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Attitudinal Outcomes from Environmental Activities 

Abstract: 

by 

Berinderjeet Kaur 
National Institute of Education 

Nanyang Technological University 
Singapore 

Mathematics trails may be seen as field work activities in 
mathematics both for primary and secondary school pupils. A 
mathematics trail is just like a nature trail or a fitness trail. 
Along a predetermined route the participant stops.at a number of 
stops to attempt mathematical questions or challenges relating 
to the immediate area. 

The concept of producing mathematics trails has been 
explored as a way of developing an appreciation and enjoyment of 
mathematics in everyday settings and popularising mathematics 
among children, their teachers and parents. Despite this somewhat 
limited initial ambition mathematics trails seem to have created 
the beginning of a new philosophy and methodology for extending 
the teaching and learning of mathematics beyond the bounds of the 
classroom. 

In Singapore a number of mathematics trails have been 
designed to date by the author, inset and preservice teachers for 
various purposes. This paper will share with conference 
participants the attitudinal outcomes from such environmental 
activities. 

The author feels that mathematics trails can be both fun and 
stimulating. Mathematics trails also provide pupils an 
opportunity to use the environment to study mathematics or use 
mathematics to learn about the environment or use mathematics for 
the environment. 
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All too often, pupils have the misconception that 

mathematics is only confined to the classroom. It may appear to 

them that mathematics is just an arbitrary collection of rules 

to be memorised and regurgitated. Howeve~, mathematics is much 

more than drill-and-practice. It requires the opportunity to 

relate itself to nature as well as to everyday life. 

The opportunity to do so can be achieved by a Mathematics 

Trail. Mathematics trails may be seen as field work activities 

in mathematics both for primary and secondary school pupils. A 

mathematics trail is just like a nature trail or a fitness trail. 

Along a predetermined route the participant stops at a number of 

stops to attempt mathematical questions or challenges relating 

to the immediate area. 

The concept of producing mathematics trails has been 

explored as a way of developing an appreciation and enjoyment of 

mathematics in everyday settings and popularising mathematics 

among children, their teachers and parents. Despite this 

somewhat limited. initial ambition mathematics trails seem to have 

created the beginning of a new philosophy and methodology for 

extending the teaching and learning of mathematics beyond the 

bounds of the classroom. 
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This paper will share. with conference participants the 

attitudinal outcomes from three mathematics trails held in 

Singapore this year i.e. 1992. The three trails are: 

i) A Mathematics Trail around NIB Spo1ts Centre 

by Tan, Y.L. & Kaur, B. 

ii) Mathematics Trail MGS by Chan, M. T. & Kaur, B. 

iii) Mathematics Trail around NIE for SINDA pupils by Kaur, B. 

A Mathematics Trail around NIE Sports Centre 

This mathematics trail was designed to find out ('i) if the 

students' awareness of mathematics all around them will increase; 

and (ii) whether Mathematics Trailing can stimulate student's 

interest in mathematics after completing the trail. 

The trail was designed for students in the 14 to 17 year 

age range. There were number, measurement and spatial questions. 

Twenty students from two secondary schools took part in the 

trail. A questionnaire (see appendix) comprising of ten items 

was administered to the pupils twice - before and after the 

mathematics trailing. 
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The items were scored as follows: 

I 
Questions 

I 

Strongly strongly 
Disagree Agree 

I 

1, 4 to 9 

II 

1 2 3 4 5 

I 
Scores 1 2 3 4 5 

I 
Questions 

I 

Strongly Strongly 
Disagree Agree 

I 

2' 3' 10 

II 

1 2 3 4 5 

I 
Scores 5 4 3 2 1 

The questionaires were hand scored. The total marks obtained by 

each student before and after the trail and the differences 

between the marks were tabulated. Paired sample test was carried 

out to draw certain conclusions about the objectives of the 

trail. The following table shows the tabulation of the scores 

of the students. 
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II TOTAL SCORES 
I 

I 
STUDENT 

I 
BEFORE (X) AFTER (Y) DIFFERENCE (Y-X) 

1 32 38 6 

2 27 35 8 

3 36 40 4 

4 22 33 11 

5 40 44 4 

6 31 46 15 

7 35 39 4 

8 28 33 5 

9 38 40 2 

10 41 41 0 

11 32 33 1 

12 27 40 13 

13 32 46 14 

14 31 39 8 

15 18 37 19 

16 26 41 15 

17 34 37 3 

18 38 39 1 

19 27 35 8 

20 42 47 5 

r I ~(Y - X) = 146 
I 
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Let d = Y - X (difference of total scores before and after the 
trail) 

n = total number of students ( 2 0) 

s2 = estimated population variance 

d 
d = 

n 

146 
= 

20 

= 7.3 

The population variance of the paired sample can be estimated by 
using: 

L:d - nd 2 

n - 1 

1638 - 20(53.29) 
= 

19 

572.2 
= 

19 

= 30.116 

Hence, s = V30.116 

= 5.488 

Testing the hypothesis at 5% significant level by using the 
paired sample test, 

Let ~d be the mean difference between the total scores before and 
after the trail. 

