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FOREWORD

This first issue of REACT 2000 includes seven articles spanning different disciplines

and curriculum matters.

The two articles discuss extensive school-based research in local schools. The initial

article by Moo Swee Ngoh and investigates the needs of beginning teachers

in secondary and primary schools in Singapore and the kinds of assistance they prefer

experienced mentors. The second Lachlan and Teo, examines

the relatively new concept of Adversity Quotient and its increasing importance for

Singaporean school children. 

An article o fa scientific nature follows, which highlights the difficulty that students have

in understanding the concept of ionic bonding . Daniel Tan, Goh Ngoh and Chia

Lian Sai explore students' alternative conceptions of ionic bonding and the of



diagnosing such conceptions. They conclude with practical suggestions for teachers to

use in order to help them clarify this concept for students.

In the fourth article, Lawrence Zhang examines how research on as a 

theoretical construct has developed and its implications for today's second language reading 

classrooms.

The next two articles ficus on the teaching of music. Sylvia and Annie Lai present 

an overview of studies which have researched the thinking processes and decision making 

behaviours influencing music making and learning in schools. The sixth article 

by Eugene Dairianathan and Lachlan briefly examines the concept of experiential

learning in music. They report on some preliminary findings of a local study recently 

undertaken on students' perceptions of experiential learning in a module Historical

of offered to third year undergraduates at

the National Institute of Education, Singapore. 

Michael Chia's interesting article on Exercise Induced Asthma concludes the June

issue of REACT. He reviews the Iiterature on EIA, describes the factors of exercise and 

the environment that trigger asthma, and highlights the strategies

that teachers can employ in the amelioration and prevention of this condition 

GAN

Executive Editor
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SUPPORT FOR BEGINNING TEACHERS IN
SINGAPORE SCHOOLS 

Review by Moo Swee Ngoh and Tan

INTRODUCTION

Beginning teaching is a critical period in
the developmentof a teacher.As increasing
numbers of new teachers enter schools the 
challenge of providing them with effective 
support and enabling them to develop
staying power has become a critical issue. 

the United States, the provision of a
teacher mentor for every new teacher has
been made mandatory. In Singapore,
schools are required to conduct teacher 
induction programmes for new teachers,
and young teachers are given closer
guidance and supervision by senior and
more experienced staff who may or may not
be official teacher mentors. To complement
these efforts the Ministry of Education in
Singapore has set Network

which facilitates networking among
teachers and the sharing of teaching
experiencesand ideas, and provides teacher 
support groups, teacher counselling 
services etc.

Education leaders will be more effective in
helping these novices understand the 
typical realities of new teachers and the
kinds of assistance required. The support
to be rendered will have to address the
difficulties encountered by beginning
teachers. and their needs and concerns.

This paper presents the findings of a local
research among Singapore beginning 
teachers. Two simple surveys were

Advising beginning reacher
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administered to these teachers to find out
what their needs are, and what kind of
assistance they would like to have from their
educational leaders. This paper also 
highlights the implications these findings 
have for schools in their efforts to retain 
promising young teachers.

REVIEW OF LITERATURE

Many studies have found beginning 
teaching to be a period of great anxiety and
even of trauma for many novice teachers
(Ryan et al, 1980; Hidalgo, 1987; 
Austin Murphy, 1987). The first year of
teaching is often described as an ordeal for 
beginning teachers who feel inadequate,
unprepared, and unready. Many seem to 
experience "reality which arises

their suddenly being placed in charge
of a full class, made responsible for their 
learning an4 at the same time, expected to 
perform many other roles and tasks of a
teacher both in school and the school's
community (Turney et 1985). All this
may result in the inability of beginning
teachers to apply what they have mastered
during teacher training to the classroom.
Unless adequate and timely support is given 
to these novice teachers, many may not
"survive the shock of transition"(Corcoran,
1981) and leave teaching. Recent studies
in the United States show that a staggering 
30% ofteachers leave in the first five years.
And often it is the most talented new
teachers who are most likely to do so
(Gonzales and Sosa, 1993).

In Singapore, the attrition rate among
beginning teachers is also a cause for
concern among educators. Our young
teachers may not be getting adequate 
support to enable them to survive the initial 
years in the education service. Even for
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those who remain in  the  classroom,
difficulties in the formative professional
years can have a continuing negative effect. 
Teacher turnover may also threaten 
education reforms which require years of
sustained school effort to succeed 
1998).

Increasingly it is being recognised that 
providing support and assistance to
beginning teachers is of critical importance.
Huling-Austin (1987) contends that a
profession has a responsibility for the well-
being of its members as well as its clients,
and that it is professionally irresponsible not 
to provide beginning teachers with
assistance and support when it is needed.

It is now almost standard practice for
schools to provide systematic help and
support for their novice teachers. Such 
assistance takes the form of a variety of
activities, strategies and programs
collectively referred to as "teacher
induction". Many studies on teacher
induction programs highlight the 
importance of assigning mentors to guide 
the beginning teachers; the mentor is the
key person in the success of teacher
induction programs. According to Hoffman
et (1986) are valued by
beginning teachers primarily as sources of 
practical information and secondarily as
sources of psychological support.

LOCAL RESEARCH STUDY

Survey I
The
A total of 160 beginning teachers (102 
primary and secondary) each with less 
than three years of teaching were surveyed. 
71 primary schools and 42 secondary
schools were represented in the sample.



Needs Experienced by Beginning Teachers

To obtain a picture of kinds of needs experienced the beginning teachers were asked 
to indicate on a given list 20 items the level of need for assistance in those areas. The 
level of need was rated on a scale from"Little or no need" ( I ) to"Very high need"
(5 ) .The instrument used was adapted from one designed by Gordon 991).

Table I shows the ranking of the 20 needs items by their mean score 

Table 1

Teachers - Results

5 high need
4 High for
3 Moderate need;
2 need for

Little or no need

Rank order Area of Need for Assistance

Obtaining instructional resources and materials
Grouping for instruction
Maintaining student discipline
Understanding the school systems' teacher evaluation process 
Motivating students 
Diagnosing student needs 
Using a variety of teaching methods 
Completing administrative paperwork 
Dealing with individual differences among students 
Organising and my classroom
Evaluating student progress 
Communicating with parents
Finding out what is expected of me as a teacher 
Dealing with stress
Facilitating group discussions 
Planning for
Managing my time and work 
Understanding the curriculum 
Communicating with the principal

with other teachers 

--
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Discussion

The findings show that the group of 160
primary and secondary beginning teachers 
surveyed do not to have experienced
high levels of need in any of the major areas 
listed. It does appear that they been
fairly well supported and guided by their
schools. This is probably a consequence of
efforts that been made, particularly in
the last five years, by MOE and the schools
in helping beginning teachers and
promoting their growth. The results of this 

that the needs (and hence
concerns) of our beginning teachers appear 
to support findings in the research literature. 

One of the influential studies in the
area of concerns of student and novice 
teachers remains that of Fuller and Bown
(1975). They maintain that research has
identified three discrete phases of young
teachers' development: 1) survival or self-
concerns, ?) management or task concerns,
and 3) impact (student, colleague, and
curriculum) concerns.

It is interesting to note that the 
concerns of these novices indicate that they
are at the task concerns phase in their
professional development, a time when they 
are concerned mainly with their teaching 
responsibilities. It is also clear that these 
beginning teachers are progressing towards
the of professional
development as their next cluster of
concerns on the list are issues related to 
student learning and well-being.

The findings show that the help 
needed by teachers in their first two to three 
years of is certainly in the area of
teaching resources and materials. Their

more experienced colleagues would have 
fewer problems here, given that they have 

the years to build up and develop their
resource banks.

The beginning teachers in this study appear
to have been socialised into 
their workplace as they experience little
difficulty in communicating with their
principals and colleagues. Although it is
common knowledge that teachers in 
Singapore schools often feel stressed, these
novices to be coping with their lot as 
they experience. only some need for
assistance in this area.

The findings, in general, reveal that the
needs experienced by novices in our schools
are not very different from that seen in
beginning teacher literature. The picture
presented in the results show that while 
there is a need for assistance, the actual level 
of need experienced is only moderate. It
does suggest that the beginning teachers are
receiving at least some support in the areas
listed. They are not left entirely helpless. 
'The study has identified the specific needs
of beginning teachers who can do with more 
support from the help givers - schools and
the MOE, in the areas of teaching resources, 
grouping for effective instruction. and
classroom management. 

The results of this simple study are in
congruence with a separate study on
primary school beginning teachers
conducted recently by Tan as
part of her doctoral studies investigation. 
The focus survey was on the of

beginning teachers would to
have would enable them to be more
effective teachers.



Survey

Sample

The sample consisted of beginning primary school teachers (representing 90
schools) with up to three years of service. 

Kinds of assistance preferred by beginning teachers 

The beginning teachers were asked to indicate the kinds of professional assistance that
would be useful to them. The instrument used for the study was an adaptation of one
designed by Boccia It comprised a list of 20 topics, and an open-ended question
that allowed respondents to include information not reflected in the list. The level of
helpfulness of each kind of assistance was rated on a 4-point scale from "Least helpful"
( I ) to "Most helpful" (4).
Table 2 shows the ranking of the 20 kinds of assistance by their mean score. 

