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teachers, administrators, researchers, and students of education need to
understand ourpresent approaches to determining school effectiveness and the means
by which each of us can become more sensitive to what the schools can accomplish,
do accomplish, and should accomplish."

Benjamin S. Bloom
In Foreword of the Madaus et al.
School Effectiveness: Assessment of the Evidence

The effects of schooling and its consequences have always been a matter of concern for
parents, school-administrators, and policy makers. We all believe that schools can and do make a 
difference not only in what and how much students learn academically, but also in other spheres of

lives. School refers to the extent to which a set of objectives is attained
a school.

A school is supposed to meet the following three objectives; to provide general education for
future citizens, to provide programmes that prepare students for jobs, and to prepare students for
next stage of education. Schools are also supposed to provide opportunities for intellectual,

Personal, social, and vocational development of the students. The set of objectives to be achieved
the values and beliefs about what is important to people. This suggests that schools may be

required to achieve multiple sets of goals or objectives each of which is important or legitimate for
Somebody. If this is true, then an effective school is one that attracts and holds the allegiance of its
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EFFECTIVENESS CRITERIA

In common parlance, pwple talk of a "good school" a "had In August even
the Ministry of Education ranked Singapore schools parents choose a better school 
for their wards. Various consciously or unconsciously, defined and others not-so-
well defined, are used to infer school effectiveness. A survey the reveals that a wide
range of is used to infer "effectiveness". include student achievement, student and staff
happiness or satisfaction, anendance, and job placement. In research studies, of concern with
objectivity and some methodological problems in the defining. and measuring of
some criteria, a limited set of outcomes such as measures of achievement or scores on some
standardized set of tests have been used more often than others indicators of effectiveness. But, 
usually one criterion to the exclusion of others is used as a basis making statements about 
effectiveness of schools. 

Murnane (1987) suggests that we need to use more than one criterion or multiple indicators 
for the same criteria to see whether or not and to what extent a school is meeting a particular set of
objectives. or emphasizing only one criterion may lead us to narrow linear thinking and to
overlook certain aspects. For example, Oakes (1989) that one should not be only
concerned with outcomes, but also with the schooling process and activities that shape day-to-day
school experiences. Understanding how schools produce the results may enrich our understanding of 
why schools get the outcomes they After all, a school cannot be effective if it is not
contributing to its pupils' development in different areas.

EFFECTIVENESS

Many studies have sought to factors that determine or contribute to school
effectiveness. (1979) identified five factors that have had the most impact on school
improvement programmes in the USA and elsewhere in the world. These factors are strong
leadership, safe and orderly school climate, an emphasis on basic academic skills, high teachers'
expectations, and a system for monitoring pupils' performance.

A "meta-analysis" of all American findings by Renihan and Renihan (1984) and reviews of 
research studies on school effectiveness by a few others Mortimore et 1988; Purkey
Smith, 1983; Reynolds, 1985) have identified a number of characteristics found in effective schools.
Acudemic seems to be the most important characteristic identified. It includes assertive

and instructional leadership, assumption of responsibility, having a personal vision,
expertise, and setting high standards. Effective schools also pay conscious and continuous attention 
to creating a school climate that is conducive for learning. This is achieved in these schools by laying
down very specific regulations and guidelines, and by ensuring that they are understood by
everyone in the school.

Effective schools also have a very strong commitment to student learning. Administrators and
teachers in these schools hold high expectations for themselves and student performance (academic
achievement and educational excellence) and have faith in the students that they are capable of
achieving what is expected of them. Other important characteristics found in effective schools are a
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Oakes (1989) also that in effective schools it was not only the content what is
but also the kind of experiences in terms of high-quality opportunities to learn and classroom

interaction how it is taught) which mattered. Resources are necessary but not sufficient to
to school effectiveness. She asserts that it is the way schools transform their available

resources into staffing, structure, and culture that produces results. She also found
that students at schools with longer school days academic year performed bener.

Strong curricular emphasis. practices. extra support for students exhibiting poor academic
performance and parental involvement in instruction either at home or at school were some other 
factors found to be contributing to effectiveness. Some other of school culture such as
the emphasis on teachers' planning for and carrying out teaching as their most important work rather 
than spending time on non-teaching tasks; and providing .them opportunities for programme
improvement, skill development, and professional development also contributed to school
effectiveness.

WHAT CAN SCHOOLS TO BECOME EFFECTIVE?

The first thing that a school needs to do to be more effective is to know the needs and 
expectations of its clients. This is because effectiveness, like beauty, lies in the eye of the beholder.

will help school set up relevant objectives to be achieved. The next task is to develop 
organizational systems and mechanisms to ensure the anainment of these objectives with the available
resources. A reward system that relies more on praise than blame, and a system for monitoring
pupils' performance must be introduced as they have been found to differentiate effective schools from 
the ineffective ones. Conscious efforts also need to be made to develop a sense of purpose and a sense 
of mission among all organizational members by clearly stating goals and objectives of the school and
having their consensus and acceptance of the goals. Involvement of teachers who are the "operating 
core" of the school, must be ensured by joint planning and making them an important part of the
decision making process. Then they could contribute to norms and agree upon ways of
doing things, and as a result develop a sense of community and belonging. The expectations must also 
be communicated as clearly and as explicitly possible to all. Specific rules, regulations and
guidelines should also be clearly communicated so that they are understood by organizational
members, leaving no room for confusion or ambiguity. 

