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Rethinking our school environments

Outdated No longer fits the needs of 
modern education

Impact on how students feel, focus, and perform every single day …. 04

Classroom as backdrop
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Loris Malaguzzi 

Development of children is based on:
1) Interaction with Adults
2) Interaction with Peers
3) Interaction with the physical learning environment 

(The Third Teacher). 



‘How does the design and use of classroom environments 
influence the learning experience of secondary school students? 

Main research question
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LITERATURE STUDY SURVEYS
with students

INTERVIEWS
with teachers

MIXED-METHODS APPROACH
Descriptive-exploratory focus
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LITERATURE 
STUDY

Theoretical framework: design & use elements
Technical aspects: Ergonomic furniture & IEQ
Student perspective

Reformulation needed: 
Nowadays Dutch secondary schools

Classroom environment study by Dahlan (2008; 2013)
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LITERATURE 
STUDY

Theoretical framework: design & use elements
Technical aspects: Ergonomic furniture & IEQ
Student perspective

Reformulation needed: 
Nowadays Dutch secondary schools

Classroom environment study by Dahlan (2008; 2013)

Essential Design Elements
Ergonomic Furniture

Classroom layout & Spatial logic
Variety in workplaces

Physical comfort (IEQs)

Supportive Design Elements
Personalisation of workspace

Flexibility in room configuration
Availability of learning materials
Emotional and mental support

Architectural Design Aesthetics
Visual appearance

Openness
Natural elements

Visual calm and clarity

Functional Design Elements
Freedom of movement
Practical use of layout

Sustainability
Accessibility

DESIGN & USE CHARACTERISTICS

C
LA

SS
R

O
O

M
 D

ES
IG

N
 &

 U
SE

Tangible elements       vs       subjective elements
→ Framework to observe objectively  
→ Translate it to basis for student survey

Classroom observations & student input

Capture : 
→ the physical characteristics classroom
→ lived experience students
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Casestudy A: 
School A

Casestudy B: 
School B

Classroom 2.07 Classroom 2.15Classroom 2.04 Classroom 0.10 Classroom 2.01-2.02

Traditional classroom
Teacher-centred

Traditional classroom
Teacher-centred

Traditional classroom
Teacher-centred

Dual-zone classroom
Traditional & collaborative

Collaborative classroom
Student-centred

Survey responses: 63 in 2 classroomsSurvey responses: 110 in 3 classrooms

Traditional versus collaborative  |  Teacher-centred versus student-centred

• Flexible layout
• Divers set-up alternatives

• Traditional lecture space
• Group work & collaboration

• Fixed layouts 
• Limited flexibility

Different spatial configurations affecting student learning experience
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Classroom 0.10
Collaborative classroom
Student-centred

Casestudy B: 
Lyceum Kralingen

1A
1B
1C
2A
2B

Compare physical qualities of the spaces
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Classroom 0.10
Collaborative classroom
Student-centred

Casestudy B: 
Lyceum Kralingen

1A
1B
1C
2A
2B

Compare physical qualities of the spaces

Size: 9,3m x 7,8m 
Capacity: 28-30 students

M2/ Student: > 2.5 m2 / student

N
eu

tr
al

 &
 c

al
m

 p
al

et
te

Worksetting 01

Worksetting 02

Worksetting 03

Worksetting 04

Variation in furniture

Workspace variety

Personalisation 
– student work

Open layout

Moving freely 
between tables

Clean and visually 
structured

Colour palette with 
complementary tones

Ergonomic furniture

Calm & Inviting atmosphere

Students can open windows Flexibility
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SURVEY

Main goal: “Experience with their classrooms” 
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SURVEY

*Only 4 VWO, 5 VWO & 4 HAVO classes (age 16+)

N= 173 students in 2 schools and 5 different classrooms
Covering physical and experiential aspects → affect on learning experience

In
di

vi
du

al
 o

pi
on

s 
&

id
en

tif
ic

at
io

n 
of

 p
at

te
rn

s

Main goal: “Experience with their classrooms” 
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INTERVIEW

• Confirm or nuance the patterns
• Methodological triangulation: classroom environment from multiple perspectives
• In practice: differences  → know for who you are building & what you try to accomplish

“I really like that the classroom is bright 
and colourful, it feels more engaging.”

