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A Developmental Approach to the Education of 
Young Children1 

Abstract 

A developmental approach to the curriculum for young children takes into account the principle that 
what children should learn, and how they can best learn, changes with their age and the experience 
that comes with age. Several principles of practice emerge from this basic developmental principle. 
For example, as children grow older, what they learn changes from horizontal to greater vertical 
relevance. Similarly, the younger the learner, the more i s  learned through interactive and active 
processes rather than through passive and receptive processes. In addition, the younger the learner, 
the greater the urgency of helping them acquire basic social competence, which is very difficult to 
acquire later on. These developmental principles of practice imply that a curriculum for young 
children should include the opportunity to work in small groups on extended investigations of real 
phenomena in the children's own environments. 

Descriptors: Development, young children, curriculum, early childhood education 

teacher-initiated, play versus instruction, 
socialisation versus academics, and several 

Introduction variations of each (Powell, 1987). In actual 
implementation, these dimensions are likely to 

ne of the salient characteristics overlap considerably. Powell points out that it 
of the field of early childhood education is 
continuous dissension between competing 
schools of thought about appropriate practices. 
Since the 1960s in the United States, the issues 
in early childhood practices have been cast in 
terms of polar dimensions such as child- versus 
adult-centred, structured versus unstructured, 
didactic versus non-didactic, child- versus 

is difficult to determine the extent to which 
content, activities, materials and teaching 
techniques are confounded in actual 
implementation and that "it is not possible to 
manipulate teaching techniques without 
modifying program content" (p1 95). 

A number of factors may account for the 
length and persistence of the debates over 

1 An earlier version of this paper i s  published as "Pedagogical issues in early childhood education", in Kagan, S. L. (Ed.), 
The Care and Education ofAmerica's Young Children: Obstacles andopportunities. Ninetieth Yearbook of the National 
Society for the Study of Education. Part I. Chicago: University of Chicago Press. This paper is based on the Ruth Wong 
Memorial Lecture presented at the National University of Singapore, 19 February 1993 



pedagogical practices in the field. It has often 
been noted that educational ideologies swing 
back and forth in pendulum fashion. A particular 
approach to early childhood education that is 
enthusiastically embraced at a given time is 
followed within a few years by a counter 
movement, which in turn i s  followed by over- 
corrections for the preceding swing, and then 
another zealous movement to correct previous 
over-corrections, ad infiniturn! The curriculum 
developed by Bereiter and Engelmann (1 966) in 
the 1960s (now known as DISTAR) can be seen 
as an over-correction of their perception of the 
traditional preschool and kindergarten 
curriculum and its apparent ineffectiveness, 
particularly for the children of low-income 
families. The current emphasis on 
developmentally appropriate practices appears 
to be a response to the over-corrections of 
DISTAR and other formal academic approaches. 

Ideally, dissension between rival schools of 
thought on the early childhood pedagogical 
principles could be settled by referring to 
pertinent empirical data. Although many studies 
bearing on the comparative effects of alternative 
practices have been reported in the last 20 years, 
their findings and conclusions are interpreted in 
many different ways (Powell, 1987). Numerous 
measurement, methodological, and logistical 
problems are inherent in longitudinal studies of 
alternative approaches to early childhood 
education practices. Furthermore, a robust 
design for such comparative studies would 
almost certainly pose daunting ethical problems. 

As we enter the last decade of the century, 
the controversy centres primarily on the trend 
towards accelerating the "downward shift of 
what were next-grade expectations into lower 
grades" (Shepard and Smith, 1988). Since next- 
grade expectations are typically academic and 
narrow rather than intellectual and open, their 
appropriateness for younger children has 
become a major issue for all who have a stake 
in early childhood education. Indeed, the 
controversy over the "push down" of the primary 
curriculum became sufficiently acute in the 
1980s to prompt the largest membership 
association of early childhood practitioners, the 
National Association for the Education of Young 

Children (NAEYC), to issue a substantial position 
statement against it in 1986, and to recommend 
a set of appropriate practices for children from 
birth up through the age of eight years 
(Bredekamp, 1987). It should be noted however, 
that the "push down" of curriculum and teaching 
practices once designed for older learners to 
younger ones is probably an historic trend 
throughout education systems worldwide. 
College-level chemistry, economics, or language 
instruction of 25 years ago is today's secondary 
school curriculum; similarly yesterday's 
secondary content and methods now appear 
commonplace in the primary grades. 

Eventually, however, when the "push down" 
trend invaded early childhood classrooms, it 
confronted the nature of the central nervous 
system of young children: before the age of 
about six years, formal academic instruction in 
decontextualised knowledge and skills can be 
judged inappropriate on several criteria 
discussed below. 

Recognition of the potential risks of pushing 
later academic expectations further down into 
the early years led to the current effort to create 
developmentally appropriate educational 
practices for young children, and appears to be 
on the verge of constituting a "push up" trend to 
modify instructional practices in the primary 
school years. The NAEYC Position Statement on 
the appropriate curriculum for young children 
argues that practices are acceptable to the extent 
that they take into account what i s  known about 
children's development; the position taken 
assumes that such knowledge can provide a 
basis upon which curriculum and pedagogy 
appropriate to the age and maturity of both the 
group and the individual learners can be 
generated. However, the relationship between 
the body of knowledge called child development 
and pedagogical practices i s  not a simple or 
direct one (Spodek, 1986). Indeed, it is difficult 
to determine just where knowledge and 
principles of child development fit into the 
processes of determining appropriate practices. 
The matter is further complicated by the fact 
that there are other criteria by which the 
appropriateness of pedagogical practices might 
be judged, namely: cultural, social, ethical, 



health, logistical or even financial criteria. 
The number of factors that account for the 

actual nature of early childhood educational 
practices i s  potentially very large. It seems 
reasonable to hypothesise that the major factors 
fall roughly into three large categories of factors. 
One is the body of knowledge and principles of 
child development. Another is characteristics of 
the parents concerned, such as their goals, 
expectations, aspirations, and their 
understandings and preferences with respect to 
appropriate experiences for their children. A 
third category of factors includes what teachers 
are willing and/or able to do; teachers may be 
willing to implement some practices, but for a 
variety of reasons may be unable to do so, and 
vice versa. 

The Venn diagram in Figure 1 is a schematic 
representation of how the three categories of 
factors might intersect. It may be that in some 
situations, none of the three categories intersect 
with each other, while in others, only two of 
them do (for example, child development 
knowledge and the teacher factors:~. Furthermore, 
the extent to which the categories intersect may 
vary greatly. Nevertheless, the goal of specialists 
in the field is to enlarge the area of overlap of all 
three of the categories as much as possible. 

In the meantime, those in decision-making 
roles must proceed to plan and implement 

Figure 1 : Schematic Representation of Major 
Factors that Account for School Practices 

Parents' goals, 
expectations and 

programmes for young children even in the 
absence of clear empirically-derived conclusions 
and guidelines. The aim of this paper i s  to discuss 
the main issues that have to be addressed in 
determining the appropriateness of pedagogical 
practices, and to suggest some principles of 
practices applicable to the processes involved. 

Idenwng Appropriate Early Child- 
hood Practices 

In view of the long-standing tradition of diverse 
approaches to curriculum and teaching practices 
in the field, how can those responsible for 
planning and implementing programmes for 
young children select the best ones for their 
own communities? Are decision-makers faced 
with eitherlor choices between opposing camps? 
Is a compromise or eclectic position feasible so 
that a community can have the best of all 
pedagogical worlds? Is there an optimum mix of 
several approaches? Responses to these 
questions are proposed by beginning with three 
interrelated a prioriquestions that all curriculum 
planners have to answer: 1) What should be 
learned? 2) When should it be learned? 3) How 
is it best learned? 

Responses to the first question provide the 
goals of the programme for which pedagogical 
practices are to be adopted. The second question 
is the developmental one in that it draws upon 
what is known about the development of the 
learner. In other words, child development helps 
to address the when questions of programme 
design. The third question turns specifically to 
matters of appropriate pedagogy itself; it includes 
consideration of all aspects of implementing a 
programme by which the programme's goals 
can be achieved. 

It is apparent, however, that responses to 
one of the three questions are inextricably linked 
to responses to the other two. Thus, what should 
be learned and how it i s  best learned depends 
on whenthe learning is to occur. Similarly, how 
something is learned depends upon what it is, 
as wel l  as upon the developmental 
characteristics of the learner. For example, 
virtually all stake-holders in early childhood 



education would place literacy high on the list 
of answers to the question "What should be 
learned?" However, they are likely to diverge 
considerably upon the question of when as well 
as how it should be learned - the latter 
considerations being related to each other. Terms 
like "emergent literacy" and "pre-literacy" have 
recently appeared in the early childhood 
literature, partly in order to address the 
confounding of the "when" and "how" questions. 
The confounding of the three questions i s  
acknowledged; however, for the sake of 
discussion, they are taken up separately below. 

What should be learned in the early years? 

The values and preferences of the parents served 
by the programme would seem to have first 
claim among criteria for determining what 
should be learned. However, parents are rarely 
a homogeneous or monolithic group with a 
clear consensus on the goals of their children's 
education. Divergent answers to the question 
of what should be learned are as likely to be 
offered within school boards and governors, 
ministries of education, parent groups, and 
school faculties, as between them. Furthermore, 
since the answers are based on values, ideals, 
and assumptions about the future needs of the 
learners, they cannot be determined empirically; 
they thus inevitably become the subject of 
dispute (Clark, 1988). While it is appropriate 
that the community's and parents' preferences 
determine the goals of education, it is  the special 
expertise of professional educators that should 
be brought to bear on addressing the questions 
of when and how those goals can best be 
implemented. 

Four types of learning goals 
Whatever specific learning objectives are 
identified by clients and educators, they are all 
likely to fit into each of four types of learning 
goals: knowledge, skills, dispositions, and 
feelings, defined as follows: 

(1 ) Knowledgeduring the preschool period can 
be broadly defined as ideas, concepts, 

schemas, facts, information, stories, myths, 
songs, and other such contents of mind that 
come under the heading of what is to be 
learned. Three Piagetian categories of 
knowledge - social, physical and logico- 
mathematical -are often used in discussions 
of the knowledge goals in the early 
childhood education (Williams and Kamii, 
1986). 

(2) Skills are defined as small, discrete and 
relatively brief units of behaviour that are 
easily observed or inferred from behaviour, 
(eg skills of cutting, drawing, counting a 
group of objects, adding/subtracting, 
friendship-making, problem-solving, etc). 

(3) Dispositionsarebroadlydefined asrelatively 
enduring "habits of mind", or characteristic 
ways of responding to experience across 
types of situations (eg persistence at a task, 
curiosity, generosity and meanness, the 
disposition to read and to solve problems). 
Unlike an item of knowledge, or a skill, a 
disposition is not an end state to be mastered 
once and for all. It i s  a trend or consistent 
pattern of behaviour, and its possession is  
established only if its manifestation is 
observed repeatedly. Thus a person's 
disposition to be a reader, for example, can 
only be ascertained if he or she is observed 
to read spontaneously, frequently and 
without external coercion. 

(4) Feelings are subjective emotional or 
affective states, eg feelings of belonging, of 
self-esteem, confidence, adequacy/ 
inadequacy, competence/incompetence, 
and so forth. Feelings about or toward 
significant phenomena may vary from being 
transitory to enduring, intense or weak, or 
perhaps ambivalent. In early childhood 
education, attitudes and values can also be 
included in this category; in education for 
older children they merit separate 
~ategories.~ 

In principle, curriculum and teaching practices 
are appropriate if they address all four categories 



of learning goals equally and simultaneously. 
Practices that emphasise the acquisition of 
knowledge and the mastery of skills without 
ensuring that the dispositions to use the 
knowledge and skills so learned are also 
strengthened, are not appropriate. Similarly, if 
the desired knowledge and skills are mastered 
in such a way that feelings of distaste for their 
use or for the school environment accumulate 
throughout the learning process, then the 
pedagogy may be judged inappropriate. 
Similarly, if a curriculum succeeds in generating 
feelings of joy, pleasure, amusement or 
excitement, but fails to bring about the 
acquisition of desirable knowledge and skills, it 
cannot be judged appropriate. 

Most stake-holders in early childhood 
education are likely to agree on broad goals in 
all four categories of learning. For example, in 
the United States, most state and school district 
curriculum guides list such goals as knowledge 
and skills related to literacy and numeracy, 
various items of cultural knowledge, plus 
dispositions like the "desire to learn", creativity, 
cooperativeness, patriotism, and so forth; the 
list of goals related to feelings usually includes 
"positive feelings about themselves", or "self- 
~onf idence".~ Once the knowledge, skills, 
dispositions and feelings to be learned have 
been agreed upon, the next question is when 
they should be learned. 

When is i t  best learned? 

In the last several decades much has been 
learned a b ~ u t  children's development that is 
pertinent in addressing.the issues in early 
childhood curriculum and pedagogy. Indeed, 
early childhood education has traditionally 

drawn heavily on studies of children's 
development, and the study of development is 
typically a major component of early childhood 
teacher preparation. It i s  widely assumed that 
mastery of the knowledge and principles of child 
development can form a basis for pedagogical 
decisions most likely to enhance growth and 
learning and to minimise potential harm to young 
children. 

Typically, discussions of curriculum and 
pedagogical practices use the concept of 
development to refer to what is known about 
the typical characteristics of children at each 
age. Many curriculum guides, for instance, 
include sections describing the typical 
characteristics of four-year-olds, five-year-olds, 
etc. However, characteristics of children at 
particular ages are only one aspect of their 
development -the normative one. The concept 
of development can be seen as having two 
distinctive but related dimensions: the normative 
and the dynamic, each of which should be 
taken into account when deciding what and 
how children should learn (Maccoby, 1984). 
Each dimension is defined briefly below. 

Normative dimension of development 
Common use of the concept of development 
draws on the normative dimension. This 
dimension addresses matters such as what most 
children can and cannot do at a given age or 
stage. For example, what is typical and what i s  
most frequently observed in children at two and 
three and five and nine years of age? We apply 
the normative dimension when we discuss how 
many words most children know at a particular 
age, and the average age at which they can be 
expected to take their first step, to understand 
time, to conserve volume, and so forth. When 

2 In the case of young children, undesirable and inappropriate attitudes and values are assumed to be a function of faulty 
developmental progress rather than of general or institutional socialisation. For example, dishonesty or greed in a five- 
year-old are more likely to be interpreted as symptoms of idiosyncratic developmental patterns rather than as problems 
of attitudes and values. 

3 See, for example, State of lowa, Kindergarten: A Year o f  Beginnings. Des Moinces, lowa, 1983. State of Connecticut, 
A Guide to Program Development for Kindergarten, Part I. Harford, CT: State Board of Education. Oklahoma State 
Department of Education, Beginnings: Early Childhood Education in  Oklahoma. 3rd Edition, Oklahoma City, OK. State 
Department of Education, 1986. Patricia Morgan Roberts, (Ed.), Growing Together: Early Childhood Education in  
Pennsylvania. Harrisburg, PA: Pennsylvania Department of Education, 1989. 



we say that an activity is developmentally 
appropriate, cite grade or level of achievement, 
or apply Gesell-type measures to children's 
behaviour, we employ the normative dimension 
of the concept of development. 

Dynamic dimension of development 
The other major dimension is the dynamic one. 
Rather than compare behaviours across a group 
of children of the same age, the dynamic 
dimension addresses within-individual growth 
through time. The dynamic dimension can be 
further analysed into three interrelated sub- 
categories. One deals with the ways that 
individual human beings change over time and 
with experience. This sub-category addresses 
the sequence of learning, the transformations 
that occur in capabilities from one age or time 
period to another, and the order in which the 
stages of development and learning occur. Thus, 
some specialists study the progressive, sequential 
changes, stages or transitions involved in going 
from babbling babyhood to  becoming a 
competent speaker of a language by age four or 
five. 

Another sub-category of the dynamic 
dimension of development is delayed impact, 
sometimes called a "sleeper effect". This 
concerns the way early experience may affect 
later functioning, particularly with respect to 
affective and personality development. It 
addresses the determinants of mature behaviour 
that may be unconscious, but is caused by early 
experiences no longer easily accessible to 
conscious attention. It is this aspect of  
development, for example, that leads to  
widespread concern among early childhood 
specialists about the possible delayed effects on 
later mental health of placing babies in day 
nurseries and separation from a constant 
mothering or other caregiving person. 

Delayed impacts may be both positive or 
negative. For example, a parent's loving or 
abusive behaviour toward an infant may result 
in positive or negative delayed impacts no longer 
recalled during maturity. 

A th i rd  sub-category of the dynamic 
dimension i s  the long-term cumulative effect of 
repeated or frequent experiences. An experience 

might have either no effect or a benign one on 
a child's development if it occurs only once in 
a while, but might be harmful if experienced 
repeatedly or frequently over a long period of 
time. A teacher might not become concerned if 
the directions for completing school tasks 
confuse a child once in a while; but repeated or 
frequent experience of being confused may have 
strong cumulative effects on the child's self- 
confidence and self-perceptions as a learner, 
and thus become a source of concern to the 
teacher. Similarly, occasional exposure to horror 
movies might not affect a child; but the 
cumulative effects of frequent exposure to them 
might cause long-term deleterious effects. 

In a similar way, an activity might seem to 
have l i t t le  posi t ive effect on  a chi ld 's 
development if it occurs only occasionally, but 
may yield substantial benefits cumulatively. For 
example, some parents and educators might 
question the value of block play or dramatic 
play to a child's development. If this kind of 
play is available only occasionally, i t  may 
produce few if any positive effects; however, 
the cumulative effects of repeated opportunities 
to engage in such peer-interactive, open-ended, 
expressive, creative, child-governed activities 
may be both positive and substantial. 

Taking into account both the normative and 
dynamic dimensions of development suggests 
that, in principle, just because children can do 
something does not mean that they should. The 
determination of what most children of a given 
age can do i s  a normative assessment; the 
determination of what the same group should 
do depends upon the anticipated dynamic long- 
term consequences of an undertaking for each 
individual. For example, though it is likely that 
most young children can learn phonics at age 
four - normatively speaking - it does not follow 
that they should do so. This issue centres on the 
potential long-term dynamic consequences of 
such a practice in terms of its possible cumulative 
effects. The distinction between what children 
can do and what they should do is especially 
serious in early childhood education because 
most young children are eager to please their 
teachers and appear wi l l ing to do almost 
anything asked of them. Most even enjoy the 



activities offered, at least until their novelty wears 
off. However, children's willingness and 
enjoyment are potentially misleading criteria 
for judging the appropriateness of pedagogical 
practices. Instead, estimates of the possible 
delayed impacts and cumulative effects of 
practices must be considered. 