Schools must also ensure that teachers are good role models for pupil and are willing to deal
ith their problems. Teachers must be to do intellectually challenging teaching while

a friendly and supportive atmosphere in the classroom. It is also the school's responsibility
to see that teachers are not involved too much in non-teaching tasks and have enough time to plan for

d carry out their most important task, teaching and interaction with students. Effective schools 
only expect teachers to do all these things, but also provide them with opportunities for

improvement, and professional development.
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AND

INTRODUCTION

Educators and researchers are fond of referring to Albert Einstein, Thomas and
da as individuals who managed to achieve high levels of success despite the fact that

The difficulty of identifying the underachieving gifted is well documented in the literature 
(Maker, 1977; Senf, 1983). According to Fox et al. "in addition to children whose gifts 
and deficits can be easily detected, it is possible that a staggering number of children sitting in
classrooms and functioning at or slightly below grade level have learning disabilities that inhibit the
realization of their true potential". The problem seems to be a result of the "multi-relational
of a learning disability superimposed on a highly intellectual individual" (Waldron al., 1987). 
Because of their giftedness, their underachievement is less likely to be recognized. If detected, there

a tendency for parents and teachers to attribute the underachievement to laziness belligerence.
the past, there was a tendency to depend on a discrepancy formula between scores and

achievement as an indicator of unattained potential, but Senf (1983) cautioned that "no viable formula
for identification can ever be based completely on academic data". He purports that if we use solely
cademic criteria, we could prove that most gifted children perform significantly below potential in
ne or more school subjects. An underachieving is identified not only by depressed

academic skills, but also by personality and disturbances which do not seem to be the 
results of the academic learning problem but "an integral part of the total symptomatology" (Senf,
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WHAT THE RESEARCH SAYS

Who are the underachieving gifted? is of definitions of the underachieving
According to et (1985). an underachieving student is "one who shows

performance rating only in the middle a scholastic ranking or ability standing as compared
other gifted students". (1987) says "an underachiever is a student whose school

performance is below his or her ability". Ford (1992) states "underachievement is an interactive,
multidimensional concept that also incorporates The gifted child may suffer 

than poor grades and the disapproval of parents and teachers. If school performance continues
to decline, the child may also perceive himself or herself inadequate in other kinds of learning

As these unpleasant experiences continue, a negative attitude toward school, self and
learning may result and poor motivation may develop. Under such circumstances, the strengths and
potential of the underachieving gifted are often ignored or go unrecognized. As a result, the child may
be denied appropriate educational

at Risk (1983) indicated that 50% of gifted children do not achieve to their
abilities. Extensive numbers of gifted and talented students find school boring, dull, irrelevant or just
too much work. underachievers puzzle their teachers and parents by the paradox of their 
obvious capabilities and their just as obvious unproductiveness in school. Most educators view
underachievement as a largely socio-emotional or psychological The literature offers
convincing evidence that underachieving gifted children experience problems with self-concept. As
Maker (1977) pointed out, most gifted persons are very self-critical and tend to set extremely high
goals for their performance. It is reasonable to predict that students' views of their own academic
work strongly their self-concept. Problems of self-concept could thus be attributed to the
emotional conflict created by tension between the required conformity in school and the child's intense 
desire to express individuality.

In a study of 496 gifted secondary school students in Singapore, Heng (1992) found that 
achieving students lower academic self-concepts and a lower perception of internal control 

compared to the high-achieving gifted. The low-achieving students also showed a significant
preference for concrete experience and active experimentation.

The TRIFOCAL Model was used in Wisconsin to facilitate the "cure" of
Underachievement Syndrome for gifted students. It is a six-step which is used to modify sch 
and home environments in ways that change both the surface behaviours of underachieving children 
and the underlying characteristics (Rimm et 1989). The model emphasises the importance th
school experiences should give students the feelings of locus of and coping with both winnin
and losing in wmpetition. The six steps are assessment, (2) communication, (3) changin
expectations, (4) role model identification, (5) correction of deficiencies and (6) modifications at
and school. It was found that who participated in the Future Problem Solving
programme which fulfils TIUFOCAL Model Steps 3, 4 and 6 were able to overcome
underachievement after therapy. The (FPS) programme creatively teaches both locus of an
wmpetition while providing both peer and adult support for the students' school productiveness. 



There are many practical techniques that can help teachers reach the underachieving gifted.
single most important factor for increasing production in underachievers is to find out what

motivates them.

IMPLICATIONS

There is a need for low achieving gifted students to have a greater perception of control over
their own successes and failures. To help students do this, teachers could get students to
attribute their successes to their "trying hard" and their not successful attempts to their "not
trying hard enough".

2 To enhance the academic self-concept, schools should establish a "safe" learning environment 
and build a positive classroom environment. Teachers should provide opportunities for
students to excel in the area of their strengths and interests and encourage achievement
through praise and reward both for effort as well as success.

3 Teachers play a major role in helping underachievers because children spend a great deal of 
time in class. Besides creating a conducive learning environment in class where children are
encouraged to share and cooperate in learning , they should vary their teaching methodology 
and use interesting resources and materials to make school an exciting place to be in.

4 If gifted children are to capitalize on open-ended learning opportunities which seem to suit
the learning styles of the majority of the gifted student then, the psychological
climate in the classroom must invite them to take up the challenges offered. This requires a 
change in the usual teachers' management style from that of an "expert" in the classroom to
that of a facilitator empowering students to gain the skills they need in order to fully realize 
their potential. 

5 To be effective, intervention programmes for the underachieving gifted should begin in the
early school years before failure and frustration lead to emotional problems, which in turn,
interfere with further attempts to learn and create still more frustration and eventually, even 
withdrawal from learning. 

6 The intervention programme should have as its foundation, a curriculum that will 
begin with the careful designing of experiences to create the psychological well-being of the
students in order that remediation of their cognitive weaknesses or academic deficiencies is
possible. Students should have experiences that provide them with a sense of accomplishment
and success. The curriculum, too, should be perceived as being relevant, meaningful and
useful and include opportunities for the study of various topics of interest.

7 In addition to normal guidance counselling, which has not been found to be particularly 
effective in reversing the pattern of gifted underachievement, there is a need to have a strong
adult model where real and enduring interest is shown such as the mentorship scheme for
gifted students in Singapore.

Parents play an important role in guiding their gifted children's development of
understanding, a realistic and positive self-concept, a clear sense of self-worth, effective
coping skills, social competence, self discipline and giftedhess. Parents too need
advice and support in playing this role well. 
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IN SCHOOLS

e w by
A. Horton

topical question in Singapore, given the recent introduction of the Sport Excellence programme. It
is most appropriate therefore to consider the topic of competitive school sport in Singapore in the light
of some overseas experiences.

loyalty, determination, leadership and team spirit. It is asserted thar through sport, self-
confidence and self-imaee can also be enhanced. and dedication. self-control and humilitv

INTRODUCTION

The issue of elite snort with the of and it is a

I THE ARGUMENTS FOR AND

I The value of competitive sport and its to society in general has attracted the attention
of educationalists and sports sociologists alike. Support for comperirive sport in schools has been 
based on the belief that develons character hv instilling self-reliance.

