
  
Title KASSEL project: Pupils’ performance on the applying mathematics test 
Author(s) Berinderjeet Kaur and Sook-Fwe Yap 
Source 
Organised by  

ERA Conference, Singapore, 23-25 November 1998 
Educational Research Association of Singapore  (ERAS) 

  
 
This document may be used for private study or research purpose only. This document or 
any part of it may not be duplicated and/or distributed without permission of the copyright 
owner. 
 
The Singapore Copyright Act applies to the use of this document. 
 
 



F 

ent 
me 
vs 

lity 

190) 
ems 

ocal 
iliar 
was 

17 & 

at of 
t and 
re to 
:have 

1clude 
~ions. 
be the 

vledge 
e been 
sfer of 
sses of 
~same 

tncy in 

gapore: 

Bd eight 

~ Study 
lstry of 

ZQ 

Abstract: 

KASSEL Project- Pupils' Performance on the 
Applying Mathematics Test 

Berinderjeet Kaur & Sook-Fwe Yap 
National Institute of Education 

Singapore 

445 

As part of the KASSEL Project, which is an international study to compare progress in 
mathematical attainment. approximately 2300 secondary three pupils from seven Singapore 
secondary schools took the Applying Mathematics Test in October I 996. The test 
comprised of two problems: Mosaic Stones and Power Cables. More than half of the pupils 
also filled out a simple survey immediately after completing the test. 

During the conference the presenters will share with participants, results of the test and 
findings of the simple survey. and discuss them in relation to the teaching I learning 
activities in mathematics classrooms. 

INTRODUCTION 
Singapore joined the KASSEL Project (started in 1993 by England, Scotland and Germany) 
in January 1995 and participated for two years. The main aim of the project was to carry out 
research into the teaching and learning of mathematics in as many countries as possible, and 
ultimately make recommendations about good practice in helping pupils achieve their 
mathematical potential (Kaur & Yap, 1996; I 997; 1998). Australia, the Czech Republic, 
England, Finland, Germany, Greece, Holland, Hong Kong, Hungary, Japan, Norway, 
Poland and Scotland also participated in the project. 

This project was a longitudinal study of representative samples of pupils in 
participating countries. It was the first extensive comparative study in mathematics based 
on monitoring the progress of individual pupils. Approximately 2300 pupils in Secondary 
Two ( 1995) and subsequently Secondary Three (I 996) from seven secondary schools in 
Singapore participated in the project. The participating schools had pupils from the three 
different academic streams (Special, Express & Normal (Academic)) spread across the 
island. 

THE STUDY 
As part of the KASSEL project, approximately 2300 secondary three pupils from seven 
Singapore secondary schools took the Applying Mathematics Test (see Appendix H of Kaur 
& Yap, 1998) in October 1996. More than half of the pupils also filled out a simple Survey 
on the Applying Mathematics Test (see Appendix J of Kaur & Yap, 1998). 

The SampLe 
A total of 2214 pupils from the seven participating schools took the Applying Mathematics 
Test. The numbers by school and stream were as follows: 
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School Stream 
Code Special Express Normal 

Y01 H6 52 

Y02 162 108 

Y03 74 78 

Y04 419 

YOS 269 207 

Y06 198 170 

Y07 316 75 

Total 419 1105 690 

A total of 1421 pupils from four of the seven schools filled out the Survey immediately 
after the Applying Mathematics Test. The numbers by school and stream were as follows: 

School Stream 
Code Special Express Normal 

YOI 85 50 

Y04 419 

YOS 269 207 

Y07 316 75 

Total 419 670 332 

Applving Mathematics Test 
The Applying Mathematics Test (see Appendix H of Kaur & Yap, 1998) comprised of two 
problems: Mosaic Stones and Power Cables. The first problem Mosaic Stones is on number 
patterns and it tests a range of problem solving skills including visualisation, estimation and 
generalisation of formula using inductive reasoning. The second problem Power Cables is 
on simple networks and it tests the ability to make comparisons and arrive at a decision 
based on given data and criterion. Both problems require only basic number and algebra 
skills which the pupils have already been taught in their lower secondary mathematics 
curriculum. The maximum score for each problem is I 0 marks. 
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S'urvev on Applving Mathematics Test 

The Surv~y (see Appendix J of Kaur & Yap. 1998) comprised of 4 items for each of the 
problems: Mosaic Srones and Power Cables. As we were concerned that some pupils may 
encounter language difficulty in trying to solve the problems the first item asked pupils to 
rate their difficulty in reading and the second item asked pupils to rate their difficulty in 
understanding. We also wanted to have some idea of the amount of effort expanded. so the 
third item asked them to rate their effort in solving the problem. Lastly. the fourth item 
asked them if they had enjoyed solving the problem. 