The two dimensions of development, and 
especially the sub-categories of the dynamic 
dimension -sequential change, delayed impact, 
cumulative effects - provide a framework for 
considering the appropriateness of the learning 
goals derived from answering the question "What 
should be learned?" For example, from a 
normative perspective, extensive studies of 
young children suggest that, in principle, 
pedagogical practices should address helping 
them to make better, deeper and more accurate 
sense of their own environments and 
experiences. As children's age and experience 
increase, it is the responsibility of educators to 
help them to make better, deeper and more 
accurate sense of others' environments and 
experiences: those distant in time and place. 
Similarly, contemporary developmentalists' view 
of children's intellectual development suggests 
that, in principle, the younger they are, the 
more likely it is  that knowledge can be acquired 
if it i s  context- or situation-bound (Brown et al., 
1989). Furthermore, many Piagetians have made 
the case that children's intellectual development 
progresses in fairly predictable and invariant 
sequences or stages. Thus, both the normative 
and stagelsequence aspects of development 
deserve consideration in selecting what 
knowledge can and should be acquired in an 
early childhood programme. Similarly, 
normative and stagelsequence considerations 
are appropriate in identifying the skills to be 
included among the goals of a curriculum or 
programme. 

When it comes to identifying the dispositions 
and feelings to be fostered or weakened by a 
curriculum and teaching practices, the other 
two sub-categories of the dynamic dimension - 
delayed impacts and cumulative effects - merit 
consideration. For example, the introduction of 
formal instruction in phonics at age four or five 
may be acceptable on normative grounds; but 

in view of its timing and the amount of instruction 
likely to be required when starting such 
instruction so early, the potential delayed or 
cumulative effects - positive or negative - of 
adopting this practice must be considered. 
Opponents of the practice argue that, even if 
the knowledge and skill involved in reading is 
acquired, the cumulative effects of an early start 
may damage the disposition to read and 
engender feelings surrounding literacy and 
literature that are undesirable (eg boredom or 
dislike). Advocates of early reading instruction, 
on the other hand, assert that postponing its 
introduction unnecessarily deprives the learner 
of whatever knowledge and experiences can be 
acquired through reading (Carnine et al., 1988). 

In principle, then, an appropriate curriculum 
is one that takes into account the acquisition of 
knowledge and skills in such a way that the 
disposition to use them and positive feelings 
towards them are also strengthened. Some might 
argue that, given the vulnerability of children, it 
may be that the younger the child, the more 
consideration should be given to goals in the 
disposition and feelings categories of learning 
than the other two categories. However, because 
neither of these two types of learning can be 
addressed directly, but are by-products of 
interactions involving the other two categories, 
they cannot easily be given priority in curriculum 
planning. It is reasonable to assume that 
dispositions and feelings are always being 
strengthened or weakened, either intentionally 
or by default; they do not wait upon particular 
lessons or instructions. 

How is i t  best learned? 

This question takes us directly to matters of 
pedagogy, which include consideration of 
teaching methods, activities, materials, and all 
other practical matters designed to achieve the 
learning goals, and to take into account what is  
known about learners' development. Thus, 
answers to the what and when questions are 
blended to yield principles of practice that 
constitute a general pedagogical approach to 
early childhood education. 

Learning in the four categories of goals is 



facilitated in different ways. ln'the case of both 
knowledge and skills, learning can be aided by 
exposure, modelling and instruction, as well as 
by other processes; but dispositions and feelings 
cannot be learned from direct instruction. 
Dispositions appear to be acquired from models, 
to be strengthened by being manifested 
and appreciated, or weakened when 
unacknowledged or ineffective. 

Feelings related to learning experiences are 
l ikely to  be learned as a by-product of  
experiences rather than from instruction. Both 
dispositions and feelings can be thought of as 
incidental learnings in that they are incidental 
to the processes by which knowledge and skills 
are acquired. To label feelings as incidental is 
not to belittle them, or to devalue the role of the 
pedagogy in their development; rather, it is to 
emphasise that they cannot be taught 
didactically. Children cannot be instructed in 
what feelings to have. 

We consider first the principles of pedagogical 
practice applicable to each of the four categories 
of learning goals, and follow with a discussion 
of pedagogical principles generally applicable 
to most of the goals of an early childhood 
programme. 

Developmental principles related to the 
acquisition of knowledge 
Recent insights into children's development 
suggest that, in principle, the younger the child, 
the more readily knowledge is acquired through 
active and interactive processes; conversely, with 
increasing age children become more able to 
prof i t  f rom reactive, passive-receptive 
pedagogical approaches or instructional 
processes. This developmental principle suggests 
that pedagogical practices are developmentally 
appropriate when the knowledge to be learned 
i s  relatively easily accessible to the child's own 
first-hand, direct experiences and when it is 
accessible from primary sources (Brice-Heath, 
1987). This is not to say that children do not 
acquire knowledge and information from 
secondary.sources like stories, books, and film. 
The extent to which they do so is related to 
whether young children can connect the material 
within the secondary sources to the images and 

knowledge they already possess (Egan, 1986). 
With increasing age and experience children 
become more able to profit from second-hand, 
indirect experiences and from secondary 
sources. This principle is consistent with the 
concept of "situated cognition" that has recently 
been proposed to account for the nature of 
learning at all ages. As Brown, Collins and 
Duguid explain: 

To explore the idea that concepts are both 
situated and progressively developed through 
activity, we should abandon any notion that 
they are abstract, self-contained entities. 
Instead, it may be more useful to consider 
conceptual knowledge as, in some ways, 
similar to a set of tools. Tools. . . can only be 
interpreted in the context of their use ( Brown 
et al., 1989, p33) 

Thus, pedagogical practices are appropriate 
if they provide young children with ample 
opportunity to interact with adults and children 
who are like and unlike themselves, with 
materials, and directly with real objects and 
real environments. However, interactions cannot 
occur in a vacuum; they have to have content. 
Interactions must be about something - ideally 
something that interests the interactors. 

What criteria can be used to determine what 
knowledge or content i s  appropriate for young 
children? For example, should young children 
spend up to ten minutes per day in a calendar 
exercise? Should young children in southern 
Florida be making snowflake crystals out of 
Styrofoam in January? Should substantial 
proportions of time be allocated to observance 
of public holidays and festivals? Why? Why 
not? What factors, data or other matters should 
be taken into account in answering these 
questions? One way to approach these questions 
is to derive principles of practice from what is 
known about the nature of children's intellectual 
development. 

In principle, a substantial proportion of the 
content of interaction should be related to 
matters of actual or potential interest to the 
children served by the programme. Since not all 
of children's interests are equally deserving of 



attention, some selection of those interests which 
are the most worthy of promotion is required. 
Current views of children's learning and their 
active construction of knowledge suggests that 
those interests most likely to extend, deepen 
and improve their understandings of their own 
environments and experiences are the most 
worthy of strengthening. 

Furthermore, child development data 
suggest that, in principle, the younger the learner, 
the more integrated the curriculum should be; 
conversely, as children's age and experience 
increase, their capacities to profit from subject- 
or discipline-based study also increase. Young 
children do not differentiate their ideas, thoughts 
and interests into categories like science, 
language, and mathematics. They are more likely 
to gain knowledge and understanding by 
pursuing a topic to which scientific, linguistic, 
mathematical and other discipline-related 
concepts can be applied. 

Developmental principles related to the 
acquisition of skills 
Skills can be acquired and strengthened through 
a variety of processes: viz, observation, imitation, 
trial and error, coaching and instruction, and 
can be improved with optimum dri l l  and 
practice. Contemporary views of the nature of 
learning also suggest that, like physical and social 
skills, intellectual skills are best learned when 
they occur in a meaningful situation (Brown et 
al., 1989). In principle, the younger the child, 
the more l ikely i t  is that skillfulness i s  
strengthened by application in meaningful 
contexts. As children increase in age and 
experience and are more able to grasp the 
relationship between skillfulness and drill, they 
can more easily understand and accept the need 
for practice and exercise of disembedded or 
decontextualised skills - even if they do so 
reluctantly. 

Developmental principles related to both 
knowledge and skills 
Consideration of both the knowledge and skills 
to be learned in the light of what i s  known 
about children's development suggests that in 

principle, the younger the children, the more 
important it is that what they are to learn about 
(knowledge) and learn to do (skills) should have 
horizontal rather than vertical relevance. 
Vertical relevance is that which prepares the 
pupils for the next school experience rather 
than for the one in which it is occurring; it i s  a 
type of "education for the next life". Horizontal 
relevance means that what the children are 
learning about (knowledge) and learning to do 
(skills) is applicable and meaningful to them on 
the same day, on the way home, and in their 
contemporary lives outside of the educational 
setting. As children increase in age and 
experience they become more able to acquire 
knowledge and skills that have no immediate 
application or meaning for them. 

Social competence 
Contemporary research suggests that the first six 
or seven years of development are a critical 
period in the development of social competence, 
and that failure to achieve at least a minimum 
level of peer interactive competence can have 
long-term negative consequences (Parker and 
Asher, 1987). Social competence requires such 
social knowledge as understanding others' points 
of view and feelings, and such skills as turn- 
taking, negotiating, approach strategies, and 
many others. Data from child development 
research suggest that, i n  principle, an 
appropriate pedagogy for young children is one 
that provides ample opportunity for them to be 
engaged in activities in which cooperation and 
coordination of effort are functional and 
consequential. 

Strengthening desirable dispositions 
The goals listed among the objectives of most 
early childhood programmes invariably include 
dispositional outcomes. Among them are: having 
the desire to learn, being cooperative, being 
creative, eagerness to approach and solve 
problems, and other such desirable dispositions. 
The assumption underlying these goals i s  that 
mastery of knowledge and skills must be 
accompanied by robust dispositions to employ 
them. 



As suggested earlier, dispositions cannot be 
taught directly. Dispositions appear to be learned 
or strengthened to the extent that they are 
observed by children in significant models, that 
they are manifested, and that their manifestations 
are appreciated rather than rewarded. This 
suggests that desirable dispositions must be 
observable by the learners in the adults around 
them. It also implies that, in principle, if 
dispositions are to be strengthened, ample 
opportunity for their exercise must be available. 
For example, if children's dispositions to be 
problem-solvers are to be strengthened, they 
must have real and meaningful problems to 
solve in the course of their daily activities. 

A distinction is drawn here between 
rewarding and appreciating a dispositional 
behaviour. Although these two types of responses 
to children's behaviour probably overlap, they 
differ more in manner and in what they 
communicate to the children than in actual form 
or content. Let us take the example of a teacher 
who follows up a question raised by a child a 
day or two earlier by saying something like 
"Remember when you asked about X? I found 
out that the answer is such-and-such and found 
a book about it too . . ." etc. In this example, the 
teacher's comment is positive and appreciative 
without distracting the child from his original 
interest. By contrast, research in  chi ld 
development indicates that rewards tend to 
distract children from the content of the problem 
at hand. After all, rewards can only work if 
children are aware of them! (See Katz and Chard, 
1989.) This kind of teacher response also 
provides children with a model of the disposition 
to look things up, to seek answers, and to pursue 
a topic. Given the cumulative negative effects 
of rewards on children's dispositions related to 
learning, a pedagogy is appropriate if i t  
strengthens intrinsic motivation by appreciating 
children's efforts and by encouraging them to 
evaluate their own work. Furthermore, unless 
young children have sufficient early experience 
of acquiring in-depth understanding of a topic, 
it will be difficult for them to acquire a taste for 
or disposition towards seeking deep 
understanding. 

Contemporary research on children's 
dispositions to learn indicates that excessive 
emphasis on skilled performance in academic 
tasks has cumulative negative effects on their 
mastery, effort and challenge-seeking 
dispositions (Katz and Chard, 1989). The findings 
of the research in this area suggest that, in 
principle, curriculum and teaching practices that 
emphasise child-initiated learning tasks are more 
likely to strengthen dispositions toward mastery, 
effort and challenge-seeking. 

Feelings related to school experiences 
One of the most typical learning goals found in 
curriculum guides is that children should learn 
to "feel good about themselves". Others include 
feelings of confidence, competence, and 
acceptance by others. 

Like dispositions, feelings cannot be taught 
directly; they are experienced and strengthened 
in the context of the ongoing relationships and 
activities that give rise to them. One of the 
issues in the dispute over developmentally 
appropriate practices is that when they focus on 
a narrow range of academic tasks (eg workbooks, 
lessons in phonics, etc) a substantial proportion 
of the learners is likely to be unable to respond 
to the work effectively. Indeed, there is some 
evidence to suggest that when a single 
instructional approach i s  employed with any 
group of children that is diverse in background, 
ability and development, about one third is likely 
to feel left out and to develop feelings of 
incompetence or inadequacy.Thus, in principle, 
a pedagogical approach is appropriate if it adopts 
a variety of methods of teaching and makes a 
wide variety and range of activities available to 
the children. 

General Development and Appropriate 
Curriculum and Pedagogy 

Current understandings of development suggest 
that, in principle, the younger the learner, the 
larger proportion of time should be allocated to 
informal activities. However, there are at least 
three kinds of informal activities: (1) spontaneous 



dramatic play, (2) arts and craft activities, and 
(3) cooperative work on extended group 
investigations or similar exploratory and 
constructive projects in which the teacher's role 
i s  consultative rather than didactic. Some time 
can also be allocated to varieties of music and 
literature-related activities which may occur in 
small or whole group teacher-guided activities. 

Based on current research on children's 
learning, it i s  reasonable to assume that between 
20% and 30% of all children wil l  need some 
systematic help from an adult in learning some 
of the skills among the goals in the first few 
years of schooling. However, there is a 
distinction between systematic individual 
instruction and common use of the term "direct 
instructionf'. Systematic instruction is given to 
an individual, or sometimes a pair or trio, 
planned by a teacher for the particular 
individuals based on extensive observation and 
analysis of their needs. This individual or very 
small group systematic instruction can be 
provided within the classroom and minimise 
both the stigma and logistical problems 
associated with "pull-out" programmes. The 
individual instruction that some children require 
from time to time can be offered while others 
are engaged in spontaneous play or busy with 
cooperative and individual work on worthwhile 
topics. 

Summary 

The main argument in this discussion is that 
considerations of what young children should 
learn, and when and how they should do so, 
have to be addressed jointly in order to formulate 
an appropriate curriculum approach for them. 
In the light of current research related to these 
questions, it is suggested that such a pedagogy 
for young children should be largely informal in 
structure, and should attend to the children's 
dispositional and emotional development as well 
as to the acquisition of appropriate knowledge 
and skills. Such a pedagogy is appropriate for 
young children also if it is primarily intellectual 
rather than academic in focus, if it provides a 
balance of opportunities for both individual and 
cooperative group work on intellectually 
engaging tasks, and if systematic instruction is 
available to individual children as needed 
periodically. 

The pedagogical approach proposed here 
would bring curriculum pedagogical practices 
into line with what is known about young 
children's development and learning. A 
remaining challenge to  early ch i ldhood 
educators is to bring parents' understanding, 
expectations, and preferences into closer 
agreement with these recommended practices. 
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The Relationship between Instructional Behaviour 
and ~nformation Processing of Student Teachers: 

A Hong Kong Study 

Ora Kwo 

Abstract 

The last decade of research on teacher thinking has principally followed the model of teaching as 
decision-making, which has delimited the extent of observation. More descriptive studies are 
needed. Among aspects requiring attention is student teachers' development during teaching 
practice period. 

The research reported in this paper investigated the instructional behaviour and information 
processing of student teachers during their teaching practice. The subjects were student teachers 
majoring in English language teaching in the full-time P.C.M. programme of the University of Hsng 
Kong. Two sets of data were collected weekly to plot the subjects' developmental patterns. Each 
subject was first video-recorded in  the classroom and then audio-recorded during interview with a 
stimulated recall procedure. The procedure generated 63 videotapes and 63 audiotapes from nine 
subjects during the seven weeks of their teaching practice. 

The instrument for identifying instructional behaviour was the Teacher Innovator System ('rIS). 
Information processing was described through analysis of the subjects' stimulated recall protocols, 
from which the Stimulated Recall Analysis System (SRAS) was generated. The subjects exhibited a 
recitation style of instructional behaviour, and were primarily concerned with the flow of lessons and 
their own performance, whereas the spontaneity of interaction was of secondary importance. Over 
time, there i s  an increase in metacognition of teaching alongside attempts to experiment with 
student-centred activities. Also, some shifted their attention from plan-implementation to spontaneity 
of interaction. Despite their awareness of problems, the student teachers generally did not come up 
with decisions which change the direction of lessons. 

Descriptors: Instructional behaviour of student teachers, information processing, teaching practice 

endeavour to translate theory into action. 
Knowledge about the extent to which they 

:hing practice is generally develop their teaching styles through this 
considered to be the most important component experience provides a crucial basis for more 
in pre-service teacher education. This is reflected effective training. Assuming that there is a 
in most teacher education programmes by the relationship between thought and action, this 
proportion of time given to it and by its weight paper reports on a study on student teachers' 
in assessment. It is a period in which student observable behaviour and covert processes 
teachers test their ideas in real situations and during their teaching practice. 



Teaching as a Persistence of Recitation 

1 Hoetker and Ahlbrand's ((1969) review of the 
literature on teaching noted the persistence of 
"recitation" in study after study, with a great 
variety of observational methods. They observed 
that teacher lecturing or total class work on 
written assignments emerged as the primary 
instructional pattern. In the 1976-1 978 school 
years, Goodlad and his associates (1 979) 
collected data in over 1,000 elementary and 
secondary classrooms. It was reported that 
approximately 75% of class time is instructional, 
while most of the remaining time is spent on 
routines such as preparation for instruction and 
clean-up. Nearly 7O0/0 of the total class time 
involves verbal interaction or "talk", and teachers 
"out-talk" students by a ratio of nearly three to 
one. Sirotnik (1983) described the modal 
classroom patterns as consisting of "the teacher 
explaining or lecturing to the total class or to a 
single student, asking direct, factual questions, 
or monitoring students; and the students 
ostensibly listening to the teacher or responding 
to teacher-initiated interactions". He concluded 
that the recitation mode i s  extremely stable. 
Crahay (1 988) confirmed the stability of teacher 
behaviour regardless of subject areas. Examining 
the variability of individual teachers, Zahorik 
(1 990) revealed the text-coverage, text-extension, 
and text-thinking styles of four teachers which 
were stable across observations as inextricably 
bound up in how to use textbooks. In summary, 
within the stability of the recitation mode of 
teaching, there are some minor stylistic 
variations. Given the inconsistencies between 
what is expected and what actually goes on in 
classrooms, an immediate issue concerns the 
training of teachers. 

The impact of teaching practice on student 
teachers i s  not as positive as expected (Joyce, 
1988). It was generally found that the evolution 
of teaching behaviour during teaching practice 
paralleled changes in attitudes. In broad terms, 
student teachers became more directive towards 
students, rewarded them less, and punished them 
more (Seperson, 1970; Seperson and Joyce, 
1981 ). The cognitive level of student teachers' 

classroom discourse was significantly lower, and 
they solicited student ideas and opinions less. 
As teachers gained a greater control over the 
classroom, the proportion of transactions related 
to structuring and control also increased by the 
end of student teaching (Brown, 1967; 1981 ). 
Efforts to train teachers are often met by failure. 
In a study of 19 student teachers at the end of 
their one-year pre-service course, Alexander, 
Muir and Chant (1992) reported that their 
orientations to the task of teaching were 
essentially pragmatic. Doing a practical job 
within classrooms as they currently exist 
emerged as the pre-professional disposition to 
teaching. Interestingly, this corresponded we1 l 
to the "fitting-in" and "passing the test" stages 
described by Calderhead ((1 987). 