I
. . .

has rraditionally been held that both schools and the community can gain direct social benefits from
sport programmes. This is based on beliefs such as:

Participation in sport increases pupils' interest in school and in their academic subjects

Sport character, and this eventually the community in general.

sport fosters in general

develops school spirit and

and the



There is however a body of opinion that refutes such claims, particularly that "sport builds
character". This is seen by some as one of the great myths that persist about sport 1991).
Further arguments contrary to the traditional beliefs about school sport include views such as:

Sport detracts from academic activities. 

The attention of athletes is focused on a set of values no longer current in modern society.

In many schools the majority of students are becoming spectators rather than participants

Money and personnel devoted to sport could be better used to meet the academic goals of the
school.

Sport fosters an anti-intellectual spirit in the school 

Although considerable research has been conducted into sport in schools, the findings are by
no means clear-cut. But academic differences between athletes and non-athletes have been found to 
be not as marked as was once thought. Indeed a number of studies in France, Canada and South
Australia have demonstrated that primary school children whom the time devoted to physical
education and sport was increased were better adjusted and reached the same level
academically as those who were on a regular programme. There is little argument on the issue of the 
influence of sport on the formation of values and character, hut there is also little research evidence
for claims that improvement through sport will transfer to the classroom or the community. Certainly
both positive and negative values can be

THE MORAL ISSUES

In societies where elite sport is practised by young people, one of the fundamental topics
considered by researchers has been the moral and ethical repercussions of the young child's
involvement in competitive sport. The question they ask is: Can the involvement of young children
in elite sport be morally justified, particularly in the light of the intense levels of commitment required 
at the upper levels of such sports as swimming and gymnastics?

There are precedents, however, showing that elite athletes and "ordinary" students can 
in an educational situation without compromising either the needs of

excellence or those of academic scholarship. The Schools of Excellence that can be found in high
schools in Australia could provide an excellent model upon which such schemes could
be established in Singapore. Indeed the developments at the Anglican High School in Singapore in
1994 should be watched with great interest. 

EDUCATION INTO SPORT

Although, the prominence modern sport and its powerful media has
enormous potential as an at forefront must be the school's
initiating its pupils physical The promotion of competitive sport in primary and
secondary schools (and idealistically in universities) can provide the basis
attitudes that place a value as a part of lifestyle. It is a fallacy that sporting
activities are exclusively the elite the senior athletes. All children can from.
enjoy and appreciate in competitive sporting
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WHAT DOES FOR SINGAPORE:'

image school sport is a little more wholesome than that ot British Primary
school sport as by where sport boys' and where
sport, "...makes it for a teacher to stand on the high ground as judge and as the
person in control" Little wonder the perception of competitive spon and appreciation of its value is
so low in the eyes of many UK physical educators. However, Murdoch believes that the UK
is now at a crossroad and that such recent policy initiatives as the National Curriculum, the attempt 
to integrate the work of The Sports Council with physical education, and the Active Lifestyles Project 
indicate that, "...The UK is poised at a very significant and exciting time the development of youth
sports policy and provision..

Perhaps, by avoiding the mistakes of the UK during the past years, Singapore can
capitalize on the unparalleled opportunities that exist to maximize both its sporting potential and the
potential of spon. For those working in the field of physical education and sport, it is gratifying to
see the levels of support given by the Singaporean Government to the whole domain of physical 
activity. This suggests that we have a potential situation where sport can indeed make the wholesome
contribution to the total education of the child of which it is uniquely capable.
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THE RELATIONSHIP BETWEEN SPORTS
PARTICIPATION AND ACADEMIC

PERFORMANCE
Review by
Steven Quek Chin

INTRODUCTION

The pressure on our students to excel academically has never been as intense as it is today. 
Parents go out of their way to ensure that their children do not fall into a learning
situation. This is understandable in our meritocratic society where a good paper qualification will
enhance job prospects, which in turn provides the opportunity for a more comfortable future.

School administrators also continue to push the students to attain better grades, especially
following the recently introduced ranking of schools (Straits Times 100). They begin to feel a greater 
need for their students to excel academically. Hence both parents and school administrators begin to 
remove distractions which will affect the academic results of the students. Unfortunately, sports
participation is considered by many as a form of distraction therefore serious participation is

The Extra-Curricular Activities (ECA) Programme, according to the Ministry of Education,
is to enable students to learn new skills or cultivate their talents outside the classroom 
Participation also helps students to develop qualities such as discipline, loyalty, leadership and
community spirit. Sadly, student athletes are staying away from training for fear of behind
in their school work. Those who convince themselves that they can cope with both sports and studies

objections from school administrators and parents.



Is there a place for sports in our academically pressurized environment? Does sports 
participation affect academic performance? Is there any substantial relationship, positive or negative,
between sports participation and academic performance? Research has been carried out for more than
half a century on the effects of sports participation on academic performance. This article sets out to
review the literature on the above relationship. 

A REVIEW OF THE LITERATURE

A review by (1981) reported that the relationship between sports participation and
academic achievement was viewed differently hy different researchers. He cited an earlier review by
Davis Cooper (1934) of 41 studies which concluded that non-athletes performed slightly better in
schoolwork than athletes, and that athletes tended to get better grades once the sports season is over.
He also reported a study by Larson who found similar results, with athletes having a slightly lower
academic grade point average (GPA) than non-athletes.

However, many other studies have produced completely different results. One of these by
Soltz (1986) found that inter-scholastic athletics did not depress the athletes' below that of non-
participants. In fact the athletes maintained significantly high grades on the average. He also found
that significantly fewer athletes received failing grades during competition than when they were not
actively competing.

Byrd Ross in a study on junior high students, found that athletes' academic
performance was similar to that of non-athletes across all grades and in all subjects. Attitude towards 
school is also similar in the two groups. Adults, student participants and student observers believe that
inter-school sports is generally good. It appears that there are mixed findings on the effects of sports
participation. What are the reasons for such findings? 