H0 ~d = 0 (no increase in the awareness and interest) 

~d > o (increase in the awareness and interest) 
' 
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Assuming the population is normal, 

At 5% significant level, reject H0 if t > 1.833. 

where t = 

= 

d - ~d 

s~O 

7.3 - 0 

5.488r/20 

= 5.949 > 1.833 

Hence, at 5% significant level, H0 is being rejected and H1 is 

being accepted. 

This means that after the trail the students were more aware of 

the fact that mathematics is all around them and mathematics can 

be applied to everyday situations. The pupils also showed an 

increase in interest in mathematics. Also as all the d values are 

positive it means that for every pupil there was an increase in 

the awareness and interest in mathematics after completing the 

trail. 

Mathematics Trail MGS 

This mathematics trail was designed for secondary one 

pupils and trialed at the beginning of the academic year during 

the Orientation week. 

The objectives of this trail were to (i) introduce the 

pupils to their school environment (ii) provide pupils an 

opportunity to experience Mathematics in every day situations and 
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(iii) apply their problem solving skills and their mathematical 

knowledge to realistic settings. 

The questions centred on a wide range of topics pupils had 

learnt in the Primary School. After completing the trial the 

pupil were asked to answer some questions about how they felt 

about the trail. 

The questions were as follows: 

1. Have you done a Maths Trail before this? Yes/No 

2. Did you enjoy it? Yes/No 

3. Would you like to do another one? Yes/No 

4. What did you' like most about it? 

5. What did you you dislike most about it? 
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6. Has your idea of Mathematics changed after doing this Maths Trail? 

Yes/No 

If yes, how? 

The responses to the above questions were analysed. The 

table below shows that the pupils' reaction to the trail was 

positive and encouraging as 28 out of 31 pupils enjoyed the 

Trail. 

Yes No 

Have you done a Maths Trail before this? 1 30 .J... 

Did you enjoy it? 28 3 

Would you like to do another one? 23 8 

In response to Question 4 pupils described what they 

liked most about the Trail. Many stated that it was because they 

were outside of the classroom roaming around and having fun. 

Others felt it was useful because they discovered things about 

their school and had to look for 'clues' to answer the questions. 

Yet others wrote that it·was because they were not 'studying'. 

It can be said that pupils equate 'studying' with teacher talk 

and textbooks. This Mathematics Trail, has shown that pupils can 



- 9 -

be discovering, learning and having fun at the same time. 

In response to Question 5 pupils described what they 

disliked most about the Trail. At least half the class wrote 

about the unbearable heat. This can be understood as 

unfortunately the Maths Trail was conducted at 12.30 pm. 

Others disliked sketching and the calculations (e.g. 

drawing graphs, finding the average) of which the latter was done 

back in the classroom. When asked to elaborate, they said it was 

because they did not obtain a 'round' figure and had to work with 

decimals. It can be observed that pupils are afraid or are not 

used to working with decimals. This may be due to the fact that 

textbook problem sums in the Primary School always deal with 

whole numbers. Pupils find it worrying when they do not obtain 

a 'round' figure not realising that in reality, Mathematics does 

not isolate itself to just whole numbers but all possible types 

of numbers. 

Question 7 helped to analyse what pupils think Mathematics 

is. 14 pupils said that after the Trail, their idea of 

mathematics had changed. 

Below are a few quotations from these pupils 

"The Maths Trail tells me that Mathematics is an interesting and fun subject". 
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"I now think that Maths is more interesting and need not be confined to textbooks and 

classrooms only". 

"I did not know I could find Maths everywhere". 

"Maths has now become alive to me. I hope to try and become more aware of 

Mathematics in my daily life". 

It appears that during the trail pupils have come to 

experience Mathematics instead of just performing Mathematics. 

Mathematics Trail around NIE for SINDA pupils 

This mathematics trail was designed for pupils of the 

Vidya project - SINDA (Singapore Indian Development Association) . 

It hoped to offer them a stimulating outdoor exercise - solving 

mathematical problems - while interacting with fellow mates (from 

different schools in Singapore) along the trail which was around 

the campus of the National Institute of Education. 

It was also hoped · that the trail will help the 

participants develop an appreciation and enjoyment of mathematics 

in everyday situations and make mathematics learning meaningful. 

38 (13-14 year old) pupils took part in the trail. Pupils 

were asked to respond. to a questionnaire (see appendix) after the 

trail. 
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The means for all the ten items in the questionnaire were 

worked and are as follows: 

Item ·Mean 

1. Mathematics is essentially a collection of 4.32 
skills for use in daily life. 

2. Mathematics is a boring and monotonous subject. 4.08 

3 • Problem solving skills in Mathematics can only 2.57 
be mastered by constant practising of the 
questions in the textbook. 