Table 2

Kinds Preferred by Beginning Schools)

90

Rank order Kind of Assistance Mean 4)

More resources for teaching
Mentor teacher in the same school building 
Release time for lesson preparation planning
Fewer duties in the initial period of teaching
Fewer classes
Opportunity to observe other classes 
Workshops in management and discipline
Workshops in content areas 
Graduate courses in teaching strategies 
Workshops on teaching special needs students 
Observation and feedback from peer and other
Handbook administrative procedures
No extracurricular assignments 
Training in how to relate to parents
Opportunities to share experiences with other
More opportunities to confer with specialists

school psychologists, speech therapists) 
Computer or mail link to university and other
Beginning Teachers Newsletter support
Observation feedback from supervisors, 
Telephone to university faculty for specific questions 
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Discussion

As the suggests, our teachers
have a definite need for professional
assistance in their initial years of service. 
They are interested in professional 
development, and are specific about the
kinds of help they need for their growth. 
Beginning teachers are interested in the
kinds of professional assistance that will
enable them to be more effective in their
teaching, such as having more resources for 
teaching, and the guidance and
support of a teacher in the school. 
Being given a lighter workload initially, and
finding opportunities to master
teachers, and to attend workshops were
perceived to also be of help.

The beginning teachers have also indicated 
an interest in further training in courses such
as classroom teaching
strategies, and even in content areas. It
could be that these beginners are more
aware now of their lack of preparation for
some demands and difficulties in the
real world of teaching.

modes of assistance that can be given to 
beginning teachers. This can take the form
of peer coaching. or mentoring by more
experienced colleagues. Beginning teachers
are socialized into the profession by their
relationships with colleagues who provide
the single greatest influence 1987).
It is not only skill support that they need,
but also the emotional support they receive 
from colleagues (Odell Ferraro,

Release time, less duties, and fewer classes
are another collective group of highly
valued forms of assistance. While these are
generally acknowledged t o be the
immediate and direct forms o f
assistance schools can provide beginning 
teachers. whether they be made 
available will depend o n an overall

in the staffing situation
education service. Until this bigger issue is
resolved beginning teachers still have
to learn to cope with the same 
workload and as their more
experienced colleagues.

The findings also that new teachers
value highly the opportunities of working
with their peers. It suggests that beginning 
teachers regard the support and cooperation
of their colleagues to be important. Such 
results are congruent with the literature on
teacher socialisation and development 
which has consistently shown that
interpersonal support is one of the best

i
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IMPLICATIONS

Beginning teachers need support throughout their early years of teaching.
The initial assistance provided to beginners is an important part of the
foundation upon which their careers will be set (Gordon, For this
assistance to be helpful it is necessary to determine what the professional and
personal needs of the novices are so that they can be addressed. Findings
from the two studies reveal several major needs ofbeginning teachers and the
kinds of assistance they perceive to be useful. These will have implications
for educators who are responsible for inducting beginning teachers or providing 
initial assistance.

I . that beginners have necessary for teaching.

This will enable them to grow in confidence, as they will experience greater 
success in their teaching. However many may hesitate to seek help as they
consider this to be an admission of incompetence. Schools can help to facilitate 
this process by making teaching resources readily available and useful
guidance on how these can be obtained. Networking among novices and
experienced teachers can be encouraged so that resources can be shared.
Networking across Schools for the same purpose can also be considered.

Provide an appointed mentor.

Beginning teachers see the assignment of a support teacher to be one very
useful form of assistance that a school can provide. There is 
evidence in the literature, which shows that this may well be the most powerful
induction practice available (Huling-Austin Murphy, 1987). While many
schools in Singapore have support teacher arrangements for their beginning 
teachers these are often on an ad basis. What is needed in each school is 
a systematic and structured program of induction that has teacher 
as its key element.

3. peer coaching and activities.

Novice teachers see the need to work and share with their peers and learn
from observing other teachers. A collaborative and co-operative school culture 
will provide a nurturing for the beginners. Encouraging the 
teachers to network, not only among colleagues in the same school but also 
with those from other schools will go a long way in helping beginning teachers 
develop and grow. the novices to the services provided by
the Ministry of Education and the Teachers' will give them more 
avenues to seek help. 
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4. Provide for development.

Beginning teachers are aware o f the need for continual  professional  
development. They are interested in further training in areas that will
them better classroom teachers: management, content areas, 
teaching strategies. In-service courses can be offered in these areas and
beginning teachers can be given time-off to attend whenever they see the
need to. Timeliness of the to given is important for it to be
useful.

CONCLUSION

Beginning teacher assistance is crucial if the profession (Gordon, 1991). Educators
novices are to survive their induction years. with helping beginning teachers 
Beginning teachers have specific needs and have a responsibility to provide relevant and
difficulties, and if these are not addressed timely assistance. They therefore need to
negative emotional, physical, attitudinal, know what some of the major needs are. To
and behavioural problems may result. The that en4 the findings presented here will
ultimate effect of the negative experiences hopefully be of use. 
of many beginning teachers is an exit from 
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PROMOTING ADVERSITY QUOTIENT AMONG 
SINGAPOREAN SCHOOL CHILDREN

Review by
Lachlan E. D. and Chua Tee Teo

INTRODUCTION

The notions of Intelligence Quotient (IQ), 
Emotional Quotient (EQ) and more recently 
Adversity Quotient (AQ) have been
employed by behavioural scientists to
understand and develop human potential.
IQ is simply a ratio of a person's mental 
age.tu chronological age, multiplied
by a (Binet, 1909; 16). EQ
refers to attributes of self-awareness, self-
confidence, self-control and the ability to
initiate and accept change (Goleman, 1995,
1997). AQ refers to a person's ability to
remain hopeful and to maintain positive
control of one's actions in times of adversity
(Stoltz, 1997).

The concept of AQ was initiated in the 
corporate field of management as new
demands, created by accelerated economic
development, have generated increasing 
levels ofemployment stress in business and
industry. Ever since the inception uf AQ,
business organisations have paid increasing 
attention to its application, taking seriously
the idea that a little. more spent on
having tools to cope with adversity may pay
rich dividends in terms of better employee 
relationships and work output.

This article briefly examines the concept 
of Adversity Quotient; reveals the lack of 
school-based research in this area and 
considers why it is becoming increasingly 
important for Singaporean school children. 
The article also explores what is being done.
to promote AQ and suggests a number of 

strategies teachers could use to increase
awareness of

WHAT AQ ?

The concept Quotient (AQ) is
not particularly new. Nearly forty years ago, 
Albert Ellis (1962) based his 
emotive model of behaviour on the notion 
that it is one's beliefs about events rather
than the events themselves that generate
reactions and feelings. Ellis (1962) paved
the way for several follow-up studies
including those of Aaron Beck the
founder of Cognitive Therapy. Beck (1976) 
emphasised the need to challenge or dispute.
negative beliefs about oneself, and
pioneered a therapeutic approach to
counselling that helps recognise,
assess and dispute their negative reactions
to life's events. Beck's (1976) approach has 
also been successfully used as part of 
cognitive therapy for helping depressed
adults. The phrase gained popularity with
the publication of a book 
Quotient written by Paul Stoltz in 1997. In
the text the author reviews the research on
theories of human performance and 
effectiveness; defines the nature of 
adversity quotient; illustrates that success 
can be achieved in an age of adversity; and
documents how organisations are. teaching
the skills required to deal with adversity. 

Stoltz (1997) believes that AQ embodies



two essential components any practical
concept scientific and real world
application. He argues that success in work
and life is largely determined by AQ which
predicts:

how well a person withstands adversity 
and hislher ability to surmount it;
who will overcome adversity and who
will be crushed;
who will exceed expectations of their 

and potential and who will
fall short; and
who prevails and who gives up.

Stoltz ( I 997)also states that AQ takes three
forms. First, AQ is a new conceptual
framework for understanding and
enhancing all facets of success. It builds
upon a substantial base of landmark
research, offering a practical, new
coinbination of that redefines
what it takes to succeed. Second, is a
measure of how a person responds to
adversity as subconscious patterns of
behaviour can now be measured, understood 
and changed. Finally, AQ is a scientifically 
grounded set of tools for modifying how a 
person responds to adversity an4 as a result,
improves overall personal and professional 
effectiveness. The combination of these
three elements is a package for
understanding and improving control of 
one's actions in times of adversitv.

Significantly, Stoltz (1997) asserts that
there is a between AQ and
academic success. He maintains that if 
students conscious to grapple
with academic problems and take positive 
action to solve them via a structured 
plan, can increase their self worth, 
motivation to complete tasks and the ability 
to succeed in pursuits.

REVIEW OF RELATED
RESEARCH

There is a paucity of local school-based
research in this area. It should be noted
however, that Teo and Quah in a 
study on the effects an intervention
programme on self-knowledge and volition 
attempted to educate 57 lower secondary
students in the Gifted Education 
Programme in Singapore about their
volition, or will, and positive beliefs. 
Students were alerted to the possibility of
using their will to make moral choices; to 
make decisions on courses of action; and
to control divergent thoughts while they
were working on specific tasks. They were
also made aware of the importance of time 

goal-setting and goal-striving
within a given time frame. In addition,
students were taught stress management 
techniques during the latter part of the
intervention programme. The results of the
study indicate that pupils in an experimental
group outperformed pupils in a control
group in the areas of non-academic or
personal and social achievement,
specifically in the field of games, sports and
other out-of-school activities Quah,
1999).