“I see that, but sometimes the colours
distract students and make it harder 
to keep them focused.”

“This classroom is really flexible 
– we can move things around 
easily.”

“True, but during lessons it can still be 
difficult to actually adapt the space in 
practice.”
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Essential Design Elements
Ergonomic Furniture

Classroom layout & Spatial logic
Variety in workplaces

Physical comfort (IEQs)

Supportive Design Elements
Personalisation of workspace

Flexibility in room configuration
Availability of learning materials
Emotional and mental support

Architectural Design Aesthetics
Visual appearance

Openness
Natural elements

Visual calm and clarity

Functional Design Elements
Accessibility

Freedom of movement
Practical use of layout

Sustainability

Student Satisfaction

Student Motivation

Student perceived productivity

DESIGN CHARACTERISTICS

C
LA

SS
R

O
O

M
 D

ES
IG

N
 &

 U
SE

ERE - Secondary schools

STUDENT LEARNING EXPERIENCE

Education Level
4 HAVO, 4 VWO & 5 VWO

Classroom
Classroom 2.04, 2.07 & 2.15
Classroom 0.10 & 2.01-2.02

PERSONAL CHARACTERISTICS

Highly consistent → one 
integrated scale measuring

r ≈0.80

r ≈0.82

r ≈0.81

α = 0.90 and inter-item correlation = 0.81
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• Valued in a relatively balanced way
• None of them dominant on its own
→ They all contribute,                                                     

the interplay between that matters 



Personal Characteristics Mediators Design Categories
School A School B Classrooms Constructs Essential Design Elements Supportive design elements Architectural Design Aesthetics Functional Design Element

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

M
ed

ia
to

rs

C
on

st
ru

ct
s

12. Satisfaction 0.10* 0.17* 0.12 0.24* 0.26* 0.19* -0.26** -0.11* -0.13* 0.37** 0.21** 1

13. Productivity 0.07 0.15 0.13* 0.08* 0.12* 0.19 -0.20** -0.11* -0.22** 0.39** 0.22** 0.81** 1

14. Motivation 0.11 0.17* 0.10 0.14 0.20* 0.20* -0.21** -0.17* -0.12* 0.38** 0.27** 0.82** 0.80** 1

15. Student Learning 
Experience (construct) 0.07 0.18* 0.13 0.15 0.18* 0.20* -0.24** -0.14* -0.17** 0.39** 0.20* 0.94** 0.94** 0.93** 1

D
es

ig
n 

an
d 

us
e 

C
at

eg
or

ie
s

Es
se

nt
ia

l D
es

ig
n 

El
em

en
ts

16. Ergonomic Furniture 
(C101) 0.11* 0.18* 0.25** 0.30* 0.27* 0.23* 0.19* 0.20** 0.32** 0.57** 0.28** 0.62** 0.60** 0.61** 0.64** 1

17. Variety of workplace 
(C102) 0.08* 0.12* 0.17* 0.22* 0.13* 0.25* 0.13** 0.34** 0.23* 0.52** 0.25** 0.57** 0.56** 0.55** 0.61** 0.67** 1

18. Layout & Spatial logic 
(C103) 0.03* 0.12* 0.10* 0.29* 0.14* 0.13** 0.18* 0.23** 0.06* 0.37** 0.25** 0.63** 0.65** 0.63** 0.71** 0.68** 0.68** 1

19. IEQ (C104) -0.30** -0.06* 0.07* 0.11* 0.14* 0.15* -0.49** 0.06* 0.05* 0.41** 0.11* 0.57** 0.50** 0.55** 0.57** 0.55** 0.53** 0.62** 1