As noted by Stones (1987, ~6841, many of 
the problems of teaching practice arise from 
failure to teach a pedagogy that could unite 
theoretical studies and practical teaching. 
Without systematic efforts to help novices to 
acquire procedural knowledge, a poor 
connection between student teaching and course 
work prevails and the relevance of the theoretical 
curriculum remains questionable. In order to 
confront the issue of pedagogy more directly, 
there is a need to understand how student 
teachers learn to teach over the period of 
teaching practice. 

To acquire this understanding, it is  particularly 
important to understand the mind that formulated 
the observable behaviour. As observed by Clark 
and Peterson (1 986), teachers' thoughts 
constitute a large part of the psychological 
context of teaching. It i s  within this context that 
curriculum is interpreted and acted upon through 
teaching and learning. It has in the past been 
widely assumed that teachers can be 
programmed to implement desirable curricula 
effectively. Such an assumption in training i s  
questionable in reality, as teachers are often 
blamed for their resistance to learning. The 
tradition of teaching effectiveness and curriculum 
research has focused too narrowly on observable 
teaching behaviour to inform practice. More 
needs to be known about the ways in which 
teachersr thoughts are embedded in practice. 



Teachers' Interactive Thinking 

A model of teachers' interactive thinking was 
first described by Peterson and Clark (1978). 
This model highlighted the flow of teacher 
thought starting at a specific point when a cue is 
judged to be no longer within acceptable 
tolerance limits. It was assumed that when 
alternative teaching strategies are available, the 
teacher wil l  decide to behave differently to bring 
student behaviour back within the limits of 
tolerance. Their reports of  the cognitive 
processes of 12 teachers showed that teachers 
followed the lesson without having to consider 
alternatives, as they found student behaviour 
within tolerance. Teachers reported considering 
alternative strategies in only 20% to 30% of the 
cases across the three days of instruction. 

Joyce et al. (1978) proposed a theory of 
information processing in teaching. He observed 
that the thought patterns of the teachers under 
investigation were closely aligned to the 
recitation style of teaching. To keep the 
classroom running in a relatively orderly fashion, 
they did not normally reflect on alternatives 
which would considerably change the direction 
of instruction. Even if they did, the alternatives 
selected were better characterised as fine-tuning 
of their original plans rather than major changes 
in the lesson. 

Regarding the cognitive process in arriving 
at a decision for action, Sutcliffe and Whitfield 
(1 979) reported that the proportion of immediate 
to reflective decisions was greater for the 
inexperienced teachers, while experienced 
teachers far more frequently converted potential 
immediate decisions into reflective ones. They 
also stressed that "the variety of options used in 
comparable classroom situations by the 
inexperienced teachers precludes their rational 
consideration of choice without a necessary 
reflection time". Experience tends to influence 
teachers' reflection time in making decisions. 

The findings challenge a common view that 
teachersf consideration of alternatives is 
characteristic of teachers' decision-making. 
Decision-making could be more appropriately 
conceptualised in  terms of rule-governed 
behaviour. It becomes hypothetical that most 

of teachers' thinking and behaviour rests on 
routines and automated reactions. Shavelson 
and Stern (1 981 ) proposed an alternative model 
that was based on the work of joyce et al. 
(1 9781, Peterson and Clark (1 978), and Shavelson 
(19761, on the assumption that teachers' 
interactive teaching may be characterised as 
carrying out well-established routines. They 
argued that routines minimise conscious 
decision-making during interactive teaching and 
so "activity flow" is maintained. Moreover, 
routines reduce the information-processing load 
on the teacher by making the timing and 
sequencing of activities and students' behaviour 
predictable within an activity flow. 

Although the Shavelson and Stern (1981) 
model incorporates the idea of "routine" as an 
important concept to explain teachers' decision- 
making, it still assumes that the only antecedent 
for the teacher's interactive decision is 
observation of student "cues". The nature of 
antecedents is yet to be clarified. 

Marland (1 977) found that the teacher's 
judgment of students' behaviour to be not within 
tolerance was not the only antecedent of the 
teacher's reported interactive decisions. In fact, 
only 44% of teachers' interactive decisions were 
noted to be responses to student cues. The 
majority of teachers' reported interactive 
decisions occurred in  response to  other 
antecedents. In his study of a single teacher, 
Wodlinger (1980) also found that a large 
proportion (51 %) of the teacher's reported 
interactive decisions had antecedents that 
originated in the teacher or the environment 
rather than in the student. Similarly, Fogarty, 
Wang and Creek (1 983) found that student cues 
were not the only type of antecedent, although 
they were the majority (64%) of teachers' 
interactive decisions. 

The last decade of research on teacher 
thinking has principally followed the model of 
teaching as decision-making. The associated 
frameworks of conceptualisation (Peterson and 
Clark, 1978; Shavelson and Stern, 1981) help to 
guide studies deductively, but delimit the extent 
of observation. The question is whether 
decision-making as a process comprises a 
complete and accurate picture of the nature of 



interactive thoughts. It appears that important 
teaching action, both mentally and physically, 
takes place apart from acts of decision-making. 
The focus of research has only recently departed 
from decision to a variety of ways to represent 
the processes of teachers' interactive thinking 
(see eg Mitchell and Marland, 1989). The 
validity of alternative models has yet to be 
assessed. Clark and Peterson (1 986, p278) stress 
the need for more descriptive studies on how 
teachers make interactive decisions, in order to 
form a basis for revision of existing models of 
teacher interactive decision-making. 

Research Questions 

With a belief that descriptive studies should be 
fundamental to confirmatory studies before 
research can address issues of generalisation, 
this study focuses on the description of student 
teachers' instruct ional behaviour and 
information processing during teaching practice. 
Specific research questions for the study were: 

- How do student teachers develop in their 
instructional behaviour? 

- How do student teachers develop in their 
information processing? 

- How does student teachers' instructional 
behaviour relate to their information 
processing? 

Parallel to each question were the further 
questions: 

- Are there variations across time? 
- Are there individual differences? 

instructional behaviour refers to  
communications in the classroom during a 
lesson, including teacher talk and student talk 
as defined by the Teacher lnnovator System 
(TIS), as well as non-verbal behaviours noted 
qualitatively by the researcher. Information 
processing refers to the thoughts reported by 
teachers in the stimulated recall interviews which 
describe mental activities during teaching. The 
relationship between instr~~ctional behaviour and 

information processing is inferred from the two 
sets of descriptions of instructional behaviour 
and information processing. 

Design and Procedures 

The subjects were nine student teachers in the 
fu l l - t ime pre-service teacher educat ion 
programme at the University of Hong Kong, 
majoring in English language teaching under 
the direct supervision of the researcher. During 
the seven-week period of teaching practice, one 
sample of behaviour was taken weekly from all 
nine subjects in order to plot their developmental 
patterns. Two sets of data were collected. Each 
subject was first video-recorded in the classroom, 
and then audio-recorded soon after each lesson 
at a stimulated recall interview which was 
conducted with the aid of the videotape. This 
procedure generated 63 videotapes and 63 
audiotapes from nine subjects over the seven 
weeks of teaching practice. 

An inductive approach was applied to data- 
analysis. Both quantitative and qualitative 
perspectives were taken to describe the student 
teachers' development. Video-recorded data of 
instructional behaviour were coded according 
to the Teacher lnnovator System (TIS). The 
instrument for classifying student teachers' 
information processing thoughts was generated 
from the reported data in the stimulated recall 
protocols, known as the Stimulated Recall 
Analysis System (SRAS). Frequency counts 
permitted description of basic statistics, and 
guided qualitative analysis. Assuming a 
relationship between thoughts and actions, this 
study also explored the relationship between 
the two dimensions. 

Development of Instructional 
Behaviour 

The study of instructional behaviour was based 
on the Teacher lnnovator System (TIS) which 
originated in Columbia Teachers' College as a 
device to help trainees to analyse their 
instructional behaviour as they practised various 



Table 1: TIS Categories Ranked by Frequency of Occurrence over All Observations 

Rank Category: Name and Number 
Percentage 

Frequency of total 

Factual Level of Inf. Corn 
Instruc. Implementation 
Open Inf. Com. 
Procedures - Directive 
Content - Directive 
Repeating 
Positive Feedback 
Opinion Inf. Com. 
Non-instruct. Irnplem. 
Conceptual Level of Inf. Com. 
Neutral Feedback 
Corrective Feedback 
Goals - Directive 
Negative Feedback 
Digression 
Procedures - Negotiation 
Content - Negotiation 
Theoretical Level of Inf. Corn. 
Goals - Negotiation 

(9) 
(7) 

(1 2) 
(5) 
(3) 

(1 8 )  
(1 4) 
(1 3) 
(8) 

( l  0)  
(1 5) 
(1 7) 
(1) 

(1 6) 
(1 9) 

(6) 
(4) 

(11) 
(2) 

Total 

models of teaching. It has been validated in 
over 50 studies of teaching as sensitive to wide 
variations of teaching patterns ~:Joyce, 1980). 
The three major categories are Structuring, 
Information and Feedback Communications. 
Codings are conducted in terms of teacher 
question (TQ), teacher statement (TS), student 
question (SQ), and student statement (SS), plus 
the appropriate category number (eg teacher 
statement at factual level of communication as 
TS9). 

Table 1 presents the categories in the ~eacher  
Innovator System (TIS), ranked by the frequency 
of their occurrences over all observations. 
Altogether, 15,985 communications were coded. 

The factual communications accounted for 
41 O/O of all communications recorded. A high 
concentration of this category is characterised 
by the "recitation style" of teaching, in which 
lower order questions were asked to elicit 
knowledge o f  facts. The conceptual 

communications occupied the tenth rank and 
represented less than 2% of the total. The low 
percentage of this category indicated that 
concept-oriented approaches were rarely used. 
Theoretical communications were almost non- 
existent. The general absence of this category 
indicated that the student teachers generally did 
not state or elicit theories or deal with causal 
explanations. 

Instructional implementation was the second 
most frequent category with a total of 2,020 
(1 2.6% of the total). Directive procedures and 
content were ranked fourth and fifth, whereas 
those involving negotiations were ranked 16th 
and 17th. Clearly, these lessons were highly 
structured, with no negotiation of goals and 
little negotiation of content or procedures. 
Factual communications, instruct ional 
implementation, directive procedures and 
content accounted for almost 70% of all the 
communications. Thus there was an overall 



Figure 1 : Formulae for TIS Indices 

Teacher Talk - - TS1..19 + TQ1..19 
TTALK = 

Total Communications TS1..19 + TQ1..19 + SSl..19 + SQI..19 

Time for Wholeclass Teaching 
WC = 

Total Class Time 

Information Communication - 
TlS9 = - 

TS9 + TQ9 + SS9 + SQ9 

Total Communications TS1..19 + TQl..19 + SSl..19 + SQl..19 

Structuring Communications - - TS1..8 + TQ1..8 + SSl..8 + SQl..8 
STR = 

Total Communications TS1..19 + TQl..19 + S9..19 + SQL.19 

FB = 
Feedback Communications TS14..18 + TQl4..18 + SS1 4..18 + SQI 4..18 - 

Total Communications TS1..19 + TQ1..19 + SSl..19 + SQl..19 

picture of directive teaching aimed at the mastery 
of facts. 

Repetitions and positive feedback were the 
sixth and seventh ranking categories. Repetitions 
showed a desire to acknowledge the students' 
responses, whereas positive feedback was a 
reinforcement of the responses. The occurrence 
of such a high proportion of repetitions reflected 
the general strategy of the student teachers in a 
noisy classroom environment. The high 
proportion of positive feedback showed a general 
emphasis on facts to which correct responses 
were expected. 

To reveal variations across time and among 
subjects, ratios between sets of categories were 
utilised. These ratios were referred to as indices. 
For basic analyses, five indices were developed 
as follows: 

- all teacher talk divided by total 
communications; 

- time for whole-class teaching divided by 
total lesson time; 

- all factual communications divided by total 
communications; 

- all structuring communications divided by 
total communications; and 

- all feedback communications divided by 
total communications. 

The formulae of these TIS indices are presented 
in Figure 1. 

Figures 2 and 3 demonstrate the mean 
percentages of these indices over the seven- 
week period. The percentages of teacher talk 
and factual communications appeared to be 
stable across time. The other three indices 
fluctuated a little, especially during the third to 
fifth weeks. There was some tendency for whole- 
class teaching time and feedback 
communications to reduce towards the end of 
the teaching practice, but structuring 
communications remained similar at the 
beginning and end of the practice period. It 
was logical that during the middle period of the 
practice, when whole-class teaching time was 
obviously reduced, structuring communications 
were apparently more abundant, owing to the 
need to organise students into independent work. 
Structuring communications appeared to be 
inversely proportional to feedback 
communications. 

Given an objective in the English Major 
Course which emphasised the student teachers' 



Figure 2: Overall Percentages of Nine Teachers' Talk and TIS 9 Communications over the Seven-Week 
Period of Teaching Practice 

+ Teacher Talk / Total Communications 
-E- TIS 9 Communications / Total Communication5 
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Figure 3: Overall Percentages of Three Aspects of Nine Teachers' Instructional Behaviour over the 
Seven-Week Period of Teaching Practice 

I + Time for Whole-Class TeachingILesson Time 
-E- TIS 1-8 Communications / Total Communications 
+ TIS 14-1 8 Communications / Total Communications 1 

Week 



development of confidence and willingness to 
expand their teaching repertoire, their variations 
across weeks reflected their attempts to explore 
and experiment with possibilities, and therefore 
indicated their willingness to try out different 
ideas. Collectively, their variations across time 
were not strong enough to show significant 
statistical difference or cross-time trend, yet 
individually the variations were apparent. Also, 
it was evident that some student teachers tended 
to move away from a teacher-centred approach 
as time went by. It was possible that the student 
teachers were more at ease after the initial stage 
of settling in, and were ready to depart from a 
teacher-dominant lecturing mode in order to 
experiment with a variety of student tasks. This 
was reflected in the decrease of whole-class 
teaching time and the proportional increase of 
structuring communications. However, for some 
reason, towards the end of teaching practice the 
subjects resumed a teacher-dominant style with 
less time for students' independent work and 
more for whole-class teaching and factual 
communications. Two important questions to 
ask are why some student teachers were more 
willing to experiment with different strategies 
than others, and why some student teachers 
who demonstrated a capacity to depart from the 

routines tended to resume their routines at the 
end. 

It appeared that the student teachers' 
willingness to experiment was related to their 
confidence and ability to manage the class in a 
less teacher-centred manner. They tended to 
resume a strong mode of recitation whenever 
the deviance in instructional behaviour led to 
some unexpected chaos. However, this may be 
more than a management issue. A teacher who 
managed the class with stable routines and 
seldom tried out alternative strategies still 
experienced chaos. One possible explanation 
was the teacher's lack of intention to be engaged 
in  genuine interaction with students. The 
problem might therefore be at the cognitive 
level. How deeply the student teachers were 
involved in cognitive thinking might affect the 
intensity of their interaction with students, and 
thus students' participation. This w i l l  be 
followed up later, when the student teachers' 
information processing i s  described. 

Development of Information Processing 

The analysis of student teachers' information 
processing was not based on  any pr ior 

Table 2: Frequencies of Protocols collected for All Teachers Over the Seven Week Period of Teaching 
Practice 

Week 
Teacher 1 st 2nd 3rd 4th 5th 6th 7th Total 

One 

Two 

Three 

Four 

Five 

Six 

Seven 

Eight 

Nine 

Total 



Table 3: SRAS Major Categories Ranked by Frequency of Occurrence over All Observations 

Rank Category: Name and Code 
Percentage 

Frequency of total 

Planning-Evaluation-Decision (P) 

Receiving Student Response (R) 

Anticipation (A) 

Checking Student Progress (Ch) 

Miscellaneous (Mcs) 

Explanation (E) 

Text (T) 

Silence (Sj 

767 

199 

162 

134 

89 

53 

43 

3 6 

Total 1,483 

instrumentation. Since this dimension of the 
study was largely exploratory, predesigned 
instruments as used in the study of expert 
teachers would have obstructed the researcher 
in the observation of the most important 
phenomenon, namely, iearning how to teach. 
It was therefore decided that a system of analysis 
had to be derived from the collection and 
processing of stimulated recall protocols 
collected during stimulated recall interviews (see 
Appendix). The process involves coding and 
construction of codes simultaneously until there 
are no more significantly new explanations for 
the data. The derived instrument i s  known as 
the Stimulated Recall Analysis System (SRAS). 

Frequencies of protocols collected for all 
subjects over the seven-week period of teaching 
practice are shown in Table 2. Altogether, 1,004 
protocols were collected over the 63 interviews, 
ranging between 103 and 1 1 6 for each subject 
and with an average of 15.9 protocols for each 
session. 

Table 3 presents the categories in the SKAS, 
ranked by the frequency of their occurrences 
over all interviews. Altogether, 1,483 thoughts 
were coded with an average of 23.5 thoughts 
for each session. 

About half of all subjects' thoughts were 
w i th in  the broad category of Planning- 
Evaluation-Decision '(51 .g%), which was the 
most frequent category for al l. A high 

concentration of this category characterised the 
general concern for maintaining an orderly flow 
of the lesson and was especially concerned with 
the teacher's own performance. It was evident 
that the student teachers' primary concern was 
their own performance in connection to the 
flow of the lesson, whereas attention to their 
students' work was only secondary. Interestingly, 
all student teachers demonstrated a fairly 
substantial proportion of miscellaneous thoughts. 
Despite the substantial amount of teacher talk, 
generally thoughts on Explanation and Silence 
were infrequent. Also, in the textbook-oriented 
lessons, thoughts on evaluating the text were 
minimal. 

To reveal variations across time and among 
subjects, ratios between sets of categories were 
calculated. These ratios were referred to as 
indices. For basic analyses, the indices included 
the eight major categories of the SRAS. The 
formulae for these SRAS indices are presented 
in Figure 4. 

The overall frequencies and percentages of 
nine student teachers' major SRAS categories 
over the seven-week period of teaching practice 
are presented in Table 4. The categories Text, 
Silence, Explanation and Miscellaneous were 
too infrequent to indicate any trend. The 
developments in the four major categories across 
time are shown in Figure 5. There was an 
obvious tendency for thoughts in Planning- 



Figure 4: Formulae for SRAS Indices 

I Total Thoughts = T + A + Ch + S + R + E + P + Mcs 

TT = 
Text (T 

Total Thoughts 

AA = 
Anticipation (A )  
Total Thoughts 

Receiving Student Response (R) 
RR = 

Total Thoughts 

Explanation (E) 
EE = 

Total Thoughts 

Checking Student Progress (Ch ) Planning-Evaluation -Decision (P) 
CCh = PP = 

Total Thoughts Total Thoughts 

SS = 
Silence ( S )  

Total Thoughts 
MMCS = 

Miscellaneous (Mcs ) 
Total Thoughts 

Table 4: Frequencies and Percentages of Major Categories in SRAS by Week for All Observations 
(% in brackets) 

Week 
SRAS l st 2nd 3rd 4th 5th 6th 7th Total 

1 Mcs 16 (8.4) 13 (7.1) 12 (5.8) l 5  (6.7) 12 (6.2) 10 (4.4) 11 (4.3) 89 (6.0) 

Total No. 
of Coded 190 (1 00.0) 1 84 (1 00.0) 208 (1 00.0) 224 (1 00.0) 195 (1 00.0) 228 (1 00.0) 254 (1 00.0) 1,483 (1 00.0) 
Thoughts 



Figure 5: Overall Percentages of Nine Teachers' Four Major SRAS Categories over the Seven-Week 
Period of Teaching Practice 

0 , 
I I l I I l 

l st 2nd 3rd 4th 5th 6th 7th 
Week 

Evaluation-Decision to decrease over time. The 
trends for the other three categories concerning 
students' work or response were less apparent. 
Some fluctuations were noted for Anticipation 
and Checking Student Progress over the period. 