In another study, Lim 1998) advocated the 
use of 'person-centred lifestyle planning 
models' to help pupils with disabilities 
disadvantaged homes overcoine adversities. 
His proposed models at involving
pupils actively in school community life,
although there was no mention ofactivation
of the will of the individual to overcome
obstacles in times of stress. and
Goh in a study, indicated that 
secondary students in a of
government schools in Singapore coped 
with stress by seeking relaxing diversions; 
using prohlem-focused strategies; 

--
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focusing on the positive created by disputing old patterns ofthought
aspects of their work; using physical and consciously forming new ones. 
recreation; and social support. (1997) postulates that there are four simple 
However, of these studies has made steps involved in raising a person's AQ.
any attempt to define or measure AQ.

I . L = Listen to one's response to adversity.
this means developing the

WAYS TO PROMOTE A Q ability to sense immediately when 
adversity is happening.

A review of syllabus reveals that
awareness is not formally taught in 2. E Explore al l origins and your
Singapore schools. However, it would be of the result. means
fair to comment that attempts to promote accepting appropriate blame for causing

indirectly can be seen in Ministry of the adverse situation and of
Education which encourage the result means holding yourself

to difficulties often faced accountable for doing something to deal
in adolescence such as drug and alcohol with and improve, if not resolve the 
abuse. smoking, teenage pregnancy and, situation caused by the adversity, even if 
more recently, violence. The programmes you did not cause it.
are prepared by the Ministry's Pastoral Care
and Career Guidance Branch under the 3. the evidence. This involves
aegis of Affective and Career Education a questioning process which
the ACE model. you examine, dispute and eventually 

derail the destructive aspects of your
Stoltz (1997) suggests that the way to response.
promote AQ is to learn the LEAD sequence.
This sequence is based on the notion that 4. D = Do something.  This  is not
we can alter our chances of success by compulsive action, but action based on
changing our habits of thought. Change is critical thought.
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IMPLICATIONS FOR TEACHERS

Teachers who wish to promote AQ among their pupils consider trying
the LEAD sequence in action. This involves the following steps.

I. L =Listen to the adversity response.
In essence, this means teaching students to recognise an adversity. A
adversity, for instance, be being down-hearted after failing an
examination. The teacher listen to the of the pupil and encourage
him to be conscious of the nature and scope of the adversity. The teacher
could then ask the pupil to about his feelings. expectations and perhaps 
his beliefs on the extent to which the failure could have been avoided. 

2. E Explore the origins of the adversity and o f the
The first part, origins, is to encourage the student to clarify who is really at
fault. This entails revealing the possible tendency to place the blame for
failure elsewhere on the location, timing or the format of the examination, 
for example - or taking all the blame oneself. Essentially, the procedure is
meant to encourage the student to place the situation in perspective. The
second part, helps the student to rationalise who is accountable 
for clearing up the

3. the evidence. 
At this stage, the teacher could lead the student to appreciate if there is any
evidence to suggest that he has control over the situation. and if there
is any evidence to indicate that the distressful situation need not be
prolonged. For example, if the pupil appreciates that the causes of failure
are a lack of hard work or study then the pupil needs to
be taught that he has control over the situation as he is the active agent
involved in improving the situation. The pupil must be inade to realise that
the agony of the failure need not be prolonged.

4 D = D o sonrething.
Finally, the teacher must lead the student to action to overcome the 
adversity. It is most important that the teacher does not tell the student
what to do, but helps him choose or decide on his own action plan. The
teacher should guide the pupil to gain control of the situation through clear 

and wise choice of actions. In the event of an examination failure, 
this could include drawing up a study plan; working through past papers to
get used to apportioning time for each question; using flash cards to help 
retain essential information; and preparing relevant study notes.

--
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In today's extremely stressful society, the
promotion of AQ has the potential to
promote a significant increase in energy,
motivation, vitality and at
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STUDENTS' CONCEPTIONS OF
BONDING

Review by Daniel Tan, and Lian Sai

INTRODUCTION

Chemical bonding is an abstract topic. 
something far removed from the daily 
experiences of secondary school students: 
one cannot see an atom, its structure
how it reacts with other atoms. Thus, many
students have difficulty in understanding
the concepts in chemical bonding, there
is great likelihood for the formation of
alternative conceptions. Teachers need to
be aware of their students' conceptions of 
chemical bonding in order to develop 
teaching strategies to enable their 
students to construct ideas of chemical
bonding which are compatible with the
scientific concepts. This article discusses 
students' conceptions of ionic bonding and
presents some suggestions for chemistry
teachers to help students better understand 
ionic bonding. 

REVIEW OF RESEARCH

Students' alternative conceptions 

Previous research has identified a range of
difficulties associated with understanding 
ionic bonding. Butts and Smith (1987)
found that most Grade 12 Chemistry
students associated chloride with 
ionic bonding and the transfer of electrons
from sodium to chloride, but many did not
understand the three dimensional nature of 
ionic bonding in solid sodium chloride. A
few students thought sodium chloride exists 
as and these molecules were

held together in the solid by covalent bonds.
Others thought that sodium and chlorine 
atoms were bonded covalently but that ionic
bonds between these molecules produced 
the crystal lattice. A three dimensional 
and-stick model of sodium chloride also
caused confusion among the students as
many interpreted the six wires attached to 
each ball (ion) as each representing a bond
of some sort.

Taber in interviews involving 
level students, found that many students
adopted a molecular framework for ionic 
bonding. He found that many students
believed that:

1. The atomic electronic configuration 
determines the number of ionic bonds
formed, for example, a sodium atom can
only donate one electron, so it can form 
only one bond.

2. Bonds are only formed between atoms
that donate or accept electrons. for
example, in sodium chloride. the 
chloride is bonded to the specific 
atom that donated an electron to it.

3. Ions interact with the counterions 
around them, but for those not ionically 
bonded these interactions are just forces.
For example, i n sodium chloride. a
chloride ion is bonded to one sodium ion
and attracted to a further five sodium
ions, but just by forces and not bonds.
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Students' Conception 

Boo (1998) interviewed 48 students and
found that some students had difficulties
in picturing and drawing the ionic bond, 
while others thought that the attraction
between oppositely charged ions in anionic
compound results in the neutralisation of 
the charges, leading to the formation of a
lattice consisting of neutral molecules. In
another paper, Taber (1996) highlighted that 
a student thought that sugar contained ionic
bonds, perhaps because it is crystalline.
Another student stated that protons and
electrons were transferred during ion
formation. Novel forms of bonding such
as 'atomic bonding' and 'magnetic bonding' 
were mentioned by several students but
there was no agreement on what these
bondings meant.

Diagnostic instruments

Teachers need to know their students'
alternative conceptions in order to help

see the limitations of these
conceptions and the advantages that the
accepted science concepts have over them. 
Unfortunately, teachers are often unaware 

their students' alternative conceptions. 
Methods used by researchers to determine
students' understanding of concepts include 
concept mapping, interviews and pen-and-
paper tests. Multiple choice or
type diagnostic instruments are more
readily administered and scored than the 
other methods, and thus are particularly
useful for classroom teachers.



Taber (1997) designed a thirty "true or
false" item test, "Truth About Ionic
Bonding Diagnostic Instrument" which he 
administered to GCSE and A-level
chemistry students and the results supported 
his earlier (Taber, and those
by Butts and Smith 1987). Taber (1997)
believed that many students' understanding
of chemistry: 

over-emphasises the process of electron
transfer;

explicitly or tacitly uses the notion of 
ion-pairs as molecules; 

is restrained by an inappropriate
consideration of valency;

pays heed to an irrelevant "electron
history" the sources and the
recipients of electrons were
transferred;

distinguishes between what are actually
equivalent interactions between ions.

(1994) designed a two-tier multiple 
choice diagnostic instrument to
0-level chemistry students' understanding
of chemical bonding following the 
procedures prescribed by Treagust (I 988; 
1995). Tan Treagust (1999)
administered the chemical bonding 
diagnostic instrument to 119 Secondary
Four chemistry students from a secondary
school in Singapore. Some of their
findings are given below: 

Only 17% students pointed out that 
sodium chloride forms an ionic lattice. 
A high percentage of (80.4%)
believed that sodium chloride exists as
molecules. and 46.1% thought that one
sodium ion and one chloride ion formed

an "ion pair molecule" (Taber, 1994).
Many students (22.5%) also indicated 
that when atoms of metals and non-
metals combine, they form covalent
bonds.

When students were asked to predict the
formula of the ionic compound formed 
from two elements, it was found that
10% of the students thought that the
number of electrons transferred depends
only on the number of electrons that the
atoms of the non-metal need to achieve
a stable octet. In another similar 
question involving the prediction of the 
structure of an ionic it was
found that a few students were able
to apply the octet to ensure both
the metal and the non-metal ions had 
stable octets of electrons, but did not
consider the ratio of the metal and non-
metal ions required.

