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Good and Poor Sources of Educational Aid: A Five- 
Nation Study 

R. Murray Thomas 
with 
Anwar Syah, Ryoko Niikura, Khoo Phon Sai, 
Sundra Kanagasabai, Lily Chew and Richard Pearse 

ABSTRACT 

Good and Poor Sources of Educational Aid: A 
Five-Nation Study 
College students in five nations (Indonesia, 
Malaysia, Japan, Australia, the U.S.) were 
asked their opinions about which nation 
would be the best and which the poorest 
source of aid for 10 hypothetical educational- 
development projects in the Indonesian pro- 
vince of North Sumatra. For the 10 projects 

Since World War I1 unprecedented amounts of 
educational assistance have been provided 
among nations, especially as aid to developing 
nations. Not only have the amounts and types 
been new, but the conditions under which aid is 
furnished have changed as well. 

Prior to the mid-20th century, the export of 
education to developing regions was primarily 
in the form of Christian missions and colonial 
governments from Europe and the Americas 
imposing their own educational practices on the 
indigenous peoples of Asia, Africa, Latin 
America, and the Pacific Islands. Or,  as was 
the case in much of Asia and North Africa over 
past centuries, innovations in education were 
introduced as part of the effort to extend such 
religions as Islam, Buddhism, and Confucian- 
ism into new regions. However, during the past 
two or three decades, as a growing number of 
colonized peoples have- gained political inde- 
pendence, the conditions under which educa- 

as a whole, the majority of respondents in 
each of the five countries chose an indus- 
trialized, formerly colonialist nation as the 
best source of aid in preference to the two 
developing nations, Indonesia and Malay- 
sia. Of the three industrialized nations, the 
United States was selected considerably 
more often than the second choice, Japan; 
and Australia was a distant third. 

tional practices are exported and imported have 
changed. In contrast to the past, the recipients 
of aid today have a great deal to say about both 
the kinds and the sources of educational help 
they will receive 

When aid is requested or offered, the matter 
of whether it will be provided and how well it 
will succeed depends upon a variety of condi- 
tions. In the study reported here, we are 
assuming that one important condition is the 
opinion of both the potential receivers and the 
potential givers of aid about how suitable a 
particular source of assistance will be. This 
condition, when phrased as a question at the 
level of international relations, becomes: 
Which nations are good sources of particular 
types of educational aid, and why are they 
better sources than others? 

Attitudes of indigenous peoples toward 
imported educational innovations during 
colonial times were not insignificant, since the 
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people's attitudes influenced their willingness 
to accept schooling introduced by the colonial- 
ists. However, attitudes toward imported prac- 
tices are even more significant today, because it 
is now an indigenous leadership rather than a 
foreign power that determines whether a poten- 
tial educational import will be permitted into a 
society. 

But the attitudes of recipients of aid form 
only one side of the coin. On the other side are 
the attitudes of the givers of aid. Whether aid 
will even be offered - or if offered, in what 
amounts and in what form - depends upon the 
opinions of the potential givers. If they believe 
the help they could provide would benefit the 
recipients, and at the same time it would not 
jeopardize their own welfare and could be fur- 
nished efficiently, then they are likely to 
support a proposal to provide assistance. 

With the foregoing assumptions as a founda- 
tion, a research team conducted the study 
reported here to learn the opinions of 744 uni- 
versity students in five nations about which 
countries they believed would be better sources 
than others for providing 10 kinds of educa- 
tional aid. The problem to which the students 
addressed themselves was that of a simulated 
plan for providing 10 types of educational assis- 
tance to the North Sumatran province of the 
Southeast Asian nation of Indonesia. The 
students in the study were ones in the Indo- 
nesian province that was the target of the aid as 
well as ones in Australia, in Japan, in Malay- 
sia, and in the United States. The study is 
described in the following pages in terms of 
( l)  the questions to be answered, (2) the 
sample of students whose opinions were 
solicited, (3) the findings, (4) an interpretation 
of the results in terms of regionalism and neo- 
colonialism, and (5) a summary of key findings 
and of possible implications of the study. 

The Questions Asked 

The university students in the five countries 
were all given copies of an opinionnaire entitled 
"Where to Find the Best Educational Aid." It 
began: 

Assume that the regional government of 
North Sumatra in Indonesia is seeking help 
from outside the region to carry out 10 educa- 

tion projects. The government can get help 
from any of the following sources: 
(1) Jakarta, the Indonesian capital city, on the 

island of Java. 
(2) Australia, Indonesia's close neighbour to 

the southeast. 
(3) Japan, the strongest industrial nation in 

Asia. 
(4) Malaysia, closest neighbour to the north 

with the same national language as the 
Sumatrans. 

(5) The United States of America. 
For each project listed below, please name 

the one source from among the five above that 
you think would be the best, then tell why you 
think it would be the best. Next, for each 
project, tell which source you think would be 
poorest and why. 

The 10 projects were then listed in the 
following order, with spaces provided between 
them for the students' answers: 

1. A consultant on how to conduct a regional 
campaign on family planning and birth 
control. 

2. Three instructors for a training course on 
how to repair automobiles. 

3. A college instructor on the world's poetry. 
4. A consultant on how to plan for regional 

and national economic development. 
5. An historian to lead a seminar on how to 

write national and regional history. 
6. Textbooks to use in advanced college che- 

mistry classes. 
7. An expert on efficient methods of religious 

instruction. 
8. An expert on how to present high quality 

educational television programme. 
9. A consultant to show university adminis- 

trators how to carry out their duties more 
efficiently. 

10. An expert to train high-school teachers of 
English. 

In each country the opinionnaire was printed 
in language familiar to students of that nation 
- English in Australia and the United States, 
Indonesian in Indonesia, Japanese in Japan, 
and both English and Malay in Malaysia. 

The 10 hypothetical projects chosen for the 
study were ones selected to meet four criteria - 
reasonable for Sumatra, involved small invest- 
ment, easily comprehended, and diverse in 

2 .  SINGAPORE JOURNAL O F  EDUCATION 



focus. As for reasonableness, all 10 were ones 
that could quite conceivably be requested by 
educational officials in North Sumatra.. Each 
involved a very limited investment in terms of 
funds and personnel. The general nature of the 
aid required in each was easy for students to 
understand. Finally, the 10 projects repre- 
sented a diversity in expertise required, with 
the subject-matter ranging from birth control 
and auto repair to regional economic planning, 
the world's poetry, and religion. 

The Sample of Students 

The respondents in all five countries were col- 
lege students. Such a sample was chosen for 
three reasons. College students are typically 
literate enough to understand the issues posed 
and to express their opinions in writing. The 
sample was readily available to the research 
team. And these educated youths might be 
expected in the future to assume positions of 
greater influence over decisions about foreign- 
aid issues than would the average citizen of 
their nations, so the youths' opinions might 
better represent their nation's future position 
on such aid questions than would the average 
citizen's views. 

The total sample of 747 students consisted of 
62% women and 38% men, with the number 
from each country and the femalelmale per- 
centages as follows: Australia 85 (F = 52% 
M = 48 %), Indonesia 204 (F = 76 % , 
M =24%), Japan 147 (F=66%, M=34%) ,  
Malaysia 190 (F = 45 % , M = 55 %), United 
States 121 (F=70%, M=30%).  The age dis- 
tribution was essentially the same in each of the 
five countries, with the median age 22 years; 84 
percent of the students were between ages 20 
and 25. 

In terms of academic specialization, 80 per- 
cent of the respondents were in teacher-training 
programmes. AU students in Japan, Malaysia, 
and the United States majored in education, 
whereas only 57 % of the Indonesians and 30 % 
of the Australians were at the time preparing to 
be teachers. The remaining 43% of Indo- 
nesians were language majors, while the 
remaining 70% of Australians were almost 
equally divided among four specializations - 
science, mathematics, social science, and lan- 
guages. It seems likely that at least a portion of 

these non-education majors might well end up 
in the teaching profession as well. In effect, the 
sample consisted chiefly of youths intending to 
be educators. 

Because the students were not drawn ran- 
domly from a clearly defined population, it is 
difficult to know what sort of broader popula- 
tion the findings of the study can properly be 
generalized. And since the characteristics of 
such a broader population are unknown, the 
tests of statistical significance typically applied 
to survey research are not appropriate for 
answering this question of generalizability. It is 
true, of course, that this questionable repre- 
sentativeness of the sample is not unique to the 
present study but is a characteristic of most atti- 
tude research in developing societies and also of 
much research in scientifically more advanced 
cultures. We mention the matter here simply to 
signal the fact that in offering the following 
observations, we do so in the tentative spirit 
that the sampling procedures seem to warrant. 

In each country the opinionnaire was admin- 
istered during a class session, with the students 
informed that they would be representing view- 
points of their country in a five-nation study. 
They were told that: 

When students are asked to make these judg- 
ments, they sometimes say they feel they 
don't have all the information needed to 
make a good decision. But don't worry 
about that. The amount of information you 
now have will be quite enough for you to 
explain why you made your choice. This is 
not a test. It'sjust to get your opinion. 

The Principal Results 

The results of the study are reported in two 
forms. Firstly, the students' decisions about 
which sources would be the best and which 
sources the poorest for providing aid in each of 
the 10 educational projects in North Sumatra. 
Secondly, the students' expressed reasons for 
their best and poorest sources. 

The Best and Poorest Sources of Aid 

To offer an overall view of which sources of aid 
are seen as most desirable by all respondents 
from all five nations combined, Table 1 displays 
the best sources in terms of the percentage of 



students who cited each source for each of the 
10 projects. Table 2 displays the poorest sources 
by percentages of students. Percentages in both 
tables have been adjusted for the differences in 
sample size of respondents from the five coun- 
tries. For instance, the opinions of the 85 Aus- 
tralians are given the same weight in the com- 
bined percentages as are the opinions of the 190 
Malaysians so that each nation is equally repre- 
sented in the figures. (But if each nation were 
not given equal weight, the picture would still 
be essentially the same. When percentages for 

the total 747 students are computed without 
regard for the respondents' national affiliation, 
85 of the 100 numbers that would be in the two 
tables fall within 1 percentage point of the 
figures shown in the present tables, and 96 of 
the 100 fall within 2 percentage points.) 

The figures in Tables 1 and 2, along with 
supplementary data, enable us to answer ques- 
tions about (l) students' overall opinions, 
(2) how closely the views of the recipients (the 
Sumatrans) match the views of potential givers 

TABLE 1 BEST SOURCES OF AID: OPINIONS OF ALL 
STUDENTS COMBINED 

Aid Project 

1. Family Planning 
2. Auto Repair 
3. World Poetry 
4. Regional Planning 
5. National History 
6. Chemistry Texts 
7 .  Religious Education 
8. Educational TV 
9. Univ. Administration 

10. English Teaching 
2. Average Percent 

l Source Cited as Best (In percent*) 1 
I 

Jakarta Australia Malaysia U.S.A. 

68 
19 
58 
62 
50 
42 

* Not all respondents answered all 10 items. The number on which percentates are based range 
from 729 for project 1 to 650 for project 10. Although most of the missing answers occurred in 
the Indonesian sample, there were still 122 Indonesians answering for project 10. 

TABLE 2 POOREST SOURCES OF AID: OPINIONS OF ALL 
STUDENTS COMBINED 

1. Family Planning 
2. Auto Repair 
3 .  World Poetry 
4. Regional Planning 
5. National History 
6. Chemistry Texts 
7 .  Religious Education 
8. Educational TV 
9. Univ. Administration 

10. English Teaching 
2. Auerage Percent 

Aid Project 

Not all respondents answered all 10 items. The number on which the percentates are based 
range from 688 on item 1 to 603 on item 10. Although the great majority of missing answers 
occurred in the Indonesian sample, there were stiU more than 102 Indonesians answering for 
project 10. 
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Source Cited as Poorest (In percent*) 

Jakarta Australia Japan Malaysia U.S.A. 



of aid, and (3) how suitable students think their 
own country would be as a source of aid. 

Question I: In the combined opinions ofthe students 
3 o m  alljive nations, which are the best and thepoorest 
sources of aid in general and for specific projects? 

The averages at the bottom of Table 1 indi- 
cate that when mean percentages for the 10 pro- 
jects are calculated, the United States at 42 per- 
cent is well ahead of all others in students' over- 
all judgments of the best sources of assistance. 
Japan ranks second, at slightly more than half 
(23) of the U.S. percentage, followed by Indo- 
nesia (17), Australia ( l  l), and Malaysia (8). 

Table 2 shows that the two developing 
nations, Malaysia (at an average 31%) and 
Indonesia (29%), were rated the poorest 
sources overall, followed by Japan (1 7) and the 
U.S. (15), with Australia well behind the 
others. Australia's rather low percentages as 
both a good and poor source indicate that 
respondents considered Australia generally in 
the medium range of acceptability as a giver of 
aid. 

Comparing countries as sources of help for 
specific projects shows that in the respondents' 
combined opinions, the United States and 
Japan are best in areas requiring advanced 
scientific and engineering expertise (auto 
repair, chemistry textbooks, television) and in 
problems of social planning and implementa- 
tion (regional economic planning, university 
administration, and family planning). Indo- 
nesia (with aid originating from the capital city 
of Jakarta) and Malaysia are favoured in the 
areas of religious education and 
nationallregional history. The U. S. is chosen 
for providing a world view of literature, while 
the two countries whose native language is 
English (U.S. and Australia) are heavily 
favoured in English-language teacher educa- 
tion. The opinions about poor sources of aid 
(Table 2) reflect this same pattern of pre- 
ferences - the developing nations of Malaysia 
and Indonesia are considered the least desirable 
in technology and social planning and the 
industrialized countries of Japan and the U.S. 
less desirable in the fields of religion and local 
history. 

Qmstion 2: How closely do the preferences of the 
potential receivers of aid (the Sumatram) match the 
opiniom of the potential providers? 

To answer this question, we compared the 
preferences of the Sumatrans with the com- 
bined preferences of the students in the other 
four countries. Such a comparison shows that 
the Sumatrans agreed with the combined 
others on the best source of aid for six of the 10 
projects and disagreed on the remaining four. 
They agreed that Jakarta could the best 
help for writing local history, Japan for auto 
repair, and the U.S. for chemistry textbooks, 
educational television, university administra- 
tion, and English teacher training. 

Although the Sumatrans believed the U.S. 
would be best for regional planning, the other 
four groups preferred Japan. The Sumatrans 
selected Malaysia for a world-poetry expert, 
while the other four choose the U.S. The 
majority of Sumatrans believed their capital 
city of Jakarta could furnish proper guidance in 
family planning, and Australians agreed, but 
most students in the other three countries chose 
the U.S. The greatest disagreement occured in 
the case of religious education. Both Sumatrans 
and Malaysians preferred Malaysia, whereas , 

Australians and Americans selected Jakarta, 
and the Japanese chose the U.S. 

With regard to the poorest sources of aid, 
Sumatrans disagreed with the combined judg- 
ments of the other four samples in eight of the 
10 categories. They agreed on the least desira- 
ble source only in the cases of regional planning 
(Sumatrans and the rest selected Jakarta) and 
of an English-language teacher-educator 
(Sumatrans and the majority of the others chose 
Japan). The main difference between the 
Sumatrans and the combined four non-Indo- 
nesian samples was in the status they accorded 
Malaysia. In six of the eight disagreements, the 
combined four non-Indonesian groups selected 
Malaysia as the least suitable (family planning, 
auto repair, world poetry, chemistry textbooks, 
educational television, university administra- 
tion), whereas the Sumatrans chose Jakarta as 
the least desirable in four of the six instances 
(auto repair, chemistry textbooks, educational 
television, university administration). 

In interpreting the foregoing observations, 
we need to recognize that in no instance does a 
preference reported for a sample of students 
represent the opinion of 100% of those stu- 
dents. Rather, the preference is the highest per- 



cent of students choosing a given source of aid. 
Some reported preferences can be regarded as - 

strong because a large percentage of the respon- 
dents chose it, whereas other preferences can be 
considered weak because only a slight plurality 
expressed such opinions. For example, the 
choice of Japan as the best source for auto- 
repair instructors is quite strong, because 
Japan was chosen by 80% of the Sumatrans 
and 78 % of students from the other countries. 
In contrast, far weaker is the choice by Suma- 
trans (40 %) of an American consultant and by 
the rest (43 %) of a Japanese consultant for the 
regional-planning position. Thus, in assessing 
the significance of aid recipients and of aid 
donors, it is not only important to know which 
source is preferred but also by what margin. 

Question 3: How suitable do students see their own 
country as a source of educational aid? 

Two ways of answering this question are in 
terms of (1) the percentage of respondents who 
cite their own nation as a good or poor source of 
aid and (2) a comparison of the opinions of 
these respondents with the opinions of respon- 
dents from the other four nations. 

Answers to these questions are found in 
Table 3, where the columns are arranged in 
pairs. In each pair, the left column shows the 
percentage of students from the named country 
who rated nation as the best source of aid for the 
particular project. The right column shows the 
average percentage of students from the com- 
bined four other countries who rated the named 
nation as the best source of aid. When the per- 
centage in the right column is smaller than that 
in the left, it means that a higher percentage of 
students in the name country chose their own 
nation as the best source than did the combined 
students of the other four countries. In the cases 
of the first four countries - Indonesia, Austra- 
lia, Japan, and Malaysia - students generally 
rated their own nation as better than did the 
students of the rest of the countries combined. 
Out of the 10 projects, Indonesians and Malay- 
sians rated their own nation higher on seven 
projects, Australians rated their own higher on 
nine, and Japanese rated theirs higher on nine, 
with the tenth project a tie. 

This phenomenon of placing one's own 
country higher than it is placed by others might 
be interpreted as an act of self-aggrandizement 

TABLE 3 RATING ONE'S OWN NATION VERSUS 

RATINGS BY THE OTHER FOUR NATIONS' STUDENTS 
(In percent) 

Aid Project 

1. Family Planning 

2. Auto Repair 

3. World Poetry 

4. Regional Planing 

5. National History 

6. Chemistry Texts 

7. Religious Education 

8. Educational TV 

9. Univ. Administration 

10. English Teaching 

Auerage percent 

Auerage % D$ * * 

Ind 

5 

3 

19 

24 

39 

8 

23 

7 

14 

11 

Other 
Four 

Other 

8 

38 

9 

12 

5 

20 

16 

3 

33.8 

+ 13.4 

Aus 

16 

10 

30 

6 

23 

17 

10 

14 

16 

67 

. - -  

Other Other 
Four 

4 

1 

7 

10 

5 

4 

4 

11 

10 

28 

20.9 

+ 12.5 

Other 
Four 

* *  The Average % Dif. is the mean of differences between (1) the percent of students choosing their own country and (2) the 
average percent of students from the other four nations who chose that country as best for the ten projects. A plus (+) 
indicates that that students of that country rated their country higher on the average than their country was rated by 
students of the other four nations. A minus (-) indicates that the students of that country rated their country lower than 
their country was rated by the students of the other nations. 
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or perhaps national self-confidence. The over- 
all degree of aggrandizement is shown in the 
average percentage dzfference at the bottom of Table 
3. On  the average for the 10 projects, Indo- 
nesians rated their nation 4.5 percentage points 
higher than did the other four sets of students 
while Malaysians rated their country 6.3 per- 
centage points higher, Australians 12.5 points 
higher, and Japanese 13.4 points higher. In 
effect, considerably more Australians and 
Japanese judged their own nation more effec- 
tive in giving aid than did students in the other 
nations. 

In contrast, the American students rated 
their nation slightly lower than it was rated by 
the other four nations' students for seven of the 
10 projects. O n  the average, American's 
ratings were 2.1 percentage points below 
ratings by the other four sets of students com- 
bined. The fact that the average percentage d$- 

ference is so small means that the American's 
self-perception was closer to the way the non- 
Americans perceived the nation's capability 
than was true for any of the other countries. 

However, the Americans' ranking their 
country slightly lower than did the others does 
not mean that the American students lacked 
confidence in their nation's capability in com- 
parison to the other four countries, because a 
higher percent of U.  S. students chose their own 
nation as the best source than did students of 
any other nation. This is shown by the average 
percent at the bottom of Table 3. These figures 
are the averages of the 10 percentages in each 
left column of the pairs of columns. Thus. 
39.3% of the Americans selected their own 
country as the best source of aid for the 10 pro- 
jects on the average, 33.8% of the Japanese 
chose their own nation, 20.9% of Australians, 
20.3% of Indonesians, and 13.1 % of Malay- 
sians. 

In brief, students in the most highly indus- 
trialized countries have higher regard for their 
nations' ability to furnish educational aid to 
Sumatra (U.S. =39.3%, Japan=33.8%) than 
do students in the developing nations, with the 
Malaysians seeing their country's ability to aid 
the Sumatrans (13.1 %) as more limited than 
the Sumatrans believe their own capital city of 
Jakarta would be (20.3 %). 

Reasons to Support Respondents' Choices 

In analyzing the reasons students cited for their 
selections of best and poorest sources of aid, we 
have centered attention on three questions, 
those concerning: (1) the overall frequency of 
different reasons, (2) comparisons among 
projects, (3) and comparisons among the five 
nations' respondents. But before inspecting the 
questions, we should describe how the reasons 
were compiled to facilitate the comparisons. 

For each of the 10 projects, the senior author 
inspected the questionnaires from Indonesia, 
Australia, Malaysia, and the United States in 
order to prepare initial lists of the different 
reasons respondents gave to explain why they 
made their selections. One list was prepared for 
best-source reasons and another for poorest- 
source reasons. The master list covering best- 
source reasons from all 10 projects consisted of 
40 items. This number was reduced to 27 by 
combining reasons whose intent was judged 
identical even though their wording differed. A 
comparison of the best-source reasons with the 
poorest-source reasons showed that they 
formed reciprocal pairs. For example, one 
nation was judged a best source because it could 
offer "proper kinds of experts" whereas 
another was judged poorest because it would 
not offer proper kinds. These reciprocal pairs 
were then organized in the form of a code sheet 
that would guide us in categorizing reasons for 
the 10. Each reason was given a title and a brief 
description followed by parallel columns of 
examples. The left column contained examples 
of reasons for choosing a best source and the 
right column reasons for choosing a poorest 
source. The following example of the most fre- 
quently cited category of reasons for both best 
and poorest sources illustrates the form of the 
coding sheet. 

Title: Aid Donor's Experience, Success, 
Expertise 

Best Source: Has had much success and expe- 
rience with this type of project in own country, 
so has expertise. 

Examples: 

1. It is one of the best established nations, and 
family planning has long be practised, so they 
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have the needed knowledge. - 
2. Regional development in Japan has been 
remarkable, so they have the knowledge and 
experience. 
3. USA is a world leader in science. 
4. Malaysia has strong faith and a long history 
in religion. 
5. Since Sumatra is part of Indonesia, the best 
qualified person for a history seminar would be 
from the capital city and would be more 
exposed to past and current issues. 

Poo~est Sou~ce: Has a bad record of success and 
little experience with this type of project in own 
country, so lacks expertise. 

Examples: 

1. This country hasn't done much in birth con- 
trol, has a high birth rate, and is not qualified to 
give advice to others. 
2. Malaysia herself needs help from other 
nations in regional development. 

3.  I don't think they even have TV. 
4. Japan is not advanced enough in Islamic 
studies. 
5. No Japanese experts on Indonesian history. 

The code sheet then served as the guide for 
relegating all of the reasons under the 10 pro- 
jects to one of the 27 final categories. Question- 
naires completed in a language other than 
English were not translated into English for 
purposes of coding. Rather, reasons were 
assigned to categories directly from their ori- 
ginal languages. Niikura coded the Japanese 
questionnaires and Thomas coded those in 
English, Indonesian, and Malaysian. 

Although there were 28 final reason cate- 
gories, many of them were used by far less than 
one percent of the respondents. For example, 
89% of students' best-source reasons fell within 
the 9 most popular categories (Table 4), while 
over 85% of their poorest-source reasons fell 
within these same 9. To conserve space, reasons 
cited overall by less than 1 % of the respondents 
are not included in Table 4. 

TABLE 4 - REASONS FOR BEST-SOURCE CHOICES - ALL RESPONDENTS COMBINED 
(In percent*) 

l Reason 

1. Experience, success, 
sufficient supply of 
experts 
2. Culture similar 
to Sumatrans' 
3 .  Language suited to 
the assignment 
4. High standard 
of efficiency 
5. Expert & located 
near Sumatra 
6. Indonesians in 
control 
7.  Truly interested? 
in giving aid 
8. Expert & plenty 
of resources 
9. Expert & similar 
culture or problem 

'Not all respondents gave reasons for all 10 projects. The number on which the percentages are based range from 707 
students for project 1 to 618 for project 10. Although most of the missing responses occurred in the Indonesian 
sample, there were still 120 Indonesians who gave reasons for project 10. 

"The column titled All shows the mean percent for the 10 projects combined. 
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We turn now to the three questions. 
Question 1: Howjequent ly  were dzJerently reasons 

cited by the combined sample of students from allf tve 
countries? 

It is clear that a nation's reputation for suc- 
cessful experience and a sufficient supply of 
experts in a field was the most important con- 
sideration for the majority of students in select- 
ing which nation would be the best source of 
aid. Together, students' reasons citing success- 
ful experience and reputation for expertise 
account for 61 of the reasons overall (column 
entitled Al l ) .  In addition, several of the less fre- 
quently proposed reasons (5, 8, 9) included 
expertise as part of the motive behind students' 
choices. 

The next most frequently mentioned reason 
(10.8% overall) is that the culture of the aid 
donor is similar to the Sumatrans', with culture 
usually cited in general terms but sometimes 
identified by a specific characteristic, such as 
language or religion. It is possible that at least 
some of the students who gave cultural similar- - 
ity as a cause for their choice assumed that such 
similarity would imply expertise as well, but 
any such assumption was not made explicit in 
their answers, so their responses were simply 
listed under the cultural-similarity category. 

The appropriateness of the aid-source's 
national language for the project in question 
was cited in 4% of the cases, with this category 
affected heavily by students' decisions regard- 
ing project 10 - providing a teacher-educator 
for English language. 

In only 2 % of the cases were students' chiefly 
concerned about Indonesians maintaining 
control of an aid project, with this concern 

- - 

expressed for the projects on family planning, 
regional planning, writing national history, 
and religious education. 