Teaching practice may be viewed as a time 
during which student teachers try out their ideas 
while feeling insecure. It is likely that many feel 
overwhelmed with the many facets of classroom 
reality at the outset. As the lesson plan has 
prepared the ground in teaching, adherence to 
it would keep one from having to make many 
new decisions. Therefore, the initial concern 
with the lesson plan, as found in this study, was 
natural. This concern was often associated with 
a consideration of the teacher's own 
performance, since it was regarded as crucial to 
the implementation of the plan. Over time, the 
subjects shifted or extended their attention to 
students' work. These developmental signs 
might be attributed to the course objectives 
which emphasised awareness of principles in 
teaching, their implementation to maximise 
learner time on task, learning difficulties, and 

ways to overcome them. From the analysis in 
this study, two types of orientation could be 
hypothesised for attention to students' work: 
some might be more alert about students' 
achievement, while others might merely be 
concerned with students' involvement. 

Development in the Relationship 
Between Instructional Behaviour and 
Information Processing 

The stable pattern across time in the dominance 
of teacher talk and factual communications 
(Figure 2) was paralleled by the consistency in 
the concern about Planning-Evaluation-Decision 
(Figure 5). Basically, the lessons were conducted 
in a teacher-centred manner, with a constant 
concern about the reasons behind the teaching 
steps and the timing. However, the student 
teachers seemed to vary in their attempts to 
experiment during the middle part of teaching 
practice. This was show1.1 by the fluctuations 
over the period from the third to the fifth week 



Table 5: Major Trends in the Relationship Between Instructional Behaviour and lnformation Processing 

Instructional Behaviour 
lnformation Processing 

Flow of the Lesson Focus of Interaction 

Stability PI1 P1+Sp2 Sp3 +Sts4 Problemss 

High (T1 ,T8) 
Medium (T2,T3 

T4,T6,T7,T9) 
Low (T5) 

Notes: 1. Consistent concerns for plan-implementation. 
2. A switch of emphasis from plan-implementation to spontaneity of the lesson. 
3. Consistent concerns for spontaneity of the lesson. 
4. Heightened sensitivity to students' performance. 
5. Consistent awareness of problems. 

in their time for whole-class teaching, structuring 
and feedback communications in instructional 
behaviour and Anticipation and Checking 
Student Progress in information processing (see 
Figures 3 and 5). 

In v iew of the trends for instructional 
behaviour and information processing during 
the middle stage of teaching practice, i t  was 
logical to find that while the reduction of time 
for whole-class teaching was accompanied by 
an increase in structuring communications owing 
to the need to organise students to work 
independently, there were also more thoughts 
on Checking Student Progress but fewer thoughts 
on Anticipation. Naturally, interactive thoughts 
were highly influenced by the mode of teaching: 
concern for student progress was intensified 
during the time for students' independent work, 
whereas thoughts anticipating student response 
were apparent during the time for whole-class 
teaching. 

Interestingly, the tendency for whole-class 
teaching time and feedback communications to 
reduce towards the end of teaching practice 
was echoed by a similar tendency in thoughts 
on Planning-Evaluation-Decision (see Figures 3 
and 5). On the other hand, there were some 
upward trends for Anticipation and Receiving 
Student Response. 

These trends might  wel l  reflect the 

developmental patterns of student teachers. The 
student teachers began the teaching practice 
with dominance in whole-class teaching and 
abundant feedback communications which were 
often associated with lower-order tasks at factual 
level, and their concerns were intensively related 
to Planning-Evaluation-Decision in order to keep 
the lesson on the move. There were fewer 
thoughts focused on spontaneous interaction 
and problems arising during the lesson. Over 
time, they tended to allow more time for students' 
independent work and relaxed their concerns 
for keeping the lesson on the move, showing a 
heightened sensitivity to students' performance 
rather than their own. Despite its being 
infrequent, the miscellaneous (MC) thoughts 
showed some increase towards the end of the 
teaching practice. Together with the reduced 
thoughts about the flow of the lesson, this might 
indicate that when the flow of the lesson was 
upheld, some student teachers could afford to 
digress in their thinking to matters irrelevant to 
the immediate context of teaching. 

Further analysis is based on those criteria 
adopted by Marton and Saljo (1 9841, when they 
were on a paral le l  track explor ing the 
relationships between two variables under 
investigation. By reviewing statistical data for 
individuals, matrices were tentatively set up to 
explore major trends. Table 5 presents the major 



trends in the relationship between instructional 
behaviour and information processing. The 
matrix was formulated from an identification of 
stability level in instructional behaviour, and 
the adoption of the flow of the lesson and focus 
of interaction as parameters in information 
processing. The identification of stability level 
was based on a review of the range of index 
scores of the subjects over the seven-week period 
of teaching practice. Teachers One and Eight 
were identified as being of high stability level, 
whereas Teacher Five was of low stability level. 
The others were noted as being of medium 
stability level. Concerning the parameters in 
information processing, flow of the lesson and 
focus of interaction were summarised as the 
major developmental trends. 

For the flow of the lesson, three patterns 
emerged: consistent adherence to the plan, a 
switch of emphasis from the plan to the 
spontaneity of the lesson and consistent concern 
about spontaneity. It was apparent from the 
extreme cases of Teachers Eight and Five that 
the subjects with less stability in instructional 
behaviour were more alert to spontaneity of the 
lesson. 

As for the focus of interaction, it was much 
more difficult to identify trends, as the concerns 
of the subjects were not stable enough to suggest 
trends. Instead they were rather dependent on 
the nature of the lesson. If any trends could be 
identified at all, they could be identified as 
being a heightened sensitivity to student 
performance and a consistent awareness of 
problems. While only Teachers Six and Seven 
showed a heightened sensitivity to student 
performance, Teacher Five, as the extreme case 
of low stability in instructional behaviour, was 
unique in her consistent awareness of problems. 

The matrices as derived from the statistical 
reviews provided a useful framework to 
accommodate essential details for the 
suggestions of major trends. Although the 
analysis was focused on the description rather 
than the evaluation, by considering their different 
emphases it was possible to identify some stages 
of development or levels of attainment in 
teaching practice. While all were concerned 
about problems, the outstanding ones could 

depart from plan and their own performance to 
be involved in the spontaneity of the lesson and 
their students' performance. Since the student 
teachers were under assessment, i t  was possible 
that the weaker ones tended to avoid risk-taking, 
thus maintaining a higher level of stability in 
their instructional behaviour. But if they had 
that attitude i t  d id not detract from their 
awareness of problems, as they still reported 
about them. A natural question to ask concerns 
how to  facil i tate individuals to  develop 
themselves during the teaching practice to show 
a greater consideration of problems. 

Discussion 

The dominance of recitation in this study 
parallels the findings of previous studies, as 
reviewed by Sirotnik (1983). The fact that 
structuring communications comprised about 
30% of teacher-class communications matches 
the findings of Goodlad and associates (1979) 
in American classrooms, namely, that only 75% 
of class time was instructional. With questions 
and answers at information level as the most 
common instruct ional moves, and the 
dominance of teacher talk over student talk, this 
study echoes the findings of the milestone study 
(Joyce et al., 1978) which reported the essence 
of recitation: the greater the amounts of teacher 
dominance of various types, the less students 
are able to ask questions and process data for 
themselves. With the abundance of positive 
feedback communications which adhered to 
low-level questions and answers, the Hong Kong 
data further reflect a typical recitation mode of 
teaching as reported in the literature. 

This study conf i rms that interactive 
information processing generally follows the 
pattern of recitation, with very few decisions 
that significantly alter the course of established 
activities (Peterson, Marx and Clark, 1978; 
McNair, 1978-79; Clark and Peterson, 1986). 
Prepackaged textbook materials share 
dominance with recitation teaching in most 
observed lessons which do not require extensive 
information processing during the interactive 
moves. Of all the 43 categories in the SRAS 



captured inductively, only P2, P6 and P7 
concern reasoning and decisions. Such findings 
add weight to the argument against the concept 
of teacher-as-decision-maker (Yinger, 1 986; 
Mitchell and Marland, 19891, and further 
demonstrate that teachers' interactive thinking 
covers more areas than is depicted by the 
conventional decision-making model. 

This study revealed student teachers' capacity 
over time to engage in more active reasoning 
and evaluation. Generally, they demonstrated 
rational teaching by applying pedagogical 
principles, and became more aware of problems 
towards the end of the teaching practice. To 
utilise teacher potential and secure training 
effect, teacher educat ion programme 
reconstruction has been considered (eg 
Eisenhart, Behm and Romagnano, 1991 ). 
However, with a lack of sensitivity to the 
developmental stage of the students, a logically 
structured programme might have forced 
students to adopt certain strategies of which 
they could not see the relevance. This study not 
only agrees to the assertion in the literature of 
student teachers' need of support, but also 
provides substantial information about the 
process of learning to teach, makes suggestions 
about the nature of support needed, and 
emphasises the importance of sensitivity to 
student teachers' needs as novices. 

Conclusion 

Having revealed that information processing is 
related to instructional behaviour, this study 
suggests that student teachers' mode of thinking 
might be altered by moving beyond the practice 

of recitation. It is probable that in general, 
teacher training has transferred weakly to the 
classroom because the grounding has not been 
based on an understanding of the minds of the 
teachers, the kinds of stimuli perceived and the 
ingrained routines of responses. 

Drawing out the implications for theory and 
practice, this study supports the call in the 
literature for innovations in teacher education 
which enhance student teachers' development 
of schemata and cognitive competence (see eg 
Joyce and Clift, 1984; Peterson and Comeaux, 
1987; Armour-Thomas, 1989). This demands 
action research on the part of the supervisor- 
researcher to study the processes by which 
student teachers respond to innovations and 
alternative patterns of development. Calderhead 
(1 991 ) asserted the need both for more intensive 
research on learning to teach and for a more 
integrated relationship between research and 
practice i n  the professional education of 
teachers. Associated with this line of inquiry 
are Marton's (1 981 ) "second-order" perspectives, 
Day's (1991) collaborative research, and 

'McNamara's (1 991) vernacular knowledge. If 
training is to lead to positive impact on practice, 
it is important to listen to the voices of the 
teachers, and to examine teachers' professional 
pract ice w i th in  the t ime constraints o f  
classrooms. This paradigm requires a different 
attitude from researchers concerning the object 
and purposes of research. It would then serve 
not only the researchers' interests and concerns 
but also those of the teachers. Recent research 
literature as well as the insights gained from this 
study have shown that integrating research and 
training is central to theoretical development 
and improvement of practice. 
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APPENDIX 

THE STIMULATED RECALL ANALYSIS SYSTEM (SRAS) 

[Code] [Definition of Code] 

T Text - evaluate material, exercise, topics; judge content of the lesson. 

A Anticipation - anticipating student response. 
A l * hope students would follow instruction, respond, do the task, behave in an expected way 
A2 * not sure about students' ability to answer or understand question 
A3 * expect students are able to do the task, answer the question; expect a specific answer 

from an open-ended question; expect students' initiation of response 
A4 * speculate the progress and outcome of students' work 

Ch Checking - checking student progress. 
Ch 1 * wait for students to finish a task 
Ch 2 * assess students' level of engagementlprogress 
Ch 3 * aware of students being off-task 
Ch 4 * aware of students' problems in performing a given task; aware of their lack of understand- 

ing of the teacher's instruction; aware of varied patterns of work 
Ch 5 * pleased with students' progress 

S Silence - reflection on a lack of response. 
S 1 * surprised at the lack of response 
S2 * disappointed at the lack of response 
S3 * not sure how to help a student who does not respond to a question 
S4 * assess problems the responding student might encounter 
S5 * consider further hints following a question which receives no response 

Receiving Student Response - reflection on and reaction to student response. 
* satisfied with the student response: an unexpected correct response, active student 

response, or initiation of a question from a student 
* hesitate over an unexpected answer, unsatisfactory answer, not knowing what to do about 

it 
* reject an unsatisfactory answer and look for the correct answer 
* upset about students' undesirable reaction or discipline problems 
* not sure what to do about the poor performance and how to help 
* not identify a correct response as an indication of all students' general ability 
* evaluate students' performance/response 
* evaluate the teacher's way of providing feedback, accuracy of teacher feedback in 

relation to students' understanding 

E Explanation - formulating/evaluating teacher explanation. 
E l * consider how to explain, what to explain 
E2 * not sure of the subject matter to be explained, and how to explain clearly 
E 3 * bemused that students are not able to understand the teacher's explanation 
E4 * hope students are able to understand the teacher's explanation 
E5 * satisfied with the teacher's own explanation 
E 6  * not satisfied with the teacher's own explanation 
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Planning-Evaluation-Decision. 
* make assumption about what students should know as a learning sequence 
* aware of reasons behind the teacher's communications/teaching performance; concern to 

justify teaching steps 
* frustrated, nervous, bemused at the loss of control 
* evaluate the communication move just having taken place, assess students' feeling/ 

response from their facial expression or knowledge about them 
* consider the next teaching step 
* consider the next teaching step and its pros and cons in the light of previous communica- 

tion or students' progress or performance 
* make decision about the next teaching step with reasoning 
* realise a forgotten teaching step 
* review a previous teaching step: confirm the decision was a good one; regret for having 

conducted it that way or made a mistake 
* evaluation: pleased that the lesson was going smoothly; critical of the teacher's own 

performance and aware of general problems 
* consider progress of lesson: timing and pacing 

Miscellaneous. 
* can't remember; nothing 
* thoughts irrelevant to the immediate context 
* getting to know names of students 



Information Processing Taxonomy (m: An 
Alternative Technique for Assessing Mathematical 

Problem-Solving 

Fong H o  Kheong 

Abstract 

This paper describes the development of the Information Processing Taxonomy (IPT) Model which 
models children's thinking at different hierarchical levels. The main features of the Model consist of 
retrieving information from external memory and primary and secondary productions of Type A and 
B information. These features constitute the components of different levels of thinking which could 
be used to confirm and describe the children's cognitive processes. Examples are shown to illustrate 
how the Model could be used to construct test items at different levels on the basis of these features. 
'the Guttman procedure was applied to test the consistency of the hierarchical nature of the Model. 
Results show that the items constructed using the Model were scalable. 

Descriptors: Problem-solving, information processing, ratio and proportion, assessment 

The Background 

Some models for assessing 
mathematical abilities 

ne technique wh ich  math- 
ematics educators have used for assessment in 
mathematical abi l i t ies is the classical 
psychometric approach. The approach was 
sought as a guide towards understanding 
intelligence by analysing children's ability to 
solve mathematical problems. Different sets of 
factors were proposed to account for the mental 
abilities of children (Barnett, 1975; Krutetskii, 
1976; Thurstone, 1938). This results in applying 
step-wise regression analysis to predict pupils' 
intelligence or problem-solving ability in the 
sixties. 

One widely used technique for evaluating 
the quality of a student's output is Bloom's 
taxonomy (Bloom et al., 1956). It was designed 
for teachers and evaluators to arrange questions 
in hierarchical levels of difficulty. Six levels of 

responses were outlined in Bloom's taxonomy: 
Knowledge, Comprehension, Application, 
Analysis, Synthesis and Evaluation. The 
taxonomy helps to guide the selection of items 
for a test and assesses the ability of the students 
according to  the categories (Bloom's 
classifications) of questions they have designed. 

Another technique of assessing the quality of 
students' responses to items is the SOLO (the 
Structure of the Observed Learning Outcome) 
taxonomy hypothesised by Biggs and Collis 
((1982). While Piaget's theory described the 
hypothetical cognitive structure in terms of 
different stages, Biggs and Collis outlined the 
hierarchical levels of students' responses to 
items. The five SOLO levels of responses are 
Prestructural, Unistructural, Multistructural, 
Relational and Extended Abstract. Each level of 
response seems to correspond to Piaget's 
developmental stage (Pre-operational, Early 
Concrete, M idd le  Concrete, Concrete 
Generalisation and Formal Operation). 



Psychological theories relevant to the 
present technique of assessment 

The information processing system 
While Piaget's theory of cognitive development 
and the psychometric theories have been 
theorised to explain the intellectual abilities of 
human beings, the information processing theory 
advocated by Newell, Shaw and Simon (19601, 
Newell and Simon (1 972) and Simon (1 980) i s  
viewed as looking into human intelligence and 
capabilities from a different perspective. 

According to the information processing 
theory (Newell and Simon, 1972), there are 
basical ly two  main components in  the 
information processing system (IPS) which 
characterise the nature of human memories, 
namely the short-term memory (STM) and the 
long-term memory (LTM). Other theorists 
expanded the IPS to include other components 
such as the working memory (WM) and external 
memory (EM) (Case, 1980; Mayer, 1983; Nason 
and Redden, 1984). 

The STM is part of the information processing 
system in which coded information from the 
external source is operated and stored 
temporarily for immediate use. Besides receiving 
in-coming information from the external senses, 
the STM also receives information from the LTM 
for processing information. The information 
received at the STM becomes the current state 
of knowledge of the information processing 
system. The STM is often referred to as the 
working memory in which the information must 
be encoded in a form which is recognisable by 
the information stored in the LTM. 

Mayer (1983) indicated that the LTM is an 
organised set of information in which each piece 
of information must be found by following a 
search path. While the information stored in the 
STM fades away with time, the LTM is able to 
store information with minimum loss. t h e  extent 
to which concepts or processes can be utilised 
depends on the way the concepts and processes 
are structured in the LTM (Nason and Redden, 
1984). 

Production systems 
Using the concept of programming, Newell and 

Simon model human learning and problem- 
solving processes in terms of production systems. 
A product ion system i s  a set of  related 
productions. Each production specifies the 
conditions in which an action should occur. 
The set of productions is viewed as the body of 
knowledge which i s  represented in the LTM of 
the human brain in the form of condition-action 
rules. For example, when a person sees a red 
traffic light, the brakes are applied to stop the 
car. An action is said to be executed when the 
brakes are applied in reaction to the condition 
of seeing a red traffic light. 

The production memory contains lists of 
condition-action rules. They may or may not be 
organised, but rules might be grouped together 
in terms of the goal they help to satisfy. 

The production rules state that when any 
form of information in the working memory 
matches the "condi t ion"  statements o f  
production, the production wi l l  evoke the 
"action" statement. Using the previous example 
of a traffic light, if the content of the working 
memory i s  "the traffic light is red" the activation 
rule wil l  elicit the action "apply the brakes to 
stop the car". 