Sources of students' alternative 
conceptions

Many of the findings from local study
by Tan and Treagust (1999) are similar to
that by Taber (1994; 1997) and Butts and
Smith (1987). This to imply that
students from different parts of the world
have similar alternative conceptions. It is
very likely that these alternative 

arise due to methods
of teaching presentation of content 
in textbooks (Taber, 1997: Tan Treagust,
1999) as students only encounter ideas 
about bonding during

Taber (1994) believed that the way in
teachers present their lessons on ionic
bonding may have encouraged their 
students to develop the above
conceptions. Teachers illustrate ionic
bonding by drawing the transfer of an

--
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electron from a sodium atom to a chlorine 
atom to form a positive sodium ion and a
negative chloride ion. They then point to

pair of ions and say that the sodium and 
chloride ions are attracted together by
strong electrostatic forces. Thus the picture
of a discrete of sodium chloride can be
implanted in the minds of the students. 
Ionic lattices typically are only introduced
a few lessons later when the students learn 
about the structure of solids, but of
them would not the link between the
formation of ionic bonds and ionic lattices. 
Covalent bonding is taught before ionic 
bonding in most schools and Taber believes 
that the teaching of covalent bonding with 
its emphasis on valency and molecules

influences the adoption of molecular ideas
in ionic bonding. In addition, Boo (1994)
suggested that the lack of understanding of 
what chemical formulae represent also
contributes to the problem. For example,
ionic sodium chloride is represented as

which is very to covalent
hydrogen chloride and so students
might have the idea that one particle of
sodium is bondedto one particle of chlorine
just as one atom of hydrogen is bonded to
one of chlorine. 

Chemistry teachers need to be conversant
with research investigating students'
alternative conceptions in the various 
chemistry topics. They need to
determine their own students' 
understanding topics; they can either 
design their own diagnostic instruments or
use what is available in the literature.
Besides the diagnostic instruments on ionic
bonding (Taber. 1997) and chemical
bonding (Tan, 1993;Tan Treagust, 1999)
there also another on covalent bonding 
and structure for A-level chemistry
(Peterson, 1986). This was used by Peterson
and Treagust Goh, and Chia
(1993) and to

students'alternative conceptions
in bond polarity, shape and polarity of 
molecules, intermolecular forces and the
octet rule. 
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IMPLICATIONS FOR TEACHERS

The following strategies may help to alternative conceptions in ionic
bonding (Taber, 1994, 1997; Tan Treagust, 1999).

1. Focus on the electrostatic lattice jorces, rather than ion jornzation
Teachers should einphasise the non-directional nature of the ionic bonds
and clearly distinguish between ion formation (electron transfer), and ionic 
bonding. Include an example of an ionic material formed via precipitation, 
for example, barium (VI), to emphasise that ionic bonds can form

if no electron transfer takes place between the barium and sulphate
(VI) species. 

2. Do not restrict diagranzs to those showing nzolecular-like entities (pairs 
of'ntorns and of'ions), irzclude ensembles of'ions. 
Encourage students to draw out the "molecules" of ionic and
have their attention focussed on the fact that the atom cannot achieve
a stable octet if it forms covalent bonds.

3. that "reason" ion jorrnation is the stability of'noble
gaselectronic this is not also considered reason
jor the subsequent jornzation between ions.
For example, a sodium ion does not only form one bond with the chloride 
ion it transferred its electron to.

Discuss the (as well as behveen lattices held 
together ionic, covalerrt jorces.

5. Discuss the meaning in terms charge
compare this with

Make it clear that the number of ionic bonds formed is not determined by
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RESEARCH ON METACOGNITION AND READING
IN A SECOND LANGUAGE

Review by Lawrence Jun Zhang 

INTRODUCTION

While success in schools is determined by success. Given that s tudents '
a large array of interacting factors (Williams conceptions are also contributing factors to 

Burden, much is still related to their success in learning, this article makes
students' thinking skills and their an attempt to examine how research on
abilities. addition to linguistic metacognitiori as a theoretical construct has 
proficiency and cognitive, social and developed and its implications for today's
affective factors, in second language rending classrooms.
functioning is a determinant of their

--
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REVIEW OF RESEARCH

Metacognition

Since the inception of the concept by Flavell
and other researchers in the
metacognition as a theoretical construct has

one of  the important
components in cognitive and educational
psychology. Within (1987)
framework the definition of metacognition
goes beyond the confinement of awareness
of a learner's cognitive processes. What he
refers to as metacognition includes the 
deliberate and conscious control of these 
cognitive actions, that is, self-control.
Metacognitive knowledge can guide
metacognitive experiences, and 
metacognitive experiences can help revise
learners'metacognitive knowledge. In other
words, the use of metacognitive strategies 
can induce not only the use of cognitive
strategies but also revision of learners'
metacognitive knowledge. 

is defined as
and cognition about cognitive 

about anything cognitive. 
concept reasonably be

broadened to include anything
psychological, than just anything 
cognitive . . . Metacognitive knowledge is
conceivedas total
knowledge base to this content 
area. he

into
and

strategy ...
experiences are

cognitive and (Flavell, 1987, 
pp. 2 1-24)

This definition is still being debated 
educators and researchers but

framework is recognised as being

appropriate, in as much as it is closely
related to comprehension, thinking and
problem solving processes that a person
goes through (Garner, 1987; Hacker, 1998).

Metacugnition and Reading

Research by Paris, and Wixson
(1983) also shows that metacognition is
crucial to strategic reading. According to 
them, two aspects are pivotal for 

in relation to reading 
comprehension:

Knowledge cognition, which
includes"declarative","procedural"and
"conditional" knowledge. This means
good readers must have the necessary

about the language system in 
order to process the information encoded 
within it: phonics, lexicons, syntax,
semantics, pragmatics, and other 
discourse features related to i t
(declarative In addition, the 
procedural knowledge or the skill that 
readers have will facilitate their 

of the language in order to
arrive at comprehension. Conditional
knowledge helps them in the final
execution of the comprehension
processes, including when and why a 
deliberate action should be taken or a 
strategy should be employed.

the executive or 
function that controls the reading
process. Efficient readers need to be
aware of their levels of comprehension 
and evaluate the effectiveness of
preferences for certain strategies to 
others. In other words, metacognition 
becomes alive when a "higher order
process orchestrates and directs other 
cognitive skills" (Paris et 1983, p.
241).

~-
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Metacognition and L2 Learning 

In the field of learning, Carrell (1989) 
conducted research which showed that 
clarifying the purpose of  reading,
identifying the important aspects of a
message, focusing attention on the major 
content, monitoring comprehension, 
engaging in self-questioning to determine 
whether goals are being achieved, and
taking remedial or corrective action to
facilitate comprehension are just some of
the manifestations o f metacognitive
strategies of good readers. These good 
reading strategies tremendously facilitate 

readers' performance when they have 
proper task knowledge. Comprehension 
monitoring is only one of the metacognitive
reading strategies that good readers use in
solving theirproblems. (1991) has
incorporated Flavell's construct of
metacognitive knowledge and suggested
action plans to conduct learner training, 
which promise satisfactory results (also see, 

1995). (1998) also suggests 
that metacognitive strategies are important 
in listening comprehension. To explore
the issue in relation to a foreign language
learning context, Zhang (1999) conducted 
research on the metacognitive
and strategy use of readers learning English 
as a foreign language. His results suggest
that, among other things, poor readers differ 
from their good counterparts not only in
language proficiency but also a
general lack of metacognitive knowledge.
Chamot and El-Dinary's (1999) research
has also produced findings suggesting that
good L2 readers have more metacognitive
control over their reading behavior. This is 
because successful reading is generally
interactive in nature, involving the reader
at every level of the process, as suggested
by Carrell (1987). 

It clear that good and poor readers
differ in the degree of their awareness of
the demands of reading tasks and the
strategies will prove useful for 
accomplishing them. This that
metacognition is predominantly crucial in
reading comprehension. The better the 
command of metacognitive the
more efficient is the reading. The
demonstration and orchestration of the
reader's metacognition as shown in the
stages of planning. monitoring, testing, 
revising, and evaluating of the strategies
employed during reading are of relevance
to reading success (Zhang, 

Since knowledge may
change under certain circumstances

1987; Garner, 1987; 
I99 I;Hacker, classroom L2 teachers
can better help their students if
metacognition is understood according to
whether it focuses on the learner. thenature
of the or the process of learning; that
is, taking account of person, task and
strategy variables (see Figure I).

Though research has shown that first
language reading and reading share
similarities, certain differences are
to exist (Carrell, 1989; Chamot
Dinary,

in the orthographic scriptures. For
example, the Chinese characters and the
English alphabet, or scriptures
and the English alphabet;
in the sound systems of languages; 
the relatively smaller vocabulary size that 

readers can bring into each reading 
task;
the influence of readers' reading habits 
or the literacy tradition in the first
language on their L2 reading practice 
(Zhang,

JUNE 2000



Figure 1.

Dimensions of Metacognitive Knowledge as Related to Reading
~-

Person is self-knowledge which one acquires in human learning; it refers to

Knowledge the kind of acquired knowledge and beliefs about what humans are like

cognitive beings;

Task refers to general knowledge about the subject matter and the way to

Knowledge approach it and specific knowledge about the nature and of a

particular task, including language-specific skills; 

Strategy points to general knowledge about the nature of strategies, their utility,

Knowledge and specific knowledge about when and how to deploy individual ones.

'This reflected in the framework advanced by Paris et al. (1983). 

If L2 reading teachers can help their
students understand L2 reading from the 
above-mentioned perspectives and assist 
them in becoming more aware of these
differences, then L2 students' reading 
development could be enhanced.

CONCLUSION

Metacognition can affect acquisition,
comprehension, retention, and application
of what is learned. It also affects learning 
efficacy, critical thinking, and 
solving in first and second language 
reading. In both cases, metacognitivc 
awareness is essential for effective 
comprehension to occur in that it enables 
control or self-regulation over thinking and
learning processes and products. In
addition, in the of' reading in an
second language, metacognitive awareness

can help the L2 reader become aware of the 
task in hand. Unfortunately, the activation
of metacognitive factors in L2 reading has 
been ignored until very recently (Chamot

El-Dinary, 1999). Therefore, training 
students to raise their levels of awareness
as readers and use effective strategies to
enhance their L2 reading efficacy should 
be part and parcel of L2 reading instruction. 
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IMPLICATIONS TEACHING

I . Enhance L2 knowledge

Obtain information about L2 students' motivations, beliefs about the
effectiveness of L2 reading and their attitudes towards L2.