The issue of the donor's motivation or inter- 
est in furnishing assistance was mentioned by a 
small number of students for nine of the 
projects. 

In summary, the greatest concern of most 
students was that the provider of aid be an 
experienced expert in the realm of education 
represented by a project. Far less frequently 
students were concerned that the culture of the 
aid donor be similar to that of Sumatrans. A 
very small proportion of respondents stressed 

the need for Indonesians to be in firm control of 
the project or for the donor of aid to be strongly 
motivated to provide help. 

Question 2: H o w  much did reasons v a r y j o m  one 
project to another? 

The nature of a project exerted considerable 
influence over the reasons students offered for 
some projects, relatively little influence for 
others. The most obvious cases of varied 
influence over the range of projects occurred 
with reason 1 (ranging from 80% for a tele- 
vision consultant to 32% for a teacher of reli- 
gion). Reason 2 (the donor's culture is similar 
to the Sumatrans') when mentioned pro- 
minently for the projects on family planning, 
the writing of national history, and religious 
education. Reason 3 (the donor's national lan- 
guage is well suited to the project) figured most 
prominently in the English-language-educator 
project. The range of differences among pro- 
jects was far less for the remaining six reasons. 

Question 3: To what extent was  the pattern o f  
reasons offered by students o f  one country for choosing a 
best source of aid similar to the pattern o&ed by stu- 
dents of the other countries? 

When the data underlying Table 4 are 
analyzed by the countries of the respondents, 
several differences among the five groups of 
students appear. On the average for the 10 
projects, Indonesians in significantly larger 
numbers (74.3%) based their choices on an 
aid-donor's successful experience and expertise 
than did the students from the other four coun- 
tries (Australians 6 1.9 % Japanese 4 1 % , 
Malaysians 63.1 %, U.S. Americans 60.2 %). 
Indonesians cited cultural similarity somewhat 
less frequently (4.4%) than did students of the 
other nations (Australians 13.5 % , Japanese 
8.2%, Malaysians 17.4%, U.S. Americans 
11 .g%). And the Japanese (12.9%) mentioned 
the donor's high standards of efficiency as a 
reason more often than did the other four 
groups (Indonesians 1 % , Australians 1.2 % , 
Malaysians .7 % , U.S. Americans 1.5 %). 

Regionalism Versus Neocolonialism 

In international relations, much is made of 
political and economic alignments, with educa- 
tional aid included among the alignment con- 
cerns. After the late 1940s, as a growing 
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number of colonial territories gained political 
independence, they turned chiefly to Western 
industrialized countries for their educational 
assistance. Frequently they sought the con- 
tinued help of their former colonial masters. 
This gave the former colonialists some measure 
of continued influence - sometimes called 
domination - over the newly independent 
peoples, with this dominant/submissive rela- 
tionship referred to as neo-colonialism. However, 
in more recent times, developing nations have 
increasingly formed their own regional 
alliances, from which former colonizers have 
been excluded. The rationale supporting these 
regional coalitions includes convictions that: 
(1) common cultural characteristics and similar 
levels of socio-economic development among 
the member nations equip them better to 
understand and to help each other than could 
distant industrialized nations, (2) regional 
alliances enable developing countries to 
become more self-reliant by reducing their neo- 
colonial dependence on the advanced, indus- 
trialized nations, and (3) developing nations 
are less likely to exploit each other than are the 
industrialized nations which seek to continue 
using developing societies as sources of raw 
materials, cheap labour, and markets for indus- 
trial products. 

We may find it instructive now'to interpret 
the results of the present study in terms of these 
conflicting trends - the trend toward forming 
regional alliances versus the trend toward con- 
tinued dependence on industrialized nations. 

Regionalism and Expertise 

For both Indonesia and Malaysia, the main 
regional alliance designed for socio-economic 
development purposes has been ASEAN, the 
Association of Southeast Asian Nations, a five- 
member coalition that also includes the Philip- 
pines, Singapore, and Thailand. The question 
we may now address to the data in the present 
study is: To what degree do the responses of 
Indonesian and Malaysian students reflect a 
desire to obtain aid from within the regional 
alliance rather than from the three more 
advanced industrialized cations that were 
formerly colonial powers? 

In terms of all 10 projects combined, both 
Indonesians and Malaysians chose countries 

outside their own region as the best source of 
aid two-thirds of the time (Indonesians 65.6%, 
Malaysian 67.6%), so they chose sources 
within their region only one-third of the time. 
In selecting the poorest sources of aid, both 
Indonesians and Malaysians chose their own 
region's pair of nations slightly over half the 
time (Indonesians 5 1.3 % , Malaysians 57.1 %). 

The patterning of choices from one project to 
another showed that respondents were not 
simply expressing a general or blind preference 
for sources outside their own cultural and poli- 
tical-economic sphere but, rather, the students 
clearly discriminated among the types of exper- 
tise the different projects would require. 
Around three-fourths of the students (Indo- 
nesians 72 % , Malaysians 83 %) chose a consul- 
tant from their own region for the nation- 
history project, but less than 10 percent (Indo- 
nesians 14%, Malaysians 2%) wanted a 
television-education consultant from their area. 
Likewise, two-thirds of the Indonesians (65 %) 
and nearly all the Malaysians (95%) would 
select a regional expert for religious education, 
but they would turn to one of the advanced 
industrialized nations for auto repair (Indo- 
nesians 97 % , Malaysians 94%), chemistry 
textbooks (Indonesians 90 % , Malaysians 
88%), and university administration (Indo- 
nesians 86 % , Malaysians 98 %). 

In effect, little if any chauvinism or regional- 
centrism is displayed in Indonesian and Malay- 
sian students' selections of educational-aid 
donors. 

The respondents clearly placed expertise 
above cultural or regional considerations in 
choosing sources of assistance. 

Effects of Neo-colonialism 

Some authors writing about self-reliance for 
developing societies have condemned neo-colo- 

- - 

nialism as an evil relationship which serves 
chiefly to shackle oppressed peoples to a system 
of exploitation, extending indefinitely their 
dependence on the advanced industrialized 
centres (Freire, 1970; Freire, 1978, Nyerere, 
1986.) Other authors, however, view the neo- 
colonial relationship as likely necessary, at least 
for the period of time it takes for Third-World 
peoples to achieve a substantial measure of self- 
reliant modernization (with modernization 
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defined as a Western variety of industrializa- 
tion). For example, Kelly and Altbach (1978, 
pp. 31-32) have observed that: 

The world's leading universities, journals, 
publishing houses, research institutions, and 
the other elements of a modern technological 
society are centered in the industrialized 
nations - and particularly the former colonial 
powers plus the United States and the Soviet 
Union and Japan. . . . It is not surprising that 
Third World nations should turn to these 
centers for technological expertise, publica- 
tions, and guidance since the bulk of the 
world's research is done in these countries. . . . 
Neo-colonialism need not be the result of overt 
policies of domination by the industrialized 
countries, but it can come as a by-product of 
policies pursued by the Third World nations 
themselves. The result is the same - Western 
influence and perhaps control of elements of the 
Third World. 

As noted above, the pattern of expressed opi- 
nions in the present study suggests that students 
in the two developing nations (Indonesia and 
Malaysia) held the industrialized nations of the 
United States and Japan in high regard. 
However this was not indiscriminate regard. 
Rather, the United States and Japan were 
chosen only for those sorts of expertise bearing 
directly on Western modernization. Further- 
more, the type of aid sought could be expected 
to foster the Sumatrans' self-reliance, because 
all of it was intended to prepare Sumatrans to 
become additionally expert themselves. Thus, 
it seems reasonable to conclude that the inten- 
tion underlying the Indonesian and Malaysian 
students' choices was to equip their people with 
the skills and knowledge that could increasingly 
liberate them from dependence on the former 
colonial powers. In short, the sort of neo-colo- 
nialism reflected in the students' choices could 
be viewed as their strategy for effecting a transi- 
tion from dependence toward self-reliance. 

Conclusion 

To conclude, we summarize the key findings of 
the study, then offer two cautions and two 
implications drawn from the findings. 

A Summary of the Findings 

For the 10 educational projects as a whole, the 
majority of respondents of the five countries 
chose an industrialized, formerly colonialist 
nation as the best source of aid in preference to 
the two developing countries Indonesia and 
Malaysia. Of the three industrialized nations, 
the United States was selected considerably 
more often than was the second choice, Japan; 
and Australia was a distant third. 

When projects were considered individually, 
the combined sample of 747 students from the 
five nations more often chose the United States 
and Japan as desirable sources of help in areas 
requiring advanced scientific and engineering 
expertise and in problems of social planning 
and implementation. In contrast, Malaysia and 
the Indonesian capital city of Jakarta were 
favoured as sources for aid with religious 
education and the writing of national and 
regional history. The two countries whose 
native language is English (Australia and the 
United States) were chosen as the best sources 
of assistance with English-language teacher 
education. 

Some degree of self-aggrandizement or 
national self-regard appeared to be reflected in 
the fact that students of four of the nations 
(Indonesia, Australia, Japan, Malaysia) rated 
their country higher on the average than it was 
rated by the other nations' students combined. 
Although the United States was rated slightly 
higher by students of the other four nations 
than by the Americans themselves, the Ame- 
rican students still ranked their country high as 
a source of educational assistance. 

Among a variety of reasons respondents 
offered as the bases for their choices, the one 
that stood far above the rest in the opinions 
from all five nations was that the donor of aid 
had an established record of success in the 
specified project area and thereby was well- 
equipped to supply the type of experts required. 
Overall, such expertise was cited as the reason 
in 61 % of students' selections, while the second 
most frequently cited reason (the donor's cul- 
ture was similar to the recipient's) was offered 
in only 11 % of the choices. 

The majority of students in the province that 
was to receive the aid - North Sumatra - did 
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not agree entirely with the majority of students 
of the other four countries combined which 
sources would be best and which poorest. The 
potential aid-recipients in Sumatra agreed with 
the combined non-Indonesian students on the 
best aid-source for 60% of the projects and on 
the poorest source for only 20%. 

In answer to the question ofwhether students 
of Indonesia and Malaysia preferred aid from 
within their own cultural and political- 
economic region rather than from the more 
distant industrialized nations, the data showed 
that respondents from Indonesia and Malaysia 
generally preferred (66%) the industrialized 
countries, but in such fields as religious educa- 
tion and the writing of nationallregional 
history, they chose Southeast Asian con- 
sultants. 

A Caution and Implications 

In conclusion, we offer one caution and two 
implications derived from the study. 

The caution is that the factor of political- 
economic philosophy could not adequately be 
assessed as a possible reason for students 
choosing best and poorest sources, because the 
five countries included in the present study all 
have capitalistic economies and non-com- 
munist - even anti-communist - forms of 
government. How students would view aid - 

from these five nations in comparison to aid 
from nations operating under a strong Marxist 
political-economic philosophy obviously could 
not be determined by means of this 
investigation. 

A first observation, based on ways students 
phrased their reasons for good and poor sources 
of aid, is that the amount of information on 
which they made their choices varied greatly 
from one project to another and one student to 
another. In some cases - as in choosing Japan 
as a good source of auto-repair experts or the 
United States for a television consultant - 
many students felt they had direct, trustworthy 
knowledge about what was needed in the 
project and about how well different nations 
were equipped to fulfil1 this need. In all five 
nations Japanese cars and American television 
programs are prominently displayed. In other 
cases - as in selecting an expert in world 
poetry or in the sort of religious education 

needed in North Sumatra - students in certain 
countries appeared to feel they had a very weak 
knowledge base for their choice. Lacking speci- 
fic information, they appeared to base their 
choices on their general impressions of "what 
things are apparently like in those kinds of 
societies. " Such a line of reasoning appeared to 
be applied by respondents from Australia, 
Japan, and the United States as they judged the 
potential of Jakarta and Malaysia to offer aid. 
General impressions also appeared in such 
comments as "Americans .are very advanced, 
so they probably know a lot about- this field as 
well," with "this field" referring to such things 
as family planning, university administration, 
and world poetry. It appeared that respon- 
dents' beliefs - acquired . through direct 
experience or the news media - about a 
nation's accomplishments in industrial tech- 
nology (autos, television) generalized as well to 
such other realms of "modernization" as social 
planning and administrative efficiency about 
which the respondents apparently had no speci- 
fic information. Japan and the United States 
were well known for their advanced industrial 
products and thereby were accorded high 
ratings for social modernization as well. Aus- - 

tralia's apparent lack of an international 
reputation for technological accomplishment 
seemed not only to lead to the respondents in 
other nations ignoring Australia as a desirable 
source of aid in such areas as auto repair and 
television but in social planning and adminis- 
tration as well. However, such non-moderniza- 
tion areas as religion and local history appeared 
to form a different category, one in which 
a society's technological accomplishments 
exerted little or no influence over the majority 
of the respondents' judgments about suitable 
sources of aid. 

Finally, we add a second observation. If the 
opinions expressed by Indonesian and Malay- 
sian students in this study are at all indicative of 
attitudes to be held by political and educational 
decision-makers in their countries over the 
coming decades, then we can expect these 
developing societies to continue in the future to 
turn mainly to advanced industrialized nations 
for most of their assistance in education. 
Although such regional coalitions as ASEAN 
and SEAMEO (Southeast Asian Ministers of 
Education Organization) may be expected to 
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strengthen their potential for providing mutual both the decision-makers and the Western- 
aid within their developing-nation member- educated populace of developing countries still 
ship, the high regard in which the former to prefer such powers as sources of educational 
colonial powers continue to be held in tech- assistance in areas bearing on modernization. 
niques of modernization will likely influence 
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The Case for Career Guidance: The Plight of 
Secondary Four Students in Singapore 

Peter Khor Sinn Yeou 

ABSTRACT 

A systematic survey conducted by the Insti- directions. They were often unrealistic 
tute of Education involving school personnel about their educational aspirations, job pre- 
and prospective employers of school leavers ferences and were overly materialistic in job 
showed that Secondary Four students were values. The survey highlighted the urgent 
generally lacking in job knowledge, job need for career guidance in Singapore 
application skills and had no clear career schools. 

Introduction 

Choosing a career is one of the most important 
decisions of anybody's life since this can have 
an effect on the individual for up to fifty years 
or more. At all stages of full-time education 
(primary, secondary and tertiary) decisions 
about the future have to be made, and educa- 
tional choice will invariably involve career 
choice (Dibden and Tornlinson, 1981). Such 
decisions are even more crucial for those who 
are leaving school soon, either to go into 
the world of work or further post-secondary 
education. This is especially so in the face of 
recessionary and other economic and social 
factors that have led to a worldwide trend in the 
decline in employment for youth (Banducci, 
1984). 

Similar concerns are, no doubt, current in 
the Singapore situation where the workforce 
is a relatively young one. And in our case, 
there is the added dimension of not only aiming 
for full employment but to ensure productivity 
as well. To enhance this and to maximise our 
limited human resources, there is a need to 
ensure a better match between the right talents 
and the right job. In  this light, it is the educa- 
tional system that necessarily bears the burden 
of preventive action in terms of preparing 
students for the world of work (Banducci, 

1984). This will imply, amongst other things, 
some form of career guidance to be provided 
in our schools. Students need realistic informa- 
tion, real work exposure and the opportunity 
to discuss issues of adult work life. This infor- 
mation would give them a perspective from 
which to make decisions and consider their 
future (Olsen, 1979). 

The Minister for Education and the twelve 
principals on the study tour of acknowledged 
good schools in the UK and the USA found it 
laudable that these schools paid proper and 
adequate attention to career guidance, particu- 
larly, in the form of "course guidance". The 
school felt itself obliged to influence a pupil's 
choice of course and career on the basis of a 
realistic assessment of his ability and in relation 
to parental preferences. The results of such 
guidance were found to be rewarding in that 
students were more likely to fulfil their ambi- 
tions or parental expectations, and cultivated 
in each student was the acceptance of his 
personal ability. It is therefore not surprising 
that the Towardr Excellence In Schools report 
(February 1987) recommended (amongst other 
things) career guidance for our schools. 

What data is there to suggest there is a need 
for career guidance in our schools? 

1 4 .  SINGAPORE JOURNAL OF EDUCATION 



Two years ago, a systematic survey of the 
career perceptions, plans and specific needs 
of Secondary Four students was conducted 
by an Institute of Education career guidance 
project team. This paper presents the findings' 
of the survey (Khor et al, 1984), the implica- 
tions of which will also be discussed. Although 
conducted sometime ago, there is no reason to 
believe that the current situation has changed 
much. There is a need for career guidance in 
our schools as this paper will hope to show. 

Methodology 

The Questzonnazre and Data Collection 

The project team designed a questionnaire to 
find out what were students' career plans and 
aspirations like, whether they were knowledg- 
eable about jobs and the world of work, their 
sources of career information, criteria by 
which they choose certain jobs, and what kind 
of help they would like to get from their schools 
in terms of career guidance. 

Copies of the questionnaire were sent to 143 
secondary schools with the request for its 
return by a certain date. ~chools were asked 
to take their best and their weakest secondary 
four classes for the survey. This gave a total 
of 2 classes per school. 

One hundred and six schools returned 
completed questionnaires. Of these, 71 met an 
extended deadline to be in time for data analy- 
sis. Their responses were coded and entered 
into the computer data file for processing. 

In addition, the research team also went 
out to interview 9 personnel managers in 
various industries (transport, finance and 
business, manufacturing, service, entertain- 
ment, building and construction) that employed 
large batches of fresh school leavers. This was 
to find out how they felt about young job 
applicants. 

The Sample 

Table 1.1 shows the composition of students 
whose responses were entered in the computer 
data file for the 71 schools. From these, a 
stratified random sample (N = 438) was further 
selected to reflect the pupil ratio by stream 
and gender. The composition of this sample is 
shown in Table 1.2. 

TABLE 1.1 - TOTAL NUMBER OF 
STUDENTS FROM 71 SCHOOLS 

Many schools have only Express classes and therefore, the 
schools selected two Express classes for the survey. This 
accounts for the apparent preponderance of Express 
students. Also there were very few schools with Special 
stream students that responded to the survey. 

Stream 

Normal 

Express 

Special 

Total 

TABLE 1.2 - SAMPLE ON WHICH THE 
PRESENT STUDY IS BASED 

Male 

23 1 

41 1 

30 

672 

* The Normal : Express : Special ratio of 5:4:1 was taken as a 
guide in selecting students to form the sample. 

Stream 

Normal 

Express 

Special 

Total  

Analysis of Data 

Female 

222 

528 

24 

774 

To facilitate the presentation of results, items in 
the questionnaire that were related and reflected 
a similar theme were grouped together. The 
results were also cross checked for consistency. 
The findings of various questions either con- 
firmed or complemented one another, with an 
emerging consistent picture. 

Total* 

253 

939 

54 

1446 

Male 

110 (50.2%) 

85 (38.8%) 

24 (11.0%) 

219(100.0%) 

Results and Findings 

Students ' Thinking about Their Future Careers 
(Table 2.1) 

Female 

110 (50.2%) 

85 (38.8%) 

24 (11.0%) 

219(100.0%) 

Of the total sample of 438 students, only about 
40% of students thought seriously about their 
future careers while 58.4% had at least some- 
times thought seriously about this. While there 
was a slight difference between boys and girls, 
there was a progressive decline in concern 
about future careers from the normal to express 
and special streams. 

Total 

220 (50.2%) 

170 (38.8%) 

48(100.0%) 

438(100.0%) 
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TABLE 2.1 - STUDENTS' THINKING ABOUT THEIR FUTURE CAREERS 

TABLE 2.2 - STUDENTS' DISCUSSION WITH AND GETTING HELP FROM VARIOUS 
PERSONS CONCERNING FUTURE CAREERS 

Frequency of 
Thinking About 
Future Career 

Often 

Sometimes 

Never 

Omission 

Students ' Discussion With  and Getting Help 
From Signijicant Others Concerning Future Careers 
(Table 2.2) 

Total 

N = 4 3 8  
% 

39.5 

58.4 

1.8 

0: 3 

' 

For the students who often thought seriously 
about their future careers, FRIENDS were 
the persons they would discuss their career 
plans with most (45.9%). This was followed 
by family members with MOTHER being 
slightly preferred over FATHER. This was 
also true of those students who only sometimes 
thought seriously about their careers. For 
both groups, however, TEACHERS were the 
last persons they would discuss their career 
plans with. 

In terms of sources of help, similarly for 
both groups, FRIENDS were the persons the 
students would first approach for help if they 
needed further career information. FATHER 
and TEACHER were the next best source of 
help followed bv MOTHER and SIBLINGS. 

O n  the whole, less than half of the total 
sample had discussed with or sought help from 
various persons in terms of further career 
explorations. 

Frequency 
of Thinking 

About 
Future 
Career 

Often 
N = 172 

Sometimes 
N = 254 

Never 
N = 8 

Students' Educational Aspirations (Table 3.1) and 
Job Preferences (Table 3.2) 

Sex 

Generally, educational aspirations were high. 
More than 43% of the total sample aspired to 
the university. Such high aspirations were 
expected in the case of the special stream 
students where almost all (95.7%) aimed for 
a university degree. But in the case of the 
normal stream students (who were academically 

Males 
N = 2 1 9  

% 

37.4 

57.1 

3.7 

1.8 

Stream 

the weakest) their educational aspirations 
were unrealistically high with more than half 
the number aspiring to GCE 'A' level and 
university. 

Students' job preferences also appeared to 
be unrealistic, with about half the total sample 

Females 
N = 2 1 9  

% 

41.1 

58.9 

0.0 

0.0 

Normal 
N = 2 2 0  

% 

44.1 

53.2 

1.8 

0.9 

Discussion with . . . 
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Friend 
% 

45.9 

41.3 

25.0 

Help from . . . 
- l 

Express 
N = 1 7 0  

% 

37.1 

60.6 

1.8 

0.5 

Special 
N = 48 

% 

25.0 

70.8 

2.1 

2.1 

Mother 
% 

42.4 

29.5 

37.5 

Friend 
% 

48.3 

47.6 

37.5 

Father 
% 

23.8 

24.0 

50.0 

Teacher 
% 

29.1 

22.8 

50.0 

Father 
% 

30.2 

27.6 

50.0 

No One 
% 

15.1 

22.1 

37.5 

Siblings 
% 

12.2 

7.9 

25.0 

Teacher 
% 

8.7 

5.9 

25.0 

Mother 
% 

12.2 

15.4 

37.5 

Siblings 
% 

9.3 

6.3 

25.0 



TABLE 3.1 - THE HIGHEST LEVEL OF EDUCATIONAL ASPIRATIONS 

TABLE 3.2 - STUDENTS'JOB PREFERENCES 

Level 

University Degree 

IE Certificate 

VITB Certificate 

GCE 'A' 

Poly Diploma 

GCE '0' 

GCE 'N' 

Omits 
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Total 

N = 436 
% 

43.4 

3.7 

3.9 

20.9 

13.3 

12.8 

1.8 

0.2 

Job Preferred 

Professional, 
Technical and 
Related Workers 

Administrative and 
Managerial Workers 

Clerical and 
Related Workers 

Sales Workers 

Service Workers 

Agricultural, 
Animal Husbandry, 
Forestry Workers, 
Fishermen and 
Hunters 

Production and 
Related Workers, 
Transport 
Equipment 
Operators and 
Labourers 

SAF 

Sex 

Total 

N = 436 
% 

48.8 

3.3 

13.4 

7.5 

12.0 

- 

4.5 

5.9 

Special 
N = 47 

% 

78.3 

2.2 

- 

8.7 

- 

A 

- 

A 

Normal 
N = 219 

% 

33.2 

2.3 

19.2 

8.4 

17.3 

- 

7.0 

8.9 

Sex 

Male 
N = 217 

% 

49.8 

2.3 

2.8 

7.0 

13.0 

- 

7.9 

9.8 

Male 
N = 217 

% 

45.2 

0.9 

4.2 

18.4 

18.4 

11.1 

1.4 

0.5 

Stream 

Stream 

Express 
N = 170 

% 

60.8 

4.8 

9.6 

6.0 

8.4 

- 

2.4 

3.6 

Female 
N = 219 

% 

47.9 

4.3 

24.2 

8.1 

10.9 

- 

1 .O 

1.9 

Female 
N = 219 

% 

41.6 

6.4 

3.7 

23.3 

8.2 

14.6 

2.3 

- 

Normal 
N = 219 

% 

19.6 

2.7 

6.8 

31.1 

14.2 

21.9 

3.7 

- 

Express 
N = 170 

% 

59.4 

5.3 

1.2 

12.9 

15.9 

4.7 

- 

- 

Special 
N = 47 

% 

95.7 

2.1 

- 

2.1 

- 

- 

- 



TABLE 4 - COMPARISON OF JOB KNOWLEDGE BY STREAM l 
I 

(49%) preferring jobs in the professional, 
technical and related work category. Even 
though there was an expected progression 
from the normal (33 %) to the, express (61 %) 
and then the special (78%) streams, the figure 
for those in the normal stream seemed to be 
rather high and unrealistic. Very few preferred 
administrative and managerial jobs and more 
girls than boys preferred clerical-related types 
of jobs. 

Students 'Job Knowledge (Table 4) 

In the questionnaire students were asked to 
indicate the job that they would like to take up 
after finishing their education. To find out 
how knowledgeable they were about these jobs, 
they were asked to name two important things 

Actual numbers of students choosing a particular job. 

Job Chosen 

Professional/ 
Technical 

Administrative1 
Managerial 

Clerical and 
Related Jobs 

Sales Workers 

Production1 
Operators 

Other (Including 
SAF) 

Unclassified 

Omission 

Special 

other two streams. It would seem, therefore, 
that pupils in academically better streams 
were better informed about jobs in general 
than those in lower academic tracks. 

Express 

N * 

33 

1 

0 

4 

0 

0 

5 

2 

Students' Criteria for Selecting a Job 

Normal 

Although 15 job values (e.g. "I can be my 
own boss", "I have a chance to be creative", 
"I have a chance to travel" etc) were listed 
and the students were to choose three that 
were most important to them and rank them 
in order, the job values that were ranked first 
and second consistently for both sexes and all 
streams were 1) "I find the work interesting" 
and 2) "The pay is good". 