Su
pp

or
tiv

e 
D

es
ig

n 
El

em
en

ts

20. Personalisation of 
workspace (C201) -0.08 0.11 0.13 0.25** 0.11 -0.23* 0.22** 0.04* 0.16* 0.36** 0.20* 0.50** 0.51** 0.49** 0.53** 0.52** 0.45** 0.53** 0.45** 1

21. Flexibility in room 
configuration (C202) -0.16 0.10 -0.03 0.05 0.03 -0.13 0.29** 0.09* 0.01* 0.40** 0.19* 0.51** 0.41** 0.50** 0.49** 0.51** 0.47** 0.59** 0.55** 0.52** 1

22.  Availability of 
learning materials (C203) -0.07 0.11 0.10 0.08 0.08 -0.10 0.24** 0.06* 0.01* 0.28** 0.28* 0.49** 0.43** 0.48** 0.50** 0.44** 0.35** 0.47** 0.55** 0.46** 0.58** 1

23.  Emotional and 
mental support (C204) -0.12 0.15 -0.08 0.20* 0.20* -0.26* 0.30** 0.14* 0.05* 0.51** 0.28* 0.69** 0.68** 0.69** 0.74** 0.64** 0.58** 0.77** 0.66** 0.57** 0.65** 0.53** 1

Ar
ch

ite
ct

ur
al

 D
es

ig
n 

Ae
st

he
tic

s

24. Visual appearance 
(C301) 0.10 0.21 0.20* 0.13 0.19 -0.26* 0.20** 0.13* 0.20** 0.50** 0.25** 0.66** 0.63** 0.66** 0.70** 0.68** 0.62** 0.69** 0.66** 0.58** 0.54** 0.53** 0.72** 1

25. Openness (C302) -0.17* 0.15 -0.19 0.16 -0.12 -0.08 0.31** 0.07* 0.10* 0.36** 0.02* 0.48** 0.49** 0.47** 0.53** 0.45** 0.48** 0.58** 0.50** 0.48** 0.46** 0.35** 0.54** 0.60** 1

26. Natural elements 
(C303) 0.04 0.13 -0.19 0.14 -0.03 -0.12 0.18** 0.12* 0.13* 0.28** 0.13* 0.45** 0.43** 0.44** 0.48** 0.40** 0.48** 0.51** 0.50** 0.52** 0.48** 0.51** 0.55** 0.60** 0.58** 1

27. Visual calm and 
clarity (C304) -0.12 0.22* 0.20* 0.28* -0.08 -0.23* 0.24** 0.15* 0.10* 0.42** 0.18* 0.57** 0.51** 0.57** 0.57** 0.53** 0.45** 0.59** 0.49** 0.46** 0.52** 0.46** 0.66** 0.59** 0.61** 0.49** 1

Fu
nc

tio
na

l D
es

ig
n 

El
em

en
ts 28. Accessibility (C401) -0.14 0.22* -0.03 0.25* 0.09

-
0.33**

0.29** 0.17* 0.03* 0.34** 0.17** 0.50** 0.46** 0.52** 0.52** 0.51** 0.41** 0.50** 0.47** 0.51** 0.50** 0.44** 0.58** 0.56** 0.45** 0.41** 0.51** 1

29. Freedom of 
movement (C402) 0.11 0.02 0.10 0.26* 0.10

-
0.34**

0.18* 0.12* 0.18** 0.31** 0.17** 0,51** 0.55** 0.52** 0.58** 0.56** 0.50** 0.65** 0.48** 0.47** 0.54** 0.47** 0.66** 0.64** 0.45** 0.47** 0.60** 0.50** 1

30. Practical use of 
layout (C403) -0.13 0.23** 0.20* 0.19* -0.03 -0.17 0.20** 0.11* 0.09* 0.38** 0.25** 0.63** 0.65** 0.62** 0.68** 0.59** 0.55** 0.68** 0.62** 0.54** 0.55** 0.56** 0.68** 0.76** 0.64** 0.62** 0.66** 0.64** 0.61** 1