RESULTS OF THE TEST 

Table I Summary of Applying Mathematics Test Results by Stream 

Stream Mosaic Problem Cable Problem Total Score 
Mean S.D. Mean S.D. Mean S.D. 

Special 
(419) 5.6 2.91 4.6 2.71 10.2 4.53 

Express 
( 1105) 2.9 2.80 2.9 2.85 5.8 4.94 
Normal 
(6YO) 0.5 0.97 0.5 1.41 I. I 1.93 

All 
(2214) 2.7 2.98 2.5 2.85 5.1 5.23 

*For each problem. total is 10 marks. 

Special stream pupils had a higher mean score of 5.6 on the Mosaic Problem than that on 
the Cable Problem (mean score 4.6). From the mean marks for the different parts. it 
appears that their main difficulty was with generalisation of formula and calculations for 
more complex networks. Express stream pupils did not perform differently on the two 
problems in terms of the mean marks scored. They had difficulty on most parts of the test. ' 
The only parts where they had some success were the more straightforward parts. Normal 
stream pupils had a mean mark of 0.5 on both problems of the test. They had difficulty 
with practically all the different parts of the test. It is also noteworthy that none of the 
pupils in this group was able to do formula generalisation by inductive reasoning. 

FINDINGS OF THE SURVEY 

Reading the Problem 
About 30-40% of the Special stream pupils had some or great difficulty reading the 
problems. compared with 50-60o/c for the Express stream and 80-90% for the Normal 
stream. About 90% of those with great difficulty in reading the problem ended up with 0-2 
marks. About 80o/c of those with some difficulty in reading the problem ended up with 0-4 
marks. 

Those who had no difficulty in reading the problem varied widely in their performance- for 
the Mosaic Problem. the percentages of pupils who ended up in the four classes of scores: 
0- 2. ]-4. 5-7. 8-1 0~ are approximately equal. For the Cable Problem (which apparently 
posed less reading difficulty). about 400'c scored 0-2 marks and about 20% scored 3-4 
marks. 
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Understanding the Problem 
About 50-60% of the Special stream pupils had some or great difficulty understanding the 
problems, compared with 70-80% for the Express stream and about 90% for the Normal 
stream. About 85% of those with great difficulty in understanding the problem ended up 
with 0-2 marks. About 75% of those with some difficulty in understanding the problem 
ended up with 0-4 marks. Those who had no difficulty in understanding the problem varied 
widely in their performance - for the Mosaic Problem, the percentages of pupils who ended 
up with 0-2 marks and 3-4 marks are both approximately 20%; for the Cable Problem, about 
40% scored 0-2 marks and about 20% scored 3-4 marks. 

Amount of'Effort 
It is noteworthy that for both problems, only about 5-7% of the pupils gave up trying. 
About 75% of the Special stream pupils claimed that they have tried their best to solve the 
problems, compared with about 65% for the Express stream and about 50% for the Normal 
stream. Those who gave up trying almost surely performed poorly for the test. About 85% 
of those who put in some effort to try ended up with 0-4 marks. Those who claimed to have 
done their best varied widely in their performance - for the Mosaic Problem, the 
percentages of pupils who ended up with 0-2 marks and 3-4 marks were 40% and 20% 
respectively; for the Cable Problem, about 50% scored 0-2 marks and about 20% scored 3-4 
marks. 

Enjovment of Solving Problem 
For both problems, only about 50% of the pupils enjoyed solving the problems. About 65% 
of the Special stream pupils enjoyed solving the problems, compared with about 50-55% for 
the Express stream and about 30-35% for the Normal stream. For both problems, about 40% 
of those who enjoyed solving the problems scored 5 or more marks compared with only 
13% for those who did not enjoy solving the problems. 