Non- 
specific 

% 

67.1 

62.5 

61.5 

80.0 

33.3 

66.7 

100.0 
- 

Specific 

% 

63.6 

100.0 

- 

0.0 

- 

- 

0.0 
- 

N * 

91 

8 

13 

10 

4 

6 

7 

4 

N * 

68 

5 

3 7 

16 

14 

18 

8 

6 

that people working on these jobs had to do. Help Requested by Students and Its Urgency 
Their responses were coded as indicating 

Students were asked to indicate what kind of specific or non-specific knowledge about the 
help they would like to have in terms of career jobs they were interested in. 
guidance, and how "urgent" or "not urgent'' It can be seen that in almost all the job 

categories the majority of the normal and these were. The following shows the kinds of 
needs indicated and the percentage of students express stream students were judged to be not 

knowledgeable about the jobs they were inter- who considered them as urgent: 

Non- 
specific 

% 

36.4 

0.0 

- 

100.0 

- 

- 

100.0 
- 

Specific 

% 

32.9 

37.5 

38.5 

20.0 

66.7 

33.3 

0.0 
- 

ested in. However, the latter appeared to be (1) To know more about a specific job that 
more knowledgeable than the former. Special they had in mind (82.7 5%). 
stream students, on the other hand, seemed (2) To find out what types of jobs they were 
better informed about jobs than those of the suited for (80.6%). 
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Specific 

% 

30.9 

0.0 

13.5 

6.2 

28.6 

41.2 

0.0 
- 

Non- 
specific 

% 

69.1 

100.0 

86.5 

93.8 

71.4 

58.8 

100.0 
- 



1 (3) To be told the various steps involved in 
getting a job (74.6%). 

(4) Need to talk to someone to find out about 
the jobs available (65.2 %). 1 (5) Need to read about the different types of 
jobs available (61.9 %). 

l (6) To be told how to prepare for a job inter- 
view (61.2%). 

(7) Need help in writing an application letter 
for a specific job (37.1 %). 

l 

O n  the whole, a comparison of responses 
by gender showed there was no great difference 
between the boys and girls. However, the girls 
saw more urgency in talking to someone to 
find out about the jobs available. Also, more 
of them wanted to be told the various steps 
involved in getting a job (79.8% compared to 
69.4% of the boys). 

In terms of stream, both the special (70%) 
and the normal (87%) students indicated it 
was an urgent need to know more about a 
specific job. The express stream students 
(85%), on the other hand, indicated that they 
urgently needed help to find out what type of 
jobs they were suited for. 

Findings from Interviews with 
Personnel Managers 

The perceptions of company personnel rein- 
forced many of the findings from the above 
survey. Those interviewed reported they found 
fresh school leavers seeking jobs with their 
companies were often motivated by pay which 
was their primary concern, and some tended 
to be unrealistic in terms of salary expectations. 
Many did not like shift work or routine jobs 
but expected fast promotions. 

Young job seekers were also found to be 
generally ignorant or lacking in job knowledge 
and had no clear career directions. They were 
also seriously lacking in job application skills, 
such as in writing a letter or filling in an appli- 
cation form and conducting themselves well at 
interviews. Many of the company representa- 
tives suggested that these skills be taught in 
the schools. 

Discussion and Implications 

Although not reported here, Poh et al (1984) 
in a companion survey (N = 104 schools) and 

interviews with key school personnel (N = 11) 
found that career guidance was sadly neglected 
with the schools lacking in both human and 
material resources to provide effective guidance 
for their students. Further, two-thirds of school 
personnel surveyed considered career guidance 
to be urgently needed. The present study was 
conducted to gather information concerning the 
career needs and concerns of would-be school 
leavers with the view towards the development 
of career guidance in Singapore schools. In 
this light, several trends in the results merit 
discussion. 

While Evans and Poole (1985) found in their 
study that the major concerns that adolescents 
in their sample perceived as important in their 
lives were "jobs" and "education or educa- 
tional hurdles" the present survey showed 
that less than 45% of the students had often 
thought about their future careers. As for 
educational aspirations and job preferences, 
these were found generally to be unrealistically 
high, especially in the case of the academically 
weaker students. It may be that many of the 
students surveyed have the mistaken belief 
that they need not bother to think about careers 
so long as they are likely to continue their 
education. Nevertheless, there is a need to 
encourage these secondary four students to be 
more concerned with their future careers, and 
career guidance in the schools would have to - 

be individualised and personalised as far as 
possible. Guidance in the form of relating 
educational planning to a future targetted 
career should also be given since there is evid- 
ence to suggest that students often make career 
decisions based on limited, inadequate, or 
faulty information (Grotevant and Durrett, 
1980; Salomone and Mckenna, 1982). 

It is also interesting to note that students' 
confidence in sources of career information or 
assistance seem to be inversely related to the 
sources' competence. Thus, they generally 
prefer to consult friends than their parents, 
preferring parents to teachers and least of all 
guidance teachers. Similar findings have also 
been reported where students relied not on 
formal resources provided in schools but rather 
on informal sources such as parents, friends, 
and television (Chapman and Katz, 1981) 
while Noeth et al (1984) found that nearly half 
of the students in their study felt that counselors 
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were not helpful to them in making career 
decisions. 

In the Singapore context, these results 
suggest the need for teachers to self-examine 
their roles as helpers in the career decision- 
making process. Perhaps there is a need for 
them to be more active in initiating dialogues, 
discussions, individual career counselling and 
group guidance sessions with the students 
concerning their career interests? Combining 
this with effective dissemination of various 
relevant reading materials on various jobs, 
organising more career talks and visits to 
industries or other work places (activities that 
students themselves found useful), this would 
put teachers in an effective position to help 
their students prepare or plan for their future 
careers. 

Further, any career guidance system in the 
school serving as either a direct consultant or 
facilitator in the career development process 
of students must coordinate the involvement 
of important others (i.e. parents, peers, the 
community) at various stages throughout the 
process (Bratcher, 1982; Castricone et al, 
1982; Brik and Blimline 1984). All parents 
should be given an orientation on what they 
should or should not do in helping their children 
decide on their careers. Organisations that are 
concerned directly or indirectly with employ- 
ment or training for future employment should 
be involved in the process of developing, main- 
taining and improving a comprehensive system 
of career guidance in schools. 

Lastly while Helwig (1984) found in his 
study that job security was the most important 
consideration in selecting a job b r  his sample, 
the results of the present survey showed these 
to be "interesting work" and "good pay". If 
these values become obsessive they could give 
rise to the phenomenon of job-hopping when 
one's interest in the work or expectations of 
"good pay" changes with time, as can be 
expected. 

Conclusion 

This study has found that those who need 
career guidance most seem to be least catered 
for. Whereas tertiary institutions do have units 
which provide assistance to their students 
regarding careers, few schools have anything 
like this other than ad hoc arrangements. 

Perhaps this is a reflection of the fact that while 
transition from school to work is of major 
concern in most other countries, locally, there 
seems to be greater public concern over transi- 
tion from school to tertiary institution. Yet the 

\ needs are there when students are found to be , 
ill prepared for the world of work and leave 
school with little job knowledge and job applica- 
tion skills and a lack of career direction. This 
underscores the urgent need to have career 
education as part of the regular school curri- 
culum which incorporates not only career 
guidance for individuals or groups but also the 
development of job application and transition l 

skills. In this respect, the recommendation 
made by the Towards Excellence In Schooh report 
(February 1987) is most timely. However, the 
form of career education is yet another question. 

NOTE l 

Grateful acknowledgements are due to my colleagues, Lam Tit h n g ,  ' 

Elena Lui, Poh Sui Hoi, Esther Tan, Katherine Yip, Mohd Ali and ~ 
Wallace Muthu, many of whom authored different chapters of the 1 

survey report. Their findings have been summarised and presented here. 
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SPECIAL SECTION:  Research in Mathematics Education 

Anxiety and Mathematics Performance in 
Female Secondary School Students in Singapore 

Foong Pui Yee 

ABSTRACT 

This is an exploratory study conducted on 
mathematics anxiety, test anxiety and some 
interpersonal correlates with mathematics 
achievement of a sample of 206 Secondary 
Four female students from a Singapore 
school. Spielbergers' (1977) Test Anxiety 
Inventory (TAI) and the Fennema-Sherman 
Mathematics Attitudes Scales (Fennema- 
Sherman, 1976) were the instruments used. 
Some significant findings are: high mathe- 

Introduction 

It is generally agreed by most people 
including students, teachers and parents that 
mathematics is not an easy subject to learn. For 
some students, especially the underachievers, 
there is always a "discomfort component" 
during mathematics lessons. Dreger and Aiken 
(1957) investigated the presence of a syndrome 
of emotional reactions to arithmetic and 
mathematics which they designated as "Number 
Anxiety " in a college population. Lazarus 
(1974) isolated "mathophobia" as one possible 
cause of children's unwillingness to learn 
mathematics. Laurie Buxton (1981) provided 
a good insight into the emotions experienced 
by people having difficulty in learning mathe- 
matics while at school and eventually developed 
an afniction which he termed as "Math anxiety". 
Hoyles (1 98 1) gathered stories by fourteen 
year old pupils that showed anxiety, feeling of 
inadequacy and feeling of shame were quite 
common features of bad experiences in learning 
mathematics. Also Barnes (1984) reported, 

matics anxiety is associated with low mathe- 
matics achievement and so is high test 
anxiety with low mathematics achievement. 
However, for the most capable students, 
test anxiety seems to act as a facilitator in 
their mathematics performance. Of the three 
interpersonal variables explored, students' 
scores on the perception of their mathema- 
tics teachers have the strongest correlation 
with their mathematics anxiety scores. 

"Many people experience feelings of unease 
about mathematics. For some, these develop 
into an excessive and irrational dread of the 
subject. When faced with a mathematical 
problem, they "freeze" or panic and are 
unable to think clearly'' (p. 14). 

In all reforms of mathematics curriculum, 
educators would have borne in mind that every 
mentally healthy pupil is capable of mastering 
the school mathematics course more or less 
successfully under proper instruction. They 
should be able to acquire knowledge and skill 
within the scope of the school curriculum. Yet, 
in most countries, the attrition rate is high 
and students leave schools with little or no 
capacity for mathematics. There has been 
increasing concern about the avoidance of 
mathematics courses in high school and in 
colleges, among intellectually capable students. 
This occurs in spite of the emphasis on the 
importance and necessity of mathematics in 
all aspects of society, especially in the scientific 
and technical fields. 
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Skemp (1970) took the view that feelings of 
dislike, bafflement or despair towards mathe- 
matics was not the fault of the learners but 
was more dependent on the quality of the 
teaching. He  supported the belief that under 
certain conditions, anxiety reduces the effici- 
ency of mathematical thinking. Given an 
exposition which is adequate, some pupils will 
be able to understand it, some may not. If 
those who do not understand feel over-anxious 
at their failure, they will, no doubt, make 
greater efforts to comprehend. But this over- 
anxiety can be self-defeating, in that it can 
actually diminish the effectiveness of their 
efforts. The more anxious the pupils become 
the harder they try, but the less they are able 
to understand, and so the more anxious they 
get. 

It is unfair to blame the cause of a student's 
mathematical inability solely on the teacher, 
as there are many variables to consider in 
the learning process. It has always been a 
perennial question in the development of 
mathematics education, as to whether the 
curriculum or the quality of teaching should 
be tackled first as the weaker component. 
Problems of learning mathematics usually 
relate to either a general learning problem in 
the cognitive aspect or an emotional difficulty 
in a student, or a combination of the two. We 
must realise that at the same time that each 
student is learning a subject, he or she is also 
developing a feeling towards it. 

The Problem 

There is a growing concern among educators 
about the effect of anxiety that inhibits learning 
and limits the potentialities of students in their 
overall development. It is believed that most 
school situations create a breeding ground for 
anxiety in our students. The policy of stream- 
ing on the basis of academic competition through 
tests and examinations is most likely to foster 
anxiety. Students are expected to adjust to 
the school rather than the school adjusting to 
the students. Competitive evaluation which 
ignores varying sociological background and 
individual differences in ability often begins 
in the first grade and continues throughout 
school. Students are encouraged to enhance 

themselves by demonstrating their superiority 
over their fellow students which may give rise 
to widespread feelings of personal inadequacy. 
Some students may eventually convince them- 
selves that school is not the place for them, 
that it is a place of threat and anxiety. 

In their everyday schooling, students are 
exposed to common events in the classroom 
that in many ways are stressful and threaten- 
ing, especially for the less well-adjusted. Very 
often teachers set tasks for the students with 
the explicit instruction that they are testing 
students' performance and intelligence on 
how much they have understood the lessons. 
This exerts a great influence over students' 
performance if they know or believe that the 
task is a measure of their abilities. It can be 
assumed that most teachers believe a task such 
as a test, must be made moderately difficult 
in order to separate the good from the weak 
who are required to do the same task as their 
better counterparts. 

In addition, schools are generally run by 
the 'bell' according to the class time-tables, 
stressing the limited time available to students 
working on a task at hand. This heightens 
the tension. Teachers anxious to 'cover' the 
syllabus and pressed for time, hurry through 
a lesson leaving students bewildered. Grades 
and report cards to parents add to the part of 
school-life that threatens students' self-esteem 
and confidence. 

In view of this, the present project aims 
to identify the degree - of anxiety in students 
whose natural school environment bears 
conditions similar to those described above. 
Although the focus is on mathematics . - anxiety - 

and achievement, - . test anxiety is also significant 
in this study since mathematics learning often 
involves test situations. Furthermore, in study- 
ing the affective-domain of learning, the social 
learning variables must be considered in order 
to obtain a realistic account of students' per- 
formance in a classroom. Interpersonal vari- 
ables like students' perception of the value of 
the subject they are learning, their perceptions 
of parents' as well as teachers' attitudes towards 
them, are all important dimensions not to be 
overlooked. 
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Some Predictions according to overall achievement percentages. 

In this study, we can assume that mathematics 
learning in the upper secondary level is to 
many students a complex task. This is because 
mathematics is a sequential and hierarchical 
subject, based on concepts and principles 
building logically from one stage to another. 
Hence in solving a mathematics problem, 
there are many competing responses within 
a student, that may be relevant or irrelevant 
to the task at hand. According to the drive 
theory by Spence (1964) and Taylor (1953), 
in a complex learning task, these many com- 
peting response tendencies are equally weak 
in habit strength, and anxiety would tend to 
hinder learning as it also energizes the habit 
strength of the many incorrect or irrelevant 
responses. So in a natural classroom situation, 
we may expect the performance of highly - .  
mathematics anxious students to be inferior 
to that of the low mathematics anxious students 
in the subject. 

Mathematics learning in school is very 
much perceived by students as an evaluative 
process whereby they are constantly assessed 
by the teacher, to solve problems in front of 
the class or as assignments and tests. For the 

.; highly test-anxious, they may see situations 
regarding mathematics as threatening and we 
predict they would experience also a high level 
of mathematics anxiety. A common ~ractice 
in Singapore schools is to assess students' 
progress by combining marks obtained from 
progressive testings, mid-year and final exami- 
nations which are all conducted in formal 
conditions with stringent time limits. Under 
these circumstances it would be expected that 
the Singapore evidence would support Wine's 
(197 1) findings that highly test-anxious students 
typically perform more poorly on tests than 
do low test-anxious students, particularly 
when the tests are administered under stressful 
and evaluative conditions. 

The sample in our study was streamed -- 
according to school policy into six classes based on 
previous years' scholastic performance. Students 
were well aware of the real basis of the division. 
One has to be 'good' to be in the Science stream; 
the rest who have little aptitude for mathe- 
matics and science will go to the Arts stream. - 

Within each stream, classes are again divided 

- 
Consequently, it is predicted that those placed 
in the Arts stream would tend to have higher 
levels of test anxiety and mathematics anxiety. 

It is speculated that parents' and teachers' 
expectations of their children's learning also 
have a significant relationship with students' 
level of mathematics anxiety. If the students 
believe that their parents are supportive and 
have positive attitudes towards mathematics, 
they would likewise have more positive atti- 
tudes and be less likely to be mathematics 
anxious. Similarly, such students would be 
appreciative of mathematics teachers who give 
encouragement and confidence to the students. 
As for the value of - mathematics --U- as a subject, it 
is predicted that students who perceive mathe- 
matics as highly important and useful would 
have a lower level of mathematics anxiety. 

METHOD 

Subjects 

The students were 206 females from a second- 
ary school in Singapore. The girls were in 
Secondary Four, which was the last year of their 
secondary education. They would be sitting 
for their major examination, the '0' Level 
General Certificate Examination, at the end 
of the year. They were from six classes which 
were streamed according to merit into the 
Science and Arts Courses. They were taught by 
three mathematics teachers. These students 
were doing the 'Express' course and they 
generally had a high level of academic achieve- 
ment.-All of them had to do the compulsory 
elementary mathematics subject. A single-sex 
sample from a single school was chosen for this 
study which was mainly to investigate naturally 
occurring situations in a typical school environ- 
ment. This is also to avoid the dangers and 
complication inherent in interpreting overall 
results from varying conditions and factors 
such as sex difference which may have signifi- 
cant effects on anxiety. 

Instruments 

Mathematics anxiety was measured using the 
Mathematics ___ Anxiety Scale (MAS), one of 
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1 nine scales constituting the Fennema-Sherman 
Mathematics Attitudes Scales (Fennema 
and Sherman, 1976). It is designed to assess 

i "feelings of anxiety, dread, nervousness and 
I associated bodily symptoms related to doing 
I mathematics". It consisted of 12 items and 

item responses were obtained on a 5-point 
Likert Scale. For the purpose of our study, the 
scores were modified to range from 1 (strongly 
agree) to 5 (strongly disagree) instead of the 
other way. Half the items were positively 
worded, while the other half were negatively 
worded. Scoring of negatively worded items 
were reversed so that higher scores would 
indicate higher mathematics anxiety. 

Test anxiety was measured using the Test 
Anxiety Inventory (TAI), an instrument 
developed by Spielberger et al., (1977). The 
TA1 consists of 20 statements pertaining to 
feelings and reactions while taking tests. 
Responses were obtained on a 4-point Likert 
Scale with response categories as 1 (almost 
never); 2 (sometimes); 3 (often) and 4 (almost 
always). Scores may range from 20 to 80, and 
higher scores indicate higher levels of anxiety. 
The TA1 includes subscales of 8 items each for 
the Worry and Emotionality components of 
test anxiety. 

Three other scales from the Fennema- 
Sherman package were also used to measure 
the 3 affective variables: 
(a) Mathematics Usefulness Scale - which 

assess students' belief about the usefulness 
of mathematics as a subject they are cur- 
rently learning and a perception of its 
usefulness in relation to their future educa- 
tion, vocation or other activities. 

(b) Teacher Scale - which is a measure of 
students' perception of their teachers' atti- 
tudes towards them as learners of mathe- 
matics. It includes teachers' interest, 
encouragement and confidence in the 
students' ability. 

(c) Parent Scale - which is a modified version 
of the actual Father-Mother Scale to mea- 
sure students' perception of their parents' 
interest, encouragement and confidence - 
in their learning of mathematics. It also 
includes the students' perception of their 
parents' example as individuals interested, 
confident and aware of the importance of 
mathematics. 

Students' --- maihemstics achkwem-er_lt_-sc~res 
were based on the average scores of the pre- 
vious year's performance in tests and examina- 
tions. In Singapore schools, the final result of 
each subject in the year is made up of continual 
and semestral assessments. Continual assess- 
ment is through tests conducted at least once - 
a term for 4 terms in a school year. There 
are two semesters in a year and semestral 
assessments made up of the mid-year and 
final examinations. A weightage of 30% was 
allotted to continual assessment and 70% 
to semestral examinations. These tests and 
examinations were normally conducted under 
formal conditions. 

Procedure 

The survey was conducted at the beginning of 
the year. The investigator obtained permission 
from the mathematics teachers to use their 
periods for administering the questionnaires. 
The mathematics teachers were not present in 
class during the survey. Students were expected 
to spend 20 to 30 minutes on the questionnaires 
and they were told that their responses would 
be kept confidential and be used for research 
purposes only. 

Results 

Correlation analysis showed a moderately 
strong negative relationship between mathe- 
matics achievement scores and mathematics 
anxiety scores of the students. (7  = -0.46, 
p ( 0.01). 

A further analysis of mathematics achieve- 
ment was made by comparing five groups 
of students of different anxiety levels from 
their Mathematics Anxiety Scale scores. Each 
level consisted of approximately 20% of the 
total sample. The lowest level of mathematics 
anxiety designated as level I through to the 
highest at level V. Table 1 shows the mathe- 
matics achievement mean scores at each level 
of anxiety. One way analysis of variance 
showed highly significant effects between 
mathematics achievement and mathematics 
anxiety level (F (4,201) = 13.8, p ( 0.001). 
On the whole, their relationship depicted in 
Fig. 1, suggests that low mathematics anxious 
students perform better in mathematics than 
the high mathematics anxious. 
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TABLE 1: MATHEMATICS ACHIEVEMENT MEANS AND 
SD AT FIVE LEVELS OF MATHEMATICS ANXIETY WITH 

TEST OF SIGNIFICANCE BETWEEN LEVELS. 

Mathematics Achievement Scheffc Test of Signifcance 
Levels of 

l I , I I I 

S.D. Math Anxiety 

I 5 25 
I1 5 3 1  

111 5 36 
IV 5 43 

* Significance at 0.05 level by Scheff6 method. 

Math Anxiety Level 

Highest level of mathematics achievement 
was found to be in the middle ranges of the test 

Fig. 1 Mathematics achievement mean 
scores against levels of mathematic 
anxiety. 

' 

Subdividing the students into five levels 
of test anxiety and plotting the mean scores of 
their mathematics achievement in each against 
the level of test anxiety, produced the non-linear 
relationship shown in Fig. 2. Results of a one- 
way analysis of variance indicated significant 
effects (F (4,201) = 4.28, p = 0.002) which 
gave an eta value, n = 0.28. Compared to 
the effect of mathematics anxiety, it indicated 
that the lowest level of test anxiety did not 
necessarily correlate with highest achievement, 
although it is true in this instance that very 
high test anxiety did relate to low achievement. 

anxiety scores. I 

There is a moderately strong positive corre- 
lation between the two types of anxieties as , 
measured by the TA1 and the Fennema- ' 

Sherrnan Mathematics Anxiety Scale, r = 0.54, , 
p ( 0.01. 

Since the three scales viz. the Mathematics 
Usefulness Scale, Parent Scale and Teacher I 

Scale were part of a package constituting the 
Fennema-Sherman Mathematics Attitudes 
Scales, their development and response cate- 
gories were based on the same structure. Each 
had 12 items with a total possible score of 12 
to 60 on a 5-point Likert Scale. Plotting the 
frequency polygons of their scores distribution 
under the same graph, Fig. 3 facilitates com- 
parison. Negative skewness of the Mathematics 
Usefulness Scale and Parent Scale scores 
indicated that scores were generally high for 
these two scales. However scores on the Teacher 
Scale among the same students were much 
lower with a mean of 39.9 and standard devia- 
tion of 5.7. 

Correlations among scores of the inter- 
personal variables, mathematics anxiety and 
achievement are shown in Table 2. Mathe- 
matics anxiety correlates negatively with each 
of the interpersonal scales. These three scales, 
however, correlated positively with mathe- 

4 
matics achievement. The Teacher Scale scores 
had the strongest correlation among all the 
variables, r = - 0.55. 
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Test Anxiety Level 
Fig. 2 Mathematics Achievement Mean Scores against levels of Test Anxiety. 

TABLE 2: CORRELATIONS AMONG MATH. 
ACHIEVEMENT, ANXIETY AND INTERPERSONAL 

SCALES' SCORES OF STUDENTS. 

All correlations are statistically significant at p < 0.01 

Scale 

1. Math Achievement 
2. Math Anxiety 
3. Useful 
4. Parent 
5. Teacher 

0.00 15.00 30.00 45.00 60.00 

Score 

Fig. 3 Frequency Polygons of Interpersonal Scales. 

1987 VOL 8 N O  2 .27 

2 

- 0.46 

3 

0.40 
-0.43 

4 

0.23 
-0.38 

0.59 

5 

0.30 
-0.55 

0.56 
0.52 
- 



TABLE 3: THE ANALYSIS OF VARIANCE OF 3 VARIABLES' MEANS BY STREAMING. l 

* Significant differences beyond p = 0.01 

Table 3 gives a detailed comparison of 
mean scores for the 3 variables among the six 
classes into which the 206 Secondary Four 
students were streamed according to their overall 
academic achievement. Students in the Science 
stream had lower mean scores in mathematics 
anxiety than those in the Arts stream. It is 
noted that as one goes down the stream in 
mathematics achievement, the mathematics 
anxiety scores increase accordingly: Compared 
to the main samples' mean test anxiety scores 
of 45.3, the bottom two classes (Arts 5 and 
Arts 6) exhibited high anxiety (47.5 and 50.3 
respectively) above this mean. Surprisingly 
the top science class also reported slightly 
higher anxiety (45.7). Classes in the middle 
range of mathematics abilities score lower test 
anxiety mean scores than the main sample. 

ANOVA 
F 

53.0 
5.6 * 
3.2 

Discussion 

Class 

Variable 

Math. Achievement 
Math. Anxiety 
Test Anxiety 

Results showing the moderately strong relation- 
ship, r = 0.54, between mathematics anxiety 
and test anxiety, support the hypothesis that 
high test-inxious students will tend to exhibit 

Arts 
6 

n = 2 5  
Mean 

45.8 
40 
50.3 

high level mathematics anxiety more frequently 
than the low test-anxious. According to Spiel- 
berger (1972) high trait-anxious persons tend 
to be anxious in a variety of situations and 
would frequently experience higher test 
anxiety for specific situations. So for our 
sample, the high test-anxious students would 
generally experience high mathematics anxiety. 
They may perceive mathematics as difficult 
especially in test situations and feel inadequate 
to handle the task, while accompanied by the 
anticipation of failure as threatening to their 
self-esteem. Betz (1978) using the same two 
scales on 652 college students, also found a 

Total 
Sample 

n=206  
Mean 

61.3 
34.7 
45.3 

moderate correlation of 0.42 between mathe- 1 
matics anxiety and test anxiety from which she 
concluded that some students reporting test 
anxiety might be primarily mathematics 
anxious and experiencing greatest difficulty 
with anxiety during mathematics tests. 