Involve L2 students in the reading activities that elicit metacognitive 
experience. This can further illuminate their conceptions about themselves 
as L2 readers which will assist them in their development towards becoming 
better readers.

Help students realize their potentials as L2 readers in the reading 
classroom through teacher-student interaction, thus building up their self-
confidence.

Make an attempt to understand L2 students' real problems. Asking students
how they feel about as L2 readers and what they think the real
causes for their reading problems are, provide insights for the
teacher to consider.

2. knowledge

Guide L2 students in realizing the differences between their first language
and their L2 at various stages of their reading development. If students'
acknowledgement about these is quite affirmative, ask them to 
list these differences.The acknowledgement by the students of the obvious
differences between the first and the second language is an impetus for
them to use some of the knowledge base that is applicable in reading.
This understanding may well cultivate their love for the languages being 
learnt.

Think about changes in teaching methods and devise ways of
cultivating L2 students' linguistic proficiency. Teaching L2 reading through
an approach which both reading strategies and language training 

increasing students' vocabulary size) could be more effective 
achieving this objective.

Help L2 students set up their reading goals. Besides arousing students' 
awareness about the differences in the two languages, teachers can help
students set up clear metacognitive goals in reading; then students can put
the reading task under their own control by weighing the task, and finally
critiquing the task. By the token, teachers can help L2 students
recognize the meta-structure of a text, which is also an important facet in
helping L2 students understand the reading task. 

--
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3. Empower L2 strategy knowledge

Give L2 students explicit instructions on the effectiveness and usefulness
of these strategies. Some L2 readers have at their disposal various
approaches and specific strategies to solve the problems in reading. This 
repertoire of strategic knowledge can sometimes be transferable from the
first language to their L2 reading and vice versa. If reading teachers clearly 
understand students' problems and seek a reason for their reading 
performance, then students' attention will be directed to this
metacognitive aspect of the reading behavior. 

Assist L2 students in their process of getting rid "ineffective"reading
strategies and "bad habits". This can encourage them to use the good 
strategies that they have tried and proven to be successful. Meanwhile, this
will reinforce their understanding of what effective reading should involve. 

4. Implement training

Teach L2 students reading strategies in various language-based activities
through teacher-scaffolding. Teacher-scaffolding of effective strategies in
the classroom is deemed essential in situations where students are rather
weak in reading in the L2. In the process of scaffolding, teachers should
also think it pertinent to help students activate their schemata of various
sort as they are the major contributors to reading success (Rumelhart, 1980). 

Help L2 students use reading strategies in real reading tasks to solve their 
reading problems. This can help them enhance their understanding of what 
they read how they read it and why and when they should use a certain 
strategy or a combination of strategies.

Encourage L2 students to discard their misleading beliefs. If students 
possess misleading beliefs about reading, which are not likely to facilitate
their reading comprehension, teachers are in a better position to ameliorate
change in their students' beliefs or preconceptions and help them develop 
more efficient strategies. Once they have acquired these efficient strategies, 
they may activate using these strategies for meaning-construction within 
and outside the reading classroom. 
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DECISION IN MUSIC 

Review by Sylvia Chong and Annie Lai

INTRODUCTION

It is important when designing any music 
curriculum to provide opportunities for
children to work creatively with the forms 
and structures of music.These opportunities 
help develop a sense of control and balance
as children engage in aesthetic decisions 
during their music making. Through these 
"decision making"activities children draw 
links between the known to the unknown
and "new lnowns" are developed. They
learn to apply both critical and creative
thinking skills during this process of

musical decisions. This in
develops their intuitive knowledge
about deriving some sense of music around
them.

This article reviews five studies that address 
the nature of decision making in music
making.The various learning processes that 
allow students to actively and skillfully
conceptualise, apply, analyse, synthesis and 
evaluate in music problem-solving task are 
described. The article also examines the
various conditions of creative musical
decision processes, and suggests ways in 
which teachers can arrange musical
experiences that have real learning value for
students.

making
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REVIEW OF RESEARCH implications that cause one vista
the other. 

Creative music decision 
representation and strategies She concluded that students had to discover

their own priorities processes of
Jeanne 11977) investigated how selection. She found that students derived 
an individual's mental representation of a their grouping and decisions by
melody was created and changed during the
creative process. The working processes of
two high school students were described.
The students experimented with the 
arrangement order of the tune. blocks to 
arrive.at a suitable melody. The blocks could 
be arranged in any order and used more than 
once. Students to consider reasons for
selecting various tune blocks to represent 
the beginning, the middle and the end of
their arranged melodies. For example why
certain tune blocks could in their view,

a better "beginning melody", or
"climax"or"finale".The results were
into a causing the inusic box to
produce the configuration.

The researcher observed that as the students
became more involved in the restructuring 
processes, they were more conscious
melody as a whole. Initially, they focused
on the pitch, duration and rhythm
individual tune.blocks. Later they were able
to consider phrasing, proportions of parts 
to whole and structural downbeats.
Bamberger argued that shuttling between
local and global considerations carry

focusing on particular features and relations
in the sequence as these transpired
along the. melodic line. Learning also
occurred when students gained greater
freedom to enrich their representation as 
they discovered new relationships within 
the melody arrangement.

In another study "lntuitive and 
Musical Knowing: Parables of Cognitive.
Dissonance",
investigated the internal representations of
knowledge and their relation to formal
descriptions. She suggested that intuitive 
knowledge refers to a repertoire of 
spontaneous internal strategies that
determine the nature of the interaction 
between an individual's sensory experience 
and descriptions of it. She termed those that 
focus on features of immediate, situational 
experience as "figural", and strategies that
lead to the construction of systematic

as "formal". Based on these
psychological speculations she designed
three tasks that allowed for an interactive
relationship between a number of related 
cognitive domains.

Task
The first task involved three college students: a beginning music student, a music major 
in a first-year analysis class and a performing musician. They were asked to
describe their responses a Scherzo: 

the beginning music student responded to the expressive of the music, and
relied intuitively on referential meaning as the basis for response;

the analyzed the music from a purely technical perspective: 
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the performing musician elaborated on the transformation of a germinal figure
hy discussing various compositional devices used. These findings she
purports. raise issues such as the level of context and of
compositional devices that contribute to musical responsiveness. 

Task 2:
In this task, Bamberger recorded the of two hundred children to 
a given clapped rhythmic pattern:

She categorized the varying expressions of similarity relations and extracted clues as to 
how children represented the figure to themselves. 

stated Type children had decoded and invented a consistent way for
accurately measuring and classifying musical events which can be applied to generally
any rhythmic figure.
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Task 3:
In her final experiment she asked an eight year old child to arrange a scrambled set of

to form the tune "Twinkle, Twinkle Little Star" noted how he provided written 
instructions for someone else to the tune on the bells. His school described Jeff as a
child who talked little, could barely whose only matheinatical was counting.
Jeff on white-base bells with pitches C, E, G, A and brown-base bells with
pitches C, G, E.

He arranged the bells according to sequence of events on the tune (C, G. A, G, F, E. C).
Same pitches situated in different immediate musical contexts appeared to be different 
for Jeffand he had to grapple with the meaning Initially, his instruction for playing
the tune was:

Hits: 2 2 2 2
I I

Bells: I 2 3 4 5 6 7
C A G F E D C

He proceeded to name the bells according to their positions on the scale (C, D, G, A).
He discovered that there was no spatial congruence between the tune, scale, and performed 
gestures. He was puzzled that the two pitches that were beside each other in the
tune were so far apart in the scale. 

Jeff reconciled the distinctions by coordinating the sequence of tune events with the 
sequence of ordered bells. His final notation had boxes that showed which bells to hit
twice:

I

Bnrnherger argued that at this formal representation building "coordinating
schemas" through which could coordinate lcnowledge tune nnd scale. His formal 
description evolved from his problem solving experiences. Taking the above three cases 
as evidence, Bamberger contended that the ability to construct coordinating schemas,
and to develop multiple perceptions of the"same"phenomenon are basic skills in learning
how to learn. She einphasisedthe crucial role that intuitive knowledge and figural strategies
play in musical learning and the necessity for interaction intuitive knowledge,
figural strategies and formal strategies. Thus the real value of Jeff's experience lay not in
his moving away from figural strategies but his acquisition of coordination between figural 
and formal representations. 
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Creative music decision making: 
characteristics and conditions

In a qualitative study (1989)
examined creative problem-solving
processes of sixth-grade students while
composing a 4-bar melody with given tones
in a chord progression provided on a given
Orff mallet Data gathered 
included videotapes, interviews with 
students and music teachers, field notes,
and transcriptions of students' musical 
responses. The researcher assumed that
problem-solving involved a series of
choices and analysed the students' musical
decisions from the perception to the 
solution of the problem. Four areas guided
the musical decision-making processes of
subjects' through this music composition 
project:

(a) perception of the problem structure, 
how students perceived the problem 

as suggesting many possibilities; 

search for musical form, how
musical decisions determined the form
of the music: 

(c) capacity to sense musical possibilities, 
how acutely students developed and 

shaped ideas, and

(d) degree ofpersonal investment, how
students were engaged in creating.