SOME POSSIBLE EXPLANATIONS FOR THE FINDINGS

As cited in Ballantine Rehberg gave five intervening factors to explain the positive
relationship between sports and academic achievement:

association with high achievement peers;
ii) transfer of achievement value from sport to classroom environment; 
iii) an increased self esteem which creates a high level of aspiration in other domains;
iv) pressure applied internally and externally to present a consistent in all areas as

a individual; and
v) more career guidance from a significant adult. 

Spady (1970) reasoned that there is a link between mental and physical ability and that the 
better students are involved in a variety of extra-curricular activities of which sports is one. He also
reported that the students' role in the high school peer group was a definite source of success and
aspiration, especially for those from lower socio-economic Otto Alwin (1977) 
extended previous research and found that participation in athletics also had a positive effect on
occupational aspiration and income.

(1986) suggested several other reasons for his findings of a positive relationship between
achievement in the two areas. The students may be most motivated when they are competing or they
may need a good academic record to be in the team. Sports scholarships may also provide a
significant incentive for athletes to work hard. Schumaker et al. (1986) studied the effect of sports
participation on self concept and academic achievement in high school subjects and found that athletes
have a significantly higher self-concept scores than non-athletes in six of eight self-concept areas.
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The literature reviewed. however. not give a finding concerning the
between academic and sports This may partly be due to the

studies heing done in very different contexts, involving a range of environmental factors, types of
sports and different age More importantly, those studies have all been undertaken in the U.S. 

and therefore we must be in making assumptions based on these about the Singapore 
particularly since both Singapore sports and education have inherited somewhat different

cultural traditions than those that apply in the U.S. Nevertheless, there are some important
implications that can be derived.

IMPLICATIONS FOR SPORTS PARTICIPATION IN SINGAPORE

The negative effects of sports participation likedistractions from studies, taking too much time
and energy or taking away curriculum time, need to be guarded against in our own context. The
coaches and administrators should an all-round interest in the welfare of the athletes. By
maintaining an academic balance and restraining external pressure to succeed at all costs, the coaches
and administrators play a vital role in guiding student-athletes through their school life. An example 
is the Athletes Educational Planning Programme (AEPP) provided by the Counselling Centre of the 
University of Toledo which specifically assists freshmen student-athletes to adjust and adapt to the
academic rigors required of the college environment Myers, 1986). After assessing and
reviewing the students' data, including tests scores and area of study, the AEPP staff make
recommendations to the head coach, the directors of the sports department, the tutors and the family
members to help the athletes in their academic performance. With such cooperation and integration 
in their guidance, the coaches, administrators and parents can prevent may of the negative effects of
sports participation. 

On the positive side, sports participation serves its role in the Ministry of Education's goal 
of total development of the student. Besides achieving these there are other advantages that
may have indirectly assisted in developing the academic performance of the student:

The academic pressure on our students is great. Sports participation provides the students with
a medium to ease the tension (Lariviere Sydney, 1992). Besides, it is counter-productive
to study continuously throughout the day and sports participation again provides a good beak

1974; Martens, 1982). Moreover, students who are in search of a break from
their studies may end up mixing with the wrong company. This also applies to students who
have too much free time but no goal in life. They may end up mixing with bad company
resulting in indulgence in unhealthy habits. These will cause more disturbance to the students' ,

academic pursuits, and may affect the students' lives as a whole. Properly administered sports
prevent our students From falling into such a situation by providing them with a healthy
alternative.
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Sports allows thz development of other aspects which facilitate 
academic When students are to commitments early during life,
they learn time management. This useful later when they up the
academic where their workload becomes heavier and morz dzmanding. They find that
they can cope more comfortably due to their earlier experiences.

Finally, self-discipline, an important component in competitive sports, is also developed
through serious participation which many non-participants may not experience. Again, the
disciplined students benefit as they are more equipped to handle distractions due to the
training they have undergone student-athletes.
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PROBLEMS WITH PRIMARY SCHOOL 
SCIENCE: LESSONS LEARNED

Review by
Barry Sponder 

INTRODUCTION
Research reviews in recent issues of REACT have focused on that students have

em to use better
es on the teacher's

often unnoticed problem, the 

THE PROBLEM
Current literature about primary school science education indicates that many teachers, in

ally occurring events
mers, 1993; 
n apparent in their
view of the science
tal evidence suggest 
85; Sponder, 1993).

Apparently, in a domain that reflects some of mankind's greatest scientific, and technological
advancements, many educators are failing to properly explain and teach some of the most common
and rudimentary phenomena that humans experience. This problem appears to reflect the high level 

science illiteracy among the general public while the research which has been done would suggest
major misconceptions persist from childhood to adolescence to adulthood (Mant Summers,

p. 106). Two recent studies in Great Britain illuminate the problem.

WHAT DOES THE RESEARCH SAY?

were interested in 
how much the teachers understood basic curriculum topics such as the following:

of the sky; explanations for day and night; the seasons; the phases of the Moon; the 
and movement of the planets; the scale of the solar system; and the relationship between the

planets and the solar system (Mant Summers, 1993, p. 101).

The researchers used the interviews to develop a representation of the teachers' mental models
to determine



misconceptions, if any, the teachers held. The data was further analyzed to find out how
teachers could correctly use the scientific view to provide classroom explanations, versus the
frequency of using their misconceptions to explain phenomena. The study found that most 
did not have "a good observational knowledge of what happens in the sky" and that 
of the models of the universe held by the were not in accord with the scientific model"

101). Consequently, "the discrepancies between mental models and the scientific view
to inability to explain, or erroneous explanations for, phenomena such as day and night, the seasons,
and the phases of the Moon" 123).

WHAT WERE SOME OF THE TEACHERS' MISCONCEPTIONS ABOUT THE EARTH'S
PLACE IN THE UNIVERSE?
Some of the teachers' erroneous ideas (and a scientific explanation) were as follows 
1. Misconception: The seasons are caused by the Earth's distance from the Sun For example,

in the summer the Earth is closer to the Sun and in the winter farther away.
Explanation: As the Earth revolves the Sun, the combination the Earth's

tilt and its orbital motion causes the seasons. Sunlight is most concentrated at the equatorand
is spread out the north or south that you go, therefore, without the Earth's tilt the
seasons would not change all year. It is not surprising then that Singapore, which is near the
equator, experiences relatively little seasonal change. This concept is best illustrated using
models.
Misconception: The phases of the Moon are caused by something blocking the way such as
the Earth's shadow.

