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Greater Helsinki City Area (6 classes) and from Central Finland (44 classes), 
ensuring a variety of backgrounds (urban 24 classes and rural 20 classes) among 
the pupils. The total number of participants in interventions was 845 pupils 
with 429 girls, and 416 boys. In fifth grade the number of subjects was 276 
pupils, of which 134 were girls and 142 were boys, in the seventh grade 288, 
with 159 girls and 129 boys, and in the ninth grade 281, with 136 girls and 145 
boys. Some of these pupils took part in the Delayed Test. In the fifth grade, total 
number was 97 pupils (38 girls and 59 boys), in ninth grade 111 pupils (54 girls 
and 57 boys). Altogether the participants in these four studies are shown in the 
table. 
 In the study Mental models in manual weight comparisons between two objects 
of different size the grouping differed from the one above. The three groups in 
each grade build up into one big group. The total number of participating 
pupils in this study from the fifth grade was 272, of which 130 were girls and 
142 boys, from the seventh grade 288, with 161 girls and 127 boys, and from the 
ninth grade 276, with 135 girls and 141 boys. 
  
 
5.4.2 Collecting data  
 
The subjects in this study were comprehensive school pupils (age eleven to 
fifteen). At this age the pupils have already mastered reading and writing skills. 
Therefore, the data gathering method of the Pilot Study was a paper-and-pencil 
test as presented in the study of Mohapatra and Bhattacharyya (1989). 

 

 
 
FIGURE 5.3. A standard mass and a bag are hanging in a pulley. The pulley can move 
freely and the string is very light. What can you say about the weight (mass) of the 
standard mass A and the bag B compared to each other? Give the reason why you think so? 
 
The paper-and-pencil test was done in autumn after the summer holiday (about 
2.5 months) during  science lessons  at  about the same  time as the   instructions 
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