These characteristics were used to describe 
and to compare students' creative
solving processes. found that
students' perception of the problem and the
problem-solving processes were related.
Students who perceived the problem as a 
venue for a variety of possibilities explored 
music at a deeper level and spent time in
determining the structure of the piece. In 

--
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contrast, uninvolved problem solvers saw
their initial sound event as the product rather 
than a beginning for new ideas. Findings 
indicated that structured exploratory 
experiences with related discussion may
facilitate higher levels of musical thinking. 

Exploring children's aesthetic
making, Barrett (1996) analyzed children's 
processes in their musical discourse as
composers. Her analysis focused on how 
children, aged five to twelve, worked with 
concepts of a beginning, middle and ending
in their compositions. They were free to use
any musical instrument. Notation was not
compulsory. All completed works were
transcribed on audiocassettes and these 
were transcribed into standard notation.
Results showed that repetition was often
used to develop the structure of the musical 
composition. Her research (see Figure 1)
suggests that children structure their 
compositions via processes of "describing,
analysing, interpreting and evaluating"
sound combination (Barrett, 1996, p. 56).

Webster and Hickery (1995) implemented 
creative problem-solving projects in a
grade music class. These projects involved
music composition, improvisation and
critical listening. The authors emphasised 
that the projects did not require technical 
virtuosity from students or teachers. 
However a liberal environment free from
the rigid mentality of "one right answer"
was quintessential.

Workstations with a variety of musical 
instruments were set up to encourage
improvisation and students discussed
their use of instruments. 
Students also constructed melodies using
a random process such as rolling a dice, 
to determine which numbers 
corresponded to specific notes.



Figure 1

findings Existing postulations 

(1989): Children's use of structure

and repetition to the age to age. 

Structures were evident

in most of participants'

compositions

Musical dec i s ions were made for
dynamic and rhythmic variation.
Finally, students rearranged these 
melodies making it sound
acceptable.

Swanick's (1989):

children generally do not compose

with a grasp of structure prior to

ten and eleven years old.

Students were encouraged to listen
critically. attending to elements of rhythm,
melody, tone colour and harmony. The
authors also believed that creative thinking
in music involves the ability to exercise 

while listening to music. After
listening, the teacher encouraged open-
ended "why?" and "what if?" questions
about elements in the music. Thus divergent
strategies of sound manipulations could be
synthesized into creative products, whether 
they were compositions, improvisations or
listening analyses.

Aesthetic thinking is 

practised by children as

young as five.

of nine.

CONCLUSION

The studies reviewed show the need for
students t o actively reorganize and

restructure schemata. Through
these activities they are able to evaluate
alternative choices and make meaningful
understanding of their music. Self-directed
inquiry allows individuals to encounter
different musical problems that occur at
different points during the problem- solving
process. The ability to one's
thinking, the task and strategies used are
critical for a wide range ofproblem-solving
and communication tasks. Problem-solving
tasks set by music teachers provide 
opportunity for students to acquire
knowledge of music as contrasted with the
knowledge about music.Asking children to
solve rnusical will engage them
in tasks that are fundamental to developing
creative and critical in music. How
music is understood, the nature and quality
of the problems and instructions and the
evaluation of musical problems have
significance in the development of
experiences that have real learning value for
students.
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IMPLICATIONS FOR TEACHERS 

I . Provide musical opportunities that will accommodate differences in
decision-making approaches 

The development of musical decision is the result of the
interaction with the environment, with musical thought and individual 
intellectual and personality traits. Each child is different and varies in the
way perceives, represents, organizes and solves a problem. There is
no one way of malting decisions and teachers should accept as well as
provide, for a variety of strategies and solutions. For Incorporate

or activities in lessons which encourage 
to develop and musical ideas. They can be called 

to and compose

2. Provide a environment to foster creative music thinking and 

Developing musical ideas works best when perception, processing and
performance are integrated. Music activities should encourage exploration
and manipulation of musical concepts and ideas, providing for opportunities 
for perceiving, self critiquing and feeling. For Encourage growth

ideas and by "open-ended" questions on various
musical revise in this
do you want to revise it? How it?

3 . Develop a student-centered model of

A positive, reinforcing and accepting is essential for nurturing
creative behavior. Teachers should provide an optimal environment for
learning, self-directed thinking and discovery. For students, "blind"
exploration of sound may be futile unless the teacher facilitates and guides.
Teachers can encourage imaginative and divergent thinking asking open-
ended questions such as:"what other ways can a composer end this piece?"
For- example: help young children build a repertoire

techniques through free and by
instance, the range might in o f

(scraping, shaking, striking, rubbing, blowing, plucking, 
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STUDENTS' PERCEPTIONS OF EXPERIENTIAL
LEARNING IN THE STUDY OF MUSICAL

PRACTICES

Review by
Eugene  Da i r i ana than  a n d Lach lan

I N T R O D U C T I O N

An experiential learning approach to the 
study of could be regarded as the 
most effective form of learning, but it is not
always the preferred teaching strategy in
learning situations. Generally, approaches
to the teaching of music have been primarily
teacher-centred with the emphasis on the
giving out of information, either in the form
of notes, or about the subject.

the teaching of the history of music,
musical excerpts are usually played to
reinforce theoretical concepts or historical 
facts about music. The choice of musical 
practices has usually been restricted to a
selection of chronological periods from
western art music.

Keith (1994) refers to the 
difference between 'knowledge of music',
procedural knowledge, and 'knowledge 
about music'; which is propositional 
knowledge. As a process experienced in
time, is not only an aesthetic
experience (1 refer to the Greek use of the 
term, aisthesis , t o refer to sense
experience), but an effective educational
process as well. The performance of a
musical work not only brings to bear
chronological experiences (past, present
and future) but other musical traditions
around the world as well. is in being
involved in music-making activity that one
experiences interaction with related skills 

such as music analysis, music history, music 
theory and aesthetics.

Live performances facilitate experiential 
learning, through demonstration, about a 
variety of issues; techniques, performance
practices, modes of interpretation and even
historical and oral research. When this live
experience does not coincide with student 
lessons within the module, the experience 
becomes, by necessity, one level removed
substituted by a video recording or an
audio-recording. Nevertheless, the 
experience afforded by a video-recording1
CD-recording has sufficient value for 
reflection, enabling students to broaden
their perspective of the discipline, and
determine how various approaches either
relate to or differ one another.

This article briefly examines the concept 
of experiential learning and reports on some
of the preliminary findings of a local study
on students' perceptions of experiential
learning in a module entitled Historical
Overview of Musical Procedures offered
to third year music undergraduates
at the National Institute of Education in
Singapore. The article also suggests a
number of strategies teachers could use to 
ensure that students benefit from an 
experiential approach to the teaching and

of the history of music.
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WHAT IS EXPERIENTIAL
LEARNING?

Experiential learning may be viewed as a
of 'learning gestalt', when

effectively carried out, results in making the 
whole process of learning greater than the
sum of the individual experiences. An
advocate of experiential learning. John
Dewey observed that the formation 
of purposes involved:

observation of surrounding conditions;
2. knowledge of what has happened; and
3. ,judgement which synthesises 

observation and recollection to evaluate 
the significance of what has been
experienced.

These qualities enable an understanding of 
a musical work within its social, historical 
and cultural context, and inform
participants of perceptions about the
musical work and the composer and the 
compositional strategies involved. 

David believes that
learning is characterised by a commonality 
of certain propositions, which are
embedded in the idea of experiential
learning:

learning is best conceived as a process,
not in terms of outcomes; 
learning is a continuous process 
grounded in experience; 
the process of learning requires the
resolution of conflicts between 
dialectically opposed modes of
adaptation to the world; 
learning is a holistic process of
adaptation to the world; 
learning involves transactions
between the person and the
environment; and 
learning is the process of creating
knowledge.
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Patricia Cross (1976) lists five conditions
and principles of learning crucial to
individualised education for experiential 
learning to be effective.

I . The student must be active rather
than passive. 

2. The goals of learning must be clear
and must be made explicit to the
student.
It is desirable to structure learning
sequences in small lesson units. 

4. Effective learning requires feedback 
and evaluation.
It is important to recognise enormous
individual differences in the rate of
learning.

Jerome Bruner (1960) suggests that if an
idea is to the learning process, 
it should be introduced on an experiential
level, then redeveloped and subjected to
continuous exposure. facilitating a deeper
and more meaningful understanding of that 
idea. This "spiral curriculum" sequence
operates in such a way that with each 
subsequent exposure, ideas
about the subject are spiralled through 
progressive degrees of complexity. The
Kolb 'learning cycle'  (1984). as an
extension of this spiral curriculum, begins
with the concrete experience, followed by
reflection on those experiences, leading to 
concept development and its after-effect on 
the experience. This "experiential spiral'' 
not forms the basis of the learning
process but challenges concepts about the.
experiences. Therefore, a historical study
of musical practices would be most 
effectively carried out if music making and
music listening formed the basis oflearning
about any specific musical practice; the
activity of experiencing and reflecting on
the musical practice. 

Any musical experience in any musical 
practice or tradition is worthy of reflection,
analysis and the teaching and learning of
concepts within that particular context. The
lack of literacy verbalisation about
music in other practices should not be
construed as the manifestation of a less
sophisticated or civilised tradition, much
less render it less worthy of serious study.
The music educator, Patricia Shehan 
Campbell (1991) points out that music is
integrated into every aspect life.