Explanation: The Earth's shadow is the cause of a lunar eclipse, not the Moon's
phases. phases are caused by the Sun's illumination of the Moon and the relative
positions of the Sun, the Earth and the Moon. Because it takes the Moon almost 28 days to
circle the Earth, each new lunarphase takes place every seven days. This concept is also best
taught using models.
Misconception: Planets orbit the Earth like the Moon. 

Explanation: A planet orbits a star, such as the Sun. A moon orbits a planet. No
planets orbit the Earth.
Misconception: Stars are something which happened a long time ago but no longer exist. 

Explanation: The is a star and the exist today. 
Misconception: The stars are part of the solar system. 

Explanation: The solar system refers to the Sun, which is a star, and planets
that orbit it. stars are not part of the solar system but are outside of it.

DID THE TEACHERS THINK ABOUT THEIR OWN RESPONSES? 
The teachers grew acutely aware of how much they didn't understand about the Earth's place
in they were generally dissatisfied with their answers. One remarked, "If you
are only one step ahead (of your students), you have nowhere to steer the bright ones"
124). In many cases this dissatisfaction increased their motivation to improve their knowledge
and understanding of the subject. As an aside to the study, even the researchers, two physics
graduates, ,"became aware of substantial inadequacies in their (own) understanding of
observed phenomena" 103).

The teachers also expressed a lack of confidence in their subject matter knowledge. 
need to build up some basic understanding, but it's also about having confidence that your
understanding is right" 124). The researchers suggested that a major task of teacher
education materials must be to develop the degree of understanding for teachers to feel 
they "own" the knowledge - that it is coherent, consistent and meaningful to them, and
it can be used to make predictions and solve problems 124).
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Many teachers placed their trust in the resource materials they used. One teacher felt that "the
important thing for the teacher is to know where to get the answers it' they don't about it, and
where to direct the children" 125). The researchers, however, suggested that this trust
might be "misplaced" since many materials are inappropriately illustrated, inadequately 
designed or even poorly written. "Clearly, teachers need to be made aware of these 
problems" (p.125).

WHAT DID ANOTHER SCIENCE STUDY 
Kruger et (1992) surveyed 450 primary teachers to assess their conceptual understanding

another component of the National Curriculum forces and their energy, and changes
Although the teachers had various levels of science training, and differed widely in their 

teaching experience, they were all responsible for presenting the appropriate science concepts to their 
classes. Many. in were in charge of planning and coordinating school-wide science programmes. 

Surprisingly, the researchers found that the majority of the respondents were unable to meet
many of the course objectives that students were expected to attain. Teachers consistently had
problems understanding and applying the concepts of force, energy and chemical changes in materials.
The research team concluded that "clearly, if the level of understanding of teachers is exemplified by 
the results (of this study), training is necessary to improve the understanding of these teachers and
provide them with a coherent, particular model for the constitution of matter so that they can guide
the conceptual development of their pupils on a rational basis" 347).

WHAT ARE SOME OF THE FACTORS THAT INHIBIT THE TEACHING OF
SCHOOL SCIENCE?
1. Scientific explanations of force, energy and materials are often counter-intuitive and require

additional knowledge to them. Because few primary teachers have further
training in science, they are more dependent upon the teacher's manual or curriculum guide, 
which often have their own shortcomings.

2. It is difficult to change teachers' scientific misconceptions or preconceptions about science
unless sufficient time and training are devoted to the task.

3. In countries near the equator, such as Singapore, the absence of seasonal climactic 
changes deprives educators of good referents for teaching many science concepts. 

4. The general availability of information about science such as the extensive media coverage
of astronomical events; the proliferation of science tiction-hased movies, games and literature;
and the use of computer-generated graphics to explain scientific phenomena, may all
contribute to generating scientific misconceptions among the public.

RECOMMENDATIONS FOR SINGAPORE TEACHERS 
When teaching science concepts, educators should look for more than one source for
gathering information and ideas for their classroom presentations. 

ohservable.

Singapore has an excellent facility, the Singapore Science Centre, which can provide teachers
with ideas, hackground information and. in some cases, resources to teach science concepts.

Teachers can use the Moon, the tides and the stars as referents since they are readily



and commercial programmes such
videodiscs, computer programmes. that

and On a
familiarize adapt them 

as to own teaching 

who have access to computers can use and library search 
or ideas for their science 

6 . Outstanding school science teachers may he mentor less-experienced
to provide in-service training

Primary level science is recognized as an area in which teachers need additional training 
and support to do a more job. It is sobering to realize that since primary teachers will likely
present science to approximately 30-40 students per year. they may eventually reach a total
of almost one thousand students during their careers. Therefore. it is to everyone's benefit to ensure
that teachers are given the necessary time, resources, support, mattrials and training to help them to
develop a solid understanding of basic science concepts. 

SOURCES
S., E., C., and Carter, D. (1992). A longitudinal study of primary teachers'

perceived competence in, and concerns about, National Curriculum implementation. Research
Papers in 7, 53-78.

Cohen, M. (1982). How can sunlight hit the moon i f we are in the dark? Teachers' wncepts of
phases of the moon. Paper presented at the seventh annual Henry Lester Smith conference on
educational research in Indiana (USA).

Goh, N.K.and Chia, L.S. (1993) Concept mapping and science learning. REACT (1).
Goh, N.K.and Chia, L.S. (1993) Some problems with pupils' misconceptions in science. REACT

Jones, (1991) Pre-service elementary school teachers explanations of diurnal, seasonal and lunar
phenomena. School of Education, University of Tasmania, Australia. paper).
C., Palacio, D., and Summers, M. (1992). of teachers' conceptions
of force, energy, and materials. Science

Lee, K.W. (1993). Some difficulties associated with the teaching and learning of problem-solving in 
science. REACT (1).

Mant, and Summers, M. (1993). Some primary-school teachers' understanding of the Earth's place 
in the universe. Research Papers in 101-133.