An Information Processing Taxonomy 
(IPT) Model for Assessing Mathemati- 
cal Abilities 

Critique of the existing models for assess- 
ing mathematical abilities 

Although both taxonomies (Bloom and SOLO) 
have proven to be useful, they contain some 
short-comings in the actual implementation. 
Biggs and Collis (1 982) commented that Bloom's 
taxonomy is intended to guide the selection of 
items and to seek adequate coverage for a test, 
rather than to evaluate the quality of a student's 
response to a particular item. According to them 
it is difficult to apply the taxonomy meaningfully 
to open-ended responses. Furthermore, the 
taxonomy does not provide adequate guidelines 
to devise items to draw out levels of response 
much beyond comprehension (level). Bloom's 
levels are set in advance and the teachers apply 



them to construct questions, but the levels do 
not arise in  a natural manner. The SOLO 
taxonomy also has its drawbacks. In this model, 
three kinds of data are used: (11 irrelevant or 
inappropriate data, (2) related and given data in 
display, and (3) related and hypothetical, not 
given, data. Although the model has identified 
all the different types of data, it could not explai$ 
how Types 2 and 3 were generated and 
represented. In other words, the model is limited 
when it comes to explaining the cognitive 
processes which generate those related and not 
given data. Secondly, the model lumps together 
all the related data and given data as a single 
group of information. They are used and 
represented freely without acknowledging any 
distinction concerning the availability to retrieve 
them. 

The Bloom and SOLO taxonomies are useful 
to a certain extent for the construction of items 
to elicit pupils' responses at different levels. 
However, the two taxonomies cannot provide a 
more rigorous explanation of the cognitive 
processes of the whole procedure of solving a 
problem leading to its solution. It seems that a 
more comprehensive model  should be 
considered for future development in assessing 
mathematical abilities. 

A technique reported in  this paper could be 
used to describe the quality of students' abilities 
to solve mathematics problems on the basis of 
the information processing theory. Span and 
Overtoon-Corsmit (1 986) pointed out that the 
processing of information takes place at different 
levels. Wagner and Sternberg (1984) viewed 
intelligence as deriving from the ways in which 
people mental ly represent and process 
information. Span and Overtoon-Corsmit added 
that information processing may be applied to 
text comprehension or problem-solving. Nason 
and Redden (1 984) stated that two factors which 
can inf luence human learning are the 
information retrieved from the long-term memory 
and the information that is currently being 
processed at a particular point in  time. Simon 
(1 987) described problem-solving processes 
through a sequence of states of knowledge. Each 
state is being transformed to another state by 
apply ing mental operators t o  it. These 

summarised statements of cognit ive 
psychologists have implications on the present 
IPT Model for assessing mathematical abilities. 

Description of the Hypothetical IPT Model 

The cognit ive psychologists' views, the 
information processing theory and the 
production system provide the author with the 
basis to hypothesise a scheme for assessing 
students' mathematical problem-solving ability. 
The IPT Model consists of two general features: 
(a) a set of information processing features such 
as the external source (ES), STM and LTM, and 
(b) an operating system comprising perception 
through stimulus, retrieving information from 
ES, and operations based on primary and 
secondary productions. The Model is described 
in Table 1 in terms of the hierarchical levels and 
the different levels of processing information in 
solving mathematical problems. 

The first column in the table gives the order 
of the hierarchical ievels of problem difficulties; 
level one being the least difficult and level five 
the most difficult. The second column describes 
the characteristic features of the model and 
operating systems involved in problem-solving. 
The former includes external sources 
(information), short-term memory/working 
memory, long-term memory, and the Type A 
and Type B information. The latter comprises 
the production system and perception of 
information f rom external source. Each 
characteristic is described briefly below: 

External Source (Information): This refers to 
the data or information which can. be elicited 
from a question. Each question is viewed as 
consisting of pieces of information which could 
be in the form of facts, numerals, procedures, 
etc. 

For example, if a question is given as, "The 
ratio of the three sides of a triangle is 1 :2:2. If 
the perimeter of the triangle i s  60 cm, find the 
length of the shortest side of the triangle.", then 
one piece of information is the ratio units "1 :2:2". 
The question also comprises other information 
which could be in many different forms. 

Short-Term MemoryIWorking Memory 
(STMIWM): All information, whether it comes 



Table 1: Description of the Characteristic Features and Operating Systems of the Information- 
Processing Taxonomy (IPT) Model Which Consists of Five Hierarchical Levels 

l 
Characteristic Features & Operating Systems 

Hierarchical Levels Involved in Problem-Solving 

One 

Two 

Three 

Four 

Five 

ES, STMWM; Perception through Stimulus, Retrieving information 
from ES. (WM = w;rking Memory) 

ES, STM/WM, LTM (Type A Information); Perception through 
Stimulus, Retrieving information from ES and Primary Production 
System. 

ES, STM/WM, LTM (Type A & B Information); Perception through 
Stimulus, Retrieving information from ES and Primary Production 
System. 

ES, STM/WM, LTM (Type A Information); Perception through 
Stimulus, Retrieving information from ES, Primary & Secondary 
Production System. 

ES, STMWM, LTM (Type A & Type B Information); Perception 
through Stimulus, Retrieving information from ES, Primary & 
Secondary Production System 

Figure 1: Representation of Cognitive Processes for Solving Example 1 

ES 

(1 \ (I ') (3) Unitary method to 
\ P1 

300 cost $6 300 = 600 
c 

find the cost of 1 unit 

\ 
J (2)  

Find the cost of 1 miirble 
1 marble 

(3') Unitary method 

600 
cost of (4) -= 2 300 
1 marble = 2 

STM/WM LTM (Type A Infor.) 



from the external sources or the long-term 
memory, is to be processed in the STMIWM. 
This part of the human brain has a limited 
capacity and is only able to hold certain chunks 
of information at one time. An example is given 
below to show the interaction of information at 
the STM. 

Example 1 
Jane had 300 marbles which cost $6. 
Find the cost of one marble. 

Answer: 
300 marbles = $6 

= 600 cents 

600 
1 marble = - 

3 00 
= 2 cents 

Figure 1 shows that two sources of 
information are operated at the STM level. (1 '1, 
300 cost $6, and (2'), find the cost of 1 marble, 
are pieces of information retrieved from the ES. 
lnformation (3'1, the unitary method, is retrieved 
from the LTM. They are operated at the STM to 
produce (4), 2 cents. 

Long-Term Memory: Two types of 
information are considered to be stored in the 
long-term memory. lnformation which is related 
to the recent content area of study and 
information which is often rehearsed is classified 
as Type A information. lnformation of related 
topics is classified as Type B information. Type 
A information is assumed to be readily retrieved 
as compared to Type B information. Thus, the 
latter is placed at a higher hierarchical level 
than the former category. It is also assumed that 
information stored in the long-term memory 
fades away with time, especially when the 
information stored in the LTM i s  not frequently 
retrieved. Example 2 below shows the two 
different types of information which are stored 
in the LTM. They are retrieved and operated at 
the STM. 

Example 2 
The ratio of the three sides of a triangle is 1 :2:2. 
If the perimeter of the triangle is 60 cm, find the 

length of the shortest side of the triangle. 

Answer: 
Ratio of sides = 1:2:2 
No. of parts of the sides = 1 +2+2 

= 5 
5 parts = 60 

1 part 

= 12 cm 
Length of the shortest side = 12 cm 

In this question, the topic being assessed is 
ratio and proportion. Hence any "skills" related 
to ratio and proportion are classified as Type A 
information. Notice that in Figure 2, converting 
ratio into parts and adding the parts and the 
unitary method are thus classified as Type A 
information. The statement "sum of 3 sides of 
triangle = perimeter" which is not a "skillt1 
directly related to the topic ratio and proportion 
is classified as Type B information. These pieces 
of information described above are retrieved 
from the LTM. 

The Perception of lnformation from External 
Source: lnformation from a question is first 
perceived and encoded in the STM. This is the 
first stage of the operating system in which the 
acquired information is processed in the STM. 

For example, we suppose that a question 
statement is given as "The ratio of the three 
sides of a triangle is 1:2:2". If a responded 
statement is "No. of parts of the sides = 1 +2+2 
= 5" then it can be inferred that the problem- 
solver has retrieved the pieces of information 
1 :2:2 from the external source and encoded in 
the STM. Some form of operations happens in 
the STM (to be described in later paragraphs) 
and is later transformed and written as 1 +2+2 = 
5 as part of the problem-solver's written work. 
Using the IPT Model, this can be illustrated as 
shown in Figure 3. 

Production System: A student's ability to solve 
problems depends on the extent to which he is 
able to elicit related information from the long- 
term memory. Questions which require students 
to elicit information from the long-term memory 
are thought to be more difficult than those 



questions which require him to acquire 
information solely from an external source for 
processing in the short-term memory. Similarly, 
questions which require students to elicit Type 
B information are classified as higher order 
questions than those questions which require 
students to retrieve Type A information from the 
long-term memory or an external source. Hence, 
the other factor which determines a student's 
ability to solve a problem is the availability of 
knowledge stored in the LTM. The lack of related 
knowledge will greatly affect a student's ability 
to solve mathematical problems. To illustrate 
the way information is elicited from the LTM, 

Example 2 above is used for explanation. 
Notice that there are three incidents (see 

Figure 2) in which information is elicited from 
the LTM: 

(a) (1 -p1 + (4) 
(b) (2) -p1 + (6) 
(C) (3) --p1 + (8) 

In (a), the condition statement (1 ), ratio of 3 
sides = 1 :2:2, evokes the action statement (41, 
converting ratio into parts and adding the parts. 
In (b), perimeter of triangle (2) evokes sum of 
three sides of triangle = perimeter, and in (c), 
find the length of the shortest side (3) evokes the 

Figure 2: Representation of Cognitive Processes for Solving Example 2 
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Figure 3: Retrieval of Information from External Source 

(2) 1 +2+2 = 5 (2') (Some form of operations 
happens in the STM) 

ES 

(1 \ 
/ 

Ratio of 3 sides 
= 1 :2:2 

unitary method to find the quantity of 1 unit. In 
all the three cases, a condition statement is 
required to evoke an action statement which is 
stored in the LTM. The condition and action 
statements are thought to be pairs of statements. 
When the condition statement is matched against 
the encoded information from ES, the action 
statement is evoked. Statement (b) is 
hypothesised to be relatively more difficult to 
evoke than (a) and (c) and the action statement. 
i s  classified as a Type B information. The other 
point to be stressed here is that all the condition 
statements come from the external source. 

Secondary Production of Information: This 
refers to the activation of the production of 
information from the secondary source (other 
than the external source). This requires the 
problem-solver to relate the actions of the earlier 
production with the processes of the next stage 
o f  production. Questions which demand 
secondary production of information are placed 
at a higher order in the hierarchy than those 
which require only primary production in 
problem-solving. Example 3 below illustrates 
the use of secondary production of information 
in solving the problem. 

STM 

(1 ') 

1 :2:2 

Example 3 

becomes 4:3. What is Fei-fei's weight? 

Answer: 
Now, F:T = 5:2 = 4x5 : 4x2 = 20:8 
1 yr later, F:T = 4:3 = 5x4 : 5x3 = 20:15 
Difference in Tin-tin's weight = 15 - 8 = 7 

parts 
Difference in Tin-tin's weight = 14 kg 

7 parts = 14 

14 
l part = - 7 = 2 kg 

Fei-fei's weight = 20 parts 
= 20x2 
= 40 kg 

In Example 3, both the pr imary and 
secondary production of information were 
observed to elicit information from the secondary 
sources (Figure 4). The primary production is 
the equivalent ratio concept, whereas the 
secondary production is the technique to find 
the equivalent ratio, converting ratios into parts 
and the unitary method. 

(l ) -p1 + (6), equivalent ratio concept 
(6') -p2+ (7), technique to  f i nd  the 

equivalent ratios 

The ratio of the weight of Fei-fei to Tin-tin is 
5:2. One year later,Tin-tin's weight has increased Secondary production of information occurs 

by 14 kg whereas Fei-fei's weight remains the when (61, equivalent ratio concept which comes 

same. Now Fei-fei's weight to that of Tin-tin's from the STM evokes (7), technique to find the 

/ 1994 Voi. 14, No. 1 3 



ES STM LTM (Type A Infor.) 

(1) 
\ 
J (6) Equivalent ratio 

Now, F:T = 5:2 / concept 

\ (4) / 

One year later, 
F:T = 4:3 

(3) \ 
(7) (Some form of operations 

F's weight / happens in the STM) 
remained the same 

(8) F:T = 5:2 = 20:8 

r( 

(4) 
\ 
/ (4') - p1 (6) Equivalent ratio 

concept 
F:T = 4:3 

(1) (6') 
F:T = 5:2 

(3) (7) Technique to find 

F's weight the equivalent ratios 

remained the same 

(9) F:T = 4:3 = 20:15 

(8) 20:8 p2 
(2)  (2') 

Difference in T's 
weight =:4 kg \ 1/3: (1 0 ' )  (10) converting into parts ratio 

(11) 15 -8=  7 

(8) 20:8 7 parts = 14 kg 

- 
(1 2) Unitary method 

to find the 

(5) 
quantity equal 
to 1 unit 

Find the weight of F 
(1 3) 14 

1 part = -= 2 kg 
7 

Weight of M 

F is40 kg \ 
(1 4) 20  parts = 40  kg 



equivalent ratios. The main difference between 
the secondary production of information and 
the primary production of information is that 
the condition statement of the production pairs 
comes from the STM instead of the ES. 

Veritication of the Hierarchical Nature 
of the IPT Model 

An instrument, the Solving Word Problem (SWP), 
was constructed on the basis of the IPT Model 
for the purpose of verifying its hierarchical 
nature. The study was conducted in two phases: 
pilot study and major study. The former aimed 
to verify the suitability of the items and to check 
their hierarchical nature using a small sample. 
The latter study used a more rigorous analysis to 
verify if the items of the instruments were 
scalable. The following paragraphs describe the 
two studies. 

Procedures and results of pilot study 

Instruments 
The Solving Word Problems (SWP) instrument 
comprises 18 questions; three concerning the 
Order of Four Operations, five concerning 
Fractions, five concerning Composite Figures 
and five concerning Ratio and Proportion. (Note: 
the Order of Four Operations is viewed as the 
most basic topic, so the Type B information 
could not be applied here to construct the level 
3 and level 5 questions), All of them were 
constructed using the hypothetical IPT features 
which characterise pupils' hierarchical responses 
into five levels. This instrument is meant to test 
the validity of the different hierarchical levels of 
the Model. 

The SWP instrument was piloted to both 
British pupils (a class of 30 14-year-olds) as well 
as Singapore pupils (a class of 42 12-year-olds). 
The trial was carried out to ensure that the 
questions could be managed by high ability 
pupils from two different cultural groups. They 
had to have done some work on ratio and 
proportion to be considered for selection. The 
British pupils at 12 years old had not covered 
ratio and proportion problems comparable to 

those in Singapore. 
From the results of the tests, Questions 6, 13 

and 16 were revised. They were found to be 
either ambiguous, non-conforming to the specific 
level of the model, to cause difficulty in 
understanding the question or to cause difficulty 
in interpreting some geometrical figures. 

Subjects 
Three intact classes of 103 pupils were selected 
from two schools in Singapore for pilot testing 
the revised items. Pupils from these three classes 
were classified as low, average and high 
achievers on the basis of their Primary School 
Leaving Examination (PSLE) aggregate scores. 
The revised SWP test was administered to these 
three classes of pupils. Each pupil only answered 
any two topics of the revised SWP test. 

Results of pilot study 
The pup~ls' working sheets were marked and 
each item of a pupil was coded according to the 
coding scheme from 0 to 4. As each item 
corresponded to an IPT level of a topic, pupils 
who scored 3 or 4 in the item were said to have 
attained the level of the topic. For example, for 
the topic on fractions, if a pupil had achieved a 
score of 3 or 4 for the second question and 
failed to answer questions beyond the second 
question, then he had achieved level 2 of the 
topic. Taking each topic and counting the 
number of pupils who achieved each level, the 
percentage of pupils who attained each level 
was computed. Table 2 shows the percentage 
of the 12-year-olds who attained each level of 
the four topics. 

The results show that for the topics the Order 
of Four Operations, Fractions, and Composite 
Figures, the number of pupils who achieve the 
level decreases as the difficulty level increases 
from level 1 to level 5. For these three topics, 
the hierarchical pattern seems to conform to the 
hypothesised IPT Model. However, for Ratio 
and Proportion, the question at level 3 (achieved 
by 23.3%) appears to be very much more difficult 
relative to the question at level 2 (achieved by 
93%). The question at level 5 (achieved by 
27.9%) appears to be easier than the previous 
question at level 4. However, consultations with 



teachers revealed that some pupils were familiar 
with questions similar to those of level 5 on 
Ratio and Proportion at Secondary One. Some 
pupils who were interviewed also said that they 
had worked on similar types of problems. 

Procedures and results of major study 

Instrument, groupings, coding and grading of 
pupils 
In the study, all pupils sat for the Chelsea Ratio 
and Proportion Diagnostic (CRPD) test. For the 
SWP test, children from each school were 
divided into approximately three equal groups 
and pupils from each group sat for one of the 

topics: Fractions, Composite Figures, and Ratio 
and Proportion. In the process of dividing pupils 
into groups, care was taken to ensure that an 
approximately equal number of boys and girls 
were included in each of the three groups. Using 
the two tests' results, each pupil was assigned 
two levels, one for the CRPD and the other for 
the SWP. The levels ranged from 0 to 4 for the 
CRPD test and from 0 to 5 for the SWP test. The 
system of assigning levels for the CRPD test was 
based on the Chelsea Project coding system, 
whereas the SWP coding system followed that 
described in the pilot study. 

Another instrument which was also used in 
the study was the School Mathematics 

Table 2: Percentage of 12-Year-Olds Who Achieved Each Level of the Four SWP Topics 

Order of Four Operations l Fractions 

Pupils Who Achieved Pupils Who Achieved 
the Stipulated Level the Stipulated Level 

Level 

Proportion Percentage Proportion Percentage 

Composite Figures 

Pupils Who Achieved 

Ratio & Proportion 

Pupils Who Achieved 
thk Stipulated Level 

Level I 
1 

Level 
thk Stipulated Level 

Proportion 

4 714 7 

Percentage 

100 1 

Proportion 

43/43 

Percentage 

100 



Examination (SME). This was applied as an 
instrument to grade pupils into different levels 
of mathematical abilities. The CRPD has been 
widely tested in Britain and Taiwan, so it is a 
reasonably good standardised test of pupils' 
mathematical abilities, especially of ratio and 
proportion. The pupils' scores in the test were 
correlated wi th  the CRPD test using the 
Correlation Procedures of the SAS Package. The 
results showed that the scores of the CRPD 
correlated highly with the SME scores which 
were significant at the level of l0Io. When the 
data were analysed by schools, correlations 
between the tests were also significant at this 
level. According to this result, it is reasonably 
safe to use the scores from the SME result as a 
criterion for grading pupils' level of ability. 