DISCUSSION 

Relationship between Applying Mathematics Test Scores and Topic Test Scores 
All the pupils in the project took the Topic Tests (Number, Algebra and Shape and Space) 
thrice. The first round (phase I) of testing was carried out in January 1995, the second 
round (phase II) in October 1995 and the third round (phase III) in October 1996. For the 
first and third rounds of testing pupils were given the same Topic tests. For the second 
round pupils were given parallel forms of the tests. All the pupils in the project took the 
Applying Mathematics Test only once in October 1996. 

A total of 2158 pupils did all the phase 3 Topic tests and the Applying Mathematics test, 
419 from the Special stream, I 079 from the Express stream and 660 from the Normal 
stream. To illustrate the relationship between the Applying Mathematics Test scores and the 
aggregate scores of the Topic Tests for phase 3, a scatter plot of the data is shown in Figure 
I. It is observed from the plot that generally those who score high marks on the Applying 
Mathematics Test also have high aggregate scores on the Topic tests. The converse is 
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however not true, pupils who score high aggregate scores on the Topic Tests do not 
necessarily perform well on the Applying Mathematics Test. The product moment 
correlation coefficient between the two sets of scores is 0.7. 

All the Special stream pupils had an aggregate score of l 00 or more on the Topic tests but 
only approximately 53% of this group of pupils had a total score of l 0 or more marks on the 
Applying Mathematics test. For the Express stream pupils approximately 24% scored I 0 or 
more marks on the Applying Mathematics test. All but 7 of these pupils scored an aggregate 
of I 00 or more marks on the Topic tests. For the Normal stream pupils, approximately I% 
(5 pupils) scored IO or more marks on the Applying Mathematics test. Surprising, 4 out of 
the S pupils had an aggregate score between 90-I 00 marks on the Topic tests. 

In summary. the data seem to support the general relationship that the ability to apply 
Mathematical knowledge to solve problems is associated with the performance on 
mathematics skill-based tests. However, it also appears that the latter appears to be not the 
only factor determining the performance on the Applying Mathematics test. 

WhaT The Survev Tells us 
It appears that a sizeable proportion of the Normal stream pupils lacked the necessary 
language skills to read and comprehend mathematical problems presented in written form. 
Nevertheless it was heartening to note that nearly half of them tried their best to solve the 
problems and about a third of them claimed that they enjoyed solving the problems. 

Nearly half of the Express stream pupils expressed that they had difficulty in understanding 
the problems that were unfamiliar. About two-thirds of them tried their best to solve the 
problems and nearly half of them claimed that they enjoyed solving the problems. ' 

The Special stream pupils appeared to have the least difficulty in reading and understanding 
the unfamiliar problems when compared to both the Express and Normal streams. Also the 
highest proportion of them tried their best to do the problems and enjoyed solving tht! 
problems. 

CONCLUSIONS AND IMPLICATIONS 

The Applying Mathematics test results show us that though content skills are necessary in 
solving unfamiliar problems of the type used in this study, they do not solely determine 
performance of the pupils. 

The Survey confirmed that factors such as skills in reading and understanding the problem, 
amount of effort expanded and the pupil's attitude are associated with the success of solving 
such problems. 

Based on the test results, survey findings and observations during the Applying 
Mathematics test, it is noted that our pupils do not lack the effort in trying tasks assigned to 
them but a sizeable proportion of them, particularly those in the Normal stream, are 
hampered by their inability to read and comprehend mathematical problems presented in 
written form. These Normal stream pupils also appear to lack the motivation and 
confidence in trying non-familiar problems. 

From the findings of this study, it appears that secondary mathematics teachers for all 
streams and levels must: 
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• Teach for conceptual understanding, emphasise processes rather than procedures and 
answers 

• Provide pupils with opportunities to study patterns and make generalisations 
• Encourage inductive and deductive thinking in the study of mathematics 
• Place more emphasis on the application of mathematical knowledge and concepts to 

solve both familiar and unfamiliar types of problems 
• Pose problems in different forms. such as verbal, written. symbolic and diagrammatic 
• Make the learning of mathematics meaningful via the use of real-life examples and 

problems in the classroom. 
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