Mathematics learning in school may be 

S c . 1  

n = 3 7  
Mean 

76.7 
31.1 
45.7 

- 

perceived by most students as an evaluative 
process which involved getting correct answers 
to mathematics problems; competing with 
peers; and with teachers placing emphasis on 
tests and examinations. Thus mathematics 
anxious students may be also generally test- 
anxious and more preoccupied with worry 
that generates feelings of nervousness and 
discomfort when working mathematics prob- 
lems during tests. 

That higher mathematics achievement is 
related to lower reported levels of mathematics 
anxiety as found in this study, is in agreement 
with previous research by Dreger and Aiken 
(1957), Betz (1978) and Sandman (1979) who 
found a negative correlation between mathe- 
matics anxiety and mathematics achievement 
scores among college students. Sherman and 
Fennema (1977) also found that high school 
students in the upper half of the achievement 
distribution reported more positive attitudes 
towards mathematics than did students in the 
lower half. 

The mathematics anxiety scale in this study 

S c . 3  

n = 3 7  
Mean 

64.0 
33.5 
41.6 

S c . 2  

n = 3 8  
Mean 

72.2 
31.7 
44.2 

measured students' emotional state in mathe- 
matical situations such as lessons in class, 
homework and tests. The mathematics anxious 
students would experience more frequently 
higher levels of worry and emotions especially 
during mathematics tests, which would prevent 
them from giving full attention necessary for 
adequate performance of the task at hand. On  
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Arts 
4 

n = 3 3  
Mean 

56.6 
35.6 
43.2 

Arts 
5 

n = 3 3  
Mean 

46.4 
37.4 
47.5 



the other hand low mathematics anxious - and 
capable students were not distracted by such 
task-irrelevant and self-deprecatory reactions 
and could proceed straight on to the problems 
at hand. Hence the linear relationship between 
mathematics anxiety and achievement was 
expected. 

Test anxiety measured by TA1 in our study 
could be seen as an A-Trait disposition which 
is a drive which remains latent until activated 
by the stress associated with a specific situation, 
as in a test or examination. The test anxiety 
scores by our students showed an interesting 
relationship with their mathematics achieve- 
ment tests scores. It resembled the Yerkes and 
Dodson (1908) law, which translated anxiety 
as a drive and implied that when anxiety is low, 
the performance tends to be low. As anxiety 
level increases so does performance to an 
optimal level, after which a further increase 
will reduce performance. Fig. 2 depicted this 
relationship with the highest achievement mean 
scored around the middle range of the test 
anxiety level. The lowest test anxiety did not 
correspond to optimal achievement. One could 
explain this with cases of students especially 
those in the Arts Stream who had low aptitude 
for mathematics but were otherwise capable 
and not test-anxious about most dther subjects - 
in their course. 

Also the relationship between test anxiety 
scores of each class did not show such a linear 
relationship with the various streams, Table 3. 
The top class exhibited an unusually high test 
anxiety score which could be explained that 
being the 'cream of the crop7 there was motiva- 
tion to keep up with the high expectations of 
them by teachers, peers and parents. 

This relationship with test anxiety could be 
seen in the light of a study by Spielberger 
(1962) who investigated the relationship between 
anxiety level and academc performance for 
college students when the students7 ability 
is taken into account. A detailed analysis df 
the performance of students who scored in the 
highest level of academic ability suggested that 
high anxiety may actually facilitate the perfor- 
mance of the most able students. For such 
students, anxiety may provide increased 
motivation, (Spence, 1964) which stimulates 
greater effort in their academic work. Hence 
the most capable students in our sample seemed 

to be able to handle high test anxiety which 
acted as an energizing drive. But they do not 
have high mathematics anxiety. This is because 
mathematics is a subject they have special 
aptitude for and it is possible for them to achieve 
good grades without anxiety. Most of them 
would enjoy doing mathematics and have 
positive attitudes towards it. 

Findings in this study showed that streaming 
students according to scholastic performance 
was related to differetial levels of anxiety among 
classes between the Science and Arts Streams. 
As students were aware of the basis of the status 
of each class, such as Class Science 1 was the 
'best7 and Class Arts 6, the 'worst7 then it is 
possible that the effect of streaming is to offer 
about as much reassurance to students' self- 
esteem in the higher stream as it offers threat 
to the lower stream. Cox and Hammond (1964) 
investigated levels of test anxiety in a wide 
range of schools in Melbourne, Australia and 
found that in six out of seven comparisons, the 
mean test-anxiety scores were higher in the 
lower stream than in the upper stream. Research 
has been inconclusive about the causal relation- 
ship between anxiety and streaming. 

As these students in the present study are 
in the last year of their secondary education, 
they have to sit for a major examination (the 
Cambridge '0' level School Certificate Exa- 
mination). Parents are usually very concerned 
that their children obtain good results in order 
to go into post-secondary or 'pre-university' 
colleges. For the less academically inclined, 
the certificate would ensure that they can enter 
vocational institutions to prepare them for 
jobs. The prerequisites for these would be at 
least three credit passes in subjects including 
English language and mathematics. Condi- 
tions are usually very competitive. Hence it is 
not unusual for students to realise their parents7 
interest and awareness of the importance of 
mathematics in their education. 

Most of these students also perceived quite 
highly the usefulness of mathematics (mean 
score on the scale = 47.0), probably because 
they saw it as a means to reach their goals for 
further education or a good school leaving 
certificate to a good job. This does not mean 
they would have no negative feelings, like anxi- 
ety, towards it. One would speculate that 
some of the highly anxious, poor mathematics 
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achievers were tempted to respond affirma- 
tively to the item: "Taking mathematics is a 
waste of time" in their moments of frustration 
or resignation; but because mathematics is a 
compulsory school subject, they were made to 
believe in its importance. 

Multiple regression analysis showed that 
'Teacher' and 'Usefulness' did contribute to 
the explained variance in mathematics achieve- 
ment although the percentage (about 17 %) 
was small. 'Parent' scores did not seem to 
influence the levels of students' mathematics 
achievement. This was also true for 'Parent' 
and 'Usefulness' scores in relation to mathe- 
matics anxiety. They contributed only 1% 
and 2 %  to the explained variance in students' 
mathematics anxiety scores, much of which 
were attributed to the 'Teacher' Scale which 
also had the strongest correlation of - 0.55. 
This indicates that of the three interpersonal 
variables, the 'Teacher' factor appears to have 
the strongest impact on students' mathematics 
anxiety which in turn, relates to their mathe- 
matics achievement. 

Highly mathematics-anxious students 
tended to have a negative perception of their 

i mathematics teachers. They felt that their 
teachers were impersonal and not encouraging. 
O n  examining the response data of students 
in the Teacher Scale, one could find many 
responses under the "Undecided" category to 
items such as: "Math teachers have made me 
feel I have the ability to go on in mathematics", 
"I would talk to my math teachers about a 
career which uses math". "When it comes 
to anything serious I have felt ignored when 
talking to my math teacher". This could indi- 
cate that these students were either indifferent 
to their mathematics teachers or it had never 
occurred to them that their mathematics teachers 
could find the time to be caring and responsive 
to their personal matters besides teaching 
them how to solve mathematics problems. 

Conclusion - Implications for Teachers 

Although the present study has been limited in 
terms of the sample being only female students 
from a single school situation typical to Singa- 
pore thus preventing generalization, the 
findings are relevant and in accord with results 
of similar studies on anxiety. 

In general, this study supports the notion that 
high anxiety hinders performance especially for 
the less capable students. Highly test-anxious 
students tended to perceive mathematics tasks 
as evaluative and threatening, and so would - 

react with higher level of mathematics anxiety 
than the low test-anxious students. High 
mathematics-anxious students were found to 
have low mathematics achievement scores. 

With regard to the interaction between 
anxiety and achievement in mathematics, 
this correlational study provides no basis to 
conclude which is the cause or effect. Although 
some educators may speculate that under- 
achievement due to factors like poor teaching 
causes mathematics anxiety in students, there 
is no conclusive evidence to prove this is so. 
One may look upon the relationship as a reci- 
procal influence: high anxiety which entailed 
self-centred interfering responses affects achieve- 
ment negatively while low achievement which 
could be a threat to self-esteem, may in turn 
generate anxiety. 

An education system that places strong 
emphasis upon the importance of tests and 
examinations to assess students' capabilities, 
would put the high test-anxious students at a 
considerable disadvantage. Anxiety at a high 
disruptive level impedes the potentials of 
many otherwise capable students in test-like 
situations. 

A very significant finding from this study 
is the fact that teachers play an important 
role in helping students to develop positive 
attitudes towards the subject that they are 
teaching. There is unease among mathematics 
educators about the high rate of mathematics 
failures in school and increasing mathematics 
avoidance by capable students in college courses. 
Whatever the findings of research on mathe- 
matics anxiety, they are aimed at furnishing 
teachers with a deeper understanding of stu- 
dents' perceptions of mathematics learning. 
Mathematics teachers must persuade students 
that mathematics is not a forbidding subject 
but an attractive mental exercise. Having 
identified the mathematics-anxious students, 
how can teachers help them? 

Some research has been conducted to 
develop programmes to combat mathematics 
anxiety among college and university students. 
Auslander (1979) evaluated the ''Math Clinic" 
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at Wesleyan University, which aimed to 
help students overcome the fear and negative 
attitudes toward mathematics and found some 
of the techniques successful. Some students 
were less anxious and more confident after 
attending the clinic. Resek and Rupley (1980) 
also developed a programme "Math without 
Fear" to combat mathophobia by helping 
students to move from rigid reliance on rote 
learning to an understanding of mathematical 
concepts. But one is interested to know what 
approaches a teacher in a normal everyday 
classroom situation could use to combat if not 
to prevent anxiety in students. 

Anxiety about tests is not restricted to the 
examination room; many students begin to 
feel anxious days before a test, especially if 
they are not well prepared. It is important 
that students develop good study habits. It 
was found in a study by Wittmaier (1972) that 
anxiety is probably in part the cause of, and 
in part the effect of ineffective study habits. 
Anxious students were likely to have less effec- 
tive study habits and were likely to delay or 
avoid doing academic tasks. It also confirmed 
Wine's (1971) contention that high test anxious 
students waste a lot of time with self-centred 
interfering anxiety responses during task 
performance. 

All this suggests that teachers could help by 
inculcating good study habits and basic skills 
so that students might attend to the task rather 
than to their own anxiety reactions. However, 
further study in this area could be directed to 
confirming that teachers can-rnpsove_. students' 
attitudes and achievements in the classrooms. - -- 
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Thinking Strategies: Its Effectiveness in the 
Teaching of Multiplication Facts to Low 
Achievers of Mathematics 

Fong Ho Kheong 

Many students have found the learning of 
multiplication a difficult task. Without master- 
ing multiplication facts, a student will always 
resort to fundamental strategies which may 
be undesirable in problem-solving. Many 
teachers and educators agree that learning 
basic facts in the four operations are the funda- 
mental steps that precede learning harder facts. 
Referring to the aspect of computational 
errors, Knifong and Holton (1975) indicated 
that computational errors accounted for 49% 
of the total errors made by 35 students who sat 
for the Metropolitan Achievement Test. 
Suydam (1975) and NCTM (1977) stressed the 
importance of basic facts even though calcula- 
tors and lately computers have been intro- 
duced into the school curriculum. The purpose 
of this study was to investigate the methodology 
of teaching basic facts which would alleviate 
the problems of teaching these facts to low 
achievers of Mathematics. A review of studies 
on thinking strategies shows that very few 
were carried out in learning the thinking strate- 
gies, particularly in multiplication using low 
achievers as the target. The success of using 
thinking strategies to teach multiplication 
number facts to most students does not imply 
its success in teaching all students. One of the 
intentions of this study is to investigate what 
strategies are useful in helping the low achievers 
in learning mathematics. 

"Relationship Model" 

Ashlock (1983) indicated that there is no single 
theory comprehensive enough to explain learn- 
ing, organise content and choose a single 
strategy. To be effective in teaching, it is neces- 
sary to acquire relevant and suitable ideas 

from theories which provide basic information 
that can help to organise a comprehensive 
strategy in teaching. The following paragraphs 
present some theorists' views which contri- 
bute to the learning of skills in multiplication 
facts. 

Piaget's (1972) theory of equilibrium concept 
indicated that ideas and thoughts in equilibrium 
cannot be changed easily. New experiences 
will reorientate learners' outlook and reorga- 
nise their way of thinking. These experiences 
will make them assimilate and accommodate 
new information to reach equilibrium state. 

Skemp extended Piaget's work on cognitive 
development in mathematical learning. 
Skemp (1971) considered experiences as funda- 
mental to concept formation. Understanding 
and hence learning occurs when children can 
relate a new concept or skill to other concepts 
they already know. The new concept is said 
to be assimilated and accommodated so that it 
becomes part of the whole cognitive structure. 

In Bruner's (1966) theory, the basic element 
is the importance of exposing the learner to the 
structure of a subject which stresses relation- 
ships between parts rather than presenting the 
subject as a string of unrelated concepts or 
skills. Seeing relationships between parts helps 
the child to comprehend, remember and apply 
them to a new situation. 

According to Gagne' (1968), mathematical 
tasks can be organised into hierarchies of 
component skills. A child would not be able to 
acquire certain capability until all the subor- 
dinate skills have been learned. To learn a 
higher order skill, a child is required to relate 
it to its subordinate skills. 

Ausubel's (1968) meaningful learning em- 
phasized the teaching of the structure of a dis- 
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cipline. For him, the precondition for learning 
is that the learning task must be meaningful 
through its relation to the learner's existing 
cognitive structure. By relating new mathema- 
tical concepts and principles to previous 
mathematical structures, students are able to 
assimilate and accommodate the new concepts 
into the old structures. According to Ausubel, 
earlier meaningful learning provides the means 
to relate the new concepts or principles to be 
learned. 

Analysis of the theories contributed by 
Ausubel, Bruner, Gagne', Piaget and Skemp 
seems to indicate the emphasis of the 'relation- 
ship' factor. To them, earlier skills, structures, 
concepts or principles when properly taught 
or have been internalised in the learner's cog- 
nitive structure, are essential contributory 
factors to the understanding and acquiring of 
new concepts or skills. Thinking strategies are 
in fact, when carefully analysed, capitalising 
on this model (''relationship") in their struc- 
ture of teaching multiplication facts. 

Thinking Strategies 

Thinking strategies were first introduced by 

Brownell and Chazel (1935) in solving basic 
facts. In 1943, Brownell and Carper carried 
out a study on the thinking strategies used by 
students in solving multiplication combina- - 

tions. Eight strategies identified were meaning- 
ful habituation, rote memory, guessing, using 
known solution, counting, reversal, reciting 
tables and visualisation. 

Thornton (1976) suggested that using rela- 
tionships among number combinations and 
encouraging patterns of thinking can help 
children learn mathematics. The strategies 
used in her study (1978) included patterns, 
relationships, twice as much, adding on, 
substracting from, finger multiplication for 
9's and commutativity. 

Rathmell (1978) indicated that thinking 
strategies may be the solution to help children 
recall facts immediately. His thinking strate- 
gies used in teaching multiplication are skip 
counting, repeated addition, solution (add on), 
twice as much as a known fact and patterns. 

A comparison of thinking strategies used by 
Brownell, Thornton and Rathmell shows that 
there are differences in the use of thinking 
strategies in teaching multiplication facts. 

BROWNELL 

RATHMELL 

Figure 1 
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Thornton included the use of strategies that 
required some form of manipulation of num- 
bers or aids (such as fingers). These strategies 
were not used in Brownell's and Rathmell's 
studies. Rathmell's approaches seem to lean 
toward the 'relationship model' whereas 
Brownell and Thornton included other strate- 
gies such as rote memory and finger multiplica- 
tion. Figure 1 shows the different strategies 
used by them. 

The difference in the use of thinking strate- 
gies shows that there were no consensus in the 
exact definition of thinking strategy. In this 
study, pattern, commutativity, finger multipli- 
cation, skip counting for five and deriving 
multiplication facts from known facts are 
classified as thinking strategies. The following 
-examples illustrate the use of thinking strate- 
gies to solve multiplication. 

According to Thornton (1978), 7 X 8 = 56 
is a difficult multiplication fact to be mastered 
by low achievers in mathematics. However, if 
they apply the thinking strategy, and through 
practice, they should be able to recall it. To 
learn this multiplication fact, a learner is re- 
quired to recall 7 X 9 = 63. This learner is 
expected to be able to recall 7 X 9 = 63 which 
is classified as an easier strategy (using 'finger' 
strategy). Hence, 7 X 8, is obtained by sub- 
stracting 7 from 63 (i.e. 7 X 8 = 63 - 7 = 
56). Similarly 7 X 6 can be obtained by recall- 
ing 7 X 5 = 35 and then 7 is added to 35 i.e. 
7 X 6 = 5 + 7 = 4 2 .  

Previous Research 

Research which has been carried out on think- 
ing strategies seems to cluster around a few 
areas which include: (a) the effectiveness of 
the strategies on the four operations of basic 
facts; (b) the correlation of the maturity levels 
of the strategies (simple and complex levels of 
strategies) and the achievement of the subjects; 
and (c) the variety of strategies. 

Brownell and Carper (1943) indicated in 
their study that thinking strategies were effec- 
tive methods for solving basic combinations. 
Their claim was supported by Rathmell(1978) 
and Thornton (1978). Thornton's study (1978) 
also showed that there was significant effect 
in favour of the experimental group (thinking 

strategy) on the retention test of the four 
operations. One of her prominent findings 
was that many students seemed to adopt 
strategies that were explicitly taught or en- 
couraged during instruction. Positive findings 
were also reported by Thiele (1938), Swenson 
(1949), Cook and Dossey (1982) and Carmine 
and Stein (1981) regarding the effectiveness of 
the use of thinking strategies. 

With respect to the maturity levels of the 
thinking strategies, Brownell showed that 
there was no correlation between students' 
achievement scores and the maturity level of 
the thinking strategies students used to solve 
the combination. However, Anderson (1980) 
and Kalin (1978) refuted Brownell's claim. 
They showed that achievement and maturity 
levels in multiplication strategies were closely 
tied. 

Analysis of students' responses revealed the 
different types of strategies used by them. 
Thornton (1978) reported that the variety and 
number of strategies described by the experi- 
mental group (using thinking strategies) was 
greater than that of the control group (non- 
thinking strategies). Anderson's (1980) results 
also indicated that students tended to use a 
variety of strategies and not just one simple 
single type. 

Hypotheses 

Thornton (1978) and Cook and Dossey (1982) 
reported that their results were in favour of 
using thinking strategies to teach multiplica- 
tion facts. However, no research study has 
been carried out specifically to investigate 
their effectiveness in teaching multiplication 
facts to help low achievers in mathematics. 
Issues were raised by Cifarelli and Wheatley 
(1979) regarding the use of the thinking strate- 
gies in teaching basic facts. One of them was 
the drill method which Cifarelli and Wheatley 
thought would be effective and that thinking 
strategies might not be necessary. Reports 
by Thornton and Cook and Dossey did not 
indicate whether such a drill element was used 
in their approach. Pupils' are expected to 
retain their facts if they are taught using the 
thinking strategies approach. In view of the 
issues above, the study seeks to answer these 
questions: 
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Is there any difference in the performances 
between students who use thinking strate- 
gies and the traditional approach in teach- 
ing multiplication facts to low achievers in 
mathematics? 
Is there any difference in the performances 
between students who use thinking strate- 
gies followed by systematic drill and the 
traditional approach followed by syste- 
matic drill in teaching multiplication facts 
to low achievers in mathematics? 
Is there any difference in the performances 
between students who have acquired 
multiplication facts through the thinking 
strategies' approach and those who do not 
make use of the strategy in retaining the 
facts? 
Is there any difference in the performances 
between students who used thinking strate- 
gies to solve harder facts (the 10 monsters) 
and those who use the traditional approach 
in solving the same facts? 

METHODS 

Sampling 

From the whole level of Primary 3 pupils 
of the Serangoon Garden South Primary 
School, those who scored below 75% in 
the pre-test were selected for the study (In 
this study, pupils who scored below 75% 
in the multiplication facts tests were 
considered as low achievers). Using the 
blocking technique, they were randomly 
assigned to 2 different groups (experi- 
mental and control groups). Table 1 below 
shows the distribution of number of 
students in each range of scores (10 - 25, 
26 - 50, 51 - 74 and 75 - 100) of the 
pre-test and table 2 shows the distribution 
of the number of students in each lower 
and higher group with respect to the range 
of scores. 

TABLE 1 DISTRIBUTION OF NUMBER OF STUDENTS 
IN EACH RANGE OF SCORES OF THE PRE-TEST 

TABLE 2 DISTRIBUTION OF NUMBER OF 
STUDENTS IN EACH GROUP (LOWER AND HIGHER) 

WITH RESPECT TO THE RANGE OF SCORES 

Total Range of Scores 

Range of Scores 

0 - 58 

60 - 74 

No. of Students 

Experimental Group 
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No. of Students 

Control Group 

Experimental Group Control Group 

Lower 

7 

Lower 

7 

Higher 

7 

Higher 

7 



Instruments 

Six instruments were used in this study for the 
collection of data required in the analysis. 

(1) 7Ee Digit Span Test 
This test contained 14 questions and was 
used to determine the retention power of 
the subjects. Each question required the 
students to recall the digits read to them. 
The number of digits in each question 
ranged from 3 to 9 digits. 

(2) The Multiplication Facts Test 
This test was used in pre-test, mid-test, 
post-test and retention test. Each test 
consisted of 50 questions which were ran- 
domly selected from the one hundred 
multiplication basic number facts. It was 
to test the student's achievement in the 
multiplication facts. During each test, the 
subjects were only given six seconds to 
respond to each question.. 

(3) The Diagnostic Profzle of Multiplication Facts 
This clinical instrument was developed to 
probe into the students' concept, under- 
standing and strategies used in solving 
multiplication facts. This instrument 
consisted of four sections. The first two 
parts concerned the concept of rows, 
columns and multiplication using the 
array model. The third and fourth sec- 
tions of the instrument dealt with the struc- 
ture and pattern of the multiplication facts 
respectively. 

(4) Teaching Materials 1 
Teaching Materials 1 was constructed - 

to teach the experimental group. The 
rationale of designing these materials was 
based on the thinking strategies approach 
(pattern, commutativity, finger multiplica- 
tion, skip counting for 5 and deriving 
multiplication from known facts). The 
sequence of presenting the multiplication 
number facts was in accordance with 
Thornton's and Bolduc's approaches. 
The facts were presented in the following 
sequence: 0 and 1 facts, 2 facts, 5 facts, 9 
facts, square facts, commutative property 
and ten monsters. 

(5) Teaching Materials 2 
This was construced and developed to 
teach the control group on the basis of the 
responses of the subjects who had under- 
gone the pre-instructional clinical inter- , 
view. The strategies emphasised in these 
materials were mainly rote memory and 
using the immature strategies such as skip 
counting and repeated addition in solving 
multiplication facts. Students were found 
mainly to apply the skip counting and recit- 
ing of table strategies in solving multiplica- 
tion facts. 

( 6 )  CAI Drill Programmes 
Two graded CA1 programmes (Mu1 Drill 
1 and Mu1 Drill 2) were developed by the 
writer for use during the drill sessions. Mu1 
Drill 1 was designed and developed in 
accordance with Thornton's strategy of 
sequencing number facts. In the Mul Drill 
2, multiplication number facts would 
appear at random. Both multiplication 
programmes were used in both groups. 

Procedures 

The pre-test post-test control group design was 
adopted to investigate the effectiveness of the 
thinking strategy method in assisting pupils 
with difficulty in multiplication combinations. 
Thinking strategies treatment was adminis- 
tered to the experimental group. The method 
used in remediating those students in the con- 
trol group was the traditional approach (i.e. 
the method used by students before the study). 
Drill and practice using CA1 was administered 
to both groups of children after formal instruc- 
tion. 

A series of tests was implemented at each 
particular time. A pre-test and a digit span test 
were administered before remedial work was 
conducted. Just before the CA1 drill was intro- 
duced to the students, a mid-test was adminis- 
tered. All students completed the post-test at 
the end of the drill session. Two weeks after 
the post-test, a retention test was again admi- 
nistered to both the experimental and control 
groups. 

Clinical interviews were conducted with a 
sample of the selected subjects. The first inter- 
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Figure 2 

view, conducted before the formal instruction, Pre-, Mid-, Post- and Retention Tests 

Pre-test 
Digit Span 
Test 

was to find out the strategies used by the 
students and their weaknesses in solving multi- 
plication facts. The second interview, con- 
ducted after the post-test, was to determine 
whether the students in the experimental 
group used the thinking strategies in solving 
multiplication number facts. Figure 2 sum- 
marises the sequential stages in conducting the 
study. 

RESULTS 

- 

Pre-instructional Clinical Interview 

Retention 
Test 

Results show that not all of the subjects inter- 
viewed had mastered the multiplication con- 
cepts using the array models. They seemed to 
mix up columns and rows. They tended to 
show the number of pieces instead of the 
numbkr of columns and rows. For example, 8 
pieces of chips were arranged into 4 X 2 array. 
When the subjects were asked to identify the 
number of rows and the number of columns, 
they responded with 2 rows and 8 columns 
respectively. 

Students were found to have difficulty in 
verbalising and writing the array model 
symbolically. Most of the students were found 
to be poor in commutative property. None of 
them had knowledge of associativity and distri- 
butivity. 

The strategies generally used by some of 
the students were skip counting and repeated 
addition. None of them were familiar with the 
five pattern and the strategies used in solving 
9 facts. 

Clinical 
Interview 

Figures 3 to 8 show the comparison of the 
mean scores of the pre-test, mid-test, post-test 
and retention test of the lower/higher/com- 
bined group of the experimental/control group. 

Figure 7 indicates that subjects from the 
combined experimental group improved in 
the remedial programme particularly 9 facts, 
5 facts, square facts and the 10 monsters (3 X 
4 , 3 x 6 , 3 x  7 , 3 x 8 , 4 ~ 6 , 4 ~ 7 , 4 ~ 8 ,  
6 X 7 ,6  X 8, 7 X 8). In this group 75% criter- 
ion score was only achieved after the CA1 drill 
was administered. In the Mid-test, only the 
higher experimental group (Figure 5) achieved 
the 75% criterion score with respect to all facts 
except 10 monsters. For the post- and reten- 
tion tests, subjects from higher experimental 
group achieved 75% score for all the facts. 
However for the lower experimental group 
(Figure 3), subjects did achieve the criterion 
score in the simple facts such as 0 & 1, 2 facts 
and 5 facts. 