Subjects and sampling 
In the Singapore primary school system, after 
the Primary 4 end-of-year examination, pupils 
are streamed into EM1 (for the brighter pupils 
who can handle two languages very well - 
English and the mother tongue at first language 
level), EM2 (pupils taking English at first language 
level and mother tongue at second language 
level) and EM3 (pupils taking English at first 
language level and mother tongue at oral 
proficiency level). Some schools are specially 
selected to concentrate on certain categories of 
pupils. For example, an "above average" school 
normally takes in pupils from the EM1 and EM2 
only. On the other hand, the "below average" 
schools wil l  have more classes to cater to pupils 
from EM2 and EM3 streams. In the major study, 
seven schools (two "above average", two 
"average" and three "below average") were 
selected on the basis of the types of classes 
which the school had. The classes were 
identified in each school such that they reflect 
the average standard of the school. This was 
achieved by selecting pupils from the whole 
range of different abilities in each.school. Thus, 
a vast distribution of pupils was obtained so that 
a representative sample with a wide range of 
pupils' abilities was possible. From the seven 
schools, 499 pupils (Age: l l +) were sampled at 
random from a total of 876 pupils. Out of the 
total number selected, 249 were boys and 250 

were girls. Using the School Mathematics 
Examination (SME) and the Chelsea Ratio and 
Proportion Diagnostic (CRPD) test results as 
criteria for sampling, 149, 21 9 and 131 pupils 
were categorised according to high, average 
and low ability respectively. (Note: The CRPD 
test results conducted in the Singapore sample 
showed a similar profile to the CSMS results 
except for a slightly better result at the upper 
end. The detailed results are not reported here). 

This sampl ing procedure resulted i n  
classifying a list of pupils into ability and topical 
groups. From them, stratified random sampling 
was carried out to pick an approximately equal 
number of boys and girls for the study. Table 3 
shows the distribution of pupils classified into 
the various groups. 

Table 3 shows that the distribution of pupils 
taking the three topics reflects a wide dispersion 
of pupils of different ability groups and that an 
approximately equal number of boys and girls 
were selected from each ability group. 

Methods of analysis 
The Guttman procedure was used to test the 
five levels of the hypothetical level. This is a 
procedure used to determine the degree of 
deviation of the ideal model (the Taxonomy) 
from the representation of empirical data. Three 
statistics were applied as guidelines for an 
acceptable Guttman scale (Guttman, 1947; 
Mciver and Carmines, 1981 ): Coefficient of 
Reproducibility (CR) > 0.9, Minimal Marginal 
Reproducibility (MMR) < 0.9, and Coefficient of 
Scalability (CS) > 0.6. 

To verify the hypothetical IPT Model, the 
bivariate relationships among items using the 
correlation coefficients were also examined. 
According to Mciver and Carmines (1 981 ), when 
the correlation coefficients are small the 
relationship between any two items must be a 
weak relationship. Thus when this is the case, 
they are said to be far apart in level of difficulty. 

Results of major study 
Correlation procedures were processed using 
SAS and the coefficients were checked. 
Generally, most bivariate coefficients were found 
to be less than 0.4. According to Burns and 



Dobson (1 981 ), any correlation coefficients 
below 0.4 are considered to be low and the 
relationship between any two items is said to be 
small. The overall results (with small relationship 
between two items) seem to indicate that a 
higher level item could discriminate better pupils 
from weaker ones. 

The Guttman procedure helps to determine 
if the items in each of the three topics are scalable 
or arranged in hierarchical levels. The three 
recommended statistics (CR, MMR and CS), 
which are used as guidelines for an acceptable 
Guttman Scale, were first processed using the 
SAS Guttman Procedure on each of the samples 
(Fractions, Composite Figures and Ratio and 
Proportion) using Items 1 to 5 as class variables 
(SAS, 1984). The results are shown in Table 4. 

The overall results were found to be 
satisfactory. Although the coefficients of 
reproducibility for the fractions and ratio and 
proportion samples are 0.878 and 0.861 

respectively, they only deviate marginally from 
the recommended standard (CR > 0.9). On the 
whole, the findings imply that the items for 
each of the three samples are scalable. 

Discussion and Implications 

Assessing the mathematical abilities of pupils 
has long been of concern to educators. One 
approach to studying children's intelligence is 
the psychometric method (Barnett, 1975; 
Krutetskii, 1976; Thurstone, 1938). This method 
of identifying pupils' intelligence was not so 
popular in the last decade as it was considered 
to lack rigour in studying children's problem- 
solving abilities. It measures the product of 
children's outcomes rather than the processes, 
and merely determines and classifies different 
types of predictors of behaviour rather than 
revealing the thinking mechanisms of problem- 

Table 3: Distribution of Pupils Classified into Topica'l, Sex and Ability Group 

Topic 

LOW 1 20 1 24 

Low 

Composite :: 175 
Figures 

l- 

Category of 1 
Pupils No. of Boys 

19 

Total 1 90 i 85 I 1 175 1 

1 Sub 
No. of Girls 1 Total 1 Total 1 

l l 2 3 k 2  l 

Ratio 
& 

Proportion 

1 Low ~ 24 1 2 1 A  l 



solvers. 
The Bloom and SOLO taxonomies are two 

techniques which have been used by teachers 
and researchers to evaluate the mental abilities 
of children (for SOLO taxonomy see Collis, 
Romberg and Jurdak, 1986; Chicks, Watson and 
Collis, 1988). The taxonomies are used for 
designing questions to assess the levels of pupils' 
achievements in terms of Bloom's classifications, 
or to assess the quality of students' responses to 
items in the case of SOLO. In both cases, the 
designing of items does not appear to involve 
the mental operations of knowledge and their 
inter-relationships. Thus, the distribution of items 
to the assigned levels i s  subjective and is not 
arranged according to the pre-defined features 
of items that can elicit specific pupils' responses. 
As a result, it i s  difficult to detect marked 
differences among the items. However, to date 
they are the best available taxonomies which 
can be used as models for the construction of 
test items. 

The IPT Model is intended to provide a more 
comprehensive psychological tool to supplement 
some deficiencies in the production system, 

information processing and schematic theories. 
With regard to the assessing of children's ability 
to solve mathematical problems, the Model 
could determine their levels of thinking in terms 
of the processes of mathematical knowledge 
underlying some specific features, such as the 
primary and secondary production of 
information and types A and B information 
retrieved from the ILTM. This form of evaluation 
i s  more objective than the foregoing 
psychometric theory and the Bloom and SOLO 
taxonomies. Besides, the Model's features are 
identifiable from pupils' responses. For example, 
the secondary production of information might 
be identified from a child's response, so it can 
be inferred at the level at which he/she operates. 
However, in the previous models subjects are 
classified at certain levels according to pre- 
defined categories, but there are no specific and 
identifiable features which characterise the 
corresponding levels. 

In connection with children's ability to solve 
problems, the IPT model helps to construct more 
precise items to assess pupils' mathematical 
abilities. The ability to design more precise items 

Table 4: The Guttman Scale Analysis to Determine the Acceptance of CR, MMR and CS Statistics of 
Each Topic 

7 I I l l 
Statistics 

Marginally Accepted 

Fractions 

1 CS 1 0.586 1 Marginally Accepted 1 

Composite 
Figures 

CR 
MMR 

& 
Proportion 

Ratio 
MMR 1 0.701 1 Y 1 

CS i 0.534 Marginally Accepted ~ 
CR 

l I 
0.861 Marginally Accepted 



i s  contributed by the well-defined features at 
each level of the model. Although Bloom's 
taxonomy has often been applied by teachers 
and evaluators, i t  has not provided any specific 
features to guide them to construct the items. As 
for SOLO items, they are not defined in terms of 
mental operations like the IPT Model. For 
example, the unistructural stage described the 
application of one piece of information in 
response to the question requirement. It did not 
feature the actual mechanisms of mental 
operations. The IPT Model, however, is able to 
fulfil1 all these short-comings and provide a more 
accurate tool for assessing pupils' abilities. 

Besides providing more definite features in 
designing assessment items, the IPT Model has 
implications for the teaching and learning of 
mathematics. Using the Model, mathematics 
problems which are classified into specific levels 
of thinking according to types of features demand 

corresponding operations i n  solving the 
problems. For example, some strategies operated 
at the fourth level of the Model require the 
secondary production of information. This 
implies that only pupils who can operate using 
the secondary production of information can 
solve the problems. However, if they are aware 
of this problem-solvers can alter the procedures 
of the strategies which require operation at the 
fourth level to the second level of the Model (by 
writing generated information externally). This 
can be carried out by transferring the condition 
statements from the STM to the ES. This helps to 
keep children from using secondary productions 
of information. Instead, the primary production 
of information is appl ied by retr ieving 
information from the ES. Thus, future research 
in teaching and learning may apply these features 
of the Model in designing strategies for solving 
mathematics problems. 
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Perception of Teacher, Home Support and 
Achievement in Attitudes towards Science 

Foong Yoke Yeen 

Abstract 

This study investigated the relationships of attitudes towards science with perception of the science 
teacher, home support and science achievement among a sample of Secondary Two (8th Grade) 
students. Using the full LISREL model, it was found that the perception of the science teacher was the 
most significant factor in the development of positive attitudes towards science. Achievement in 
science was also a significant factor for both girls and boys. Home support was, however, a significant 
factor for girls but not for boys. 

Descriptors: Attitudes towards science, perception of teacher, home support, achievement, LISREL 
model 

Introduction 

n the quest for educational 
excellence, academic ac'hievement features most 
prominently among all the other educational 
outcomes. It is thus encouraging to note that in 
recent years, scientific attitudes are increasingly 
researched into as an important educational 
outcome. 

In some bivariate studies of attitude and 
achievement, correlation coefficients as high as 
0.45 have been reported (Hough and Piper, 
1982). Data from a longitudinal study by 
Simpson and Oliver (1990) also supported a 
strong attitude-achievement relationship. 
Eisenhardt (cited in Schibeci, 1984) in his study 
involving 70,000 students, concluded that 
achievement influenced attitudes more often 
than the reverse. 

Marjoribanks (1 976) in his multivariate study 
reported a significant link between attitudes and 
achievement. He found that at different ability 
levels, increases in achievement were related to 
increments in attitude scores. 

Attitude towards school subjects is an 
important and desirable educational outcome. 
Mager (1 968) affirmed that the development of 
positive attitudes towards school subjects is 
essential. Students with a positive attitude 
towards a subject are more likely to continue 
their learning in that area, both formally and 
informally, after the direct influence of the 
teacher has ended. Attitude is not immutable 
and i s  often communicated to others in a variety 
of  ways throughout life. Therefore, i t  is 
imperative to study the determinants of attitudes 
towards science as a school subject and to 
inculcate positive attitudes towards science as 
an important objective for science education. 

Attitude can be considered as having three 
components: cognition, affect and behaviour 
(Triandis, 1978). Attitudes are influenced by 
direct experiences with the attitude object and 
by interactions w i t h  relevant others. 
Achievement i n  science provides direct 
experiences with the attitude object, which might 
result in change in students' beliefs, feelings 
and intended behaviours. 

Other  factors that contr ibute to  the 
development of students' attitudes are the social 



interactions which provide information, in the 
form of attitudes, beliefs, and behaviours of 
relevant others (Applebee et al., 1989). Home 
support, in  the context of the social and 
psychological stimulation accorded to the 
student's academic development by parents or 
guardian in the home, and the perception of the 
science teacher, are among the most influential 
in attitude formation (Ekstrom et al., 1988; 
Carlson, 1991; Caplan et al., 1992). These 
variables were, therefore, used in this study. 

Some research studies reported gender 
differences in attitudes towards science, with 
boys scoring higher than girls (Keeves, 1973; 
Gardner, 1974; Fraser et al., 1987; Maehr and 
Steinkamp, 1983). Research is needed on the 
cognitive and social differences that are related 
to attitudes towards science among boys and 
girls. 

Purpose of the Study 

There are a number of bivariate studies in  the 
area of attitudes and achievement. Research 
pertaining to attitudes with Piagetian tasks, 
scientific ability, intelligence and socio- 
economic status have been reported (Lawson et 
al., 1975; Hodson and Freeman, 1983; Fraser et 
al., 1987; Malone and Fleming, 1983). However, 
more studies have been done using achievement 
as a criterion rather than attitudes. Furthermore, 
there i s  a paucity of causal studies on the 
cognitive and social factors that are related to 
attitudes towards science. 

The study used causal modelling procedures 
to investigate the relationships of attitudes 
towards science (viewed as criterion variable) 
with perception of the science teacher, home 
support, and achievement. The research 
questions examined in this study were: 

(1) Did the perception of the science teacher, 
home support and achievement influence 
attitudes towards science? 

(2) Did these factors influence attitudes towards 
science to the same degree for both boys 
and girls? 

Methodology 

Sample 

The study was conducted at the Secondary Two 
level in Singapore. A sample of 426 girls and 
463 boys of mean age 14 were selected. Using 
the Student Data Bank of the Ministry of 
Education, the sampling involved selection of 
schools which reflected the characteristics of 
the population of the 14-year-old Secondary 
Two students in  Singapore. 

Instruments 

To ensure more val id and discriminating 
measures appropriate to the socio-cultural 
characteristics of the educational system, 
instruments were developed to collect the data. 
In the construction of the affective items, 
cognitive statements were avoided (eg staying 
near a nuclear reactor is not good). The 
statements were moderately worded. Affective 
items calling for a personal or emotional reaction 
were written to establish conceptual validity. A 
five-point Likert scale (Strongly Agree, Agree, 
Undecided, Disagree, Strongly Disagree; or 
Never, Seldom, Sometimes, Often, Always) was 
used for recording the students' reaction towards 
each item. 

The "attitudes to  science" instrument 
measured interest in science, enjoyment of 
science, career preference for science, and self- 
perception of ability to learn science. The 
questionnaire asked students to indicate their 
honest feelings about statements such as: 

I enjoy science lessons. 
I would enjoy being a scientist. 

The "perception of the science teacher" 
instrument measured the students' perception 
of the teacher's enthusiasm and competence 
and whether they viewed their science teacher 
as encouraging, caring and supportive in the 
course of teaching. Examples of statements in 
this instrument are: 

Ou r  science teacher makes science 



experiments exciting. 
Our science teacher shows concern for us. 

The hotlie environment instrument measured 
the social and psychological stimulation 
accorded to the student's academic development 
by parents or guardian in  the home. The 
fo l low ing  are two  statements f rom this 
instrument. 

Do your parentslguardian spend time with 
you? 
Do you talk to your parentslguardian about 
school? 

Items in the science achievement test were 
based on instructional objectives common in 
all schools. A table of specifications \has drawn 
up for the test to ensure content validity in the 
criterion-referenced test. 

After careful development and proof-reading, 
these instruments were administered t o  the 
sample of students. 

Procedure 

Optical scan sheets were used to expedite data 
collection and to eliminate human errors in 
data entry. Only two researchers were in charge 
of the administration to the whole sample so as 
to standardise administration procedures as 
much as possible. 

Method 

The research design involved the covariance 
structure model or the full LlSREL model. The 
measurement model was combined with the 
structural equation model. The full model 
allowed for measurement errors in the latent 
variables and errors in equations (residuals) and 
provided for the estimation of relationships. The 
unknown parameters were estimated so that the 
covariances and variances of the variables in 
the model matched the data. 

The structural equation model is: 

where q is the endogenous (dependent) 
variable; -r is the coefficient matrix of the 
exogenous (independent) variables ( 5 ); and 5 
is a random vector of residuals. 

The measurement models for y and X are: 

where the parameter matrices h, and Ax are 
the regression matrices of  observed dependent 
variables) on q ,  and X (observed independent 
variables) on 5 ,  respectively. The E'S and 6's 
are the errors in variables or measurements. 

In the presentation of the path analysis 
diagram, the conventions used in the LlSREL 7 
manual (Joreskog and Sorbom, 1989) were used. 
Observed variables were enclosed in rectangles; 
unobserved (latent) variables were enclosed in 
circles. In this model, the observed variables 
were the science achievement test and the factor 
scores for the attitudes towards science, 
perception of the science teacher and home 
support instruments. Attitudes towards science 
was the endogenous variable whose variation 
was hypothesised to be explained by the 
exogenous variables in the system. 

Paths, in the form of unidirectional arrows, 
were drawn from the variables taken as causes 
(independent) to the variables taken as effect 
(dependent). The non-existence of an arrow 
between two variables meant that they were 
assumed not to be directly related. 

Since constraints are imposed on 8, or OS, 
the normal theory standard errors in LlSREL are 
valid only when the covariance matrix is 
analysed (16reskog and Sorbom, 1989). To obtain 
correct standard errors and chi squares, the 
covariances were analysed. 

The assumptions made in the covariance 
structure model  are: the residuals are 
uncorrelated with the exogenous variables; the 
errors of measurement are not correlated with 
the residuals and the latent variables; and the 
latent variables and residuals are measured as 
deviations from their means. 

The unknown parameters were estimated 
using the maximum likelihood method of LlSREL 
7 (Joreskog and Sorbom, 1989). Since there were 
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no replicate measures for v ,  51, 5 2  and 5 3  

(attitudes to science, achievement, perception 
of the science teacher and home support, 
respectively), these variables were considered 
fallible measures. The factor score reliabilities 
were used rather than the assumption of an 
arbitrary value of 1.00. The error variance was 
equal to the product of the variance in the y or 
X variable and (1 - Reliability). The error 
variances were used as fixed values in OB and 
Os, and the structural parameters were 
estimated directly with LISREL. 

Six schools and 28 classes were involved in 
the study. Since LISREL cannot model a two- 
stage cluster design, no allowance was made 
for the design effect of the sample employed in 
the analysis carried out. 

Results 

Since raw scores for an achievement test do not 
accurately reflect the true trait of a person, a 
more appropriate scoring procedure using item 
response theory was used (Lord, 1980; 
Hambleton and Swaminathan, 1985). ASCAL, a 
program from MicroCAT (Assessment Systems 
Corporation, 1989) was used to estimate the 
item response theory parameters for the three- 
parameter model for the science achievement 
test. Items which did not converge well and 

Table 1: Covariance Matrices by Gender 

those with high x2 values were not selected for 
computing the maximum likelihood thetas. In 
item response theory, there is no equivalent 
measure of reliability. The item response analog 
of test score reliability and the standard error of 
measurement is the test information function 
(Harnbleton and Swaminathan, 1985). Using 
classical theory, the alpha reliability of the 36- 
item instrument was found to be 0.69. 

The other instruments were subjected to 
maximum likelihood factor analysis using STATA 
(Computing Resource Center, 1992), a statistical 
analysis package for personal computers. The 
number of factors was determined using the 
large sample X' significance test associated with 
the maximum likelihood solution, which is 
considered to be the most satisfactory solution 
from a statistical standpoint, provided that the 
assumptions of the method are adequately met 
(Kim and Mueller, 1978). The number of factors 
retained was usually more than the number of 
factors expected. The minor factors were ignored 
on substantive grounds, and where appropriate, 
the major factors were subjected to varimax or 
promax rotation to assess their factor structure. 