4. Lear~ing of mathematics can be made interesting. 4.79 

5. We can use the things around us to generate 4.06 
meaningful mathematics problems. 

6. Mathematics Trailing is one of the ways to 4.78 
stimulate one's interest in mathematics. 

7. Mathematics is all around us, in the natural 4.21 
world. 

8. Knowing how to apply mathematics to our daily 4.78 
lives, make learning of mathematical concepts 
more interesting. 

9. Through maths trailing, you have learnt more 4.97 
about how mathematics can be applied to 
everyday life. 

10. Mathematical concepts learnt are best applied 2.29 
to solve problems in the textbook. 

Legend : 1 = Strongly Disagree 
2 = Disagree 
3 = Neutral 
4 = Agree 
5 = strongly Agree 
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From the analysis of the questionnaire it is evident that 

pupils felt that learning of mathematics can be made interesting 

and mathematics trailing ·is one of the ways to stimulate one's 

interest in mathematics. Also through mathematics trailing pupils 

felt that they had learnt more about how mathematics can be 

applied to everyday life and realise that we can use the things 

around us to generate meaningful mathematics problems as 

mathematics is all around us. 

It is interesting to note that the pupils felt that · .-

mathematics is a boring and monotonous subject perhaps 

mathematics here was interpret~d to be the type of classroom 

bound textbook oriented mathematics which all pupils experience. 

There also appears to be a general disagreement that mathematical 

concepts learnt are best applied to solve problems in the 

textbooks which indicate that pupils are aware of the utili tar ian 

value/ aspect of mathematics. Pupils also felt that constant 

practising of textbook type o.f questions did not help develop 

their mathematical problem solving skills. 

Implications of the Trails 

The above 3 trails all imply that: 

In order to develop as far as possible in each pupil the 

appreciation and enjoyment of Mathematics, the Mathematics Trail 

has proven to be a useful tool in achieving this goal. 
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As "Mathematics teaching should include opportunities for 

problem solving 1 including the application of mathematics to 

everyday situations" (Cockcroft 1 1982) 1 and the Trails focus on 

objects that are familiar to our sight but of which we seldom 

take the initiative to see how Mathematics is involved; the 

Trail is a way of bringing about this awareness of how 

Mathematics is involved in our daily lives. 

The mathematics trail provides an opportunity for 

discovery 1 learning and having fun all at the same time. It . -

provides for not merely doing Mathematics but experiencing it. 

Conclusion 

The author feels that mathematics trails can be both fun and 

stimulating and mathematics trails help students to experience 

using the environment to study mathematics or use mathematics to 

learn about the environment or use mathematics for the 

environment. 

The attitudinal outcomes from the 3 trails discussed are 

encouraging and it appears that mathe~atics lessons do have a 

place outside the·bounds of the formal classroom with 4 walls and 

a chalkboard. 

Mathematics traits can be general (like the ones discussed) 

i.e.' the questions pupils worked ranged· a variety of topics or 
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topic specific where the entire trail has questions which focus 

on a topic for example Functions or Quadratic Equations. 

To develop an appreciation and enjoyment of mathematics in 

everyday settings and.popularising mathematics among children, 

their teachers and parents, 'general' type of mathematics trails 

are recommended. However when mathematics trailing is part of a 

mathematics teacher's methodology then topic specific mathematics 

trails will be necessary at times. 
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Appendix 

Questionnaire 

Please complete this form by giving your responses frankly and 
objectively. 

Circle the appropiate number to indicate your response. 

1 Strongly Disagree 
2 Disagree 
3 Neutral 
4 Agree 
5 Strongly Agree 

1. Mathematics is essentially a collection of skills for 1 2 3 4 5 
use in daily life. 

2. Mathematics is a boring and monotonous subject. 1 2 3 4 5 

3. Problem solving skills in Mathematics can only be 1 2 3 4 5 
mastered by constant practising of the questions in 
the textbook. 

4. Learning of mathematics can be made interesting. 1 2 3 4 5 

5. We can use the things around us to generate 1 2 3 4 5 
meaningful mathematics problems. 

6. Mathematics Trailing is one of the ways to 1 2 3 4 5 
stimulate one's interest in mathematics. 

7. Mathematics is all around us, in the natural world. 1 2 3 4 5 

8. Knowing how to apply mathematics to our daily lives, 1 2 3 4 5 
make learning of mathematical concepts more 
interesting. 

9. Through maths trailing, you have learnt more about 1 2 3 4 5 
how mathematics can be applied to everyday life. 

10. Mathematical concepts learnt are best applied to 1 2 3 4 5 
solve problems in the textbook. 
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