For the combined control group (Figure 8), 
the mean scores of the 9 facts, square facts, 
the 10 monsters and the 100 facts were still 
below the 75% criterion score in the mid-, 
post- and retention tests. This traditional pro- 
gramme had some effect for the easier facts (2 
and 5 facts). On the whole, the result indicates 
that both the lower and higher control groups 
still had not mastered the harder facts. 

Table 3 shows the result of the t-tests on the 
mean differences between pre-/mid-post-tests 
and mid-/post-/retention tests. Little or no 
improvement was observed in the control 
group during the pre-retention and post-reten- 
tion stages. The results show improvement for 

\, 
/ 

- 

Mid- 
Test 

/ 
\ 
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FIGURE 3 COMPARISON OF MEAN SCORES OF THE PRE-, MID-,, POST- AND RETENTION 
TESTS OF THE LOWER EXPERIMENTAL GROUP 

Mean 
Score 
in % 

I I l I I I I > 
0 & 1  2 5 9 square 10 m 100 Facts 

FIGURE 4 COMPARISON OF MEAN SCORES OF THE PRE-, MID-, POST- AND RETENTION 
TESTS OF THE LOWER CONTROL GROUP 

Mean 
Score 
in % 

I I I I I I 

0 & 1  3 5 9 square 10 m 100 Facts 

- Retention-Test 
Mid-Test 

Post-Test 
Pre-Test 
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FIGURE 5 COMPARISON OF MEAN SCORES OF THE PRE-, MID-, POST- AND RETENTION 
TESTS OF THE HIGHER EXPERIMENTAL GROUP 

Mean 
Score 
in % 

I I I I ! I I 

0 & 1  2 5 9 square 10 m 100 Facts 

FIGURE 6 COMPARISON OF MEAN SCORES OF THE PRE-, MID-, POST- AND RETENTION 
TESTS OF THE HIGHER CONTROL GROUP 

Mean 
Score 
in % 50 

0 & 1  2 5 9 square 10 m 100 Facts 

- Retention-Test - Mid-Test 
U Post-Test 
&---+ Pre-Test 

1987 VOL 8 NO 2 . 39 



FIGURE 7 COMPARISON OF MEAN SCORES OF THE PRE-, MID-, POST- AND RETENTION 
TESTS OF THE COMBINED GROUP (LOWER & HIGHER) OF THE EXPERIMENTAL GROUPS 

75 
Mean 
Score 
in % 50 

0811 2 5 9 square 10 m 100 Facts I l 

FIGURE 8 COMPARISON OF  MEAN SCORES OF THE PRE-, MID-, POST- AND RETENTION 
TESTS OF THE COMBINED GROUP (LOWER & HIGHER) OF THE CONTROL GROUPS 

75 
Mean 
Score 
in % 50 

0 & 1  2 5 9 square 10 m 100 Facts 

e--* Retention-Test 
Mid-Test 

Post-Test 
Pre-Test 
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the higher control group for the pre-mid test, 
pre-post test and the mid-post test. Detailed 
analysis shows that for the higher control 
group, 9 facts showed greatest improvement 
among the multiplication facts. For the lower 
control groups, the pupils seemed to have 
improved in the easier facts (2 facts) after the 
remedial programme. It seems that the reme- 
dial programme had some effects on the higher 
control group only. Statistically no effect was 
observed for the lower control group. 

Considering the experimental lower group, 
significant difference was not observed at the 
pre-mid test (Table 3). However significance 
was only observed at the pre-post stage (i.e. 
after CA1 drill had been administered). This 
indicates that thinking strategies did not work 
well for this group without going through the 
CA1 drill. But the thinking strategies had an 
effect on the experimental higher group even 
before the CA1 drill was administered. Analy- 
sis of the results shows that thinking strategies 

TABLE 3 t-TESTS ON THE MEAN DIFFERENCES 
BETWEEN PRE-/MID-/POST-TESTS AND 

MID-/POST-/RETENTION TEST ON THE 100 FACTS. 

For the experimental lower group (Table 3), 
significant difference was observed between 
the pre-post tests and the pre-retention tests. 
Referring to figure 3, it seems that the contri- 
buting factors were mainly due to the 2, 9 and 
10 monsters facts. 

For the experimental higher group, signi- 
ficant difference was observed between pre- 
mid, pre-post, pre-retention and mid-post 
tests. Figure 5 indicates that the 9, squares 
and 10 monsters facts contributed to the signi- 
ficant improvement. 

are required to help the lower group to learn 
multiplication facts. 

Tables 4, 5 and 6 below summarise the 
difference in mean of the mid-/post-/retention 
tests between experimental and control groups 
using analysis of covariance. The two cova- 
riates inserted into the design to remove 
extraneous variables from the dependent varia- 
bles were the subjects' scores in the digit span- 
test and the pre-test. 
In Table 4, no mean difference was observed 
(except for the 9 facts,) between the combined 
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TABLE 4 SUMMARY OF DIFFERENCE OF MEANS OF 
MID-TEST BETWEEN EXPERIMENTAL AND 

CONTROL GROUPS USING ANCOVA 

TABLE 5 SUMMARY OF DIFFERENCE OF MEANS OF 
POST-TEST BETWEEN EXPERIMENTAL AND 

CONTROL GROUPS USING ANCOVA 

Facts 

100 
0 & 1  

2 
5 
9 

Square 
10 m 

Significance Level Between 2 Means 
Facts 

I I 

1 1 Lower Group I Higher Group I Combined Group ( 

Significance Level Between 2 Means - 
Lower Group 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

TABLE 6 SUMMARY OF DIFFERENCE OF MEANS OF 
RETENTION-TEST BETWEEN EXPERIMENTAL 

AND CONTROL GROUPS USING ANCOVA 

Facts 

Higher Group 

NS 
NS 
NS 
NS 
0.01 
0.05 
NS 

100 
0 & 1  

2 
5 
9 

Square 
10 m 

Combined Group 

NS 
NS 
NS 
NS 
0.05 
NS 
NS 

0.01 
NS 
NS 
NS 
0.01 
0.05 
0.01 

NS 
NS 
NS 
NS 
0.05 
NS 
NS 

100 
0 & 1  

2 
5 
9 

Square 
10 m 

0.05 
NS 
NS 
NS 
0.01 
NS 
0.01 

Significance Level Between 2 Means 

experimental and control groups. With respect Post-test results (Table 5) show that there is 
to higher groups, only for the 9 facts and square a difference in the mean scores between the 
facts, the mean difference was significant at experimental group (using thinking strategy 
l % and 5 % levels respectively. Results seem followed by CAI) and the control group (using , 

to show that thinking strategy was effective for traditional approach followed by CAI) in the 
certain facts (5 and 9) in the higher group only teaching of 9 facts, 10 monsters and the 100 
before drill was introduced. facts. The trend persists in the higher group 

Lower Group 
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but for the lower group only the 9 facts strategy 
was found to be effective. For the retention 
test, difference of means was significant but 
the contributing factors were the 9 facts and 
the 10 monsters. 

With respect to hard facts (9, square and 10 
monsters), the strategy in teaching the 9 facts 
was found to be effective. The strategy used to 
teach 10 monsters to the higher group was also 
effective. 

It can be inferred from the results in Table 4 
and Table 5 that CA1 drill plays an important 
role in improving the experimental group's 
general performance (l00 facts mastery). The 
significant gain was mainly due to the 9 and 10 
monsters strategies. 

Post Clinical Interview 

Results from the interview indicated that stu- 
dents from the higher group were able to apply 
the thinking strategies during the remedial 
instruction. Strategies used were doubling the 
multiplication, using known solution, finger 
multiplication for nine and pattern method. 

Discussion 

With respect to the 4 hypotheses, the study 
shows that thinking strategy seems to be more 
appropriate for the higher category of the low 
achievers in solving harder facts (9 and square 
facts). Experimental group (using thinking 
strategy followed by CA1 drill) did better than 
the control group (using traditional approach 
followed by CA1 drill) on the 100 facts. Further- 
more it was found that CA1 drill could effec- 
tively raise the performance of the lower group 
although thinking strategy may not be appro- 
priate. Students from the higher experimental 
group should retain facts learned better than 
the control group. Furthermore investigation 
through clinical interview showed that this 
group of students did use thinking strategies in 
solving multiplications. Hence this supports 
Thiele and Swenson study that by using think- 
ing strategies facts could be retained better. 
The study also showed that the experimental 
group did better in the harder facts. This could 
be due to the fact that they made use of the 
thinking strategies. 

The study also gives a further insight into the 
controversial claim by Cifarelli and Wheatley 
that thinking strategies may not be necessary 
in the learning of basic facts. It shows that drill 
can raise the performance of the experimen- 
tal lower group evidenced by the mid-test and 
post-test results of the 2 and 9 facts. However 
for the lower control group, the mean diffe- 
rence between the mid-test and post-test was 
not significant in any of the categorised facts. 
The results indicate that thinking strategies 
helped the lower group to perform well in 
certain facts after the CA1 drill sessions. 
However, without thinking strategies, no gain 
was observed after the drill sessions. This 
refutes Cifarelli's and Wheatley claim when 
the lower group is considered. This study, 
therefore, supports Brownell's claim that 
thinking strategies are effective for solving 
multiplication facts. 

One implication which can be drawn from 
the results is that thinking strategy is an effec- 
tive intermediate aid in mastering multiplica- 
tion facts. Drills, although considered to be 
traditional, do have their place in teaching. 

The subjects in this study had acquired 
some strategies in multiplication combina- 
tions. The interview results showed that some 
pupils tended to fall back on their previous 
learned strategies. One question for further 
research is whether the thinking strategies will 
produce the same or better results if they had 
not been exposed to other strategies. 

In this study only CA1 drill was administered. 
The question which may arise is whether other 
type of drill method(s) will produce the same 
effect as CA1 drill. It is possible that the better 
performance was due to the use of the micro- 
computer. 

The time (in implementing the treatment 
strategies and drill and practice) and sex 
variables were not considered in this study. 
These could be incorporated into .further 
research. 
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I 

I 
Aspects of Mathematical Understanding 

Introduction 

"Teaching for understanding" is often con- 
sidered to be an important educational objec- 
tive. For instance, the Singapore Elementary 
Mathematics Syllabus (1981) states that ". . . 
pupils should know and understand mathe- - - 
matical ideas and principles, including the 
techniques and skills in mathematical computa- 
tion" (p.2). As the computer is used more fre- 
quently in education and society, the aim of 
education should shift from training for specific 
skills to understanding. However, "under- 
standing" may mean different things to dif- 
ferent people. This paper provides an analysis 
of the concept of understanding and reports on 
a survey about mathematical understanding. 

A Theoretical Analysis of Understanding 

First, we have to distinguish between being 
understanding and understanding something. 
In the cognitive aspect, understanding has to be 
linked to some content or knowledge. For each 
specific type of content, understanding may be 
conceived as a mental state of cognition, a 
psychological process, or an ability. These four 
aspects of understanding are discussed briefly 
below with special emphasis on mathematics. 

Content of understanding 

The content of understanding may consist of 
"knowing that, ' ' ''knowing how" and "know- 
ing why" (Woods and Barrow, 1975). 

In mathematics, "knowing that" refers to 
knowledge of facts, concepts, and principles. 
These knowledge items involve the acquisition 
of meaning. Three kinds of meaning are 
evident in mathematics: semantic, syntactic, 

and pragmatic (Van Engen, 1953). For 
example, the semantic meaning of the symbol 
"2" refers to the concept of two-ness. Its syn- 
tactic meaning depends on where it is used; for 
example, ' ' 2 ' ' has different meanings in ' '2x' ' 
and in "x2". The pragmatic meaning evokes 
certain emotional tones that may affect learn- 
ing. For instance, "2" may be linked to the 
idea of "smallness" ; this idea can effectively 
interfere with the learning of the concept of 
limit or infinitesimal. 

"Knowing how" refers to skills, which are 
operations and procedures carried out accord- 
ing to prescribed sets of rules, instructions, or 
algorithms. This is intimately related to the 
common notion that "if you understand the 
rule, then you should know how to do it." 
Skemp (1976, 1979) described knowing what to 
do without reasons as "instrumental" under- 
standing. He pointed out that this kind of 
understanding is likely to be rote, to be com- 
partmentalised into numerous rules, to involve 
direct application, and to be short term in 
effect. The advantage of "instrumental" 
understanding is that the pupil can get the 
correct answer quickly. Normal classroom 
teaching tends to stress this kind of under- 
standing. 

"Knowing why" is justifying "that" and 
"how. ' ' Three kinds of "why" in mathematics 
were proposed by Jones (1969): chronological, 
logical, and pedagogical. ' 'Chronological 
why" communicates the sense of why results 
hang together as they do from a historical per- 
spective. "Logical why," in expunging all the 
mistakes and non-logical processes involved in 
the creation of mathematical knowledge, is 
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necessary for understanding the structures of 
mathematics. Wagner (1980) argued that 
knowledge of logical deduction is the more 
central aspect of mathematical understanding 
than knowledge of meaning or knowledge of 
application. Finally, "pedagogical why" is not 
restricted to rigorous proofs. Quite often, 
acceptance of authority, observation of cases, 
and personal experiences may be used heuris- 
tically at school level, since many pupils do not 
recognise the need for formal proofs of results 
that appear "obvious" to them (Pearson, 
1980). O n  the contrary, pupils should be 
encouraged to ask questions about mathe- 
matical rules. Otherwise, they may apply these 
rules in a mindless manner. 

Skemp (1979) considered "knowing what to 
do and why" as "relational" understanding, 
and "conforming to accepted forms of pre- 
sentation" as "logical" understanding. Byers 
and Herscovics (1977) proposed a tetrahedral 
model, whose vertices correspond to the four 
kinds of understanding: instrumental, rela- 
tional, formal, and intuitive. Haylock (1982) 
suggested that these distinctions are not neces- 
sary. What is important is to make suitable con- 
nections among the four kinds of experiences: 
words, pictures, concrete situations, and 
symbols. These conceptions, though rather 
imprecise, highlight the fact that understanding 
can mean different things to the student and to 
the teacher. Any mismatch in what is to be 
achieved by "learning for understanding", if 
not attended to, can lead to learning difficulties 
(Skemp, 1976). 

Processes of understanding 

A mental process "goes on in time, has dif- 
ferent phases, and may be interrupted . . . . 
and sometimes resumed at the point of inter- 
ruption" (Baker & Hacker, 1983, p.327). 

From the corpus of psychological studies on 
learning, we may deduce the following infer- 
ences about the possible processes of under- 
standing. 

1. The plausible phases of the process of 
understanding are (a) establish learning goals, 
(b) activate relevant prior knowledge, (c) make 
new connections, and (d) look ahead. Various 
teaching models seem to place different 

emphases on the various phases: learning hier- 
archies specify the goals in small steps (Gagne, 
197 7); advance organisers activate the relevant 
prior knowledge (Lesh, 1976); games and 
activities provide concrete experiences to facili- 
tate linking of knowledge (Dienes, 197 1); and a 
spiral approach takes cognizance of future 
development at a higher level of abstraction and 
generality (Bruner, 1960). Writing about the 
processes of mathematical thinking, Davis and 
McKnight (1979) noted the sequence: (a) the 
student learns a visually-moderated sequence 
(VMS), i.e., he or she sees something, which 
leads to the retrieval and execution of some pro- 
cedure; the execution of this procedure yields a 
modified visual input, which leads to the 
retrieval and execution of the next segment of 
procedures, and so on. (p.95) (b) with suffi- 
cient practice, the VMS becomes a frame that 
encodes the whole sequence as a gestalt unit; 
(c) with more experience, additional instruc- 
tion, and possibly deep contemplation, meta- 
language for the frame is created. This meta- 
language consists of appropriate descriptors for 
the frame. 

2. The process can take place at different I 
levels leading to different degrees of under- 
standing. Hence, there is no complete under- 
standing (Buxton, 1978; Byers, 1980; Skemp, 
1971). Polya (1965) identified four levels of 
understanding a rule as: mechanical, induc- 

' I 
tive, rational, and intuitive (when one is totally i 

convinced that the rule is true). By careful 
analysis of pupils' performance on mathe- 
matical tasks, it is possible to identify hier- 
archical levels of understanding (Hart, 1981). l 

3. The process is active. Even though the 
relevant information has been organised in an 
appropriate way, the student must still take an , 
active role in processing the information: 
analyse it into its constituent parts, set it into a 
broader perspective, check for special cases, 
make comparisons, and so on (Michener, 
1978). However, in order that this active 
process can take place, the student must 
recognise the value of understanding in con- 

i trast to reliance on memorised rote procedures. , 
Without such a realisation, the student may I 

continue learning mathematics by rote, i 
imagining that everybody learns mathematics 
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in this way (Davis, Jockusch & McKnight, 
1978, p.283). This active processing is a sort .of 
re-invention (Resnick & Ford, 1981). It 
requires an alternation of meaningful discus- 
sion and quiet contemplation (Davis & 
McKnight, 1979; Skemp, 1979). 

4. The process is dynamic and erratic. The 
student may understand one week, forget the 

l 
next, and remember again (Tall, 1978). Each 

I new encounter with the same material is l 
another chance to promote new understanding. 

5. The process is errpr-prone. Any theory of 
understanding must take into account the pat- 
terns and sources of errors made by students. 
Errors can arise from non-understanding (not 
having any appropriate schema) or mis-under- 
standing (activating the inappropriate 
schema). Quite often, misunderstandings arise 
out of an active process. For instance, Evans 
(1982) suggested that students use reconcilia- 
tion strategies to negotiate through difficult 
areas of understanding when they solve routine 
mathematical problems. Brown and VanLehn 
(1980) argued that, when children are faced 
with an impasse after using incorrect proce- 
dures to solve arithmetic problems, they tend to 
l i repair" the impasse by inventing new pro- 

cedures that allow them to continue with their 
task executions, albeit in a potentially 
erroneous way. 

6. The process may be gradual or sudden. 
Leaps of understanding are often reported, but 
they are not always true (O'Hear, 1981; Ziff, 
1972). 

State of understanding 

The common notion of a state of something 
refers to its conditions. Some educators believe 
that understanding is a mental state from which 
various applications follow (e.g., Woods & 
Barrow, 1975), while others reject this state 
notion of understanding (Baker & Hacker, 
1983). 

In general, information-processing theories 
assume that the degree of understanding of an 
object depends on the nature of the internal 
representation of the object. Greeno (1978) 
provided three characteristics of good under- 
standing of mathematical knowledge and 

procedures: coherence, connectedness, and 
correspondence between the internal repre- 
sentation and the knowledge to be understood. 
Coherence and connectedness refer to how 
individuals organise their knowledge. Such 
individual differences can give rise to different 
degrees of understanding. In confrast to this 
private connection, the third criterion of "cor- 
rectness" implies a publicly agreed version. 
The recognition of understanding in others 
involves coming up to some appropriate public 
standards, and eventually, as 0' Hear (1 98 1) 
argued, sharing the living traditions of the dis- 
cipline. Thus, a "correct" understanding of 
mathematics is not only getting the "correct" 
answers, or obtaining a "good" match 
between the learner's cognitive structure and 
that of the experts', but also learning about the 
historical development of mathematical ideas 
(Byers, 1982; Polya, 1965; Wilder, 1972). 

The internal representation is often 
described in terms of organisation of knowledge 
in the semantic memory. Propositional know- 
ledge (such as "7 is a prime number") is gen- 

- .  

erally organised as nodes representing concepts 
and complex network made up of associations 
among these meaningful concepts. Procedural 
knowledge (such as constructing a triangle with 
compasses) is usually stated in the formalism of 
"production system" made of IF-THEN pairs 
(Anderson, 1982). Various techniques have 
been proposed to assess memory structure, but 
they are still fraught with problems (Preece, 
1978; Stewart, 1980). Hence, Greeno's criteria 
cannot be applied precisely. In spite of such 
difficulties, the role of memory in mathematical 
understanding should be examined in the light - 

of recent research in information-processing 
theories (Byers and Erlwanger, 1985). 

Describing understanding as a mental state 
emphasises its static aspect in terms of 
coherence among knowledge items (structure). 
This complements its dynamic aspect in terms 
of processes (how it operates), as outlined in the 
previous section. Both conceptions are neces- 
sary in understanding "understanding." 

Understanding as an ability 

The most prevalent notion about understand- 
ing is that of an ability. This idea is closely 
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linked to the practical problem of assessing 
objectively and reliably the attainment of 
understanding as a learning outcome. 

Several kinds of ability have been men- 
tioned, but none of them can be taken to be the 
sole criterion of understanding. These include 
the ability to 

l. See relationships 
2. Apply knowledge or skill to appropriate 

situations 
3.  Relate to logical thinking and structure 
4. Know the meaning 
5. Explain to others 
6. Detect errors 
7. Make inferences 
8. Be creative 
9. Be appreciative 

With so many abilities linked to understand- 
ing, it is no wonder that Ziff (1972) wrote, "one 
can no longer avoid the dismal conclusion that 
to understand understanding is a task to be 
attempted and not to be achieved today, or 
even tomorrow" (p.20). However, it is clear 
that this list can be used to design test items to 
measure the various aspects of understanding. 

The above review summarises the four 
aspects that must be considered in thinking 

about understanding. TO what extent these 
conceptions are held by educators remains to be 
investigated in a systematic way. The next 
section describes a survey into the various con- 
ceptions of mathematical understanding held 
by a sample of mathematicians, mathematics 
teachers and Dip. Ed. students in Brisbane, 
Australia. 

A Survey of Mathematical Understanding 

Questionnaire, subjects and administration 

A specially designed "Understanding Ques- 
tionnaire" ( U Q  was developed for this study 
(Wong, 1984). It consisted of four parts. The 
first part asked for biographical information 
about the subjects. The second part consisted of 
50 items about the nature of understanding. 
The third part consisted of a list of 35 tasks that 
could be used to assess a person's understand- 
ing of mathematics. The final part consisted of 
five routine mathematical problems. For each 
problem, several fictitious pupils' answers were 
given. For each pupil's answer, the subjects 
were asked to judge its level of under- 
standing. 

TABLE l: MEANS OF CONCEPTION ITEMS ARRANGE BY TOTAL MEANS 

No Item T Ma Te St 

Nature of Understanding 

6 Conceptual understanding without details 4.2 4.5 4.0 4.3 * 
48 There are central ideas in understanding a topic 3.9 4.1 4.0 3.8 
17 Can have complete understanding in context 3.9 3.9 4.0 3.9 
10 Able to judge answers to problems as reasonable 3.8 3.9 3.7 3.8 
1 1  See relationships between an idea and other ideas 3.7 3.6 3.7 3.8 
12 Knowing Why more important than knowing How 3.5 3.4 3.4 3.8 
20 To understand is to discover or to reconstruct 3.3 3.1 3.4 3.4 I 
8 We have little knowledge of how people understand 3.3 3.6 3.1 3.4 

15 Understanding is a tested generalised insight 3.2 2.9 3.3 3.1 
13 Cannot define understanding 3.2 2.8 3.2 3.2 
2 No complete understanding, only different degrees 3.2 3.3 3.1 3.2 
9 Understanding is a slow process 3.1 3.5 3.0 3.3 
4 Understanding arises automatically 2.9 2.8 2.8 3.0 I 

7 Understanding accompanied by flash of insight 2.7 2.8 2.7 2.7 
1 Understanding is an all or none process 2.0 1.5 2.1 2.0 l 
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Contd. TABLE 1: MEANS OF CONCEPTION ITEMS ARRANGE BY TOTAL MEANS 

No Item T Ma Te 

Teaching and Learning related to Understanding 

Train students to ask own questions 
Explaining to other helps to foster understanding 
Shows different ways of solving same problem 
Interact with concrete materials then abstraction 
Students need to rearrange materials in own ways 
Do a lot of similar exercises to master skill 
Students understand better through self-discovery 
Insist on neat work develops understanding 
Different ways confuse weak students 
Teacher explanation is best way to understanding 
Know principles before practice skill 
History of maths helps understanding 
Memorise exactly facilitates understanding 
Textbook explanations little help to students 
Student explanations more helpful than teacher's 
Perfect skill before knowing underlying concepts 
Simplify maths leads to superficial understanding 
Students reminded that problem has correct answer 

Conditions and Barriers to Understanding 

Prerequisite knowledge is essential 4.2 4.0 4.3 
Positive attitude to maths is essential 4.1 4.1 3.9 
Students have trouble because of lack of effort 3.7 3.5 3.8 
Low motivation a major cause in failure 3.7 3.6 3.6 
Lack of confidence in numbers a barrier 3.6 3.2 3.6 
Ability to visualise is essential 3.5 3.1 3.5 
Understand maths requires hard thinking 3.5 4.3 3.4 
Student can't understand maths because no innate ability 3.0 2.8 3.2 
Understand maths independent of language ability 3.0 3.0 2.7 
Too many symbols hinder understanding 2.7 2.9 2.8 
Great memory for details is essential 2.4 2.1 2.5 
Girls have more difficulty in understanding maths 2.2 2.6 2.2 
Harder to understand maths as one gets older 2.2 2.2 2.2 
Can or cannot do maths, work hard no difference 2.0 2.2 2.1 

Compare Mathematical Understanding with other contexts 

36 Different abilities from understanding story 3.5 3.6 3.3 
39 Similar to playing chess 3.0 2.8 3.0 
27 Similar abilities to understand music 3.0 2.6 3.0 

Note: T = Total (N = go), Ma = Mathematicians (N = 16), 
Te = Teachers (N = 46), St = Dip Ed students (N = 28). 
Items range from 1 (Strongly disagree) to 5 (Strongly agree). 
Items with significant F ratios are indicated. *p < .0.5, *p < .01. 
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The U Q  was answered by 16 mathemati- 
cians at the Mathematics Department of the 
University of Queensland, Australia, 49 
secondary mathematics teachers in Brisbane, 
and 28 Dip. Ed. students at the University of 
Queensland, who took mathematics as one of 
their teaching areas. 