Jacques (1966) notes that "all the
books ow rogranz
notes....are powerless to reproduce the
experience Cannon, Johnson and
Waite (1960) emphasise the fact that "music
to be 
musical experience forms not only the basis 
for listening, learning, and bearing
relevance to abstract concepts, but provides 
as well a referential point for collective and
shared experiences. Through observation
and reflection, these shared experiences 
facilitate a social learning and 
solving process that assess and evaluate
what can be regarded as normative 
deviant structuresistrategies and attempt to 
account for them.

REVIEW OF LOCAL RESEARCH

Music teachers have been encouraged to
facilitate an effective historical study of
music by making the necessary changes in
their approaches and attitudes to a diversity
of musical practices, adopting a variety of
strategies and exploring possibilities, and
articulating the teaching and learning of
these traditions. An experiential learning
approach to the historical study of musical 
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practices brings together a rich and varied
experience for the students in experiencing 
unfamiliar musical practices and also allows
for students to share their varied
experiences. An experiential approach
therefore could alter the way students are 
motivated to engage in the study of music.
How successful would this change be
moving away from teacher-centred learning 

student-centred learning? Would
students be required to adopt new attitudes 
to learning? How would they adapt to higher
order thinking? What would be the impact
of an experiential approach on the study of
music?

To address these issues and questions, a
local study was conducted with a group of
third year music undergraduates
at the National Institute of Education,
Nanyang Technological University. The
module, Historical Ovewiew of Musical
Procedures, was a core module, which 
involved a two-hour session per over
twelve weeks and included musical
practices from Vietnam, Sub-Saharan
Africa and Tuva, as well as periods like 
Baroque, Classical and Electroacoustic
musical practices. In each tradition that was 
explored the students were offered hands-
on involvement in music-makingactivities.
listening to musical extracts or watching
video recordings of music-malting in 
particular practices and were asked to
reflect on, analyse and evaluate these
experiences in response to a list of leading
questions which included:

What kind of composition is it? 
How would you describe this
composition?
When do you composition may 
have been written'? 
For whom, or for what function, or
reason, was it composed'?

Students were also asked to identify the 
work within a specific musical practice in 
relation to the basic constituents of the
practice, the context function)
surrounding the musical practice, and the
teaching and learning of that particular 
tradition.

These questions were designed to promote 
reflective thinking about the experiences. 
The visual and experiences then 
became the points of interactive discussion 
towards learning about each musical 
practice in focus for that session. Key terms
about the musical practice were identified
and explained. Reading material was pared
down to seminal articles and books per
musical practice so that what was
demonstrated in the class appeared as 
demonstrations of ideas in the selected
reading material.

At the end of the module, the students were
shown the previous course description and
the present description of Historical

of Musical Procedures and were 
asked to submit written evaluative

on:

the structure of the module; 
the strengths and weaknesses of the 
module;
the impact of experiential learning on
their own learning processes; and
how the running of the module affected
their learning about music. 

ANALYSIS OF FINDINGS

The students' written comments were
and translated into positive and 

negative endorsement of the
approaches taken. Positive endorsement for
experiential learning was that there were 

--
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demands to add more time for each session:
having had a taste of the musical practice 
in 'hands-on' sessions, the students did not
want to stop. Students suggested that the
duration of each session could be three
hours instead of two, or the course could
be subdivided into two modules HOMP
HOMP They also appreciated the
opportunities to articulate their individual 
ideas on certain musical practices,
particularly when they were informed 
tradition and social context of each musical
procedure. Although the students admitted
they were struggling to cope with
philosophy. and teaching and learning in the
module, their responses to tackling these
issues were positive. They referred to their
struggle as artists and saw this approach to
learning about music as a"necessary phase"
of their education. In addition, students 
recognised that the lecturers who conducted
the module were knowledgeable and
enthusiastic, which positively their
own interest in the musical practices
studied.

Paradoxically the characteristics identified 
as strengths of the course were the

characteristics that were identified as
weaknesses. As the experiential learning 
approach included 'hands-on' involvement,
analysis and discussion, students felt
pressurised by the time constraints. By the
time the musical practice had been explored 
and discussed, two hours had gone past
rather quickly. In addition, not all students
were amenable to experiencing unfamiliar 
musical practices, let alone being
comfortable with them. They were
uncertain of what to expect and articulated 
a of some of the musical experiences 
they had experienced.However, the students 
were reminded that they did not have to

what was experienced or listened to, 
nor should they feel obliged to. Other 
students felt that the sessions were "too
intellectual" which probably reflected the
ability range of students grounded in the
musical field. Finally, a few students did
not readily appreciate the process of
struggling as artists to be educated, but as
the philosopher succinctly observed: 

experience that does not violate
is no t w o r t h y of the

experience."

I IMPLICATIONS FOR TEACHING

The music educator David Elliott (1995) articulated what he called a praxial
philosophy education where the term praxial that music
ought to be understood in relation to the meanings and values evidenced in
actual music and music listening in specific cultural contexts. Being
informed o f any of these musical practices would inevitably involve the
fundamental element teaching and learning of any practices. A
worldview of music practices supported by a philosophy of music education
would resonate well with an overview of musical practices. 
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Within the diversity of practices around the world, it is possible to
view two main subdivisions; oral and written traditions. Teachers wishing
to ensure that students benefit from an experiential approach to the teaching 
and learning of music could incorporate the following fundamental ideas
in their lessons.

Create an awareness, in the students, of a diversity of musical practices
around the world.
Inform students that history is not synonymous with chronology. Many
traditions in the present century choose their own past for their musical 
present.
Articulate the study of Gregorian Chant, for example, in western art
musical traditions, as a musical practice without the chronological
connotation.
Let experiential learning the basis of weekly sessions in a teaching
module.
Encourage students to describe, analyse and reflect on the experiences 
offered during the module.
Motivate students to experience unfamiliar musical practices and re-
experience familiar practices with different attitudes.
Allow seminar presentations to include not only module experiences 
and other experiences outside of the module but also relevant issues.

The praxial approach therefore has at its philosophical foundation, a
phenomenological approach that advocates experiential learning. 

CONCLUSION

The feedback from the students involved
in this study indicated both positive and
negative reactions to the implementation of
an experiential learning approach in a
historical overview of musical practices.
The students indicated an awareness of the
effect of experiential learning in the module
but also commented on the demands placed
on them. Their responses indicated an
appreciationof the value experience
and the relevance of their experience of 
musical practices and the philosophical 
foundations in phenomenology, however
challenging. In having to experience a

confrontation between their previous 
knowledge and new knowledge of other
musical practices and adopt new attitudes
towards a study of other musical practices. 
students could almost be forgiven for 
thinking they were exploring music for the 
first time. However, in his Four
Quartets proclaimed:

We shall not exploration
And the of all our exploring 
Will be to where

know for
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UNDERSTANDING AND DEALING WITH
ASTHMA IN YOUNG PEOPLE

Review by Michael Chia 

INTRODUCTION

Asthma is the tenth principal cause of death
in Singapore with 4 % of the adult
population suffering from the condition. An
asthmatic attack can be terrifying for both
the patient and the observer, for an attack
is often characterised by wheezing a
desperate for air. Data reported in

by the Ministry of Health suggest that 
as many as 20% of young people in
Singapore demonstrated asthmatic
symptoms, and the disease
among young people appears t o be
increasing (MOH website). Indeed, school
days lost per year among young people due
to the disease are thought to be substantial, 
albeit there are apparently no published
statistics on the matter in Singapore. 

Exercise has been identified as a factor for
precipitating an acute asthmatic attack. In
fact, in individuals with mild asthma,

may manifest only whilst 
exercising and not at other times. In
Singapore, it is common for parents of
young people who asthma-like
symptoms to be over-protective of their
children. They do this by asking teachers 
to excuse their children PE lessons, 
often for long stretches of time, a gesture
that is often not only unnecessary but may
also prove to be detrimental to the physical
fitness of the children in the long term.
Parents of young people with asthma in
Singapore may not be aware that the 
physical activities during lessons are
often less vigorous and strenuous than those
which young people be engaged in

during unstructured play. guardians
of young people with asthma are also not
aware that young people with asthma are 
capable of achieving high levels of success
in competitive athletics. For example,
Nicolette Teo, a 14-year-old Singaporean
schoolgirl who won a gold medal in
swimming at the 1999 South East Asian 
Games in Brunei is a young person
with managed asthma. It appears that with 
proper management of the disease, young
people with asthma can fully participate in
the normal range of physical activities. 

It appears that the nexus between asthma
and exercise can be described a s
paradoxical, since exercise can induce an
episode of asthma; yet regular exercise and 
physical activity play important roles in the
management of the disease. As young
people spend nearly halftheir waking hours 
in school, an understanding
etiology of exercise induced (EIA)
and how to deal and ameliorate the severity
of such conditions among teachers is of
paramount importance. Physical education
teachers, and teachers in general, must be
empowered with the necessary information
as to how best to help the with
asthma as episode of asthmatic attacks 
are not restricted to 
education lessons. but can occur anytime
and anywhere.

proper precautions are taken and exercise 
and activity sessions are carefully managed,
the young person with asthma does not have
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to forego the positive benefits that exercise
can provide. Importantly, cultivating a
proactive approach in managing asthma 
without the avoidance of exercise and
physical activity can help the growing
young person with asthma reap the health 
benefits of exercise without any

to safety. This article reviews 
the literature on discusses the factors
of exercise and the environment that trigger
asthma, and highlights the 
pharmacological strategies that teachers can
employ in the amelioration and prevention
of EIA .

