nd approach

Experimentation

3rd approach

Explicit instruction

& 

Experimentation

Chen & Klahr (1999)
Dean & Kuhn (2007)

Schauble (1996)

Lorch et al. (2010)

Strand-Cary & Klahr (2008)

Zohar & David (2008)

Ζουπίδης (2012)



Inclusive Education

Flexible and adaptive 

process

Zoniou-Sideri & Vlachou (2006)

Democratic educational 

practice

Liasidou (2012)Boyle et al. (2022) 

Access to all Active participation

Equality and justice



Inclusive Pedagogical Approach

Individual differences Teaching practices

Knowledge

Skills

Background

Methods

Means

Evaluation

Florian και Beaton (2018)



Fundamental principles of UDL

Multiple means 

of engagement

Multiple means 

of representation

Multiple means of 

action & expression

Meyer et al. (2014)CAST (2024)



Augmented Reality

Combining real world with 
digital elements

3D models & interactive 
content

Understanding abstract 
concepts, achieving cognitive 

goals, enhancing student 
motivation

Pedaste, et al. 2020 Peikos & Sofianidis, 2024Arici et al., 2019 



Multimodality

AR

Inclusive learning 

environment

Sofianidis et al. (2024)

Personalizing learning

Multisensory interaction

Motivation enhancement

Acosta et al. (2019)



Aim of the Study

Assessment of learning outcomes

Designing a valid 

experiment

Distinguishing a valid 

from an invalid 

experiment

Interpretation of a valid 

experiment

PLAN

IDENTIFY

INTERPRET

Understanding the 

ambiguity of invalid

UNDERSTAND

Augmented Pedagogy 

Agent Evaluation

Evaluation of UDL 

principles

Assessment of 

Participants’ Views



Research & educational intervention

1st h 

pre test

2nd & 3rd h

1st activity

«Tour de 
France»

4th & 5th h 

2nd activity

«There is a 
problem with 
the interne»

6th h

Reflection

7th h

post test

Work  in groups of 4 

1st phase 2nd phase 3rd phase

3-week period



Learning intervention Worksheets

Two contextual 

learning scenarios

Step-by-step 

progression of 

activities

Construction of CVS 

understanding
9 questions



Tour de France

Variables under consideration

Wheel size

Frame weight

Tire pressure

Saddle position

There is a problem with the 

internet

Variables under consideration

Wi-Fi quality

Number of users

Message size

Distance from 

router



Pedagogical Agent

Continuous guidance

Support

Tips

Reminders





Data collection

Participants

49%51%

6th

5th

Pre-Post test

Data collection tools

Opinion questionnaire



Pre-Post test

1A

Sub-skills PL

1B 1Γ

ID IN

UN

Zoupidis et al. (2021)

3 questionnaires

Floating/Sinking

Magnetism/Magnets



Assessment of Participants’ Views
10 questions

Gender

Attitudes toward 

Science 

Education (SE)

Interest

Participation

Concertation

Ease of Use of 

AR application

Multiple Means 

of 

Representation

Multiple Means 

of Expression & 

Action



Implementation of Universal Design for Learning

Worksheets

Pre-Post 

Scenarios 

Myrto

&digital 

environment

UDL

Best practices from various 

fields

Combination & systematic 

application

Guidelines as a guide to 

instructional design



Multiple Means of Engagement

Minimizing distractions Guideline 7.3.

Optimizing individual choice and 

autonomy
Guideline 7.1.

Autonomy in decision-making 

through collaborative work

Opportunities for trial and error

Optimizing authenticity Guideline 7.2.

Fostering collaboration and 

communication
Guideline 8.3. Encouragement of discussion

Familiar and realistic scenarios



Multiple Means of Representation

Customizing the display of information Guideline 1.1.

Guiding information processing Guideline 3.3.

Providing alternatives for auditory 

information
Guideline 1.2.

Images, text, and tables

“Myrto’s” narration/audio

Prompts and reminders from 

“Myrto”



Multiple Means of Action & Expressions

Vary the methods for response and 

navigation
Guideline 4.1.

Use multiple media for communication Guideline 5.1.

Build fluencies with graduated levels 

of support for practice and 

performance

Guideline 5.3.

Interaction in physical and 

digital environments

Responses through drawing, 

description, or diagrams

Scaffolding and graduated 

levels of difficulty



Data analysis

SPSS

Pre-post 

comparison

Wilcoxon signed-rank

(effective size /r/)

Descriptive statistical 

analysis of 

perceptions/opinions
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