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Most dissertations or theses are 
expected to have a separate 
chapter entitled "Literature 

Review", although today there is an 
view. For example,Evans 

has 
"I havegoneto some trouble to get 

rid of the idea thata review should 
be included as a separate chapter in your 
thesis. You will be referring to the literature 
where appropriateat nearlyevery point it: 

the initial of current theory, the 

approach to the design of surveys or 
experiments, in the discussion of results,and 
in the of them to develop new 
theory. So why have a chapter called 
'Literature Review'?" The point is that 
traditional practice as we know it is not 
necessarily sacrosanct - it can change. 
However, the purpose of this article is not to 
debate the issue but to suggest how 

review,even if it remains asa single 
chapter, can be made more pertinent and 

thesubstantiveand methodologicaldevelopments in a particulararea of research, 
from which youcan make 
in own study. 

tohelp develop the proposed 

2. is present state t
education? 

he art in reviewing research in 

In academic reviews,such asthescholarly contributions in the Review 
of Educational Research, the mode is being replaced by 

approach. If the waysof reviewing can be placed on a 
continuum,the result would resemble Figure 1: 

Figure 1. stylesof reviewing 

Narrative Numbers Meta-Analysis 

Review Integrative Review 

In most in education, the narrative mode still prevailsdespite the 
fact that there someshortcomingsin the way traditional are done. 
The difference between a review' and an 'integrative review' has 
been explained by et (1985, p. 164): goal of an integrative 
review is to collect of the done on a specific topic, subject each 
study to critical examination, and propose a comprehensive explanation that 

will covet all of the studies... Integrative 
reviews are distinguished summative 
ones, in which is no attempt to do more 
than report what the findingsare in a series of 
studies. reviewscan. be helpfulin 
locating information on specific topics, but 
they do not advance or synthesize findings". 
More 
 be said a little later about a type of 
integrativereviewing called meta-analysis. 

objective than what is often found in 
Adopting a 

I begin with a basic 

1 .  review the 
Because the natureof research is supposedto 
becumulativeandprogressive,withone study 

on there is a need to show 
where your own study stands in relation to 
earlier work on the same topic, in terms of 
the substantive area and methodology. As 
Cook and (1980) have put it: one 
purpose of literature reviews is to establish 
the 'facts'. The 'facts', in this case, are the 

seem to be presentagainand 
again in certain studies. In your 
review of previous research should attempt 
to address fundamental questions: (i) 
What are the major trends in that body of 
research that have helped to shape your 
research topic?, (ii) are the issues that 
are for your topic?, and 
are the of to your study? In 
other words, review to"size 


So,what are shortcomingsof review? 
Firstly,the review tends to beselectiveand subjective.Ineither case, 
the reviewer chooses what is to be reviewed and ignores studies do not fit 
into the argument. The selection of studies can be biased (see Cook 
and 1980). Secondly, the reviews are 
imprecise with no statistical summation of the relationships between selected 
variablesand other variables, especially across It is this subjectivity in 

presentingand research findings that can lead (and has 
led) to different.conclusions. 

4. How can reviewing be made subjective? 
As noted under Question 2, the move is towards the use of meta-analysis in 
scholarly reviews An integrative review, such as meta-analysis, can be very 

for someonewritinga literaturereview for a 
But what ismeta-analysis? et (1985, 176) it as 
part of a review. It is a way of combining a of studies 
according to rules. The goal is to summarize, mathematically, 
what we how about the in a given research area1'. In this type of 
summation, the trendistoaggregate statistically across studiesin order 
to get an average effect size. The move for greater objectivity in 

research findings acrossstudies. 

the search for objectivity, a number of techniqueshave used. In earlier 
days, vote counting was advocated; it is although it has its weaknesses, 
themainone that there is no way of drawing the size of 
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meta-malysis, introduce features 
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effects or the relationshipsbetween variables. The techniquetabulatesthe appropriate,use a box as shown 
directionand statistical.significance of results, as shown in Table 1 below. in Table 1 above or of it, for 

which examples can found in many 
Table 1. A summary of with respect to the question: review articles. As shown Figure 2, 

the of aid recall? you can also present graphically a 
distribution of effect sizes. Other 
statistical techniques can be used (see 

et al., but remember 
"statistical precision substitute 
for conceptual clarity" (Light 

10). 