Since it was not appropriate to sum all the 
variables to construct the factor scale when the 
factor loadings were not uniform, regression 
scoring was used for the instruments. The 
reliability coefficients of the factor scores for the 
attitudes to science (1 9 items), perception of the 

~ Att Ach Tr Home 
l 

Notes: Att - Attitudes towards Science 
Ach - Achievement in Science 
Tr - Perception of the Teacher 
Home - Home Support 

Girls 
(N = 426) 

Boys 
(N = 463) 

Att .93 
Ach .l 5 
Tr .34 

Home . l  3 

Att .94 
Ach .24 
Tr .43 

Home .l 1 



Table 2: Descriptive Statistics by Gender 

Variable Mean Std. Dev. Min 

Att -.l 4 .96 -3.22 
Girls Ach -.l 0 .95 -3.73 

( N  = 426) Tr .01 .92 -3.51 
Home -.l 0 1 .OO -2.71 

Max 

2.38 
2.41 
2.05 
2.32 

science teacher (12 items) and home support 
(1 0 items) instruments were 0.96,0.93 and 0.88, 
respectively. 

The covariance matrices among the X and y 
variables for girls and boys were computed. The 
covariance matrices are shown in Table 1. The 
descriptive statistics for the variables in the two 
groups are summarised in Table 2. (In item 
response theory, the normal range o f  
achievement scores is from -4 to +4, with a 
mean of 0. Regression scores on attitudes, 
perception of the teacher, and home support 
are standardised.) 

It was found that boys had higher means 

Boys 
( N  = 463) 

than girls for attitudes towards science, science 
achievement, and home support. However, the 
girls had slightly better perceptions of their 
science teachers than did the boys. 

Multi-sample LISREL analysis was used to 
test whether there was any significant difference 
between the covariance matrices of the observed 
variables X and y for the girls and boys. It was 

found that x : ~  = 266.56 (p < 0.00). Thus, the 
hypothesis that the covariance matrices of the 
observed variables were the same could be 
rejected. 

Using the I-ISREL program, the structural 

Att . l 4  .97 -3.02 2.41 
Ach . l  2 1.02 -3.28 3.04 
Tr .01 .98 -3.09 2.1 8 

Home .l 0 .87 -2.91 2.32 

Table 3: Maximum Likelihood Estimates (Standardised Solution and Unscaled Solution) for Girls and 
Boys (significant parameter estimates in asterisks; standard errors in brackets) 

Parameters Girls Boys 

Standardised Solution: 
Achievement to Attitude .48* .37* 
Teacher to Attitude .60* .53* 
Home Support to Attitude .21* .01 

Unscaled Solution: 
Achievement to Attitude .57 (.OS) .42 (.06) 
Teacher to Attitude .65 (.04) .54 (.OS) 
Home Support to Attitude .21 (.04) .Ol (.05) 
Measurement Error in Attitude .03 .03 
Measurement Error in Achievement .28 .32 
Measurement Error in Teacher .06 .07 
Measurement Error in Home .l 2 .09 



parameters and the measurement errors for the 
variables were determined. The maximum 
likelihood estimates for the standardised solution 
and the unscaled solution are shown in Table 3. 
The difference in structural parameters between 
the girls and the boys were computed and so 
were the t-values. (See Table 4.) 

For the girls, the total coeff ic ient o f  
determination for the y variable was 0.97, and 
the total coefficient of determination for the X 

variable was 1.00. The squared mult ip le 
correlations for the observed variables were 0.70, 
0.92 and 0.89, respectively, for achievement in 

science, perception of the science teacher and 
home support. The total coefficients o f  
determination for the y and X variables were 
high. The large values indicated that the observed 
variables were reasonably good measurement 
instruments for the latent variables. 

The squared multiple correlation for the 
structural equation indicates the proportion of 
variance in the endogenous variable accounted 
for by the variables in the structural equations. 
The squared multiple correlation for the 
structural equation for attitudes towards science 
was 0.65. The total coefficient of determination 

Table 4: Difference in Parameters Between the Girls and Boys (standard errors in brackets; significant 
differences marked with asterisks) 

Parameters Difference t 
l 

Achievement to Attitude 
Teacher to Attitude 
Home Support to Attitude 

Figure 1: Path Diagram for Attitudes Towards Science Model for the Girls 

Notes: 

X, - 

X* 
X3 

- 

Y - 

Ach - 
Tr - 
Home - 
Att - 

Science Achievement Test 
Perception of the Science Teacher lnstrument 
Home Support lnstrument 
Attitudes towards Science lnstrument 
Science Achievement 
Perception of the Science Teacher 
Home Support 
Attitudes towards Science 



1 Figure 2: Path Diagram for Attitudes Towards Science Model for the Boys 

Notes: 

X, 
X2 

X3 

Y 
Ach 
Tr 
Home 
Att 

Science Achievement Test 
Perception of the Science Teacher lnstrument 
Home Support lnstrument 
Attitudes towards Science lnstrument 
Science Achievement 
Perception of the Science Teacher 
Home Support 
Attitudes towards Science 

for the structural equation was also 0.65. The 
value was reasonably high considering the 
number of exogenous variables involved in the 
study. 

For the boys, the squared multiple correlation 
and the total coefficient of determination for the 
y variable was 0.96. The squared multiple 
correlations for the xvariables were 0.69 for the 
science achievement test, 0.93 for the perception 
of the science teacher and 0.88 for home 
support. The squared multiple correlation for 
the structural equation was, however, 0.37. 

Figures 1 and 2 show the path diagram of the 
causal model for the attitudes towards science 
for the girls and boys, respectively. The 
standardised solution is shown. The significant 
paths in which IT1 > 1.96 are superscripted with 
asterisks. Each element in A, and Ay has been 
set equal to 1 to fix the scales of measurement 
in the latent variables. 

For both the girls and the boys, the most 
important exogenous variable influencing their 
attitudes towards science was their perception 
of the science teacher, fol lowed by their 
achievement in science. Home support was a 
significant exogenous variable for the girls but 
not for the boys. 

The effect of the exogenous variables on the 
endogenous variable for both the girls and the 
boys was in the same order. There was no 
significant difference between the structural 
parameter from the perception of the science 
teacher to attitudes, but there were significant 
differences in the structural parameter from 
achievement to attitudes, and from home support 
to attitudes between the girls and the boys. All 
the structural parameters for the girls were larger 
than those for the boys. Hence, the total 
coefficient of determination for the structural 
equation for the girls was larger than that for the 
boys. 



Discussion 

As reported by many researchers, eg Simpson 
and Oliver (1990), the study showed gender 
differences in attitudes towards science. From 
Table 2 it can be seen that boys possessed 
significantly more positive attitudes towards 
science and had higher science achievement 
scores than girls. Boys also received or perceived 
better home support than girls. However, girls 
had better perceptions of their science teachers. 

The less favourable home support for girls 
could have been a reflection of the traditional 
Eastern view held by many parents that sons 
should be given preferential treatment over 
daughters. If girls were to receive better home 
support, their attitudes towards science would 
be better. The influence of home support on 
attitudes for girls is in agreement with some 
studies which placed a high premium on the 
educational stimulation and the emotional 
support of parents (Ekstrom et al., 1988; Carlson, 
1991 1. Although boys received better home 
support, it appears that the better home support 
they received did not result in the development 
of better attitudes towards science (Table 3). 
The differential effect of home support on 
attitudes towards science for girls and boys could 
be due to the difference in their psychological 
and emotional constitution. Perhaps more 
definitive statements could be made if interaction 
effects of gender and the other factors are 
considered. 

The results above indicate that the perception 
of the science teacher and achievement in 
science significantly influenced attitudes to 
science for both girls and boys. In addition, 
home support significantly influenced attitudes 
towards science for girls but not for boys. It is 
interesting to note that although the mean for 

the home support for girls was lower than that 
for boys, its influence on attitudes towards 
science was significant compared to the higher 
mean for the boys and its insignificant effect on 
attitudes to science. Most probably there are 
other causal influences on attitudes towards 
science which are more significant for boys 
than girls. 

O f  the three exogenous variables, the effect 
of the perception of the science teacher on 
attitudes towards science was the most 
important. Therefore, the enthusiasm and 
competence of science teachers and the 
encouraging, caring and supportive role teachers 
play are very critical to the development of the 
attitudes of students towards science. Hence, 
science teachers can play an important role in 
the classroom by facilitating the formation and 
change of attitudes throughout students' lives. 

The analysis confirmed that achievement in 
science constitutes direct experience with 
attitudes to science. Performing favourably in 
science helps influence one's attitudes towards 
science. With achievement having a significant 
effect on attitudes, more consideration and 
understanding should be given in the planning 
for and teaching of students of lower ability. 

Conclusion 

The analysis shows that perception of the science 
teacher and science achievement did influence 
attitudes towards science. In addition, home 
support influenced the attitudes towards science 
for the girls. 

This analysis underscores the important roles 
that science teachers and parents play in the 
lives of their studentslchildren. 
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Professional Clmaderistics and Teacher 
Professionalism of Secondary School Teachers 

Chia Soo Keng, Diong Cheong Hoong and Toh Kok Aun 

Abstract 

Questionnaire responses from 338 secondary school teachers were analysed to relate teachers' 
professional characteristics (comprising teaching experience, professional development, and academic 
and professional qualifications) to teacher professionalism, defined in terms of the two dimensions, 
teaching competence and commitment to teaching. The Professional Development and Teacher 
Professionalism Instrument (PDTPI) was devised to measure professional development and teacher 
professionalism. Inferential statistical techniques employed in the study showed that the variable, 
teaching experience, was not related to teacher professionalism. Professional development, on the 
other hand, was found to be an important variable, with the mean teacher professionalism scores 
between the "high" and "low" professional development groups being significantly different. The 
study also found that academic qualification was not related to teacher professionalism. However, 
teachers who had higher professional qualifications were found to possess a higher degree of teacher 
professionalism. 

Descriptors: Teacher professionalism, professional development, teaching competence, commitment 
to teaching 

Introduction 

achers come from diverse 
backgrounds. The teaching profession, therefore, 
is not made up of a homogeneous group of 
people. One area of concern is whether these 
teachers display the same degree of teacher 
professionalism. 'the differences among teachers 
may lie in their teaching experience, academic 
and professional qual i f icat ions and the 
professional development activities they have 
been exposed to (Lam, 1983). 

An attempt to study teacher professionalism 
and the way it relates to the professional 

characteristics of  teachers is valuable to 
education in two ways. It has implications for 
the future planning of professional development 
activities and the planning of teachers' career 
paths. Understanding the degree of teacher 
attitudinal professionalism is of the utmost 
importance to all concerned with the education 
system. Where the professional attitudes 
deteriorate, it would be difficult to see how the 
quality of education demanded by the public 
could be ensured (Lam, 1983). 

In a study of teachers' developmental changes 
during the various stages of their careers, Prick 
(1989) underscored the point that for some 
teachers, entering mid-career could be a period 
of either professional growth, decline or 



stagnation depending upon personal and 
organisational factors. For those teachers for 
whom mid-career i s  a decline, Lortie (1986) 
raises a question of concern. Wil l  teachers who 
have been discontented with their work serve 
as attractive role models for those considering 
teaching as a -career and for young entrants to 
the profession? With schools as the potential 
ground for future talents and the government's 
emphasis on excellence in education (Ministry 
of Education, 1987), there is a need to examine 
the professional characteristics of teachers and 
the relevance of these characteristics to teacher 
professionalism. 

This paper examines the relationship between 
teaching experience, which is  closely related to 
the teaching career, and teacher professionalism. 
The paper further investigates the relationship 
between teacher professionalism and teacher 
professional development, comprising in-service 
learning, independent learning and cooperative 
learning. Finally, it examines the relationship 
between teacher professionalism and teachers' 
academic and professional qualifications. 

Teacher Professionalism Research 

Teacher professionalism is a large concept 
encompassing several dimensions (Hall, 1967; 
Territo, 1988). According to Miros (1 990), 
professionalism can be broadly defined in three 
ways through the work exemplified by Becker 
(1 962), Pavalko (1 971) and Cullen (1 978). 
Although the dimensions used to  define 
professionalism vary from one researcher to 
another, all the three definitional approaches 
reveal a basic set of general standards of 
professionalism. Based on these dimensions, he 
put together a 13-item Likert-type questionnaire 
wh ich  he used to  measure teacher 
professionalism. His Teacher Professionalism 
Statements Questionnaire had 13 statements on: 
independent practice; code of ethics; licensing; 
single major professional association; exclusive 
practice rights; body of specialised knowledge; 
application of knowledge in  professional 
practice; co l  laboration among members; 
candidate selection; rigorous and protracted 

studyl training period; h igh status; high 
compensation; and life-long commitment. 

However, a distinction needs to be made 
between attitudinal and structural attributes of 
professionalism. According to Hall (1 968), 
professionalism can be def ined at the 
organisational and individual level. There are 
five attitudinal attributes at the individual level: 
use of the professional organisation as a major 
referent; belief in service to the public; belief in 
self-regulation; sense of calling to the field; and 
autonomy. Hall also noted that professionals 
work in four distinct types of setting: individual 
private practice, and organisational bases of 
wh i ch  there are three types. The first 
organisational setting i s  the autonomous 
professional organisation in which the work of 
the professional is subject to his own rather 
than to external or administrative jurisdiction. 
In this case the professionals themselves are the 
major determiners of the organisational structure, 
since they are the dominant source of authority. 
The second organisational setting is one in which 
the professional employees arc? subordinated to 
an externally derived system. Examples are 
public schools, libraries and social work 
agencies, all of which are affected by externally, 
often legislatively based structuring. The level 
of  professional autonomy is considerably 
lessened i n  such a setting. The th i rd  
organisational setting is the professional 
department which is part of a large organisation. 
Examples of this are the legal or research 
departments of many organisations. 

Teachers belong to the second organisational 
setting, which is the heteronornous professional 
organisation. In this sense, the attitudinal aspects, 
rather than the structural aspects o f  
professionalism, become more relevant in  
defining teacher professionalism. According to 
Hoyle (1980), professionalism describes the 
quality of practice; i t  describes the manner of 
conduct within an occupation, how members 
integrate their obligations with their knowledge 
and skill in a context of collegiality, and their 
contractual and ethical relations with clients. 
Morrow (1988) also placed more emphasis on 
the attitudinal aspects, defining professionalisln 
as the extent to which one is committed to 



one's profession, and noting that individual 
members can vary in the degree to which they 
identify with their profession and endorse its 
values. 

Research Questions 

The fol lowing research questions w i l l  be 
examined: 

(1) D o  teachers wi th  a greater length of 
experience demonstrate a higher degree of 
teacher professionalism? 

(2) H o w  does professional development 
correlate with teacher professionalism? 

(3) D o  teachers with a higher degree of 
professional development demonstrate a 
higher degree of teacher professionalism? 

(4) Do  teachers with higher academic and 
professional qualifications demonstrate a 
higher degree of teacher professionalism? 

Procedure 

A Professional Development and Teacher 
Professionalism Instrument (PDTPI) was 
developed to measure teacher professionalism 
and profession.al development. The PDTPI 
questionnaire is made up of three parts. Part I of 
the questionnaire measured professional 
development, and Parts II and Ill measured 
teaching competence and commitment to 
teaching - the two dimensions of teacher 
professionalism. Teacher professional 
development was measured using 14 Likert- 
type questionnaire items. Teacher prof- 
essionalism was measured using 31 Likert-type 
attitudinal ' questionnaire items. O f  these, 16 
items measured teaching competence. The 
remaining 15 items measured commitment to 
teaching. Teaching experience was measured 
as a continuous variable in terms of years of 
experience. The teachers were also classified 
into seven groups based on years of teaching 
experience. For professional qualifications, they 
were classified into three groups: (i) Further 
Professional Diploma of Education, (ii) Diploma 

of Education and (iii) Certificate of Education. 
Teachers were also classified into five groups in 
terms of their academic qualifications: (i) General 
Certificate of Education (GCE) '0' Level, (ii) 
GCE 'A' Level, (iii) Bachelor of Arts (BA)/Bachelor 
of Science (BSc), (iv) BAIBSc Honours and (v! 
Others. 

To ensure content validity, the items were 
initially judged by a panel comprising three 
school principals, five teachers and four 
education specialist officers, before pilot-testing 
of the instrument was carried out. The panel 
was asked to consider whether the two attitudinal 
dimensions, teaching competence and 
commitment to teaching, were accurate 
measures of teacher professionalism. They also 
commented on the 31 items measuring teacher 
professionalism and the 14 items used to 
measure professional development. After 
receiving the written comments from the panel 
members, a few of the questionnaire items were 
revised, but these were primarily to adapt the 
items to suit local respondents and to improve 
item clarity. 

To determine the reliability of the instrument, 
the study was piloted in three secondary schools 
in September 1990. Out of a total of 158 teachers 
in the three piloted schools, 102 questionnaires 
were received, giving a return of about 64.5%. 
Six of the questionnaires were rejected as they 
were incompletely filled. Therefore 96 out of 
158 respondents (60.7%) were included in the 
pilot study. 

Using the Cronbach Alpha formula, the 
reliability index was computed for each of the 
three parts of the PDTPI using the Statistical 
Analysis System (SAS). The results (Table 1 ) show 
high Cronbach Alpha values for all three parts: 
professional development ( a  = 0.83), teaching 
competence (a  = 0.95) and commitment to 
teaching (a = 0.90). 

Factor analyses were carried out for each of 
the three parts of the instrument, professional 
development, teaching competence and 
commitment to teaching. The factor analysis of 
items for professional development produced 
four factors, instead of three as conceptualised. 
The fourth factor, however, showed a low factor 
loading of 1.41 compared to 2.74, 2.48 and 



Table 1 : Reliability Tests for Professional Development, Teaching Competence and Commitment to 
Teaching 

part - ~ Sub-Scale Cronbach a 1 
Professional development 

Teaching competence 

Commitment to teaching 

2.38 for the first three factors. It was decided to 
reject the fourth factor. The three factors were 
named independent learning, cooperative 
learning, and in-service learning. For teaching 
competence, two factors as conceptualised had 
loadings of 5.58 and 5.51. The two factors were 
named subject pedagogy and managing learning. 
For commitment to teaching, three factors were 
produced, with loadings of 4.27, 2.58 and 2.07. 
The three factors were named personal 
commitment, collegiality, and student-directed 
commitment. 

The ind iv idual  loadings for a l l  the 
questionnaire items, using the rotation method 
(varimax), showed values greater than 0.4, 
except one item measuring the variable student- 
directed commitment, which had a value of 
0.142. The loadings for 11 o f  the 14  
questionnaire items measuring professional 
development had values greater than 0.6, and 
for the 31 items measuring the two dimensions 
of teacher professionalism, 29 items had values 
greater than 0.6. 

For the main study, a purposive sample (Wall, 
1986) of 18 schools was selected to reflect a 
representation of school type and size. The 
schools selected for the sample included both 
neighbourhood government secondary schools 
and government-aided secondary schools with 

a staff size ranging from 23 to 82 teachers. 
A formal letter was sent to the principals of 

these schools to explain the nature of the study 
and to seek permission to survey their teachers. 
Eleven of the school principals agreed to 
participate in the study. These 11 schools 
represent approximately 8% of the total number 
(n = 142) of secondary schools in Singapore. 
The study sample comprising 338 teachers (Table 
2) was made up of 123 male teachers and 21 5 
female teachers. This ratio of male to female 
respondents (1 :l .7) closely reflects the national 
ratio (1 :l .6) (Ministry of Education, 1990). All 
the teachers in the selected schools were asked 
to respond to the PDTPI questionnaire. Three 
hundred and fifty out of the 520 questionnaires 
distributed to the schools were returned to the 
researcher. O f  this number, 12 could not be 
used because of incomplete information ' 

provided in their returns. Therefore, the number 
of teachers in the study was 338. 

