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Introduction

» Theoretical background
Based on the constructionist theory




Method

» Outline of the project

» 1. two groups:

» control group ——12 classes, 169 pupils in the fifth grade and 205 in the nint
» lego group——12 classes ,193 pupils in the fifth grade and 129 in the ninth g

» 2. training time : around 2 h a week during 12 months.



Method

» Methods
Qualitative and quantitative research methods

Hypothesis test




Results
» Qualitative results

1. different strategies of learning the material
Trial-and-error
Asking the fellow workers

Taking help from the teacher or the instruction.

2. pupils learning

There is no significant difference between the younger and the oldr pupils or bet
girls and boys converning the ability to build,program and handle the lego material.

3. learning context
A large space is needed.
The working group should not be too big(maximum 2-3 pupils/LEGO box)

The task given to the pupils must be concrete.



Quantiative results

» ANOVA

No statiscal evidence to support that the average pupils gains f
teainning.




» T-statistic

Table |
Descriptive statistics for grade 5

Factor N Mean Standard deviation Standard err

Maths Lego 170 29.44 5.04 0.39
Non-lego 161 28.84 5.46 043
Problem Lego 184 11.16 2.96 022
Non-lego 160 11.53 2.45 0.19 \
Table 2

t-Tests for grade 5

t df Significant (2-tailed) Mean difference Standard QI{DI‘ .-_'._,i'i_'i"'f erence

Maths 5 1.03 322 0.60
Problems 5 —1.26 341 -0.37

The differences are insignificant.




Quantiative results
» Apply the test scores from the previous year to classify the pur

Table 3

Test of treatment effect grade 5 given test scores grade 4: mathematics Table 5

Test of treatment effect grade 9 given test scores grade 8: mathematics

Test scores class 4 1-Statistic p-Value d = Xiego — Xno lego T e s — -
Sop 1o =R PRy est scores class 1-Statistic p-Value
7-8p 1=0.69 =050 d=1.73 0-Tp (=-215 p=0.04
9-10p =228 % d=4.51 89 1=-16Y p=0.11
11 12p 1=32 2 d=58 10-11p 1=-178 p=0.09
13-14p =079 p=044 d=097 12-13p 1=-1.49 p=0.14
15-16p 1=-0.54 p=0.59 d=-044 14-15p t=-117 p=025
17-18p t=-073 p=047 d=-0.70 16-17p [=-=1.28 p=021

18-20p t=-0.69 p=049 \

Table 4

Test of treatment effect grade 5 given test scores grade 4: problem solution Table 6

Test scores class 4 {-Statistic p-Value d = Xjeao — Xno leeo Test of treatment effect grade 9 given test scores grade 8: problem solution

2-4p t=0.13 =090 d=0.19 Test scores class § 1-Statistic p-Value

6p (=092 p=0.36 d=-0.54 B -
5-6p =038 p=0.70

Tp 1=0.50 =062 d=0.54 -

8 =113 = 0,145 d=-056 [ t=-Lll '
P S p=2 - 9-10p =081 p=042

9 1=-0.69 p=049 d=-1.12




Quantiative results

» To use correlations

Hy: pp = py
Hp :pp < pg
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Fig. 1. Scatterplot for math test, control group.
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Fig. 2. Scatterplot for math test, lego group.
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Concluding

» It is difficult to confirm the hypothesis that LEGO has
positive effects on congnitive development. But certain
positive effects can be shown for categories of pupils.