Studies indicating Studies indicating 
Yes NoSignificant Difference 

Jones 1923 192%(3 studies) Peters 1972 

(4 studies) 1956 Thomas 
Berliner 1958 
Berliner 1971 1959 
Berliner 1972 Pauk 

Harris 1968 
Gray 1973 (2 studies) 1970 

Baker 1974 Fisher 1974 
Fairbanks (1977) 1975 

Van 1975 

Source:Table adapted (1978) 

6. In conclusion? 
I withtwocaveats. Firstly, 

to and 
the weaknessesof are 
not inherent. Whentheseare well done, 
they can be useful, too. have also 
suggestedthat"most of of 
meta-analysis can be applied to 

The positively significant studies, the negatively and those with no qualitative [narrative] reviews to 
statistically differences are groupedindifferentcolumns of the table. On improve them7'@. 449). The second 
the basisofthe thereviewer will attempt to generalizations,which caveat takes us back to the statement 
are not easy to when the number of studies in the first two columns seems from Evans 70) that the 
balanced, On this question, the results in Table seem this literature review should as a 

technique, you will not obtain a statistic or index to show the extent to the reference point for the rest of the 
across studies is significant. dissertation. I am the review 

chapter remains of the 
However, other techniques of computinga combined test involving rest of the and is 
values or values of test statistics chi-square,F-test) are now use. These again.Then,why review research 
can be found in books on meta-analysis, the most of which is probably literature? 
Glass et (1981). A statistical indicator more often used 

is effectsize, measureof whichfor typesof studies is d 
defined as the difference group (say, the experimentalgroup vs the 
control group) divided by the within-group standard deviation, depicted in the 

below.[Glass et (1981) prefertouse deviationof 
or averaged studies to provide an 

overall index of effect or be displayed as in Figure2 below. 

10 Figure 2. Display of effect sizes 

Number 
of 

Studies 

-0.20 0.00 0.40 0.80 
Effect Size 

Adapted Light and (1984) 

In I think the student should be clearabout the objectivesof his review and the 
he use to or exclude studies conceptual 

and in studies). Secondly, the isnot expectedto 
do a full-scale some attempt could be made to of 
quantitatively-organized reviews that make for clarity and objectivity. 
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The adage "a healthy mind in a 
healthy body"has never been 
more in Singapore 

than in the present research contextat 
the School of Education. 
Often, the public and even 
in educational circles comment that 
physical education has become more 
science than jumping and 
getting stronger (the Olympic mom: 

How has the 
perspectiveof the PE teacherswitched 
from a facilitator of fitness to one of 
classic coach, knowledgeable 
nutritionist and research sport 
scientist? 

Researchat SPE has divided into 
subdisciplines incorporating sport 
pedagogy, sport studies and sport 
science. Because teaching is the main 
emphasisof Mission Statement, 

the use of an x-ray absorptiometer,as well as coronary risks and osteoporosisof 
the older generation. 

the domain of sports pedagogy, research area has been the assessment of 
year teachers, the adaptations necessary to accommodate heavy work 

schedules in schools and the call for more accountability for fitness 
and fatness. Along this same a few research topics have observed the 
transition of the veteran on a second career path adapting to the traumas 
of disciplinein the to a less rigidstructure in the schools. One particularly 
interesting study at SPE investigates a single school's initiative to provide a 
specialized sports program to elite school athletes. 

Research in sport studies brings the social scientist into a realm where theory 
meets reality. With senior SPE in each of the studies involving 
managementof sport andfitness have taken seriousconsiderationof the interplay 
of sport administration with coaches' and athlete's perspectives of mental 
preparation for performance. Another interesting undertaking of SPE staff 
members examines the internet as a fitnessdelivery Another outstanding 
achievementof is the honour of hosting the Olympic Academy, 
the arm of the Olympics which endeavors to instill the values of 

fair play, competitiveness and esprit-de-corps in young people. 
Annually, world-renowned researchers come to Singapore to speak about the 

values espousedthrough the Olympic 
movement. 