Nickerson, R. A. (1985). Understanding understanding. American Journal of
237.

G., Torosantucci, and Vincentini, M. (1988). The floating objects on the moon:
from a theory or an experimental fact? Journal of Science 10,
70.

Sponder, B. (1993). Reformulating useless questions for classroom instruction. Teaching a
Learning, 4149.

Summers, M. (1992). Improving primary school teachers' understanding of science concepts: Fro
theory into practice. Journal of Science Education, 14, 2540.

Vosnaidou, S. (1991). Designing curricula for conceptual restructuring: Lessons from the study o
knowledge acquisition. of Curriculum Studies, 23, 219-237.

4



MOTIVATION: DO FEELINGS MATTER?

What makes our students tick? Why do they do the things they do? What determines the
amount of energy they bring class, and the of effort they make in various classroom
situations? How rational can we expect students to be when they make choices about their school 
work? How do their whether they come to school, and what they d o once

get there? These are the kinds of questions that motivation theories aim to answer.

complex and changing field of motivation has recently been summarized Bernard
in a volume "Human Motivation: Metaphors, theories and research" (1992).

been one of the investigators in the field of motivation, especially in the area

in our interactions students



One of Weiner's primary objectives in writing his hook was "to give emotion some of
rightful credit in the understanding of motivation" xi). Emotion has been given only a peripheral
role in theories of motivation to and there has been little concerted research attention aimed
understanding the influence of emotions on activation and choice. In contrast to work on 
theoretical level, educators in practice have long been aware of the importance of feelings and their
apparent motivational impacts.

In order to appreciate the limitations of contemporary models of motivation, we need to look
at the assumptions about human nature upon which they are based. Weiner how theories and
research on niotivation over the past three decades have been organized around a particular view of
human nature which he calls the metaphor. This metaphor, which casts humans as ultimately 
rational, objective, and capable of perfection, has guided the work of social learning theorists, level
of aspiration thwrists, personal construct thwrists, attribution theorists, and expectancy-value
thwrists.

has been a major focus of work guided by the Godlike metaphor. 
Research conducted this perspective has been brought most conspicuously into the field of
education, in terms of various strategies for increasing students' motivation to learn.

In particular, the need to achieve, or level o f has been a primary focus among
attribution and expectancy-value theorists. These theorists assume that we act much like
scientists or as all-knowing decision makers, seeking to understand the structure of the world in order 
to make accurate predictions and optimal choices. Applying this view, it might he assumed, for
example, that teachers and students know all the goals available to them, know the likelihood of each
goal, calculate how those likelihoods change depending on what caused success or failure, and then 
select the goal that is perceived as having the most personal utility.

Does this picture look anything students? Is this the process that gets out of bed
in the morning to come to school? Does this synopsis seem at all familiar to us as teachers, deciding
how to greet a particular student as he or she walks through our classroom doors? Doesn't it seem
that this conceptualisation of motivation as a purely rational process would have us all lost in thought
before gaining enough certainty to know whether we want to act at all, and how we want to respond
from moment to moment? 

The same kinds of doubts that we might have how well current views of motivation 
represent our actual experiences have cast a shadow on motivation theories and research..
Investigators are now questioning the purely rational, knowledgeable, objective aspect of the Godlike 
metaphor that has dominated the study of motivation. Hence, Weiner announces that a new metaphor
is evolving. This emergent view still casts humans as 'Godlike' in our capacity for rationality, but
elevates emotionality to a much more central role. Weiner anticipates that future research, theory, and
practical applications guided this new sub-metaphor, which he calls the Person is a Judge
metaphor, will be focused:

(I) more on emotionality and less on rationality, compared to previous conceptualisations; 

(2) more on or judgement, and less on decision making and choice;

(3) more on the external social and less on intrapsychic or individualistic concerns.
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FOR TEACHERS

Growing evidence shows that, when we are acting independently, rather than in groups, we
often do not make decisions based on logic or reasoning. We often make decisions that are
patently irrational (see Dawes, 1988). Further, we are poor information processors, and

users of information once it is obtained. Choices that could help us are negated,
expectancies are biased, information is ignored or misused, and we all suffer from a variety 
of personal delusions (see Tversky Kahneman, 1974).

Hence, we should recognize that our students and ourselves are prone to an array of cognitive 
shortcomings. We simply cannot expect we only "lay out our students,
they will logical or "right" about their school work or that their output will

the same as our input.

For the same reasons, must not attribute students'poor choices or
necessarily to tutelage. This kind of external causal attribution rests on the same 
perfectionist fallacy about humans that has resulted in the disillusionment with motivation 
theories guided by the Godlike metaphor over the past thirty years. 

unconsciously driven.

Virtually all theories of motivation have relied on the assumption that ultimately, we all seek 
to get the most pleasure and suffer the least pain in everyday life. Even the most rationalistic
views of human nature have this assumption at their core. basic pleusure seeking
inclination is the achievement motivation - it is moves us to pursue



This surely the fur the widespread 
subscribing to the that must he places that into
being and that between her

baseline
learning. This lies at the core of the whole school, Pastoral

Care that i s hold in schools. Steps taken to increase the amount of that
can experience uhen are in should help to of they

bring to school and tu actively in the process learning.
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THE USE OF IN THE
CLASSROOM

Review by
Low Guat Tin

The use of humour as a tool to enhance the teaching and learning process has 
investigated since the 1930s Perl, 1933) and in recent years, researchers Ziv, 1988) have
investigated the relationship between humour and creativity, humour and giftedness (Ziv Gadish,

humour and motivation (Gibb, 1964); humour and the management of undesirable behaviour
1977).

However, humour in the classroom is a twentieth century phenomenon (Korobkin, 1988) and
research topic, it is relatively new. The idea that teaching and learning can be was frowned 

was considered unscholarly, unprofessional and perhaps undignified to use humour as a
strategy and this could be why in most teacher training programmes, trainee teachers are not

any to the use of this tool. 



Using humour in the classroom was seen as an attempt to become popular with students 
"serious professionals" (Korobkin, 1988) conduct serious business, and teaching and learning is a
serious business.

HUMOUR WHAT IS IT?