31. Sustainability (C404) 0.05 0.13 0.07 0.34** -0.09 -0.29* 0.17* 0.07* 0.23** 0.35** 0.13* 0.50** 0.44** 0.50** 0.50** 0.61** 0.51** 0.63** 0.48** 0.42** 0.51** 0.32** 0.59** 0.70** 0.55** 0.47** 0.58** 0.47** 0.57**
0.64*

*
1
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workspace (C201) -0.08 0.11 0.13 0.25** 0.11 -0.23* 0.22** 0.04* 0.16* 0.36** 0.20* 0.50** 0.51** 0.49** 0.53** 0.52** 0.45** 0.53** 0.45** 1

21. Flexibility in room 
configuration (C202) -0.16 0.10 -0.03 0.05 0.03 -0.13 0.29** 0.09* 0.01* 0.40** 0.19* 0.51** 0.41** 0.50** 0.49** 0.51** 0.47** 0.59** 0.55** 0.52** 1
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learning materials (C203) -0.07 0.11 0.10 0.08 0.08 -0.10 0.24** 0.06* 0.01* 0.28** 0.28* 0.49** 0.43** 0.48** 0.50** 0.44** 0.35** 0.47** 0.55** 0.46** 0.58** 1
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0.33**
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29. Freedom of 
movement (C402) 0.11 0.02 0.10 0.26* 0.10

-
0.34**

0.18* 0.12* 0.18** 0.31** 0.17** 0,51** 0.55** 0.52** 0.58** 0.56** 0.50** 0.65** 0.48** 0.47** 0.54** 0.47** 0.66** 0.64** 0.45** 0.47** 0.60** 0.50** 1

30. Practical use of 
layout (C403) -0.13 0.23** 0.20* 0.19* -0.03 -0.17 0.20** 0.11* 0.09* 0.38** 0.25** 0.63** 0.65** 0.62** 0.68** 0.59** 0.55** 0.68** 0.62** 0.54** 0.55** 0.56** 0.68** 0.76** 0.64** 0.62** 0.66** 0.64** 0.61** 1

31. Sustainability (C404) 0.05 0.13 0.07 0.34** -0.09 -0.29* 0.17* 0.07* 0.23** 0.35** 0.13* 0.50** 0.44** 0.50** 0.50** 0.61** 0.51** 0.63** 0.48** 0.42** 0.51** 0.32** 0.59** 0.70** 0.55** 0.47** 0.58** 0.47** 0.57**
0.64*

*
1

All elements highly significant, but the strength of their contribution varies. 15
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Confirmed in prior research: relevance empirically substantiated
• Physical comfort & autonomy are threshold conditions 
• Lacking  = ↓motivation, ↓satisfaction, ↓productivity
• Regardless other classroom qualities

Assumptions in literature – empirical validation was limited:
• Not just theoretically plausible but also measurably significant
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Classroom