Sport science has received the 
greatest proportion of research 
funding, probably as a result of the 

for sophisticated technical 
Schmidt equipment that is needed to makeof Education 

NTU a world-class institution. On-

sport pedagogy investigates the role 
of the pre-service teacher in adapting 
to the rigors of the training program 
at SPE and how novice adapts to 
the strains and stresses of the first 
years in the teaching profession, One 
particular research project tracks the 
second career Singapore Armed 
Forcesofficers through their training 
to become PE specialists. Sports 
studies investigations have research 
collaborations combining sociology, 
psychology,history and management. 

the 
 for studying 
the National Rugby Union from the 
perspective of Psychological 
Training, corporate sponsorship, and 
the development of the game from 
colonial to modern days. sports 
science team has whistles and bells to 
monitor games and gait through 
speed video photography or 
measurefat and bone density of young 
children, elite through 

going projects in motor development 
and control Rave been conducted through fie 
performance, health and fitness. 
and sport biomechanics are research studies 
mechanics, immune function and human perf 
major undertaking at SPE involves a 
Asian body composition, family heritage 
their parents. 

alsoThe of SPE. and NTU as 
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any teachers have difficulties handling pupils who cannot solve At the stage, the learners 
mathematical problems. There are many reasons why pupils are 
unable to solve mathematical problems. study (1977) on 

the difficulties of solving problems showed that the main factors 
contribute to this problem are reading, comprehension, process and 

transformation.There are many other psychologicalreasonssuch as 

are taught the and 
procedures for solving a specific 
categorical problem. Thorough 
explanationis given at this stage. The 
teacher explainshow the problemcan 

lack of interest that may play a part in ability to solve mathematical be solved and a clear solution is given; 
problems. One hypothesis is that these pupils are able to grasp the main in this regard, the learners are 
concepts and proceduralskills for problems. Mayer expected to have mastered the 
(1983) showed that a good problem solver is one who is able to a pre-requisites and basic for 
problem and apply the relevant strategy to it. Hence, if we wish to help solving the problem. The learners, in 
children solve mathematical problems, then Mayer's advice is very useful. interaction with the teacher, attempt 

A based on the concept of constructivism is developed here to 
determine if a below average pupil can be taught to solve problems which he/ 
she could not do so before. A four-stagemodel (see Figure which involved 
learners constructing problem-solving processes, was developed for the study. 
The four stages of this mode1 are: Evaluation; (2) Transmission; (3) 

to construct the target 
solving process by tackling the same 
problem again without to the 
given solution. At this stage, learners 
have the opportunity to clarify their 

Construction; and (4) Reinforcement. with the teacher, 

When knowledge is transmitted to a and attempts to construct Next, during the Construction stage, 
own meaning on the subject matter, mental activities such as recalling, learners are asked to solve the same 

relating and reflecting are activated. 
A person is said to have 
accommodated to the imparted 
knowledge and integrated it to his/ 
her existing knowledge when some 
kind 
 meaning has been formed Problems 
the person's mind. This is the 
constructivism stage at which the 
person is attempting to find some 

of meaning, from which the 
acquired knowledge is without looking at the 

given solution and without help from 
The model developed for this study views the construction of knowledge as the teacheror peen.At this stage they 
central to the learning of specific problem-solving processes (or strategies) in have the to construct the 
mathematics. It consistsof a four-stageguide, with steps 2 and 3 being of concepts which may not have been 
importance to the learning of problem-solving strategies and the constructionof 
mathematical knowledge by 

, The four-stage model consists of the following steps (refer to Figure 1): 
(1) of performance; 

fully understood in the transmission 
stage by recalling, relating and 

on what they have learned 
in the Transmission stage. In the the 
construction of knowledge, the 

(2) Transmission of problem-solving processes by explanation by the learners may their ideas 
teacher (This stage simultaneously involves learners' construction and accommodate some of the new 
of specific problem solving processes through interaction with the ideas into their existing concepts in 

solving the problem. 
(3) Construction of mathematical knowledge by self (This stage 

involves self-construction and reconstruction of mathematical 
knowledge through recalling, relating and reflecting); and 
Reinforcement of problem-solving processes which have been 
constructed. 