REVIEW OF RESEARCH

Clinical features of EIA
The characteristics of are
here:

requires between three and eight
minutes of exercise at 80% or more of
maximal heart rate:

usually no bronchoconstriction during
exercise:

peak symptoms occur at between eight 
and 15 minutes after exercise; 

fall in Forced Expiratory Volume in 
second of between 10 and
or more after exercise; 

spontaneous recovery usually within 90
minutes;

refractory period of up to three 
after initial exercise bout;

In essence. the occurrence of EIA is
preceded usually by three to eight minutes 
of exercise. Typically there may coughing,

wheezing, chest tightness, chest pain or any
combination of these symptoms during
exercise, or more so characteristically, eight
to 15 minutes after the exercise bout, with 
resolution after 30-90 minutes (Tan and 

1998). Sometimes, the symptoms
re-appear son e four to eight hours later.
Even though have been typically
observed after exercise, some studies
suggest i t occur during exercise,
especially during prolonged exertion (Tan 
and

Should the young person with asthma
attempt to exercise again after the
symptoms have subsided, the asthma
symptoms that follow the second bout of
exercise may be fewer less severe. 
This has been referred to as the refractory 
period. The duration of this refractory
period has been reported as between 40
minutes and three hours (Tan and 

and the depletion of catecholamines 
following the bout has been
offered as reason to explain the refractory 
period. Some authors are critical use
of the term 'refractory period' arguing that
the patient is only refractory to exercise but
is not refractory to other asthma allergens

Lenner and Strohl, 1986).

What triggers asthma?

Asthma has been known to be triggered by
stimuli such as pollen, animal dander, dust 
mites, smoke, cold and dry air, respiratory
infections, exercise and even anxiety or
excitement. During an asthmatic attack, the

narrows in response to the asthmatic 
trigger because the smooth muscle layer of
the bronchi go into spasm, the inner lining 
becomes inflamed and increases mucus 
production into the airway. These bodily
reactions result in the narrowing of the
airways and more effort is needed to move
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air in and out, thus explaining the
characteristic wheezing of an asthmatic
attack.

Exercise as the trigger for asthma

The rate and volume of ventilation is
directly related to the intensity of the 
exercise. It is the nature of the ventilation 
or breathing that is provoked by the
exercise, and not the kind of exercise that 
is crucial in EIA. Therefore, it appears that
any of exercise can lead to if it is
done severely enough or for long enough 
to increase the volume and rate of air
inhaled (Tan and 1998). The
intensity of exercise is important because 
it is directly proportional to the of
ventilation. Vigorous activities like 
basketball and soccer can trigger a more 
severe asthmatic attack than less vigorous 
activities such as light jogging, brisk

or tennis. This is especially so
when no warm-up precedes the vigorous
exercise and no gradual warm-down are 
done after the exercise. Even so, the young
person with asthma who is more physically
fit and involved in intermittent intensity 
sports is less likely to suffer severe disease
symptoms than someone else with
who has a lower level of physical fitness.

In terms of environmental conditions that
are more likely to trigger an asthmatic
attack, cool and dry air worsens the cooling

and exacerbates the symptoms 
of the disease. Therefore exercising in the 
morning when the air is cooler is likely to 
be problematic for the young person 
with asthma than exercising in the 
afternoon. Therefore skaters on ice who
have are more likely to have EIA
because of the cold environment. Covering 
the nose and whilst exercising in cold
weather has been effective in ameliorating 

the severity of EIA. The use of a mask or a
scarf that covers the mouth and the nose
helps to warm the inhaled air. Swimming
has been recommended to many young 
people with asthma because the warm and 
humidified air around the swimming pool
allows greater exertion without the
exacerbation of asthma. 

A 'refractory period' occurs up to
hours after recovery from EIA. Young
athletes with asthma can take advantage of
this 'refractory period' by warming up
before vigorous exercise. The warm up
induces a 'refractory period' during which
there are fewer and less severe asthma
symptoms with the actual exercise

1989). It appears therefore
that athletes with asthma can train at higher
exercise intensities during the refractory
period without evoking severe asthmatic 
symptoms. Warming down- or a gradual 
decrease in exercise intensity, is apparently
just as important in reducing EIA. It is
thought that warming down 
the re-warming of the and therefore 
results in less obstruction of the airway

1995).

Preventative therapy for EIA 

Prevention is the primary of therapy
for EIA. There are non-pharmacological
and measures that can be 
taken to prevent or lessen EIA. The 

measures in the treatment 
of childhood asthma have been reviewed 
elsewhere and will not be repeated in this 
review.The measures
for EIA are summarised here:

up gradually for least 10 minutes
before the actual exercise bout.

Cover the mouth and the nose with scarf 
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or mask when exercising in a cool
environment.

Where possible, exercise in warm and
humidified environments. 

down or gradually lower the
intensity of exercise without stopping 
the exercise abruptly. 

Good aerobic fitness and a programme of
active general exercise reduce the likelihood 
of young people with asthma having severe 
symptoms of EIA. A regular programme of
moderate exercise can achieve this. Brisk
walking and swimming are good initial
activities for young people with asthma.
Young people with asthma who practise 
effective asthma strategies such as those 
outlined in Table 2. have fewer attacks and 
less severe attacks of EIA. Additionally,
the awareness and avoidance of allergens
such as pollen and animal dander in the
environment will also prevent the
concomitant aggravation of the asthmatic
condition by the allergens or exercise. The
regular and proper use of anti-inflammatory
medications, for example inhaled 

corticosteroids that are prescribed by the
family doctor can also decrease chronic
airway inflammation and the baseline
obstruction of the airway (Freezer et al,
1995).

As mentioned previously, cold and dry air 
aggravates EIA and warm and humidified 
air ameliorates symptoms of EIA. Hence
using a scarf to cover the nose and mouth
while exercising in cold air or in the early
hours morning is helpful because the 
expired air can warm the air to be inhaled.
Exercising in the afternoon or in
environments with warm and humidified air
can prevent or diminish EIA. Young athletes
with asthma can take advantage of the
refractory period hy warming up for at least
10 minutes vigorous exercise. The
warm up can also consist of a regime of
repeated short sprints (Varray and Prefaut,
1992). Warming down, instead of stopping
the exercise abruptly is also crucial in
reducing the severity of The warming
down or gradual reduction in exercise
intensity make airway re-warming and the 
resultant vascular dilation and oedema more 
gradual and less intense 

IMPLICATIONS FOR TEACHERS

Several important implications can he drawn from the studies reviewed in
this article, which professionals dealing with young people with managed
asthma could take note of. 

1. Encourage young people with ittanaged asthma to engage in
physical activity including physical education. 
The physical fitness of young people with asthma may initially be lower
than their healthy peers but when they increase their habitual physical
activity and participate in general fitness development programmes, 
improvements in physical fitness and their capacity for physical activities
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can be expected. Previously, young people with may have been 
erroneous in avoiding exercise for fear of triggering off adverse EIA. This 
may have in turn resulted in decreased physical fitness that can exacerbate
EIA. With an effective asthma management strategy that physical
activity and exercise, young people with asthma are capable of the normal
range of physical activities. 

2. If medicafion has been prescribed, take it in accordance with
doctor's either before or engaging in

An asthma management strategy that includes both pharmacological and
non-pharmacological approaches is more holistic in nature and is also
to be more effective. This allows young people with asthma to talce their
medication before or after embarking on any challenging physical activity. 

3. Where possible, exercise with inspired air. 
Allowing the young person with asthma to wear a scarf around the face or
wearing a simple mask over the nose mouth when exercising in cooler
environments can increase the temperature and humidity of the inspired
air.

4. Make active efforts to warm-up appropriafely before vigorous physical
activity.
This takes advantage of the refractory period. Warm-up 30 to 90 minutes
before doing very intense physical activity. The best warm-up for preventing 
EIA is best determined by the individual, based on past experience,
will likely vary from one young person to another and perhaps from sport 
to sport. 

5. Always warm-down graduallyfollowing vigorous physical activity. 
Both warm-up and warm-down exercises should be part of any exercise
routine that the young person with asthma einbarlcs on. Warming down or 
a gradual decrease the exercise intensity before stopping will prevent 

rapid changes in the rate of and volume of ventilation that have been 
in EIA.

6. Select the appropriate sport or physical
Some activities such as 'stop-and-go' sports and lifting,
throwing and jumping events are thought to be of low 'asthmagenicity'
compared to more intense and vigorous sports played in cold and dry 
environments. Nevertheless, with proper medication and
management, young people with asthma can enjoy a wide variety of 

activities and sports.

--
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Conclusion

Asthma, including that triggered off by
exercise, is a significant problem among
young people in Singapore. Poor
management uncontrolled can
lead young people to avoid physical activity
and sports unnecessarily. This can lead to
the lifelong adoption of a sedentary
lifestyle, and therefore make them 
susceptible to an increased risk of
contracting hypokinetic diseases.
Prevention is the main approach to the
management of EIA. There are 
sense measures for diminishing EIA that
young people with asthma can take before
and after exercise. These measures are best
combined with asthma medications 
prescribed by family doctors. Good long-
term of EIA and increasedphysical
fitness, especially aerobic fitness can also 
reduce the deleterious response to exercise.
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