Conception of understanding 

The means of the 50 Conception items are 
given in Table 1. Only the abbreviated forms of 
the items are given here, the full statements 
being available from the author. 

Based on the Total means, it is clear that the 
subjects agreed strongly that understanding is 
related to central ideas rather than to details 
about rules and formulae. The ability to judge 
whether answers are reasonable or not and see- 
ing relationships were also important aspects 
of understanding. Neutral opinions were 
expressed about the elusiveness of understand- 
ing as described by its automatic occurrence, 
accompanied by a flash of insight, little know- 
ledge about how people understand, and diffi- 
culty in defining understanding. Differing 
opinions were expressed about the complete- 
ness of understanding: an apparent rejection of 
a simple dichotomy between all or nothing in 
understanding (item l),  strong agreement on 
complete understanding in certain context 
(item 17), but divided opinions on different 
levels of understanding (item 2, SD = l .3). 

With respect to the instructional processes, 
the subjects generally agreed that students 
should ask own questions about the materials, 
-explain things to others, interact with concrete 
materials followed by abstraction, and arrange 
materials in own ways. The teachers more than 
the mathematicians and the trainees believed 
that learning different ways of solving the same 
problem is confusing to the weaker students. 

Memorisation has always been a difficult 
issue in mathematics learning. The trainees - 

considered memorisation not important to 
achieve understanding, but some mathemati- 
cians saw merits in this approach (item 44). 
Although the substitution of meaning by 
memorisation can lead to a lack relational 
understanding,there are certain advantages in 
memorising definitions and algorithms: the 
exactness leading to fewer errors and its avail- 

ability so that the thinking process is not unduly 
disrupted by having to look things up. (See 
Cockcroft, 1982, p.69 & p.179; Byers, & 
Erlwanger, 1985). The danger, according to 
Wilder (1968), is that, although mathemati- 
cians engage in "symbolic initiative" beha- 
viours when they develop formulae and short- 
cut procedures as labour-saving devices, the 
pupils generally memorise these formulae (via 
the drill type of teaching) at the "symbolic 
reflex" level without knowing the purpose of 
these formulae or why they work. 

On  the sequence of skill mastery before 
understanding principles or the reverse (items 
23 and 32), the trainess agreed that principlks 
should be taught before practising skills. O n  
teaching the history of mathematics, the mathe- 
maticians had slightly more positive responses 
than the other two groups. These subjects 
did not quite share the enthusiasm of some 
mathematics educators on the use of history of 
mathematics in teaching. Finally, the subjects 
generally agreed that pre-requisite knowledge, 
positive attitude, effort, and motivation are 
important conditions for achieving under- 
standing. 

Assessment of Understanding 

The sub-jects rated how important each of the 
35 tasks was in assessing understanding on a 
5-point scale from 0 (not important) to 4 (essen- 
tial). The means for these tasks are given in 
Table 2. The result thus provides an empirical 
ranking of these tasks in order of importance for 
assessing understanding. 

According to this sample, the most impor- 
tant assessment task was the ability to write 
down the conditions under which the result is 
valid/can be used. Knowing when the result 
cannot be used was also important. Other 
evidence, however, suggests that these two 
abilities have not been given the necessary 
attention in school practice (Galbraith, 1982). 
Next was the ability to translate results from 
one form to another, an important ability for 
comprehending mathematics problems. The 
routine problem solving task, used very fre- 
quently in school tests, was also considered 
important by these subjects. However, solving 
problems within a certain time limit was con- 
sidered less important, thus suggesting that 
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TABLE 2: MEANS OF ASSESSMENT ITEMS ARRANGE BY TOTAL MEANS 

No Item 

Nature of Understanding 

27 Know valid conditions of using result 
12 Use result to solve 4 routine problems 
4 Translate result from one form to another 

16 Think of appropriate ways to solve problems 
3 Describe result in own words 

28 Know invalid conditions of using result 
19 Estimate a numerical answer to a problem 
14 Use result to solve 4 novel problems 
1 1 Explain result to others 
32 Write down a generalisation of result 
5 Identify examples and non-examples 

18 Solve novel problems under open-book condition 
24 lllustrate proof with numerical example 
10 Describe use of result 
35 Recall, recognise, use result after a long time 
22 Write down proof in own way 
34 State contrapositive, converse or inverse 
13 Use result to solve 4 routine problems with 

time limit 
26 Illustrate result with concrete materials 
3 1 Detect errors 
17 Think of ways to solve problems with time limit 
9 Describe relationships in own words 

33 Write down a conjecture of result 
6 State 3 examples of a result 

29 State reasons why to learn result 
8 Select best description of relating results 
1 Select best description of a result 
2 Write down result as learnt 

15 Use result to solve 4 novel problems with time limit 
21 Write down proof as learnt 
23 Arrange given steps of proof in correct sequence 
20 Select most elegant solution 
7 State 3 non-examples of a result 

30 Describe how result arose historically 
25 Write down at least 2 proofs of same result 

Note: T = Total (N = 83), Ma = Mathematicians (N = g), 
Te = Teachers (N = 46), St = Dip Ed students (N = 28). 
Items range from 0 (not important) to 4 (essential). 
Items with significant F ratios are indicated. *p < .0.5, **p < .01. 

time was not an important factor for assessing 5, mean 2.6), the ability to state examples (item 
understanding. 6, mean 2.2) and non-examples (item 7, mean 

In mathematics teaching, the use of exam- 1.6) was less important. 
ples and non-examples is a common practice. 
Although the ability to identify examples and At the other end, three unimportant tasks 
non-examples was moderately important (item were: select an elegant solution, history of 
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mathematics, and know at least 2 proofs of the 
same result. The lack of importance for know- 
ledge of alternative proofs may reflect a 
common teaching approach that deals only 
with "the" proof in the deductive fashion. His- 
torical knowledge was considered unimportant, 
hence not supporting the philosophical view 
that "really" understanding a discipline 
includes sharing the cultural traditions of that 
discipline. Finally, the search for elegance 
resides more in the aesthetic aspect of under- 
standing than in the cognitive aspect. 

Levels of Understanding 

For this part of the questionnaire, the subjects 
were asked to award an integral score between 
0 (no understanding) and 4 (good understand- 
ing) to each of 23 pupils' answers to 5 mathe- 
matical problems. Responses to only two pro- 
blems are reported here. These answers are 
arranged below in descending order by the 
Total means. Total standard deviation and 
means for the mathematicians, teachers, and 
trainees are also given in parentheses at the end 
of each answer. Significant F-ratios for dif- - 

ferences in group means are indicated: 
*p< .05, **p< .01. 

Case 2 

What is the next term of the sequence ( 7, 16, 
25, 34, 43, 52. . . ) ? 

Answer (i) 

This is an AP of common difference = 9. The 
next term is 6 1. 
(3.8, 0.4; 3.3, 3.8, 3.9)** 

Answer (iii) 

If it is an AP, the next term is 61. It can also be 
59 because the sum of the digits of each term is 
divisible by 7. 
(3.5, 0.8; 3.6, 3.4, 3.6) 

Answer (ii) 

Don't know the next term. 
(0.5, 0.7; 0.7, 0.4, 0.5) 

Answer (i) is the "expected" one after the 
pupil has studied arithmetic progression, and 
hence was given the highest overall score. 
However, compare the group means for (i) and 
(iii). The mathematicians considered the extra 
solution given in (iii) as better than (i), while 
the teachers and the trainees had the opposite 
view. The last two groups tended to treat 
answers other than the expected one as a sign of 
poorer understanding rather than flexibility in 
problem solving. Indeed, some subjects may 
have the wrong concept of sequence, as one 
trainee wrote, "Sequences are concerned with 
integers and not with digits." 

Answer (ii) is correct theoretically, but was 
not accepted by most of the subjects. One 
teacher wrote, "Helshe is right but is failing to 
see the point of the exercise." Others com- 
mented that the pupil was trying to hide his 
ignorance, or that 6 terms were sufficient to 
determine the rule. The latter comment shows 
misunderstanding among some subjects of 
sequences. A similar misunderstanding could 
arise from the use of similar questions in I Q  
tests. 

Answer (iv) illustrates a potential source of 
misunderstanding when the same symbol is 
used to represent different mathematical 
concepts. 

Case 4 

In a certain town, there are 6 families each of 
which has 2 radios, and there are 8 families 
each of which has 4 radios. Find the average 
number of radios per family of all the families 
taken together. 

Amwer (ii) 

Average = 6 X 2 + 8 ~ 4  - 1 
- 3 - .  

It can be anything. You can't tell from six (3.9, 0.4; 4.0, 3.9, 3.8) 
terms only. You must be given the rule. 
(0.9, 1.1; 2.6, 0.7, 0.8)** Amwer (iv) 
Answer (iv) Average = + =3.1429. - 

This is a set. In set, you can arrange the terms 6 + 8  
inanywayyoulike,say(7,34,52,16 , . . .  ) .  (3.7,0.5;3.7,3.7,3.6) 



Answer (iii) 

Average = 
6 x 2 + 8 x 4  - 1 

-3 - .  

Since you can't have fractional radio, the aver- 
age is 3. 
(3.1, 0.8; 2.7, 3.0, 3.4)* 

Answer (v) 

Should take the median. Average = 4. 
(1.2, 1.1; 1.7, 1.5, 0.6)** 

There are more families having 4 radios each. 
Average = 4. 
(0.9, 1.0; 1.2, 1.0, 0.6) 

Answer (i) 

There are two types. 
Average = (2 + 4)/2 = 3. 
(0.8, 0.5; 0.5, 0.8, 0.8) 

From the first three responses, it appears that 
the mathematicians tended to expect more 
accurate results. In (iii), where the fraction was 
approximated to a whole number, the interpre- 
tation was more acceptable to the trainees than 
to the mathematicians. A trainee commended 
the pupil by writing, "He was really thinking 
about the context of the problem." On the 
other hand, some mathematicians, while not 
considering the interpretation completely - 

wrong, felt that averages can take fractional 
values irrespective of the "real world" 
situations. 

On the other hand, using median or mode as 
an interpretation of "average" was not well 
accepted by these subjects, especially the 
trainees. The Modern Maths approach to 
statistics typically stresses that there are three 
types of averages, namely mean, median, and 
mode, and that pupils should understand which 
is the more appropriate one to use in any given 
situation. Despite nearly twenry years of 
modern mathematics in schoils, the above 
responses suggest that the predominant mean- 
ing attached to "average" may still be the 
arithmetic mean. 

To summarise, tb, subjects were in general 
agreement in awarding marks to expected 
answers. However, when confronted with less 
clear-cut situations, such as different interpre- 
tations of the problem situation or solution, 

there was greater variation in giving partial 
credit. Although these subjects tended to 
believe in a relational interpretation of under- 
standing, these responses seem to suggest that 
judging the levels of understanding is based on 
an instrumental criterion of what is to be 
"expected" under certain context. If this inter- 
pretation of the results is valid, then it points to 
an apparent gap between theoretical thinking 
and practical judgement of understanding. 

Implications 

Although the sample size is small, it is still 
possible to draw several implications for 
research and classroom instruction from this 
study. 

The survey has identified some consensual 
agreements among mathematicians, mathe- 
matics teachers, and teacher trainees in their 
thinking about understanding. In particular, 
understanding is closely linked to seeing rela- 
tionships in a global sense rather than being 
restricted to details about formulae and defi- 
nitions. Hence, to assess understanding, more 
emphasis should be placed on higher mental 
processes like knowing when to use or not to use 
a rule, translating information from one form 
to another, judging the reasonableness of 
obtained answers, and making generalisations. 
However, the ability to apply learnt rules to 
routine problems is still essential since without 
such a fundamental ability, the higher pro- 
cesses may not be developed. Thus, mathe- 
matics teachers should encourage their pupils 
to actively process mathematical information so 
that the pupils do not always consider mathe- 
matics to be rote manipulation of rules and 
symbols. To ensure that relational understand- 
ing shall prevail, the teacher should design tests 
that reflect this perception. The empirical rank- 
ing of tasks given in Table 2 provides a possible 
guide to the construction of such a test. 

Results in judging the levels of understand- 
ing point to a probable gap between theoretical 
thinking and practice. One possible cause for 
such a gap is that the concept of understanding 
is commonly used without much deliberation of 
its nature. AS a start, the above review and the 
survey data can be used to design a workshop 
on the nature of understanding for teacher 
trainees. The results also point to a possible lack 

1987 VOL 8 NO 2 . 53 



of mastery of certain mathematical concepts 
among teacher trainees. Hence, to teach for 
understanding, teacher educators should 
ensure that the trainees possess the necessary 
mastery of the subject matter. 

For theoretical analysis of understanding, 
the review suggests an approach for viewing 
understanding under four components: con- 
tent, process, state, and ability. This approach 
helps to provide an organising model that can 
link diverse ideas about understanding 
expounded by philosophers, psychologists, 
mathematicians, and mathematics educators. 
A similar approach may be applied to other 
subject matter. 

This research provides an example of using a 
statistical approach to analyse a theoretical 
construct. As such, it is a novel way of 
supplementing rational analysis with empirical 
findings. With concerted efforts in both rational 
analyses and statistical studies, we may gain a 
better understanding of "understanding" so 
that it becomes a meaning-ful educational con- 
struct for all disciplines. 

5 \ 
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Validation of an Observer Rating Scale of Mathematics 
Teacher Classroom Performance 

Ong Sit Tui 

Background of the Problem 

School Experience and Teaching Practice are 
both integral components of the teacher educa- 
tion programmes conducted at the Institute of 
Education, Singapore (IE). This component 
stretches over a period of 13 weeks for the 
Diploma-in-Education programme and it is 
made up of two parts, namely, an introduc- 
tory 3-week period of School ~ x ~ e r i e n c e  and 
a 10-week period of Teaching Practice. The 
introductory period of school experience is 
intended to induct student teachers gradually 
into the process of classroom instruction. It 
provides the students with the opportunity to 
observe, work with and learn from experienced 
teachers. The students will also gain a better 
understanding of the responsibilities and 
tasks that make up the total experience of the 
school teacher. They will be helped to esta- 
blished a linkage between educational princi- 
ples and instructional practices. Teaching 
Practice is the period of more intensive and 
systematic teaching that brings the student 
teachers into contact with the teaching-learn- 
ing stituation in the classroom. It gives them 
the opportunity to put into practice and to 
develop their teaching skills by translating 
theory into practice. Their teaching experience 
will be guided by co-operating teachers in the 
schools and IE supervisors. 

During School Experience, the student 
teacher will be visited at least once or twice by 
his IE supervisor who tries to gather informa- 
tion about the student's teaching, discusses 
and helps him to identify his strengths and 
weaknesses, offers encouragement and advice, 
and helps him to seek ways to improve his 
teaching. IE supervisors visit their students at 

least 5 times during the 10 weeks of Teaching 
Practice. The supervisor observes, guides and 
records his student's progress in teaching 
practice during this period. He then compiles 
a final report on his student as an overall assess- 
ment of the student's level of competence and 
professional attitude at the end of teaching 
practice. The final assessment consists of a 
grade indicating the student teacher's overall 
classroom performance. It is therefore impor- 
tant to ensure that the assessment reflects the 
true competencies of the student in teaching. 

It was felt that the prevailing assessment 
criteria focus mainly on general instructional 
skills and fail to take into consideration other 
more crucial elements for effective teaching 
and learning of school mathematics. It is there- 
fore considered useful that a special instrument 
be developed to assess the classroom perfor- 
mance of student teachers of mathematics. 

Characteristics of Effective Mathematics 
Teacher 

The Schools Council (1977: 21) team which 
investigated mixed ability mathematics teach- 
ing in British secondary schools identified the 
following six characteristics of effective mathe- 
matics teaching: 
(1) Sound mathematical content and variety 

of tasks. 
(2) Suitability of task for pupils (appropriate 

level of difficulty, interest and relevance). 
(3) Continuity and development of mathe- 

matical learning of individual pupils. 
(4) Awareness by the teacher of individual 

pupil's progress. 
(5) Development of the pupil's ability to 

organize his own learning activities. 
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(6) Mathematical discussion between pupils 
and between teacher and pupil. 

Later, the Cockcroft Report elaborated on 
some of these essential elements for successful 
mathematics teaching to pupils of all ages and 
recommended that "Mathematics teaching 
at all levels should include opportunities for: 

(a) exposition by the teachers; 
(b) discussion between teacher and pupils 

and between pupils themselves; 
(c) appropriate practical work; 
(d) consolidation and practice of fundamen- 

tal skills and routines; 
(e) problem solving, including the applica- 

tion of mathematics to everyday situa- 
tions; 

(f) investigation work" (Cockcroft, 1982: 7 1). 

These qualities imply that an effective 
mathematics teacher should know his mathe- 
matical content well, be able to employ good 
pedagogy and focus on meaningful learning 
in his pupils. Cornelius (1982: 51) also sug- 
gested 10 similar qualities of good mathe- 
matics teachers: 

a sound knowledge of mathematics to a 
level beyond that at which he teaches; 
a genuine interest in the subject; 
an appreciation of the 'grammar' of 
mathematics; 
a full awareness of suitable application of 
elementary mathematics and links that 
exist with other subjects; 
an awareness of a wide variety of re- 
sources including books, charts, films, 
apparatus and materials used in every- 
day life and within our immediate envi- 
ronment; 
a knowledge of at least the broad outline 
of the history of mathematics; 
an understanding of the common pro- 
blems which children are likely to 
encounter in learning mathematic$; 
a liking for mathematical puzzles and 
access to a good collection of these for 
classroom use; 
an awareness of the particular problem 
of very slow and very gifted pupils; 
a mathematical sense of humour. 

Most of the qualities postulated by Cornelius 
would seem to be self-evident and incontrover- 
tible. In general terms, a competent teacher of 
mathematics should have an excellent know- 
ledge of mathematical content, a thorough 
understanding of the mathematical concepts 
and skills taught, a positive attitude towards 
the subject, an in-depth understanding of 
pedagogical principles. Though such an ideal 
mathematics teacher is, unfortunately, very dif- 
ficult to find or train, it is important to keep this 
"excellence of a good mathematics teacher" 
as the conceptual framework for the design of 
practical assessment criteria. 

Research studies on teacher effectiveness in 
schools tend to investigate characteristics of 
effective teaching in general, without focusing 
on a specified curriculum area (Kyriacou, 
1982: 87). Perry (1983: 69) reviewed studies 
on the assessment of teachers' performance 
and concluded that the following "global com- 
petencies have shown some degree of validity 
with classroom performance and reasonably 
reliability": preparation and planning, flexibi- 
lity, ability to communicate clearly, and ability 
to keep students on task and cognitively process- 
ing information. For an effective mathematics 
teacher, lessons will be planned with instruc- 
tional materials and strategies appropriate to 
the specific content. Clear exposition with 
flexibility in mathematics lesson certainly 
demonstrates the teacher's good command of 
mathematical concepts and skills. Mathematics 
teachers should keep their students actively 
engaged in meaningful problem solving which 
promotes mathematical thinking. 

Kyriacou (1982) investigated the perceptions 
of the effective mathematics teacher at the '0' 
Level held by a group of 97 trainee teachers. 
The characteristics with the highest mean 
ratings were "explains points clearly and at 
pupils' level", "pays attention to revision and 
examination technique" and "is confident and 
at ease when teaching". Hativa (1984, 1985) 
studied undergraduate students' perceptions of 
effective mathematics teaching and discovered 
similar results. Students identified good teach- 
ing with well-prepared, clear and organised 
presentations of mathematics content. They 
rated highly teachers stimulation of mathemati- 
cal thinking and creativity. They also wanted 
their teachers to provide additional information 
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and organization that made their lessons easy luate student teachers' performance during 
to follow, understand and remember. Cooney Teaching Practice. 
(1980: 445-6) reviewed the cognitive variables 
related to mathematics instruction and also Descriptive Criteria for Teaching Practice 
found that clarity and variability to be strong in Mathematics - 

correlates of student achievement. Clarity 
refers to the mathematical correctness of a 
lesson, the relationships among mathematical 
concepts and principles, and lesson presen- 
tation free from irrelevant- knowledge. Vari- 
ability refers to teacher's ability to provide 
alternative explanations and to adjust the 
mathematical content to accommodate a 
student's development. 
Mathematics educators have always empha- 
sised the importance of content related varia- 
bles in effective teaching simply because of the 
precise, analytical and hierarchical nature of 
mathematical knowledge. The relationship 
between expert mathematics teachers' subject 
matter knowledge and classroom behaviour 
were explored by Leinhardt and Smith (1985). 
They pointed out the importance of "lesson 
structure knowledge" and "sub.ject matter 

. knowledge" in mathematics teaching. The 
former includes the skills of lesson planning 
and effective presentation. The latter "includes 
concepts, algorithmic operations, the connec- 
tions among different algorithmic procedures, 
the subset of the number system being drawn 
upon, the understanding of classes of student 
errors, and curriculum presentation (p. 247)." 
Expert mathematics teachers were found to 
display relatively rich conceptual knowledge 
of mathematics content. 

There therefore appears to be some agree- 
ment among mathematics educators and re- 
searchers that the following characteristics 
should be developed in student teachers: (1) 
mastery of mathematical knowledge, (2) 
ability to apply suitable pedagogical principles 
to instruction, (3) ability to present lessons 
effectively, and (4) ability to manage class- 
room interaction to promote mathematical 
thinking in students. 

Assessment of Mathematics Teacher 
Competence 

Having identified the four areas of competence 
of mathematics teaching, it is then necessary 
to develop the assessment procedure to eva- 

Tikunoff and Ward (1978) have criticised the 
prevailing use of a single variable procedure 
to assess teacher competency. They recom- 
mended a framework of Context-based teacher 
education, within which teacher's perfor- 
mance will be assessed in relation to eight 
context variables: student population, curricu- 
lum, instructional materials, classroom setting, 
organization for instruction, time allocation 
and utilization, distraction and teacher. In 
short, they argued that teaching competency 
can only be realistically assessed within a 
"holistic classroom ecology". 

Taking this holistic approach, the "Descrip- 
tive Criteria for Teaching Practice in Mathematics" 
was developed. The Descriptive Criteria out- 
lines the characteristics of mathematics teachers 
for different levels of performance: 

Grade A 1 
Has excellent command of mathematical 

l 

content and a thorough understanding of the 
concepts and skills taught. Is able to exercise 
very good class control and to present lessons 
with such flair and originality that they are 
stimulating and highly effective. Makes skilful 
use of teaching aids, including improvised 
ones, whenever appropriate. Shows thorough 
and detailed preparation of lessons, able to 
apply intelligently and appropriately metho- 
dological principles in mathematics at all 
times and to promote mathematical thinking 
and problem solving activity in pupils. Is 
aware always of pupils' rate of learning and is 
able to establish very good rapport with them. , 
Grade B 

Has good command of mathematical content 
and understanding of the concepts and skills 
taught. Has good class control and is able to 
present lessons with clarity and enthusiasm 
most of the time. Shows evidence of having 
given a good deal of thought to preparation 
and uses'appropriate teaching aids when neces- 
sary to put across the essential teaching points 
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and to motivate pupils. Shows insight regard- 
ing the pupils' learning problems and is able 
to cater for them. Is able to apply methodolo- 
gical principles in mathematics most of the 
time and to provide opportunities for pupil 
involvement. 

Grade C 

Has adequate command of mathematical 
content and understanding of the mathe- 
matical concepts and skills taught. Is able to 
exercise adequate class control and to present 
lessons with minimum efficiency and effective- 
ness. Shows adequate preparation of lessons 
and is able to communicate reasonably well 
with pupils. Is able to apply in general the 
methodological principles in mathematics and 
is sufficiently aware of pupils' ability to under- 
stand the lessons taught. Allows at times for 
pupil participation to take place. 

Grade D 

Is lacking in command of mathematical con- 
tent and understanding of the concepts and 
skills taught. Class control is inadequate as is 
preparation of lessons. Shows a lack of aware- 
ness in pupils' ability to understand the lessons 
taught and rarely gives opportunities for 
pupils to get involved in them. Nevertheless, 
shows some potential of being able to reach 
minimum required standards with more 
guidance and experence. 

Grade E 

Fails to achieve minimum standards in some 
major areas. Very weak in class control and 
shows poor command of mathematical con- 
tent and understanding of concepts and skills 
taught. Displays obvious evidence of lack of 
preparation and an inability to present lessons 
with sufficient clarity and competency to 
ensure a minimum amount of pupil under- 
standing. Is totally unaware of pupils' reaction 
in their inability to understanding the lessons 
taught. Inadequacies are very unKkely to 
be improved even with more guidance and 
experience. 

Observer Rating Scale of Teaching 
Competence in Mathematics 

Having developed the holistic Descriptive 
Criteria, the next step is to construct a more 
objective assessment instrument to opera- 
tionalise the expected competencies in student 
teachers. The rating scale is one of such instru- 
ment. The use of rating scales to assess the 
performance of student teachers is a common 
practice in many teacher education institu- 
tions. However, the adequacy of rating scales 
is a controversial issue and studies of correla- 
tions between student achievement and teach- 
ing ratings have consistently failed to obtain 
significant results (Peterson et al, 1985: 64). 
However, Kyriacou (1983: 7 1) after examining 
studies of teacher effectiveness based in British 
secondary schools, recommended that "future 
research could most usefully concentrate on 
using rating scales based on observations of 
lessons within a design which looked at a parti- 
cular subject area and allowed for differences 
in pupils' age and ability." 

Since the assessment of student teachers' 
classroom performance is for the purpose of 
certification, and not to predict the potential 
pupils' achievement of these teachers, an 
observer rating scale is deemed appropriate. 
Hence a 14-item Observer Rating Scale of Teach- 
ing Competence in Mathematics (Table 1) was 
developed according to the Descriptive Criteria 
under the following four areas: 
(1) Content (3 items). This area of assessment 

emphasizes the desirability of such com- 
petencies as the command of mathematical 
content, and the understanding of con- 
cepts and underlying skills (algorithms). 

( 2 )  Preparation ( 2  items). This area of assess- 
ment covers application of methodological 
principles, and thoroughness and detail 
in lesson preparation. 

(3) Lesson Presentation (4 items). This is an 
area of assessment in aspects such as 
motivation and stimulation, effective- 
ness, flair and originality, and the use of 
teaching aids in lesson presentation. 