Humour is not just telling jokes, finny stories, showing cartoons on overhead projectors, or
playing around with language. This of arriving at a satisfactory definition of "humour"
which is acceptable to all researchers has been repeatedly emphasized in the literature and this could
be one reason which deters research in this area.

According to Korobkin "it is a kind of presentation, a diagnostic strategy or activity
that the instructor can use in order to promote comprehension, creativity, motivation and delight".
Apte (1985) pointed out the following attributes of humour:

sources that act as potential stimuli;

the cognitive and intellectual activities responsible for the perception and evaluation of these
sources leading to humour experiences; 

behavioural responses that are expressed as smiling or laughter or both.

But just how does humour affect the learning process in the classroom?

WHAT DOES THE RESEARCH SAY? 

Ziv (1976; 1983) investigated humour and creativity and humour and divergent thinking. In
the first study (Ziv, two of verbal activities from two parallel forms (Forms A B)
of the Torrance Creativity Test (TCT) were administered to 282 tenth graders (equivalent to
secondary four). Three weeks after Form A of the TCT administered, subjects completed Form 
B of the test. half the pupils completed Form B only after they were exposed to a humour
stimulus. Results showed that exposing adolescents to a humorous stimulus increases creative
thinking as measured by a creativity test.

In 1983, through two studies, he investigated the influence of a humorous atmosphere on
students' creativity scores. His premise was that a humorous atmosphere might "free" the students
"to toy with ideas", even 'crazy' ideas, and move away from conventional thinking. In the first 
study, the humour climate was aroused through the use of cartoons and short clips of comic films.
In the second, adolescents were instructed to use humour to respond to the test. Results from both
studies showed that a humorous climate, a "f in mood", influences students' scores on divergent 
thinking.

Besides increasing creativity and divergent thinking, will the use of humour in the classroom

influence the learning process?

In 1977, Kaplan and Pascoe explored the effect of two types of humour upon learning in a
lecture situation. They used humour related to the concepts taught in the lecture and those that have
no relation to the content of the lecture. The purpose was to find if humour had any effect on the
comprehension and retention of lecture material. University students were thus exposed either to a
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lecture or to one of three huniorous versions of the lecture. Through tests of comprehension
immediately after the lecture six weeks later, the investigators found that retention of

humour material was significantly improved only in the retest six weeks later, the group
exposed to lectures with the concept-related humour did significantly better than the group
to the serious lecture. To the researchers, humorous examples may have served as cues for 
information.

(1988) reported two experiments conducted with students in tertiary institutions. In both
the teacher who taught the experimental and control groups used relevant humour in the

group and no humour at all in the control group. To measure the effectiveness of the
humour, scores of the final examination for both groups were used. The second experiment 
replication of the first. Results of the studies showed that students in the group where humour

used had higher examination scores on the final examination. Ziv cautioned that "these results
a function of the special conditions of the preparation of the teaching material and the teaching

Gorham and Christophel (1990) explored teachers' use of humour in relationship to
immediacy and learning with undergraduate students. These students were enrolled in basic
required communication courses. The researchers found that the amount and type of humour

outcomes both cognitive and affective.

WHAT ARE T H E IMPLICATIONS FOR TEACHING?

Based on a review of the above articles, the following implications can be drawn:

To increase divergent thinking or creativity in the classroom, teachers could find ways of
introducing humorous stimuli cartoons, jokes) in their lessons. 

Divergent thinking can also be increased where there is a humorous climate created either 
through comic films, cartoons or even requesting pupils to use humour when responding to

TO help students recall difficult materials, teachers might want to consider linking the 
concepts to a humorous stimulus. 

Teachers who do use humour in the class should consider using only that which is related to
the concepts they teach. Researchers have noted that an "optimal dose" of humour in a
classroom is 3-4 instances per hour.

the discriminative use of humour and shared laughter can a) increase divergent thinking;
encourage students to he freer and less conventional in their expression; c) increase 

immediacy and learning, a knowledge in the use of humour would appear to be an
important tool for all teachers to acquire. The to use humour is a skill which
can he acquired

School-based workshops on "the use of humour in teaching" could be organised and
he shown how humour can he used in the This skill can be taught or caught as

is contagious.
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ATHEMATICS INSTRUCTION

Review by
Victoria Y.

--

BACKGROUND

Researchers generally concur that cooperative learning produces positive effects on student
learning. Johnson and Johnson (1987, 1988) report that cooperative learning enhances students' 

While the benefits of cooperative learninghave been generally endorsed, researchers question 

d increases non-productive class time. 
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Johnson and Johnson (1990) described a fourth grade classroom that was "a mess"
the teacher did not understand or implement measures to ensure true cooperation. Less abl
were a free ride on others, while more able ones felt that they were "suckers" or took
ways that benefited only themselves. Johnson et al. (1988) suggested that students need
taught to ensure successful, implementation of cooperative learning. Th
included positive interdependence, face-to-face interaction, individual accountability, social ski
group processing.

One study that is particularly useful in focusing on both the benefits and prohl
learning is "Using Work-Groups in Mathematics Instruction" by Good et (1989). This

study will be discussed in some detail to enable educators to gain a perspective of both the positiv
effects and potential problems of using a cooperative appruach. 

WHAT THESTUDY I S ABOUT

Good et al. (1989) studied 15 teachers in nine elementary schools who used "work-groups"
in teaching mathematics. The term, work-groups, is used to identify small. heterogeneous groups that
are formed to interaction, and to enhance academic and social outcomes. Work-groups are
distinguished from "achievement groups," in which students are grouped homogeneously according.
to achievement. The purposes of the study were to examine how teachers implemented work-groups
in the classroom and to out the elements that contributed to effective, as well as ineffective
implementation.

WHAT THESTUDY DISCOVERED

study revealed patterns of strengths and weaknesses in the use of work-groups. Lessons 
that were successful these teachers estahlished clear instructional goals, 
managed student behaviour gave clear instructions, planned tasks that encouraged reflection 
and diverse solutions, and spent adequate time clarifying and reviewing central ideas. Lessons that
were not successful generally encountered in the above-mentioned areas. 