Classr. 2.04 Classr. 0.10

07 10

C
on

st
ru

ct
s

M
ed

ia
to

rs

12. Satisfaction -0.26** 0.37**

13. Productivity -0.20** 0.39**

14. Motivation -0.21** 0.38**

15. Student Learning Experience 
(construct)

-0.24** 0.39**

D
es

ig
n 

an
d 

U
se

 C
at

eg
or

ie
s

Es
se

nt
ia

l D
es

ig
n 16. Ergonomic Furniture (C101) 0.19* 0.57**

17. Variety of workplace (C102) 0.13** 0.52**

18. Layout & Spatial logic (C103) 0.18* 0.37**

19. IEQ (C104) -0.49** 0.41**

Su
pp

or
iv

e 
D

es
ig

n

20. Personalisation of workspace 
(C201)

0.22** 0.36**

21. Flexibility in room configuration 
(C202)

0.29** 0.40**

22.  Availability of learning materials 
(C203)

0.24** 0.28**

23.  Emotional and mental support 
(C204)

0.30** 0.51**

Ar
ch

ite
ct

ur
al

 24. Visual appearance (C301) 0.20** 0.50**

25. Openness (C302) 0.31** 0.36**

26. Natural elements (C303) 0.18** 0.28**

27. Visual calm and clarity (C304) 0.24** 0.42**

Fu
nc

tio
na

l D
es

ig
n 28. Accessibility (C401) 0.29** 0.34**

29. Freedom of movement (C402) 0.18* 0.31**

30. Practical use of layout (C403) 0.20** 0.38**

31. Sustainability (C404) 0.17* 0.35**



RESEARCH FINDINGS

Classroom 2.04
Traditional classroom
Teacher-centred

Classroom 2.07
Traditional classroom
Teacher-centred

Classroom 2.15
Traditional classroom
Teacher-centred

Classroom 0.10
Collaborative classroom
Student-centred

Classroom 2.01-2.02
Dual-zone classroom
Traditional & collaborativez
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RESEARCH FINDINGS
Most positive impact on 

student learning experience

Most negative impact on 
student learning experience

SC
H

O
O

L 
B

SC
H

O
O

L 
A

IEQ’s (r ≈ -0.49**)

Exploratory nature of the study
Not ‘ideal’ classroom, but refer to 

as an  example & recommendation

18Combining solid essentials with flexibility , workspace variety and aesthetics can significantly enhance the student learning experience

A3 – Classroom 2.15

B1 – Classroom 2.01-2.02

B2 – Classroom 0.10

A2 – Classroom 2.07

A1  – Classroom 2.04



CONCLUSION & DISCUSSION
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• Not a passive background, but an active determinant
• One integrated construct: learning experience
• No single category is prioritised
• The classroom as a balanced whole  → 

Baseline Essentials (non-negotiable): 
- IEQ, Ergonomic furniture & Comfort

Enhancing factors (lifting the student experience up):
- Workspace variety
- Emotional support
- Visual appearance
- Layout

The classroom design as a strategic tool 
A third teacher, alongside educational and pedagogical perspectives

Classroom
Essential

Design
Elements

Classroom
Supportive 

Design
Elements

Classroom
Architectural

Design 
Aesthetics

Classroom
Functional Design 

Elements

Students Classroom
Learning Experience

Secure the baseline essentials of comfort and autonomy first and then build on them 
with targeted enhancements that address aesthetics, clarity, and support.

For schools, architects & policy-makers: 



LIMITATIONS
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1

2

3

4

Sample size and generalisability
173 students from two schools; limited scale reduces generalisability. 

Self-reported data
Surveys capture perceptions, but may include bias or response fatigue

Situational factors
One-time measurement due to time constraints; seasonal or long-term 
dynamics not reflected. 

Conceptual categorisation
Categorisation of 16 elements is partly driven by researcher’s own interpretation of the 
literature and observed data patterns. This requires further validations in future work. 



RECOMMENDATIONS
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For future research

EXPAND SAMPLE SIZE & 
BROADEN THE SCOPE

LONGITUDINAL 
APPROACH

COMBINE SUBJECTIVE AND 
OBJECTIVE MEASURES



RECOMMENDATIONS
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For practice

DESIGN FOR BOTH 
PHYSICAL & EMOTIONAL 

COMFORT

ADAPTIVE DESIGN & 
STRENGTHENING 
COLLABORATION 

EDUCATIONAL POLICY 
AND INDICATORS OF 

CLASSROOM QUALITY

Classroom quality becomes a continuous, evidence-based part of school policy —
not just a technical or one-time design task



THESIS
The Impact of the Classroom Environment on 

Enhancing Academic Performance

Exploring how secondary schools can foster better learning outcomes

THANK YOU FOR LISTENING
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