(4) Pupils Learning Needs (5 items). This area 
of assessment emphasizes the promotion 
of mathematical thinking, class control, 
awareness of individual learning rates, 
level of interaction and rapport, and 
encouragement of problem solving. 

1987 VOL 8 NO 2 . 59 



TABLE 1 - OBSERVER RATING SCALE OF TEACHING COMPETENCE IN MATHEMATICS 

Following the grading system of the Insti- 
tute of Education, an eleven-point grading 
scale (A, A - ,  B + ,  B, B- ,  C + ,  C ,  C - ,  
D + , D, and E) was used to rate the student's 
level of performance under each of the 14 
items. 

The interpretations of the 14 items should 
be read within the Descriptive Criteria, where 
the context of mathematics instruction is 
clearly spelt out. It is possible to demonstrate 
excellent instructional skills such as motiva- 
tion strategies, questioning technique, provid- 
ing feedback and reinforcement, encouraging 
pupil participation and others, and yet deliver 

COMPETENCIES 

underlying skills (algorithms) 

a conceptually terrible mathematics lesson. 
However, "a mathematics teacher can be for- 
given for teaching badly (all teachers have bad 
days), but he cannot be forgiven for teaching 
incorrect mathematics" (Cornelius, 1982: 
51). Mathematics educators have also been 
urged to direct their efforts to develop in their 
pupils, problem-solving ability (National 
Council of Teachers of Mathematics, 1980: 
2), mental alertness, a spirit of inquiry, a lik- 
ing for and a lasting interest in Mathematics 
(Ministry of Education, 1981: 3). Hence the 
Rating Scale attempts to capture the essence 
and spirit of mathematics instruction. 

c3 
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11. Class control 

12. Awareness of individual 
learning rate 

13. Level of interaction and 
rapport 

14. Encouragement of problem 
solving 



Validity and Reliability of the Instruments 

Validity 

The Descriptive Criteria and the Rating Scale 
are the procedure and the instrument deve- 
loped to assess student teachers' classroom 
performance. We had shown in our discussion 
that the competence areas and individual 
competencies are some of the essential elements 
of effective mathematics teaching identified 
by "competent judges", i.e. mathematics 
educators (Kerlinger, 1973: 459). Moreover, 
the Descriptive Criteria and the Rating Scales 
were commented by all the 11 mathematics 
educators of the ' ~ e ~ a r t m e n t  of Mathematics 
and Computer Studies (MC) of IE. Intrinsic 
contentvalidity of these instruments can there- 
fore be satisfactorily assumed (Gulliksen, 1967: 
236, Gruijer & Kamp, 1984: 151). 

No attempt had been made to postulate 
explanatory psychological constructs to 
account for teachers' performance on the 
Descriptive Criteria or the Rating Scale. 
Hence construct validity is irrelevant to the 
study. On the other hand, since the Descrip- 
tive Criteria take into consideration most of 
the context variables of Tikunoff and Ward 
(1978) in a holistic approach, it can be regarded 
as a valid and reliable direct measure of a 
teacher's overall performance L in a mathema- 
tics lesson. This study would then attempt to 
establish the criterion-related or predictive 
validity of the Rating Scale by comparing it 
with the measure on Descriptive Criteria. 

Reliability 

The Observer Rating Scale of Teaching Competence 
in Mathematics represents a sample of compe- 
tencies from the universe of competencies for 
effective mathematics teaching. As Shavelson 
and others (1972: 135) have argued, such 
traits are usually multidimensional and may 
possess non-linear orders. Hence for the Rat- 
ing Scale, a total score may not sufficiently 
characterise a teacher's performance. Two 
teachers may obtain the same total score, 
but the competence demonstrated may be 
markedly different. Hence, the conventional 
item-analysis is inappropriate as a mean of 
investigating the appropriateness of each area 
and competence within these areas. 

Furthermore, the traditional reliability 
coefficient (e.g. Cronbach Alpha) is not 
obtained for the Rating Scale for the same 
reasons. Shavelson and others (1 972: 136) 
summarised the assumptions of the classical 
reliability statistics as follows: "(1) items in a 
test represent a sample from some underlying, 
unidimensional trait or skill continuum; (2) 
there is a monotonic relationship between an 
individual's possession of the trait or skill and 
his score on the sample of items; and (3) the 
trait and skill possess linear order". In fact the 
Rating Scale consists of four underlying con- 
tinua (areas). They. argued further that 
measures of internal consistency (i.e. reliability 
coefficients) computed separately for the indi- 
vidual unidimensional subdomains (subtests) 
under the classical model is inappropriate, 
because the reduced numbers of items in the 
subscales would produce considerably lower 
reliability than the total test reliability 
(p. 135-136). 

Therefore the inter-correlations among 
the four areas of the Rating Scale could be 
examined to determine whether these areas 
consistently measured the same teaching com- 
petencies of student teachers. 

Design of the Study 

Data Collection 

The Study was carried out in two phases. 
(1) Phase l: A School Practice Lesson 

Observation Workshop was held in January 
1984 for all staff members of the MC Depart- 
ment. They were requested to view two video- 
tape recordings of actual classroom teaching 
of an effective teacher and a less effective 
teacher. Both teachers were female. The effec- 
tive teacher taught a lesson on the volume of 
a cone, and the other conducted a lesson on 
longitude and latitude to different classes of 
secondary students in two different schools. 
The nine lecturers recommended overall 
g rades (A ,A- ,B+ ,  B , B - , C + , C , C - ,  
D + ,  D, or E) for the two student teachers, 
using the Descriplive Criteria as guidelines. 
They then completed the Rating Scale for each 
student teacher independently. 

(2) Phase 2: During the 10-week teaching 
practice in January Term of 1984, 84 Diploma 
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in Education (Dip Ed) students were super- 
vised by the nine lecturers of the MC Depart- 
ment. At the end of the 10 weeks, all lecturers 
employed the same method of assessment by 
giving an overall grade, followed by the 
completion of the Rating Scale for each of 
their supervisees, of whom there were from 5 
to 10 per lecturer. 

Scoring Procedures 

For computational purposes, simple weights 
were assigned to the eleven-point grade scale 
used in the overall assessment of a student 
teacher's teaching performance according to 
the Descriptive Criteria and the rating of a 
student teacher's level of competence under 
each item in the Rating Scale. The weights 
were assigned as follows: A = 1 1, A - = 10, 
B+ = 9 , B  = 8 , B -  = 7 , C +  = 6 , C  = 5 ,  
C -  = 4 , D +  = 3 , D  = 2,andE = 1.Mean 
ratings were then computed for each of the 
four areas of the Rating Scale, namely Con- 
tent, Preparation, Lesson Presentation and 
Pupil Learning Needs. Finally, the total grade 
was calculated by taking the simple grand 
mean of the 14 items, rounded to the nearest 
integer. 

Variables 

The variables in the study are: 
(1) Holistic Gade: the holistic grade recom- 

mended by the lecturer according to the 
Descriptive Criteria. 

(2) Content: the mean rating of the 3 items in 
the Content category of the Rating Scale. 

(3) Preparation: the mean rating of the 2 items 
in the Preparation category of the Rating 
Scale. 

(4) Presentation: the mean rating of the 4 items 
in the Lesson Presentation category of the 
Rating Scale. 

(5) Pupil Learning Needs: the mean rating of 
the 5 items in the Pupil Learning Needs 
category of the Rating Scale. 

(6) Final Rating: the final grade derived from 
the Rating Scale. 

Results of Analysis 

This study attempted to investigate the validity 
and reliability of the observer Rating Scale 

developed. Such an investigation requires the 
acceptance of an objective standard against 
which the result of the Rating Scale can be 
measured. We had demonstrated the validity 
of the conceptual basis of the Descriptive 
Criteria which were developed and endorsed 
by all lecturers of MC Department. Eventual- 
ly, it was the expertise and experience of each 
of the lecturers which was reflected in the 
Holistic Grades. Consequently, for all ~ract i -  
cal purposes, the Holistic Grade recommended 
according to the Descriptive Criteria was 
deemed the best standard for comparison. 

The study, therefore, investigated the re- 
lationships among the items, the four areas of 
assessment and the Final Ratings within the 
Rating Scale to acertain the internal consis- 
tency (reliability) of the Rating Scale and its 
correlation with the Holistic Grades. Multiple 
regression analysis was also performed to 
determine the relations between the mean 
ratings under the various areas of assessment 
of the Rating Scale and the Holistic Grades. 

Identical correlation analyses were per- 
formed for the data obtained from both phases 
of the study, and some comparisons were 
made. However, because of the small sample 
size of phase 1 (N= 18), regression analysis 
was conducted only for phase 2 (N = 84). The 
0.05 significane level was adopted in all tests 
in the subsequent analyses. 

- 

Pearson Product Moment Correlations 

(1) Phase l (Video tape Recordings) 
The means and standard deviations of the 14 
items, the four assessment areas and the rele- 
vant zero-order correlations of the Rating 
Scale and the Descriptive Criteria are reported 
in TABLE 2. All the 14 items correlated signi- 
ficantly with the four areas, the Final Rating 
and the Holistic Grade. The four areas of 
Content, Preparation, Lesson Presentation 
and Pupil  earni in^ Needs also correlated 
significantly with one another, and with the 
Final Rating and the Holistic Grade. The 
Final Rating also correlated significantly with 
the Holistic Grade. 

In conclusion, results of the phase 1 study 
appear to indicate that the Rating Scale is reli- 
able in terms of internal consistency, and valid 
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in terms of significant correlation with the 
Descriptive Criteria. 

(2) Phase 2 (Teaching Practice) 
The means, standard deviations of the 14 
items, the four assessment areas and the rele- 
vant zero-order correlations of the Final Rating 
and the Descriptive Criteria are shown in Table 
3. All the 14 items correlated significantly 
with the four areas, the Final Rating and the 
Holistic Grade. The four areas of Content, 
Preparation, Lesson Presentation and Pupil 
Learning Needs also correlated significantly 
with one anothers, as well as with the Final 
Rating and the Holistic Grade. The Final 
Rating correlated significantly with the Holistic 
Grade. 

Regression Analysis 

The analysis of variance of the regression 
analysis is reported in TABLE 4. The F ratio of 
136.23 with 4 and 79 degrees of freedom, is 
significant at the 0.05 level. This means that 
Content, Preparation, Lesson Presentation 
and Pupil Learning Needs jointly contributed 
significantly to the prediction of the Holistic 
Grade. The proportion of variance of the Holis- 
tic Grade accounted for by the four variables 
was 0.8734. 

Table 5 shows the results of the test of signi- 
ficance of the regression weights. The regres- 
sion coefficients for Content, Presentation 
and Pupil Learning Needs were signifciantly 
different from zero with t values of 3.513, 
4.577 and 3.499 respectively, whereas the y- 
intercept and the regression coefficient of 
Preparation were not significantly different 

For the data collected from the classroom from zero. In other words, when the other 
observation of the teaching performance of 84 three areas were taken into account, Content, 
Dip Ed student teachers (phase 2), multiple Presentation or Pupil Needs still contributed 
regression analysis was performed to predict significantly to the regression. 
the Holistic Grade from the various assessment The results of further Stepwise Regression 
areas of the Rating Scale. are given in Table 6. The similar statistical 

TABLE 2 - MEANS, STANDARD DEVIATIONS AND PEARSON CORRELATIONS OF 
THE ITEMS, AREAS AND FINAL RATING DERIVED FROM THE RATING SCALE 

AND HOLISTIC GRADE FOR PHASE 1 (N = 18). 

All correlations significant at a = 0.05 level. 

Item 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

Content 
Preparation 
Presentation 
Pupil Needs 

Final Rating 
Holistic Grade 
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Mean 

8.39 
7.94 
7.78 
7.50 
7.39 
7.72 
7.17 
6.83 
8.28 
6.50 
7.11 
6.11 
6.78 
6.00 

8.04 
7.44 
7.50 
6.50 

7.28 
7.39 

Standard 
Deviation 

2.17 
2.51 
2.51 
1.86 
2.36 
2.45 
2.71 
2.46 
1.81 
2.28 
1.91 
2.25 
2.10 
2.28 

2.35 
2.03 
2.22 
2.07 

2.14 
2.52 

Holistic 
Grade 

0.88 
0.93 
0.89 
0.86 
0.82 
0.94 
0.92 
0.92 
0.83 
0.90 
0.79 
0.76 
0.81 
0.82 

0.92 
0.87 
0.96 
0.85 

0.94 

Content 

0.98 
0.98 
0.98 
0.86 
0.85 
0.90 
0.90 
0.80 
0.88 
0.82 
0.68 
0.70 
0.78 
0.80 

Preparation 

0.87 
0.88 
0.85 
0.95 
0.97 
0.97 
0.96 
0.80 
0.78 
0.86 
0.75 
0.81 
0.87 
0.87 

0.88 

Pearson Correlation 

Presentation 

0.89 
0.92 
0.90 
0.90 
0.89 
0.89 
0.97 
0.92 
0.88 
0.95 
0.81 
0.83 
0.89 
0.88 

0.92 
0.93 

Pupil 
Needs 

0.80 
0.76 
0.76 
0.78 
0.82 
0.91 
0.88 
0.84 
0.79 
0.96 
0.93 
0.97 
0.93 
0.98 

0.79 
0.87 
0.92 

Final 
Rating 

0.90 
0.93 
0.90 
0.90 
0.92 
0.97 
0.96 
0.88 
0.86 
0.94 
0.83 
0.86 
0.91 
0.92 

0.93 
0.95 
0.98 
0.93 



TABLE 3 - MEANS, STANDARD DEVIATIONS AND PEARSON CORRELATIONS OF 
THE ITEMS, AREAS AND FINAL RATING DERIVED FROM THE RATING SCALE 

AND HOLISTIC GRADE FOR PHASE 2 (N = 84). 

All correlations significant at CY = 0.05 level. 

TABLE 4 - ANALYSIS OF VARIANCE FOR MULTIPLE 
REGRESSION. DATA DERIVED FROM RATING SCALE 

WITH CONTENT, PREPARATION, LESSON 
PRESENTATION AND PUPIL NEEDS AS PREDICTORS. 

l tern 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

Content 
Preparation 
Presentation 
Pupil Needs 

Final Rating 
Holistic Grade 

Content 

0.97 
0.98 
0.98 
0.56 
0.52 
0.48 
0.50 
0.54 
0.25 
0.49 
0.42 
0.36 
0.36 
0.36 

TABLE 5 - REGRESSION COEFFICIENTS, STANDARD 
ERRORS OF REGRESSION COEFFICIENTS, t RATIOS 

AND PROBABILITY LEVELS FOR RATING SCALE DATA 

Mean 

8.61 
8.02 
8.02 
6.99 
7.02 
6.73 
&.g9 
6.45 
7.01 
6.81 
7.32 
6.92 
7.42 
6.89 

8.22 
7.01 
6.80 
7.07 

7.32 
7.61 

Standard 
Deviation 

1.93 
2.15 
2.18 
1.59 
1.69 
1.87 
1.78 
1.95 
1.80 
1.85 
1.84 
1.43 
1.72 
1.71 

2.03 
1.55 
1.68 
1.53 

1.53 
1.59 

Preparation 

0.51 
0.61 
0.54 
0.94 
0.95 
0.86 
0.87 
0.79 
0.66 
0.85 
0.75 
0.74 
0.79 
0.78 

0.57 

Source 

Regression 
Error 

Total 
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DF 

4 
79 

83 

Variable 

Intercept 
Content 
Preparation 
Presentation 
Pupil Needs 

Pearson Correlation 

Presentation 

0.46 
0.52 
0.45 
0.83 
0.82 
0.96 
0.94 
0.92 
0.82 
0.87 
0.70 
0.77 
0.78 
0.83 

0.49 
0.88 

SS 

183.44 
26.59 

210.03 

P 

0.0001 

Parameter (B) 

0.5374 
0.1351 
0.0846 
0.4173 
0.3579 

Pupil 
Needs 

0.41 
0.51 
0.39 
0.84 
0.82 
0.87 
0.91 
0.80 
0.63 
0.91 
0.86 
0.83 
0.91 
0.93 

0.45 
0.88 
0.89 

R2 

0.8734 

MS 

45.86 
0.34 

F 

136.23 

STD Error 

0.3362 
0.0385 
0.1031 
0.0912 
0.1023 

Final 
Rating 

0.65 
0.72 
0.66 
0.89 
0.86 
0.89 
0.91 
0.86 
0.69 
0.88 
0.77 
0.76 
0.81 
0.83 

0.70 
0.93 
0.92 
0.91 

Holistic 
Grade 

0.54 
0.62 
0.55 
0.81 
0.83 
0.87 
0.88 
0.84 
0.68 
0.82 
0.77 
0.75 
0.80 
0.80 

0.59 
0.87 
0.90 
0.88 

0.93 

t 

1.599 
3.513 
0.821 
4.577 
3.499 

P 

0.1139 
0.0007 
0.4141 
0.0001 
0.0008 



TABLE 6 - ANALYSIS OF VARIANCE FOR MULTIPLE 
REGRESSION. FINAL STEP OF STEPWISE REGRESSION 
WITH CONTENT, LESSON PRESENTATION AND PUPIL 

NEEDS AS SIGNIFICANT PREDICTORS. 

procedure identified the same three areas of 
Content, Presentation and Pupil Needs, 
which explained significantly 87.23 % (F = 
182.16) of the variation in the Holistic Grade, 
in comparison to the 87.34% of that of the 
joint contribution of all the four areas. the 
final regression equation was: 

Holistic Grade = 0.5536 + 0.1464 (Content) 
+ 0.4469 (Presentation) + 0.3979 

(Pupil Needs). 

From Table 3, we notice that the Final Rat- 
ing explained 86.5 % (r = 0.93) of the variation 
bf the Holistic Grade. It therefore appears that 
the predictive power of the Final Rating is as 
good as the joint contribution of the three 
areas of Content, Lesson Presentation and 
Pupil Learning Needs. This does not imply 
that Preparation of lesson is unimportant. It is 
because Preparation is highly correlated with 
Lesson Presentation (0.88) and Pupil Learn- 
ing Needs (0.88). 

Source 

Regression 
Error 

Total 

Summary of Results 

1 The content of the Rating Scale was deve- 
loped from clearly defined objective criteria 
which are specially relevant to mathematics 
teaching in school and substantiated by 
research findings. 

DF 

3 
80 

83 

2 In the phase 1 of the study, nine lecturers 
were asked to assess the recorded perfor- 
mance of two Dip Ed student teachers in 
two different ways. For the Rating Scale, 
the 14 items and the four sub-areas corre- 
lated significantly with the Final Rating 
and the Holistic Grade. The Holistic Grade 
also correlated significantly with the Final 
Rating (r = 0.94). It appears that the Rat- 

ing Scale is valid and reliable in assessing 
the performance of the two student teachers. 

SS 

183.22 
26.82 

210.04 

3 In the Phase 2 of the study, similar results 
as above were obtained for the analyses of 
data collected during the teaching practice 
period with 84 Dip Ed students. The Final 
Rating explained 86.5% of the variance of 
the Holistic Grade. 

2 When regression analyses were performed 
to predict the Holistic Grade from the four 
areas of the Rating Scale, Content, Pre- 
paration, Lesson Presentation and Pupil 
Learning Needs jointly accounted for 
87.34% of the variation in the Holistic 
Grade. Stepwise regression indicated that 
the three areas of Content, Presentation 
and Pupil Needs explained significantly 
87.23% of the variance of the Holistic 
Grade. 
The results clearly indicated that the single 

Final Rating could account for the same 
amount of variation within the Holistic Grade 
as the joint contribution of the three areas of 
assessment. 

MS 

61.07 
0.34 

Conclusion and Recommendations 

The present study investigated the validity 
and reliability of the Observer Rating Scale of 
Teaching Competence in Mathematics developed 
by the Department of Mathematics and 
Computer Studies. For a sample of Diploma 
in Education student teachers who specialize 
in the teaching of secondary school mathe- 
matics, it appears that the Rating Scale is 
quite appropriate because it reflects the ideal 
qualities of effective mathematics teachers. 
This study also demonstrated that, with a 
proper conceptual framework, a more valid, 

F 

182.16 
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P 

0.0001 

R2 

0.8723 



reliable and parsimonious rating scale can be 
developed to assess the teaching competence 
of mathematics teachers. 

However, this is only an exploratory study 
with a selected sample of Dip Ed student 
teachers. In Phase 1, due to practical con- 
straints, only two tapings of student perfor- 
mance were employed and the statistical 
anaylses assumed that the 18 sets of data were 
independent observations. Hence issues re- 
lated to inter-raters consistency and reliability 
cannot be investigated. In Phase 2, individual 
lecturers observed no more than 10 students 
and'the analyses again assumed that the 84 
sets of data were independent observations. 
Therefore errors resulting from rater (lecturer) 
characteristics (Helmstadter, 1970: 376-8) 
cannot be meaningfully explored. Though the 
regression analysis had demonstrated the 
predictive validity of the Rating Scale, it is 
recommended that cross-validation be con- 
ducted on other larger samples of student 
teachers with more lecturers (supervisors). 
Some researchers may even go further to 
conduct a "double cross-validation" which is 
"strongly recommended as the most rigorous 
approach to the validation of results from re- 
gression analysis in a predictive framework" 
(Kerlinger & Pedhazur, 1973: 284). 
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Problem Solving in Mathematics: Influence of 
Presentation 

Eric Plant 

Introduction 

Lesh (1979) suggested that the interplay between 
the manipulative, pictorial and symbolic modes 
of representation in mathematics' problems 
enhances meaningful learning. However, Behr 
(1976) and Khoury and Behr (1982) contend 
that it is in fact extremely difficult for many 
students to achieve this interplay. Students 
seem to proceed through a problem solution 
in mathematics in one mode or another and 
then if requested, solve problems in another 
mode (Behr, 1976). 

The way in which a problem is presented 
varies in respect of the language which is used 
and the illustrations, such as pictures, dia- 
grams and graphs which are incorporated in 
the questions. The problems invariably are 
specific to a topic and the solutions which pupils 
attempt are very specific to the task set by the 
problem. It is the contention of the researcher, 
therefore, that the way in which the problem 

is presented to the pupil is likely to be influen- 
tial in the pupil's attempt to solve the problem 
correctly. 

The following model of Klahr and Wallace 
(1970) was used as a framework for this study. 

In this model, Klahr and Wallace draw 
attention to the fact that the pupil has to process 
problem information in mathematics which is 
usually presented through the written word 
with illustrations'. The pupil then assembles the 
data from the problem and calls upon processes 
which will enable him to solve the problem 
effectively. To examine the importance of the 
way in which pupils understand and use the 
input data, twelve task specific problems were 
constructed. 

The aim was to try to determine the effect 
which different styles of encoding a question 
may have on pupil's performance. Twelve 
mathematics questions were devised for the 

KLAHR AND WALLACE MODEL (1970) 

I Task 1 Verbal 
Instructions Assembly Specific 

Process Routine I Task 
Swrif ir  

Yhysical 
Stimuli Encoder 

l 
I Fundamental I I Processes l 

Answer 
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Secondary 2 level. Four different ways were con- MODE 3 
sidered in which to present each of the questions. This mode is essentially a diagrammatic- 
These different presentations are referred to pictorial one. 
as 4 MODES OF PRESENTATION. 

MODE 4 
Modes of Presentation Mode 4 .is a presentation with diagram and a 

MODE 1 l simple" explanation in English. 

This mode is typical of the traditional English 
The followings are out of 12 items which '0' level Examination form of presentation 

were constructed and each one is expressed 
when the problem is given in words only; some 

in 4 different modes, M1, M2, M3, M4. (The 
of the phrasing is also the style used in Singa- 

remaining items are available from the author) 
pore school text books. 

MODE 2 
The questions in mode 2 are again presented 
in English but with the expressions made as 
concise and as "simple" as possible, in order 
to convey the same problem as in MODE 1. 

A number is chosen with some value y. The number is then doubled. 4 is then subtracted. The result of this is 
divided by 3 and the final value is 12. What was the original value of y? 

MODE 2 
I 1 Think of a number, double i t  Subtract 4 divide by 3 ,  the answer is 12. What is the number? 1 

Put in a value A 

.. 

MODE 4 

Put in a value. 

X 2 - 4 t 3 result is 
p - - - - - -  q ---+---n ---+---m -------,OUT 

This diagram shows a sequence of operations. Put in a number with value ? double the number. Subtract 4. vide 
Divide by 3 and the result is 12. What is the value of ? 
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ITEM 6: PRESENTATION OF ITEM 6 IN ITS 4 MODES 
m 

MODE l 
l 

How many bricks of size 4cm in length 2cm in width and lcm high may be fitted into a box which measures in its 
inside &m in length, 4cm in width and 2cm in height? 

l l I have a box. The inside measures 8cm long, 4cm wide and 2cm high. How many plastic bricks 4cm long, 2cm 
wide and lcm high can I fit in the box? 

MODE 3 

How many bricks B will fit in box A? BOX A 

BRICK B 

63 T 
l cm 

_C 
(e 4cm -4 

MODE 4 

How many bricks will it take to fill the box? 
This is a diagram of a box 

It is filled with + 
some bricks, this 

\ 1'3 T I 
T 2cm / / 

lcm / 
L 
6 4cm J L/ 

8cm 
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ITEM 8: PRESENTATION OF ITEM 8 IN ITS 4 MODES I 

MODE l i 
What is the surface area which is left after a triangle with a base of 4cm and a height of 3cm is cut out from a l 
rectangular piece of card which measures lOcm in length and 6cm in its width? l 

I have a piece of cardboard which is a rectangle in shape. It measures lOcm long and 6cm wide. I cut out a triangle 
from it. The triangle has a base 4cm long a height 3cm. What is the surface area of the cardboard which I have left? 

MODE 3 

lOcm 

Shaded area = cmZ 
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MODE 4 

f 
6cm 

1 I cut this size A from the rectangle. 
locm - 

What area is left? 



ITEM 10: PRESENTATION OF ITEM 10 IN ITS 4 MODES 

1 MODE 2 1 

I 

XY and AB are two parallel lines. All triangles with AB as a base and any point C on the line XY as its top are 
equal in area. If AB is 4cm and the distance between AB and XY is 2cm. What are the areas of two triangles ABC 
and ABD, if points C and D are two different points on XY? 