Strengths observed:

Active Learning
Students interacted cooperatively and exchanged mathematical ideas more frequently
in work-groups than in achievement groups when a task was reasonably well
organized. Where materials were available, students were active. constructivelearners
who were encouraged to explore phenomena. manipulate summarize what
they had learned, discover patterns in situations. and In the best
examples of work-groups, peer interaction challenging materials were combined.
leading to advanced mathematical 



Motivation and interest
Most lessons were designed to develop higher order thinking skills rather than 
computational skills or quick processing of information. Students working 
cooperatively had a to talk through and share concepts and different
perspectives in problem solving.

Opportunities for interaction
Students developed the ability to work with peers and to he sensitive to the needs and
interests of other students.

Teachers as creator of activities
Teachers analyzed their students' needs and developed materials that were suitable for 
team learning. They rarely used textbooks or teachers' manuals because these 
materials did not encourage team work. When these materials were used, they were

to adapt to the needs of work-groups.

ohserved:

Insufficient curriculum materials 
There was a paucity of materials that were designed specifically for small-group
learning. Textbooks were unsuitable for team learning because they focused on 
mechanical, routine tasks for practising computational skills, tasks that were
predominantly targeted at students working alone. Teachers had to make use of
whatever resources they could find -- taking examples from in-service programs,
buying supplementary books, and producing their own materials.

Curriculum discontinuity
Lack of materials and a coherently designed program led to discontinuity in the
teaching of content within the class and across grades. 

Inadequate time management
Teachers did not pace work-group activities effectively. Some allowed too little time
for groups to work, resulting in incomplete tasks or disorganized groups. Others 
gave too much time, resulting in off-task behaviour.

Passive students
A subset of students was found to be habitually passive, often leaving other students 
to do the work. 

Lack of structure nnd
Many lessons ended without time set aside for discussion and summarizing.
Following group work, time needs to be given for teacher-led or group-led
discussions to focus, clarify, expand, and consolidate learning. 



CONCLUSION FOR TEACHERS 

this study is that it is the implementation and use of
per that cooperative learning is

firstly, have a thorough understanding of cooperative learning. what i t and what
it requires o f and students. Careful consideration needs to he the grouping
of students. structure of the pacing. the materials the teaching of

skills, and the accountability measures expected and of
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STRUCTURES
Review by

COOPERATIVE LEARNING: AN
ALTERNATIVE TO COMPETITIVE AND

INDIVIDUALISTIC CLASSROOM 

INTRODUCTION

Cooperative learning in primary and secondary schools is attracting increasing attention as
alternative to the more traditional competitive and individualistic approaches to teaching and

This reviews research on cooperative learning and examines ways in which teachers
Singapore schools can structure the classroom environment to make cooperative learning more



A great deal of research has been conducted in the USA on the effects of cooperative learning 
procedures on student achievement. A review of over 120 of these research studies by Johnson et al.
(1981) indicates that cooperative learning experiences tend to promote higher achievement than the
more traditional competitive and individualistic class structures. These results hold for all age groups,
for all subject areas and for tasks involving concept attainment, verbal problem solving, 
categorization, spatial problem solving, retention and memory, and motor performance. Johnson and
Johnson also that in many subject areas related to science and technology,
cooperative learning promotes the use of greater reasoning strategies and critical thinking
competencies than competitive and individualistic learning. 

Madden et revealed that when primary pupils work in four-member, heterogeneous 
learning groups and are given a group reward, granted on the basis of all members completing
reading and writing tasks students gain in academic achievement. More recently,
(1992) found that the development and of cooperative learning methods in the 
mathematics classroom results in greater student participation in mathematics, enhanced higher-order
thinking and, significantly, greater teacher enthusiasm.

Mills and Durden working with gifted children, were not quite so convinced of the
benefits of cooperative learning. Their research indicates that grouping gifted children for instructional 
purposes does not affect academic achievement. 

Similarly, the results of one study carried nut in Singapore with 100 Secondary One students,
who were classified as below average on general ability streaming, shows that there are no significant
differences in performance in mathematics and English between students working conperatively and
those working individualistically (Chin et al., 1988). However, the results of this particular study
indicate that students in the cooperative group improved in their attitude towards learning
mathematics.

From a different research perspective, Sharan (1980) and found that the
benefits to students working cooperatively in the classroom include greater self-actualization and
improved mental health, increased trust, acceptance and support of each other, and improved relations
among group members with reduced amounts of conflict. They also found that cooperative and group
learning are considerably more effective in fostering social and inter-personal skills than competitive 
and individualistic classroom structures.

Although not conclusive, there is evidence from the research to suggest that
cooperative learning experiences certainly have the potential to promote higher academic achievement
and more positive inter-group relations in Singapore schools. 

WHAT CAN TEACHERS DO TO MAKE COOPERATIVE LEARNING
MORE EFFECTIVE? 

Of all the cooperative instructional arrangements, Slavin's model has proved to be
the most effective in increasing student achievement. This incorporates teams of four or five members
who are balanced by ability, gender and ethnicity. Team members provide assistance and feedback 
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each other and receive academic quizzes 
via parents. The are

weeks to give with othzr and give
scoring reams a chance

Many teachers who are with the cooperative cited are likely he
concerned or disruptive students being alienated hy the group 

integrate all members into the cooperative learning situation and reduce
ct, Johnson suggest that teachers implement the

make decisions about placing students in heterogeneous, multi-ethnic groups before the start
of the lesson;

clearly the objectives of the lesson to the students;

clearly explain the task and the cooperative procedures to be followed;

clarify divisions of labour and allocation of materials within groups;

emphasise that all are responsible for mastering the material; and

indicate the joint reward to he gained at the completion of the academic task.

ey also suggest that teachers take steps to :

monitor the effectiveness of the groups learning cooperatively and intervene to provide task 
assistance or to increase interpersonal and group skills; and

evaluate students' achievement and discuss with students how well they with each 

On.the basis of the ahove review, it would be reasonable to suggest that teachers in Singapore
chools could use cooperative teaching and learning methods to:

improve students' academic achievement in a variety of subject disciplines; 

reduce elements of unhealthy academic rivalry amongst students in an education system which
is highly competitive;

promote the Government's intention of creating a harmonious, multi-racial society
encouraging students to gain greater understanding of, and respect for, members of different
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