Whether the are able to exit 
or not exit fromthe Constructionstage 
to the final Reinforcement stage 
hinges on the following factors: 
a The learners are able to solve 

Evaluation stage is the diagnostic stage where are assessed to see if the problem independently,or 
Specific b The learners in orthey have already mastered the target problem-solving 

diagnostic mathematical problems are assigned for this purpose. If they have make errors in solving the 
not mastered the processes, the learners will move to the second stage. problem y. 
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If (a), the learners will exit from the 
Construction stage and be given tasks 
for the fourth stage, Reinforcement be 
discussed If (b), the will 
undergo another round - retransmission 
and reconstruction- to ensure mastery 
the construction of the target problem-

processes. If some learners are 
found to be in - they still have 
difficulty or are unable to an 
acceptable and correct solution - the 
teacher will explain the whole procedure 
again until they fully understood it 

retransmission). They are then 
required to and reflect on the 
procedures by working on the target 
mathematical problem individually 
reconstruction). The process of undergoing 
a second round in the construction of 
knowledge is shown in the loop of the flow 
chart, Figure 1 .  According to the 
constructivism explanation, these learners 
have not found a similar meaning 

. complete solution) or arranged the 
segmented knowledge in an'  appropriate 

The errors they make are indications 
of their inadequacies or incomplete 
knowledge in constructing the problem-
solving state of their 
knowledge, therefore, justifies time 
expended on retransmission and 

helping understand with concepts and problems that 
they not been able to handle. results also showed that the 
constructivism activity had enabled the subjects to improve their problem-
solving skills. 

the teaching of mathematics, the authors have observed teachers do 
not generally the benefits that the construction stage has to offer 
in order to help learners fully understand mathematical problems that 
are presented to them. This study has shown that integrating constructivism 
into mathematics pedagogy strengthens learners' mental structure so that 
they can understand and retain the concepts more effectively. 

e 1. A Four-Sue 
Problem-Salving 

Retransmissionreconstruction. 

Learners will exit the 
stage if they are found to have mastered 
the intended knowledgeor target problem-
solving procedures by succeeding in 
solving the target problem independently. 
They will enter the stage, 
during which a number of problems that 
are similar parallel are assigned. 
Theobjective of assigning moreproblems 
that are similar is to reinforce the concepts 
that have been learned. 

This process model was implemented in 
two different pedagogical settings to test 
its viability. One setting was an 

tutorial situation involving 
a 12-year-old student of below-average 

ability. The second was a 
whole-class situation involving a group of 
22 teachers 
 a Diploma 
in Education at In both these 
settings, the results showed that the four-
stage providesan effectiveguidefor 
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Teach Why? 
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Four lGenerationsf of Teaching in Singapore 
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better 

(e-g., working 
self- 
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decision 

Agroup of 180 teachers in four age 
groups spanning from 21 to 
were compared on their motives 

for teaching.They werecomparedon eight 
motives derived from a factor-analysis: 
self-actualisation, service conditions, 
altruism, child orientation, stop-gap, social 
influence, familial influence, and job 
security. 

At the factor level, no differences were 
found across age groups, suggesting that 
factors influencing the choice of teaching 
as a career have not changed over a 
year span. At the item level, certain age, 

were It is encouragingthat 
Service to society declined with the three 
older age groups but was higher in the 
youngest group (21-30). Had no 
alternativesand Furthereducation decline 
in influence with age, probably 
Singapore's economic affluence over the 

Who Has Come to and 
A Comparison of 

Soh Kay Cheng 
School at  Education and NIECER 

years. Solve teacher has a drastic drop from the oldest group (5 
59) and the next group but stays at 10%thereafter. Time for 
activities and Financial show a curvilinear trend, with weaker 
influenceon the oldest and youngest groups but strong on in-between. 

influence fluctuates over the age span. Overall, the two most 
importantmotives teachingare and Service conditions. 

Sense of was 
 related to Self-actualisation, 
Altruism,Child orientation, Socialinfluence, and Job security. Firmness 
indecision was significantly associated with Job satisfaction,Altruism, Child 
orientation, but negatively with Stop-gap. who found teaching 
life than or not much differentfrom their expectationsbefore entering 
the profession are more satisfied. These teachers tend to be firmer in their 
decision. 