I 

According to a theorem, all triangles are equal in size if they have the same base and the third point in anywhere 
on a line parallel to the base. What are the areas of two triangles ABC and ABD, if they have AB as their common 
base and the two points C and.D are on a line XY which is parallel to AB? 

MODE 3 

C D 
\\ 

The area of ABC is cm2. 
The area of ABD is cm2. 

MODE 4 

The diagram shows two lines which are parallel 
to each other and 2cm apart. Between these 
lines are 2 triangles with common base. The area of ABC = cm2. 

The area of ABD = cm2. 
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TABLE 1 - SCORING FOR EACH ITEM l 
/ ITEM NO. I TOTAL POSSIBLE 1 SCORE 

i 

Scoring Protocol Procedures I 

Q. I 

Q. 2 

Q. 3 

Q. 4 

Q. 5 

Q. 6 

Q. 7 

Q. g 

Q. 9 

Q. l0  

Q. 11 

Q. 12 

Each item was appraised to see how many 
steps, concepts or skills could be identified on 
a pragmatic basis. Each of these was assigned 
a score of 1, so that the total number of marks 
which a test item may score depends on this 
appraisal (see table 1). Each item was marked 
by a different marker who went through each 
paper in the four different modes for that 
item. This procedure reduced variability and 
increased consistency in marking. 

The Experimental Procedure 

The different item score does not affect the analysis since each item is compared only across its 4 modes. 

Description of the Sample of Students 

4 

4 

5 

3 

6 

6 

8 
6 

6 

4 

8 

8 

Problem Solving Requirements 

347 Secondary 2 pupils were tested in an exa- 
mination type situation. These pupils were 
from 11 classes in the school. Pupils in 4 of the 
classes studied Chinese Language 1 (CL1) 
and pupils in 7 classes studied English Lan- 
guage 1 (EL1) but all received mathematics 
lessons in English, and d were Express Stream 
pupils. 

177 were boys with ages ranging from 12 
years 5 months to 16 years l l months, while 
170 were girls with ages ranging from 13 years 
0 months to 15 years 10 months. 

12 questions were devised and these were 
written and illustrated pictorially and diagram- 
matically. They were then expressed in four 
modes for presentation as already described. 
Test papers were then compiled by selecting three 
different questions in each mode and grouping 
together into four separate test papers. 

No. of Concepts 

2 

2 Area Perimeter 

2 Fraction Volume 

1 Area 

3 Height Area 
Volume 

2 Parallel Lines 
Area 

2 Area 

Area 

Sequence of Steps 

2 

1 

1. 

1 

2 

3 

4 

3 

3 

2 

3 

4 

Findings 

No. of Skills 

2 Arithmetic Operations 

3 Arithmetic Operations 

2 Arithmetic Operations 

2 Arithmetic Operations 

Reversibility 

3 Arithmetic Operations 

2 Arithmetic Operations 

2 Arithmetic Operations 

3 Arithmetic Operations 

3 Arithmetic Operations 

The results of the tests based on the 4 different 
modes of presentation are given in the following 
tables. The scores for the twelve items are 
presented for each of the modes, MODE 1, 
MODE 2, MODE 3 and MODE 4. Table 2 
gives the number of pupils(N), mean(M) and 
standard deviation (S.D.) in each cell of the 
matrix for the combined results of all pup*. 

Table 3 shows a subsequent re-arrangement 
of the results according to the highest mean 
scores. These are in descending order from 
left to right and are represented by the mode 
for which the appropriate mean score was 
achieved. 

The trend very much suggests that the 
pictorial plus word (Mode 4) facilitated the 
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TABLE 2 - PUPILS' SCORES ON 12 ITEMS 
COMBINED SCORES FOR ALL CLASSES 

pupils' encoding and the pupils were able to 
achieve more successful results. In particular, 
items 1 and 2 concerned with algebraic prob- 
lems showed very significant differences in 
success solutions in favour of modes 3 and 
4 presentations. This was also very evident 
in the data for item 10 which concerned the 
geometric theorem that triangles on the same 
base and between the same parallels are equal 
in area. The diagram presentation in modes 3 
and 4 significantly influenced the successful 
solution of this problem. 

The mental representations of a problem 
therefore, play a significant part in the number 
of successful solutions which pupils achieved 
in the problem-solving strategies. In this study 
there is evidence to suggest that the presentation 
of a mathematical problem has a significant 
effect on its successful solution. 

Discussion of Findings 

Resnick and Ford (1981) make the point that 
the mental representation of a problem plays 
an important role in directing the likely course 
of solution attempts. Both the task environ- 
ment and individual differences in knowledge 

structure influence the problem representation 
that is achieved. The evidence examined in this 
study has directed attention to the presentation 
aspect of the task environment. Experiments 
on discovery learning and functional fixedness 
show that verbal instructions and physical - .  
aspects of the task environment are especially 
influential in cuing specific initial responses 
(Resnick and Ford, 1981, p. 236). 

Resnick and Ford (1981, p. 234) go on to 
ask "What are the possibilities for improving 
the likelihood of problem solving?" Using the 
three basic ingredients of problem solving 
namely prior knowledge, task environment 
and strategy, it may be possible to suggest 
instructional interventions that could lead to an 
improvement in each of these three compo- 
nents. Firstly, instruction could ensure the 
presence of "well-structured knowledge" to 
link together related concepts and procedures. 
Secondly, in a problem, one can state the 
mathematical details more clearly with a 

- 

minimum of extraneous information, and 
which can be accompanied by diagrams and 
pictures. Pupils may then scan these features 
and allow their minds to make logical connec- 
tions, write down thoughts, draw their own 
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TABLE 3 - PUPILS' SCORES ON 12 ITEMS 
RANK ORDER OF COMBINED RESULTS 

Highest Mean Lowest Mean 
Scores Scores 

diagrams and create a richer encoding of detail 
with which to build a suitable problem repre- 
sentation. Thirdly, specific problem-solving 
strategies may be designed to give the pupils 
strong support for goal analysis, that is, teach- 
ing children to think ahead, visualise detail 
and deploy suitable procedures for an appro- 
priate problem solving strategy. Wickelgren 
(1974) has developed problem solving routines 
such as working back from the solution and 
some of these are being examined for classroom 
application. 

The evidence in this study points to the 
significance which pictures and diagrams have 
on the encoding used by pupils in solving 
mathematical problems. Further research 
on the relationship between skills and under- 
standing, mental encoding and mathematical 
concepts will carry with it the need to examine 
modes of presentation and the strategies which 
pupils employ in their learning and perfor- 
mance. This implies a need to look at more 
evidence about the role of physical and pic- 
torial "metaphors" used in understanding 
mathematical concepts. 

The representation of mathematical concepts 
has been examined by gestalt psychologists. 

Their emphasis was on a sensible structuring 
of mathematical ideas. Cognitive psychologists 
including Bruner stress the importance of 
simple but "mathematically correct represen- 
tations" as the basis for initial learning of 
concepts. This led in the 1960's to the concrete 
representations of complex mathematical 
ideas so as to make sure that the concepts were 
more accessible to pupils. Structural apparatus 
such as the Dienes Multi-based Arithmetic 
Blocks, Dienes attribute material and Montes- 
sori materials were used. It has been assumed 
that working in this way may enable pupils to 
build up mental representations which will 
eventually lead pupils to successful mathema- 
tical problem solving. Many of these assertions, 
however, remain to be tested. The research 
evidence concerned with presentation which 
is reported.in this study isa step in this direction. 
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RESEARCH REPORT 

Test of Moral Values: Its Development and Try-out 

Soh, Kay-Cheng 

Introduction 

The need for a more vigorous and organized 
Moral Education programme in Singapore 
schools is emphatically made in the Report on the 
Ministry of Education, 1979 (Goh et al., 1980). It 
recommended that Moral Education be 
formally taught as a subject in the school 
curriculum throughout primary and secondary 
schools. The concern for Moral Education 
manifested itself in yet another attempt 
by a group of parliamentarians, resulting in 
the publication of the Report on Moral Education 
(Ong et al., 1979). This report serves as a 
common frame of reference for all Moral Edu- 
cation programmes currently implemented in 
Singapore schools. The state of Moral Educa- 
tion in Singapore schools was systematically 
documented and relevant issues were objec- 
tively studied in 198 1 by a committee appointed 
by the Ministry of Education (Eng et al., 1981). 
Subsequently, exising programmes were im- 
proved on and new programmes introduced. 
At present, there are no less than six moral 
education programmes, both secular and reli- 
gious, in Singapore schools. 

With the implementation of moral educa- 
tion programmes came the problem of eva- 
luation. Any evaluator involved in such an 
endeavour is immediately faced with two- 
problems, one conceptual and the other tech- 
nical: Which moral values are to be evaluated? 
And, how to evaluate them? 

The Test 

As pointed out earlier, the Report on Moral 
Education (Ong et al., 1979) provides a common 

frame of reference for all moral education 
programmes in Singapore schools. That being 
the case it is most appropriate to develop a test 
anchored in the moral values recommended 
therein. This will not only result in a test based 
on a set of agreed-upon values which will 
transcend programme specificity, yet also 
assure curricular relevance. With reference to 
the moral concepts recommended by the Ong 
Report, a 24-item test was developed. 

The recommended moral concepts are in 
measurement terms analogous to psycholo- 
gical constructs for which measuring devices 
are to be developed. A variety of tasks can be 
generated to gauge moral concepts and values. 
The better-known approaches, each with its 
advantages and difficulties, are discussed in 
Rest (1979a): (a) Abstract direct questioning, 
(b) Justifying solutions to moral dilemmas, 
(c) Comparing acts and actors in stories, (d) 
Use of state prototypic statements, and (e) 
Defining and judging the crucial issues in a 
moral dilemma. 

Of these, the first approach is self-explana- 
tory. The second is Kohlbergkian and the 
third Piagetian, both extensively used by 
researchers of the cognitive-development 
persuasion. The fourth and the fifth are in a 
very real sense off-shoots of the Kohlbergkian 
approach in that they use essentially Kohl- 
berg's moral dilemmas (the Heinz story and 
others) and attempt at constructing moral 
judgment tests that can be objectively scored. 
The fourth approach is best represented by 
the Ethical Reasoning Inventory (Page and 
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Bode, 1980), whereas the fifth is represented by 
the Defining Issues Test (Rest, 1979b). 

The fourth approach of using stage proto- 
typic statements is of special interest here. In 
this procedure, a typical item consists of two 
parts. The first (the item stem) presents a situa- 
tion involving a moral concept or issue. This is 
followed by several options or alternatives all 
of which are plausible responses to the moral 
situation. The options or alternatives are pre- 
sented as statements exemplifying the distinct 
reasoning of stages of moral development. 
Given several different modes of response the 
subject is asked to match one of the options to 
the stem as he best sees fit. The subject is 
then assigned a score representing his moral 
maturity (or stage) as exemplified by the proto- 
typic statement (option). 

This approach allows a much larger number 
of moral values to be gauged within a test, 
a gain, since wide coverage is essential in 
curriculum evaluation. The multiple-choice 
format is very familiar to the students (through 
achievement testing) and thus reduces test- 

As shown above, the item depicts a situa- I 
tion in which a moral concept (in this case, 
filial piety) is assumed to be involved. The l 
three options are plausible responses to the 
situation and pertain to three different frames 
of mind, that is, self, social (peer influence), 
and moral value. Care was taken to ensure a 
simple language level for the items to mini- 
mize a language confounding effect. More- 
over, the situations depicted in the items are 
within the experience of the pupils. 

The Subiects I " 

The try-out of the test involved 324 students 
from two secondary schools. These were se- 
lected as a contrasting pair in that School A 
has been classified by a particular moral educa- 
tion project team as a school having 'poor' 
environment for moral learning. The reverse 
was true for School B. Table I shows the distri- 
bution of students by schools, class level, and 
ability stream. A balance was kept between 
sexes. 

anxiety as an interfering factor. Thirdly, ease 
Analysis 

and objectivity of scoring are important in 
large-scale evaluation. 

Each of the 24 items of the Test of Moral 
Values is made up of two components, namely, 
an item stem and three options. The item 
below is a typical one: 

When Kuo Ming has to go home late, he 
makes sure he tells his parents. Why? 
a. He does not want to be scoled by them. 
b. His friends have told him to do so. 

Although there were three categories of res- 
ponses to each item, for comparison, these 
were grouped into two, that is, self plus social 
versus moral value responses. This was neces- 
sary because the majority of responses fell into I 
the moral value category. The chi-square test 1 
was run for each item. A significant chi- , 

square (p < .10) was taken as indicating dis- 
crimination between the two groups of students 
who a prtori should respond differently. 

c. He does not want his parents to worry 
about him. 

TABLE 1: THE SAMPLE l 
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Both 

8 1 
78 

159 

86 
79 

165 

324 

School 

School A 

School B 

Total 

Level 

Sec 1 
Sec 2 
Both 

Sec 1 
Sec 2 
Both 

Stream 

Normal 

42 
38 
80 

47 
40 
87 

167 

Express 

39 
40 
79 

39 
39 
78 

157 



TABLE 2: COMPARISONS BETWEEN NORMAL AND EXPRESS STUDENTS 
(SCHOOLS AND LEVELS COMBINED) 

Results 

1 Filial piety 
2 Spirit of inquiry 
3 Self-discipline 
4 Humility 
5 Perseverence 
6 Trust 
7 Loyalty (to School) 
8 Forgivingness 
9 Social Work 

10 Caring for aged 
11 Courtesy 
12 Respect for law 
13 Neighbourliness 
14 Respect for religion 
15 Respect for cultures 
16 Generosity 
17 Pride in country 
18 ioyalty (to Nation) 
19 Commitment 
20 National defence 
21 Justice 
22 Equality 
23 National survival 
24 National prosperity 

As shown in Tables 2 to 4, a large proportion of 
students chose the moral value option, leaving a 
much smaller proportion choosing the self and 
the social options. Table 2 also shows that, 
when schools and levels were combined, the 
academically less able Normal students had 
lower percentages choosing the moral valw op- 
tion than the Express students. The differences 
between Normal and Express students are 
statistically significant for twelve items. 

The data were analysed in another manner, 
this time, within school between Normal and 
Express students, with levels combined. Table 
3 shows for School A (the 'poor' school) 
obvious differences between the two types of 
students with Normal students having lower 
percentages of moral value option. There are 
seventeen significant differences between 
Normal and Express' students. 

A similar comparison was made for School 
B (the 'good' school). The results in Table 4 

Normal 
N = 167 

% 

91.6 
89.2 
84.4 
97.6 
93.4 
93.4 
86.2 
94.0 
93.4 
95.8 
94.6 
86.9 
89.2 
59.9 
92.8 
87.4 
83.8 
94.0 
75.4 
91.6 
56.3 
95.2 
94.6 
95.2 

show a similar tendency of normal students 
having lower percentages of moral va lu  option. 
There are, however, only five significant - dif- 
ferences between the two types of students in 
this school. 

Conclusion 

Express 
N = 157 

% 

98.7 
96.2 
82.8 
98.1 
94.9 
94.9 
90.4 
94.9 
98.1 
98.1 
96.8 
94.3 
91.1 
68.8 
97.5 
98.7 
92.4 
96.2 
87.3 
95.5 
70.7 
98.7 
98.7 
97.5 

The preponderence of moral valw options 
returned by the sample as a whole is gratifying. 
Although the element of acquiescence (Rest, 
1979a) which is probable in a test of this 
nature cannot be entirely ruled out, this pre- 
ponderence may also be interpreted as an 
indication of the students having been suffi- 

Chi-Square 

8.713. 
5.710. 

.l57 

.090 

.326 
,326 

1.391 
. l23 

4.280. 
1.407 

.95 1 
5.179. 

.315 
2.795. 
3.708. 

15.671. 
5.554. 

.809 
7.388. 
2.056 
7.234. 
3.346. 
4.179. 
1.141 

- 

ciently socialized by the society represented 
by parents and teachers. In fact, Page and 
Bode (1980) found their objective moral judg- 
ment test more stable than other formats, 
including the original Kohlberg test. 

To what extent such a tendency will predict 
the students' behaviour when they find them- 
selves in those situations depicted by the 
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TABLE 3: COMPARISONS BETWEEN NORMAL AND EXPRESS STUDENTS 
IN SCHOOL A (LEVELS COMBINED) 

1 Filial piety 
2 Spirit of inquiry 
3 Self-discipline 
4 Humility 
5 Perseverence 
6 Trust 
7 Loyalty (to School) 
8 Forgivingness 
9 Social Work 

10 Caring for aged 
11 Courtesy 
12 Respect for law 
13 Neighbourliness 
14 Respect for religion 
15 Respect for cultures 
16 Generosity 
17 Pride in country 
18 Loyalty (to Nation) 
19 Commitment 
20 National defence 
21 Justice 
22 Equality 
23 National survival 
24 National prosperity 

Normal 
N = 80 

% 

88.8 
85.0 
82.5 

100.0 
92.5 
88.8 
76.3 
92.5 
90.0 
92.5 
90.0 
83.8 
87.5 
58.8 
87.5 
86.3 
80.0 
88.8 
68.8 
88.8 
53.8 
93.8 
91.3 
92.5 

Express 
N = 79 

% 

98.7 
96.2 
75.9 

100.0 
94.9 
94.9 
93.7 
94.9 
98.7 

100.0 
97.5 
96.2 
88.6 
65.8 
97.5 
98.7 
92.4 
97.5 
88.6 
96.2 
73.4 

100.0 
100.0 
100.0 

Chi-Square 
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TABLE 4: COMPARISONS BETWEEN NORMAL AND EXPRESS STUDENTS 
IN SCHOOL B (LEVELS COMBINED) 

Chi-Square 

2.340' 
.742 
.483 
.057 
,031 
,940 

3.581' 
,025 
. l09 

1.264 
1.264 
,350 
,440 

2.170' 
,012 

6.893* 
1.091 
2.216' 

.553 

.031 
1.536 
,109 
,012 
,940 

1 Filial piety 
2 Spirit of inquiry 
3 Self-discipline 
4 Humility 
5 Perseverence 
6 Trust 
7 Loyalty (to School) 
8 Forgivingness 
9 Social Work 

10 Caring for aged 
11 Courtesy , 12 Respect for law 
13 Neighbourliness 
14 Respect for religion 
15 Respect for cultures 
16 Generosity 
17 Pride in country 
18 Loyalty (to Nation) 
19 Commitment 
20 National defence 
21 Justice 
22 Equality 
23 National survival 
24 National prosperity 

Normal 
N = 87 

% 

94.3 
93.1 
86.2 
95.4 
94.3 
97.7 
95.4 
95.4 
96.6 
98.9 
98.9 
89.7 
90.8 
60.9 
97.7 
88.5 
87.4 
98.9 
81.6 
94.3 
58.6 
96.6 
97.7 
97.7 

Express 
N = 78 

% 

98.7 
96.2 
89.7 
96.2 
94.9 
94.9 
87.2 
94.9 
97.4 
96.2 
96.2 
92.3 
93.6 
71.8 
97.4 
98.7 
92.3 
94.9 
85.9 
94.9 
67.9 
97.4 
97.4 
94.9 



'stories7 cannot be ascertained here. Under- 
standably, the prediction of overt moral actions 
from verbal response to a test of moral values 
will be influenced by other personal and situa- 
tional factors. Nevertheless, the findings here 
show that the students are very much aware of 
the kind of moral values they are expected to 
hold and uphold. 

As for the efficiency of the Test of Moral 
Valms in discriminating between students who 

are expected to respond differently, the find- 
ings suggest that the test as a whole should be 
able to differentiate between students of diffe- 
rent moral values. It is also worthy of note that 
the differentiation is greater within one shcool 
than in the other; this suggests the importance 
of the school ethos where student moral values 
are concerned. 
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DISSERTATION ABSTRACTS 

The Instructional Leadership of Secondary School 
Principals and Staff Performance in the School 
Programme * 

M. Manickavasagar 

The study focusses on the nature of instruc- 
tional leadership of secondary school prin- 
cipals. It is a correlational study of the 
principals' instructional leadership and staff 
performance in the school programme as per- 
ceived by senior subject teachers and teachers. 

The study comprises two parts: the first is an 
examination of the significant differences in the 
perceptions of senior subject teachers and 
teachers of six dimensions of priAcipals' 
instructional leadership. The second part 
focusses on the relationship between the nature 
of principals' instructional leadership and staff 
performance in the school programme. 

Two questionnaires were constructed. The 
first instrument, "Principal's Instructional 
Leadership Questionnaire" (P ILQ comprises 
40 items on six leadership dimensions. The 
second instrument, "Staff Performance in the 
School Programme Questionnaire" (SPSPQ 
comprises 24 items on four areas of teacher per- 
formance. Both instruments were validated in 
the pilot study. 

From a population of 38 secondary schools, 
19 schools were selected by random sampling. 
The respondents were 162 senior subject 
teachers and 408 teachers who are qualified 
staff members with a minimum of two years 
experience in the schools. Only schools with a 
four or five year secondary education pro- 
gramme and with principals who have been 
there for a minimum period of four years were 
considered. Full schools and schools with pre- 
university centres were therefore left out in the 
study. 

Data gathered from the questionnaires were 
analysed using the Statistical Analysis System 
(SAS) computer progamme. The "General 
Linear Models" (GLM) Procedure (ANOVA) 
for unbalanced groups was used to analyse the 
significance of respondents' perceptions to the 
six dimensions of principals' instructional 
leadership; while the product moment correla- 
tion coefficient established the relationship 
between the variables and the significance 
levels. The stepwise regression analysis was 
used to study the relationship between the 
principals' leadership dimensions and staff 
performance. 

The major findings on the nature of prin- 
cipals' instructional leadership suggest that the 
respondents, irrespective of school status, per- 
ceived significant differences in two dimen- 
sions, viz "administrative support" (AD) and 
staff development (SD). However, when res- 
pondents were grouped as staff of mission 
secondary and government secondary schools, 
they perceived significant differences in all the 
six dimensions in the PILQ. Hence, the status 
of the school seems to be a factor of importance 
in the perceptions of respondents in their 
appreciation of the principal's instructional 
leadership. 

The product moment correlation coefficients 
for the two variables ranged from 0.63 to 0.67 
at the 0.001 significance level. Further, the 
stepwise regression analysis of principal 
instructional leadership on staff performance 
indicates that all respondents (N = 570) viewed 
five out of the six PILQ dimensions as signi- 

* M.Ed. thesis, National University of Singapore, 1986. 
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ficant predictors of staff performance. 
However, the "Orderly Environment" (OE) 
dimension failed to enter the regression equa- 
tion. Generally, both organisation-centred and 
professional-centred dimensions of instruc- 
tional leadership are perceived to be significant 

1 predictors of staff performance. This finding 
I corresponds with the main findings of studies 

on "effective schools". 

1 The senior subject teachers (N = 162), in 1 their capacity as subject heads, viewed admini- 
strative support (AD) and curriculum planning 
(CP) as significant predictors of staff per- 
formance. The teacher respondents (N = e08) 
perceived four out of the six principals' instruc- 
tional leadership dimensions as significant 
predictors of staff performance. They did not 
perceive Administrative Support (AD) and 
Curricul~n Supervision (CS) as significant pre- 
dictor variables of staff performance. 

For all the three groups of respondents, 
Curriculum Planning (CP) was the first pre- 

dictor variable to enter the regression model, 
Curriculum Supervision (CS) failed to do so. 

When the items in each of the six PILQ 
dimensions were regressed on staff per- 
formance as a single construct (SPSPQ), those 
items which focussed on the pragmatic aspects 
of the principal's instructional leadership 
emerged as significant predictors of staff perfor- 
mance. The PILQ items which stressed the 
rationale behind principal instructional leader- 
ship and long term educational planning etc. 
were not yiewed as significant predictors of staff 
performance. 

Finally, the study could be further extended. 
An attempt could be made to study the different 
leadership styles from the performance of the 
specific leadership tasks. Further, the relation- 
ship between leadership styles m d  staff per- 
formance could also be examined. Finally, the 
research topic could also be studied profitably 
using an ethnographic research design. 
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Classroom Learning Environment, Academic 
Self-Concept and Achievement Among a Sample of 
Primary Six Pupils* 

D. Tajuddin 

SUMMARY 

A strong tradition of research in developed 
countries has established consistent relation- 
ships between pupil outcomes and their per- 
ception of the classroom learning environment. 
The present study seeks to test the theory 
advanced by Moos (1979) and others who con- 
tend that the nature of the human environment 
exerts a strong influence on a person's func- 
tioning, in this particular instance, a pupil's 
cognitive achievement within the environment. 
This study measured pupils' perceptions of 
their classroom learning environment (psy- 
chosocial environment) by way of a high- 
inference instrument, the Classroom Environ- 
ment Scale (CES), and examined its contri- 
bution to academic achievement. It also 
examined the possibility that the contribution 
of self-concept of academic ability to academic 
achievement may be mediated by the classroom 
climate. In addition, the pupils' socio- 
economic status, representing type of pupil 
input, was also measured and its contribution 
to academic achievement examined. 

The sample studied was drawn from 
randomly sampled primary six classes of five 
academically high-achieving and three aca- 
demically low-achieving schools. A total of 648 

pupils from 16 classes completed the CES 
Questionnaire and the Brookover Self-concept 
of Academic Ability Questionnaire (SCAA). 
The outcome measure of academic achieve- 
ment was collected from the 1984 Primary 
School Leaving Examination, a national 
examination conducted at the end of primary 
education. 

The results of the study revealed significant 
and consistent relationships between three of 
the classroom environment variables - teacher 
support, order and organization, and innova- 
tion - and the dependent variable, achieve- 
ment. The relationship between academic 
self-concept and academic achievement was 
significantly related but the relationship ~ 
between pupils' socio-economic status and aca- 
demic achievement was inconclusive. The pre- 
dictive validity of the classroom environment 
(climate) variables was strongly supported as 
the classroom environment variables contri- 
buted a substantial amount to the variance in 1 

~ 
academic achievement, more than either self- ; 
concept of academic ability or pupils' socio- 1 
economic status. This study attests to the I 

cross-cultural validity of the CES and its 1 

ability to differentiate the psychosocial char- l 

acteristics of various classrooms. 

M.Ed. thesis, National University of Singapore, 1986. 
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