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Follow up?

* A summary of the methodology

* Experimental design
* Test

e Results

* Practice oriented output
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= SO stage (e.g. wake up)
O'r% ' Wha t will you do? What will you say?
[
T S > .
0 DS S U | | | | | la ry What can you expect? http://assessment.aaas.org/topics/
%E Warning!

Phase 1: the preconcept

Wake up

)

Phase 2: the scientific concept

Introduce

pdl[

Mortimer, E. F., & El-Hani, C. N. (Eds.). (2014). Conceptual profiles: A theory of teaching and learning fq .ﬁ Faya
scientific concepts (Vol. 42). Springer Science & Business Media. O
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Design-based research
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Onderzoekscyclus 1.1: Professionele
leergemeenschap
5 leerkrachten: 6 samenkomsten

‘. ‘ / |
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Finale
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\ Ideeén-
Versie 1 Versie 2 Versie3 |\

‘ fabriek
[ I

Onderzoekscyclus 4:
Try-out (5x2u) door
5 studenten op stage

Onderzoekscyclus 2.1:
Try-out (5x2u)
door 5 leraren

Onderzoekscyclus 3.1:
Try-out (10x4u)
door 10 leraren

Onderzoekscyclus 1.2: try-
out bij studenten in de
lerarenopleiding

Onderzoekscyclus 3.2:
Try-out (5x2u)
door 5 studenten

Onderzoekscyclus 2.2: Professionele

Onderzoekscyclus 3.3:
leergkmeenschap in Lesotho en Spanje

Try-out (10x4u) door 10
leerkrachten Lesotho & Spanje

Oﬂ’n faYa)

UNIVERSITY COLLEGE



= () )

|deeénfabriek

eeeeeeee

,,,,,,,,,,,,

uuuuuuuuu

‘‘‘‘‘‘‘

E ' . Oﬂ'n fa¥a)
: Experimental design
Quasi-experimental: Pre-post energy CU test Girep 2018?

Convenience sample
N = 148 (Nexp =90, N_,,,.,;, = 58)
3 schools, 9 classes, 12-13 y a‘ig\(
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4h intervention

following 6 Fol steps
4h control

‘sood’ classical class (lecture, student experiments)
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Testing conceptual understanding energy

TEACHING AND LEARNING THE CONCEPT OF ENERGY
IN PRIMARY SCHOOL

Paula Heron, Marisa Michelin1 and Alberto Stefanel

Q1. What do you know about Energy?

Q2. As far as you know, are there things that make energy?

Q3. As far as you know, are there things that have/posses energy?

Q4. Is energy conserved? In your answer explain in what 1s meant by “conserved.”
Q5. Can energy by transformed? Explain, giving two examples

Q6. Can energy be lost? Explain, giving two examples

Q7. What types of energy do you know about?

®
Heron, P., Michelini, M., & Stefanel, A. (2008). Teaching and learning the concept of energy in primary qu alfaVYa)
school. C. Constantinou & N. Papadouris, Physics curriculum design, development and validation. UNIVERSITY COLLEGE
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Name:

Name:

Name:

What creates energy?

{mark correct answers with an "X”, multiple are possible)

Pleme explainyour answer

What possesses enargy?

{mark carre ct answers with a

“¥*, multiple are possible)

Fleme axplain your answar

Testing conceptual understanding energy

Heron, 2008

Nams:

Tdonot Tdanot
mreeatall | agree

Neutral

Tree

Tegree
complately

lunderstand the scientific
concept of energy.

Twould like to have more
science classes similarto
the class on energy.

~

What hap

ens to the energy in the followingscenarios?

ogirl runs.

A car drives

The blades of awindmill are
turning.

A cup oftea caols off.

QL. What do you kuow abont energy? Write atleast3 sentences

Q2. What types of energy do you know about?

Q3. Ave there fhings tatareate energy? Explanby giving 2 sxanples

Q4 Ate there things that have/pos ses3es eneigy? Explaintby giving 2 examples

35.C 5 7 Explanby giving 1

GE.C e los¥ Explanby giving Y

Q715 energy corservel? Inyour answer explainwhat s meantby “eomserved "

‘AN IaTAY
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= 53 What happens to the energy in the following scenarios?
OL%s A girl runs
= L'E g - What createsenergy? Please explain youranswer
it QU E {mark correctanswerswith an “X", multiple are possible)
(o]
@ %‘d What possessesenergy?
P

Please explain your answer
(mark correctanswerswith an “X”, multiple are possible)

A car drives.

The blades of a windmill are

turning.

A cup of tea cools off.

Conservation + transformation of energy
Creation + loss of energy

Energy is a property of all things

LEGE
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Results

Open answers (Heron, 2008)

Pictures: open answers

Pictures

have Pre Post
control 0.43+0.18 = 0.52+0.17
Vv £ 3 N ¥k
experimental 0.08+0.06 |<*** [1.31+0.21
create Pre Post
control 1.65+0.21 = 1.88+0.23
INEX -
experimental 2.39+ 0.17 | >** 1.79+£0.18
have
control 433+0.21 |<* 4,72 +0.20
— A *%
experimental 4.18+0.12 |<*** [567+0.21
create Pre Post
control 4.03+0.18 | <*** 5.50+0.24
experimental 3.96+0.14 |<*** |5.07+£0.27

have Pre Post
control 0.10+0.05 <* 0.28 £ 0.07
= INETE:
experimental 0.06 £ 0.03 <*¥** 10.89+0.10
create Pre Post
control 0.83+0.08 = 0.84 +0.10
A * =
experimental 1.14 +0.08 >** 0.81 +0.08

All tests show the same results

*: p<0.05, **: p<0.01, ***: p< 0.001 O

Increased understanding that everything has energy
Unclear change in understanding that energy can not be created
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1,6
1,4
1,2

0,8
0,6
0,4

Open answers to pictures
Everything has energy

Everything has energy
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exp contr
exp contr
M pre M post
M pre M post
Open answers to Heron, 2008
Everything has energy
1,2
* %k *
1
0,8
0,6
0,4
0’2 -
0 — ﬁ
exp contr
B pre Mpost
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Open answers to pictures piCtureS
Energy can be created Energy can be created
% %k - Z kk %k % %k %k
5
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exp contr exp contr
M pre Mpost Hpre M post

Open answers to Heron, 2008
Energy can be created

contr

1,4

X %
1,2
1
0,8
0,6
0,4
0,2
0
exp
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Practice oriented output

Pictures only test

* Lesson preparation template

Website (under construction)

e Game

Handbook
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