People who become teachers are more likely to be job-seekers holding 
altruisticviews of teaching, favouring service conditions short 
hours, long vacation), and are looking for an opportunity for 

although improved salary may have its attraction, especially 
in economicallylean expectation of what teaching life is 
importantfor job satisfactionwhich in turn affects firmness in their 
to teach, both having implications for teacher recruitment and retention. 
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to 

a and society which has a relatively With regard to 
short history as recognition by leaders of in Singapore, it is noted 
the need to develop a national identity, and to engender in Singaporeans current Moral 
of national identity. There is also the question of kind of political programmes at 

that is appropriate Singapore given its social, political and 
economic In recent y e a s ,  citizenship in Singapore bas be 

around the themes identity and thesis to done to Introduce a 
a defensible conception of citizenship and approach to that wouldenable 

education the 
and 

that need to be prepared for involvement in the and 
process. In plural societies, however, i s  no one set of for collective deliberation. It 

can guide deliberation and resolve differences. Consequently, are suggested that 
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This theory, that delinquency arises out 
for "social creativity", which 

a delinquent or a 
sense of "positive 

Is redefinition and reversal 
is a identity where 

and 
a validation, that of self-

which becomes part of their & 
for 
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theory is arguably the successful theory that has 
ever been and yet Einstein once remarked that quantum 
theory reminded him of 'the system of delusions of an exceedingly 
, paranoiac, concocted of incoherent elements of thought' (In Arthur 

Fine, 1986). At the heart of quantum theory lies the concept of 'wave-particle 
What are electrons really like? Are they like particles or waves? Are 

they both particles and waves? questions illustrate the psychological 
difficulties with which students are confronted trying to incorporate the 
concepts of quantum physics into their over-all conceptual framework. 

over the last decades there has been considerableresearch interest 
in the student's perceptions of phenomena in such areas as energy, motion,the 
particulate nature of matter, and light and 1994). There 
has been very little research in the domain area of quantum physics compared to 
such areas as Newtonian mechanics. addition there is dissatisfaction with the 

of student understanding of quantum physics. This is first study of 
A-level Physics students' understanding of quantum physics in the UK and is 
the first study of its kind anywhere to explore students' implicit or underlying 
dimensions of reasoning in this 

Following a review of the research literature this study identifies students' 
conceptions of quantum phenomena, models and the epistemological and 
ontological status of theoretical entities. The relationships between these 
conceptions are investigated by developinga structured questionnaire and using 
multivariate analytical techniques (multidimensional scaling, factor analysis, 
and cluster analysis) to identify groupings of conceptions and relate these to 
underlying dimensions. Differencesbetween first and second year 
groups are described. The implications of research findings discussed. 

Students' responses to propositions concerning a range of phenomena were 
modelled by a reference frame or 'conceptual map' of three dimensions: Definite 
to Indefinite nature of entity,Certainty to Uncertainty in knowledge of the nature 
of an entity or of its behaviour, and Visualisability to of 
behaviour ar of entities. The dimensions reference axes which are 
implicitly referred to by students in about the behaviour or properties 
of quantum For instance, in considering the question of how to come to 
terms with the concept of a quantum entity such as the electron a number of 
questions are posed by students. Does it have a definite or fixed 
nature? Is it visualisable? How certain is knowledge about its behaviour? 

Within the reference frame of these three perceptual dimensions or group 
psychological space cluster analysis indicates there are three broad clusters 
of ideas held by students, reflecting Mechanistic, Intermediate and Quantum 
viewpoints. The Mechanistic cluster of conceptions held by students refers to 
properties as being of a definite nature electrons as being fixed in their 
shells, light always behaving as a wave, or photons as a spherical entity). The 
Quantum cluster consists of conceptions describing quantum properties or 

, behaviom of entities electron clouds provide a probabilistic picture, and 
that it is possible to have more than one description the same thing). The 
Intermediate cluster consists of conceptions that represent a range or mix of 
'mechanistic' arid'quantum'ideas being described as a wave involves 
the use of a or a photon has no mass or charge). Reality is 
mechanical, but the mechanistic world view is still dominant among students. 
This presents a very real challenge to teachers and researchers. 
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