The questionnaires collected were sorted and 
the teachers' Likert-type responses were entered 
as raw data. Hypotheses were generated and 
these were tested using: (i) Pearson product- 
moment correlation, (ii) the General Linear 
Model Procedure, (iii) Duncan's multiple-range 
test, and (iv) the t-test. 

Table 2: School Type and Number of Teachers Involved 

School Type 

Government secondary school 
Government-aided secondary schools 

No. of Teachers Involved 



Results The results showed no significant correlation 
between teaching experience and teacher 

The statistical findings are reported according professionalism (Table 3). 
to the four research questions. There was also no significant difference in 

the mean teacher professionalism scores among 

Do teachers with a greater length of experi- seven groups of teachers with different years of 

ence demonstrate a higher degree of teacher teaching experience (Table 4). 

professionalism? 

Table 3: Correlations for Teaching Experience and Teaching Competence, Commitment to Teaching 
and Teacher Professionalism 

Teaching 
Competence 

Commitment to Teacher 
Teaching Professionalism 

Teaching 0.08 
experience (p = 0.14) 

Table 4: Difference in the Mean Teacher Professionalism Scores for Seven Groups of Teachers with 
Different Years of Teaching Experience, Using the General Linear Model Procedure 

source D F SS MS 

Experience 6 1982.03 330.34 1.32 

1 Error 33 1 82585.69 249.50 

1 Total 337 84567.72 

Table 5: Inter-Correlations for lndependent Learning, Cooperative Learning, In-Service Learning and 
Teacher Professionalism 

Independent Cooperative In-service Teacher 
Learning Learning Learning Professionalism 

lndependent 
learning 

Cooperative 
learning 

In-service 
learning 



How does professional development correlate 
with teacher professionalism? 

There was significant correlation between 
teacher professionalism and each of the three 
variables o f  professional development: 
independent learning, cooperative learning and 
in-service learning (Table 5). 

Do teachers with a higher degree of profes- 
sional development demonstrate a higher 
degree of teacher professionalism? 

Two groups of teachers were identified - the 
high professional development group and the 
low professional development group. The 
teachers belonging to the high professional 
development group were those whose scores 
on the professional development section of the 
PDTPl were 43 and above, while the teachers 
belonging to the low professional development 
group were those with scores of 35 and below. 
One hundred and seven teachers were identified 
for each of the high and low professjonal 
development groups. The t-test results (Table 61 
underscore the importance of professional 
development in  teachers' lives. The high 
professional development group perceived 
themselves as having a higher degree of teacher 
professionalism. 

Do teachers with higher academic and 
professional qualifications demonstrate a 
higher degree of teacher professionalism? 

For the variable professional qualifications, the 
General Linear Model procedure showed 
significant difference in the mean teaching 
competence scores for the three different groups 
of teachers, classified in  terms o f  their 
professional qualifications: Further Professional 
Diploma of Education, Diploma of Education 
and Certificate of Education. Duncan's multiple- 
range test, however, revealed that the difference 
was only between teachers with training as a 
Head of Department (HOD) and teachers 
without such training. Although there was no 
significant difference in the mean commitment 
to teaching scores among the three groups, the 
mean teacher professionalism scores among the 
three groups of teachers were significantly 
different. Duncan's multiple-range test revealed 
that the mean teacher professionalism score for 
teachers with HOD training was significantly 
higher than those without HOD training (Table 
7).  

For the variable academic qualifications, 
teachers were classified under five groups: (i) 
General Certificate of Education (GCE) 'Of Level, 
(ii) GCE 'A' Level, (iii) Bachelor of Arts (BA)/ 
Bachelor of Science (BSc), (iv) BA/BSc Honours 

Table 6: Difference of Means of Teacher Professionalism Scores for High and Low Professional 
Development Groups 

Professional 
Development N Mean Std. Dev. t D F P 
Group 

High 107 121.2 14.0 
7.38 203 0.0001 

107 105.3 17.3 



Table 7: Duncan's Multiple-Range Test of the Mean Teacher Professionalism Scores of the Three 
Groups of Teachers with Different Professional Qualifications 

Croup 

FPDE CE D E 

1 Any two groups with a common underscore are not significantly different (p = 0.05) l 
FPDE = Further Professional Diploma of Education (the HOD training course) 
CEIDE = Certificate of Education/Diploma of Education (the pre-service training course; all teachers who 

are without the HOD training course have gone through the pre-service training course) 

Table 8: Difference in the Mean Teacher Professionalism Scores for Five Groups of Teachers with 
Different Academic Qualifications, Using the General Linear Model Procedure 

source D F SS MS F p ~ 
Experience 4 158.93 39.73 0.1 6 0.96 ~ 

1 Error 333 84408.79 253.47 l 
1 Total 337 84567.72 l 
and (v) Others. The results showed no significant 
difference (F<1 .O) i n  the mean teaching 
competence scores, the mean commitment to 
teaching scores and the mean teacher 
professionalism scores among the five different 
groups of teachers (Table 8). 

Discussion 

Teaching experience and teacher profesional- 
ism 

The results have shown that teaching experience 
per se does not seem to contribute to the 
professionalism of teachers, although many 
qualitative studies on teachers' professional lives 
(Burden, 1982; Christensen et al., 1983; Sikes et 
al., 1985) have suggested that teachers who 
have more teaching experience generally have 

a higher degree of teacher professionalism, since 
they have been in the service for a longer time 
and have grown on the job. The findings in this 
study suggest that a high level of teacher 
professionalism can be found in teachers of all 
age groups, in the sense that a new teacher may 
possess a level of teacher professionalism equal 
to that of a more experienced teacher. This 
reflects a similar finding in the report by the 
United Federation of Teachers (Harrington, 
1987). The findings can also be interpreted to 
suggest that some new teachers may, in fact, 
demonstrate a higher level of  teacher 
professionalism than more experienced teachers. 
kccording to Ryan and ~ o k o l  (1990) the older 
group of teachers in such a situation can be a 
liability to schools, and they have, therefore, 
suggested that it may be useful to recognise the 
more experienced teachers' views and needs in 
a developmental  perspective. A better 
understanding of the developmental stages of 



the professional lives of teachers could 
strengthen teachers' performance in  the 
classroom (Feiman and Floden, 1981 ). 

There is, therefore, the need to examine 
closely the process of teacher professional isation. 
In the local context, a number of factors may 
explain this lack of differentiation in the level of 
teacher professionalism among different groups 
of teachers with varying years of teaching 
experience. One factor is the rigid hierarchy in 
schools where specific guidelines are provided 
by the school administrative staff (usually the 
Principal, the Vice-Principal and Heads of 
Department), and teachers are given clear 
instructions to follow these guidelines. In such 
an environment, especially in schools where 
teachers' views and needs are not considered, 
teachers merely follow directions because they 
are not encouraged to think and make decisions 
for themselves. Hal l  (1 967) identified 
"autonomy" as one of the five dimensions of 
attitudinal professionalism. To encourage teacher 
professionalism, teachers need to be actively 
involved in making decisions, especially those 
that affect them, in the schools where they teach. 

Another factor that could possibly explain 
the lack of differentiation in the level of teacher 
professionalism is that all teachers, whether they 
are new teachers or experienced teachers, are 
treated equally. In most schools, experienced 
teachers and new teachers are usually allocated 
a workload that does not take into consideration 
their teaching experience. Teachers with 
experience are not given opportunities to act as 
"mentors" (Harrington, 1987) which would 
challenge them to develop professionally on 
the job, so that they become more professional 
teachers in terms of professional competence 
and commitment to the profession. 

While there have been attempts to improve 
the service conditions for selected teachers who 
take up administrative positions with 
responsibilities (such as Head of Department), 
little has been done to consider the needs of 
those who choose to remain as practising 
teachers. For this group of teachers, the types of 
professional development activities that are 
available to them are usually in-service courses 
that enable them to keep abreast of pedagogical 

developments in their subject area or prepare 
them to teach subjects outside of their area of 
specialisation. 

Professional development and teacher profes- 
sionalism 

The results in this study have highlighted the 
importance of professional development as a 
variable in relation to teacher professionalism. 
Teachers who were actively involved in 
professional development programmes 
perceived themselves to have a higher level of 
teacher professionalism. This finding suggests 
that a high degree of teacher professionalism 
among teachers is often not the result of greater 
teaching experience merely in terms of the 
number of years of service rendered. It is more 
likely to be due to teachers' cognitive 
development (Oja, 1989) (which is professional 
growth on the job) in terms of vigorous 
involvement in professional development 
activities and optimising the opportunities given 
to carry out these activities. In gearing towards 
excellence in schools (Ministry of Education, 
1987), there should, therefore, be greater 
emphasis placed on teachers' professional 
development, and all professional development 
programmes, especially in-service learning, must 
recognise that teachers are different. This means 
that programmes should be designed to meet 
teachers' real needs to ensure continual 
professional growth on the job. 

However, the professional development of 
teachers should not merely be seen in terms of 
opportunities for teachers to attend in-service 
programmes. There is a need to examine new 
perspectives about teacher development that 
have contributed to a higher level of 
professionalism among teachers. For example, 
Christensen et al. (1 983) explained the need for 
school administrators to be able to identify 
teachers going through different stages in their 
careers and to provide these teachers with 
appropriate challenges so that they continue to 
develop professionally. Based on evidence 
collected from qualitative studies of teachers, 
Christensen et al. (op. cit.) showed that these 
intervention measures contributed to greater 
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teacher professionalism. The educational system 
in Singapore does provide opportunities for 
teachers to be given new challenges. Selected 
teachers assume positions of responsibility, for 
example, Head of Department. Teachers are 
also posted to the various branches within the 
Ministry of Education, for example, the Research 
and Testing Branch, as professional officers. 
While these challenges wil l  help to maintain a 
teacher's enthusiasm i n  the teacher 
professionalisation process, there is still a need 
to examine' other challenges. According to 
Harrington (1 9871, teachers themselves should 
be strongly encouraged to come up with new 
challenges and be given the administrative 
support to implement them. 

A review of the literature also shows that 
there are other ways to encourage a higher level 
of professionalism among teachers, besides 
providing in-service programmes. Hall (1 968) 
identified the need for members of a profession 
to have an organisation with which they identify 
strongly. An effective professional organisation 
wil l  contribute to greater teacher professionalism 
by providing organisational support, encouraging 
teachers to learn from and with other teachers, 
and promoting greater teacher autonomy. 
Harrington (1 987) described how the setting up 
of teachers' centres helped practising teachers 
to develop professionally. Harrington pointed 
out that these centres contributed to greater 
teacher professionalism as they served as venues 
for teachers from various schools within a zone 
to meet, discuss and share matters related to 
teaching, such as subject pedagogy and content. 
In these centres, experienced teachers are also 
given opportunities to serve as "mentors" to 
new teachers. In the local context, teachers do 
not have a professional organisation with which 
they identify strongly. In The Next Lap - the 
government's blueprint for the future - there 
are, however, plans to build teacher centres. 

Qualifications and teacher professionalism 

With  professional development activities 
cont r ibut ing posi t ively to  teacher 
professionalism, we should not be surprised to 
f i nd  a signi f icant relat ionship between 

professional qual i f icat ions and teacher 
professionalism. Teachers w i t h  higher 
professional qualifications perceive themselves 
t o  have a higher degree o f  teacher 
professionalism. The finding makes a strong and 
succinct point, which is that teachers who 
possess a higher degree o f  teacher 
professionalism are likely to be the ones who 
have the opportunities to attend professional 
development activities, especially in-service 
programmes wh ich  lead to  professional 
qualifications, such as the Further Professional 
Diploma of Education. Being "chosen" for this 
programme provides the sel f- ful f i l l ing 
motivation. The feeling of being selected as a 
model teacher is compelling enough to spur a 
teacher t o  higher echelons of teacher 
professionalism. This is not necessarily a bad 
thing. Only one cannot select everybody to be 
a Head of Department. 

To encourage a higher degree of teacher 
professionalism there is, therefore, a need for 
the educational system to include the acquisition 
of further professional qualifications as a part of 
teacher professionalisation. O n  its part, the 
school administration should provide an 
environment in which teachers feel encouraged 
to attend programmes which lead to further 
professional qualifications. For example, teachers 
could be granted sabbatical leave to attend such 
programmes. There is also the need to ensure 
that more opportunities for teachers to attend 
courses which lead to higher professional 
qualifications are made available not only to 
teachers identified by the Ministry but also to 
those teachers concerned with their cognitive 
development. 

An unexpected finding in this study is that 
there is no difference in the level of teacher 
professionalism among graduate and non- 
graduate teachers and also among graduates 
with general and honours degrees. 

This implies that teacher professionalism is 
not dependent on academic qualifications, in 
the sense that a non-graduate teacher may 
possess greater professional competence and 
show more commitment to the profession when 
compared to a graduate teacher. The educational 
system, however, perceives teachers' academic 



qualifications as a more important prerequisite 
than actual teaching performance when 
considering career development opportunities, 
so graduate teachers are more likely to be 
considered for positions of responsibility. Those 
with higher academic qualifications are also 
given higher remuneration. Educational 
administrators need to examine the 
consequences of continuing such a practice, 
especially in schools where a non-graduate 
teacher is allocated the same workload as a 
graduate teacher. 

Implications 

In terms of the relationship between teaching 
experience and teacher professionalism, the 
findings of this paper highlight an area of 
concern. Educational administrators should 
consider the needs of senior teachers who 
possess more years of teaching experience but a 
lower degree of teacher professionalism 
compared to new teachers. To ensure that 
teachers continue to grow on the job, the 
literature supports the notion that the timing 
and content o f  professional development 
programmes should be planned with sensitivity 
to the evolution of teachers' needs and concerns 
(Christensen et al., 1983). What has to be done, 
therefore, is for the education system to recognise 
the different career stages of the professional 
lives of teachers and to ensure that the different 
needs in these stages are met. If teachers are to 
grow professionally, then suitable opportunities 
during the different stages of their career must 
be provided for, so that they do not stagnate (or 
worse, decline) on the job. Evidence for this is 
best exemplified by teachers in Singapore who 
have attended the Further Professional Diploma 
of Education programme. Having undergone a 
career development programme specially 
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Deference and the Educational Interview 

Phyllis G. L. Chew 

Abstract 

One of the key criteria for success in an educational interview is the extent of deference which the 
interviewee shows to the interviewer and to the educational establishment in question. The display 
of deference by the interviewee or the less powerful participant in any form of gatekeeping interview 
is something which is often assumed or taken for granted. Yet how this is effected through both the 
verbal and non-verbal modalities has not always been clear. This article focuses on the verbal and 
non-verbal expression of deference through the use of modality and discourse etiquette. 

Descriptors: Deference, interview, power, modality, discourse etiquette 

appropriate display o f  deference by the 
interviewee (le) to the interviewer (Ir) and the 
institution(s) in question becomes a key factor 
for success. In such a discoursal site where 
there exists clearly defined status, wide social 
distance and vast power differentials, deference 
becomes the central strategy for the promotion 
of what may be called the "negative face of the 
interviewer". Popularised by Brown and 
Levinson (1 978, 1987), "negative face" (and 
"positive face") are terms referring to the fact 
that people, universally, have the need on the 
one hand to have freedom of action and freedom 
from imposition (negative face), and on the other 
hand to be approved by others (a positive image 
or a positive face). Such facework not only 
displays "good character" and "social worth" 
but is also a strategy which, if correctly followed, 
leads to social rewards. In this article, the 

employment of deference and the promotion of 
negative face are seen not just as polite behaviour 
but as directly relevant, even strategic, to the 
achievement of perlocutionary effect. 

Deference is portrayed on the part of the le 
by histher desire not to impinge or impose, to 
make minimum fuss and to take up minimum 
time from the busy schedule of the Ir (cf Zhang, 
1991). Helshe is also concerned not so much 
to avoid giving offence as to avoid being an 
offender, and takes advantage of procedures or 
correction practices designed to avoid and 
remedy "incidents" (that is, events which 
threaten face).' 

Through such deferential behaviour, hetshe 
attempts to convey appreciation, a move which 
reflects the giving of personal value to the hearer 
and the giving of status, and by doing so the le 
creates symbolic distance between the speaker 
and hearer.2 It i s  a pledge to be polite, that the 
speaker will continue to behave that way (Bradac 
and Street, 1990; Gibbons et al., 1991 ). Some 
examples of deference are: permitting someone 

1 Here, one may remember Brown and Levinson's (1 978, p1 30m injunction on negative face: "convey(s) that Speaker and 1 
Hearer are cooperators" and "presuppose(s) Speaker's knowledge of concern for Hearer's wants". 

2 According to Goffman (1 971, p56), the conveyance of deference, the key component of negative politeness, is "that 
component of activity which functions as a symbolic means by which appreciation is regularly conveyed". 



to talk first, opening the door for someone to go 
through, or bringing a present. It can also be 
seen in the use of modality in, for example, the 
careful phrasing of a request: "Would you please 
tell me when the course begins?" 

The Context of Situation 

The ut i l isat ion o f  deference becomes 
indispensable in crucial sites - situations within 
social institutions wi th  a clearly defined 
hierarchical structure, for example, school, 
police, law, etc, where the power to discipline 
or punish those of lower rank is invested in 
holders of higher rank (cf Thomas, 1989). Where 
the educational interview is concerned, the 
holders of the higher rank are the Irs, while 
those of the lower rank are the les, and the 
"punishment" invested in the hands of the Ir is 
non-admission (or a lower placement, as the 
case may be) for the le who fails to perform to 
the level of the Ir's expectation. 

Data is taken from the annual admission 
exercise of an educational institution in 
Singapore. The exercise in question is conducted 
for entry into one of its many courses - "Early 
Childhood Education". Successful graduates of 
the course receive a diploma whereby they can 
apply for work as a childcare professional in 
any of the kindergartens or childcare centres in 
Singapore. The exercise includes among other 
things, an interview conducted in English, the 
medium of instruction of the institution. 

Here, as in all crucial sites, a vast power gulf 
exists between the interlocutors. While gender 
was not a variable (all the interlocutors being 
female),3 there was a great difference first in 
terms of the mean age of the Irs (45) and that of 
the les (22); second, in their educational level 
(the Irs are all university graduates but the les 
are not); third, in their respective economic 
power (the Irs earn four or more times more 
than the le); and fourth, in their social 
background (the dominant language of the Irs i s  
English whereas the dominant language of the 
les may range from English to Mandarin and 

other languages used in Singapore). 
The power gulf is also reflected in the physical 

setting, the most fundamental o f  al l  the 
dimensions of the semiotic situation (Kress and 
van Leeuwen, 1990). The interview is conducted 
in a large room where the Irs are seated behind 
a huge table and are separated by a space of 
about two metres from the le. The le herself is 
seated behind her own desk (student metal desk, 
not the heavy wooden table of the interviewers) 
and she is made to face the Ir directly. The 
main Ir (that is, the one doing most of the talking) 
i s  flanked on either side by two other Irs making 
it a "three vs. one" situation. 

Social and physical disparities such as those 
described above serve not only to signify status 
but also as a barrier to create a greater personal 
distance on the part of the interlocutors. What 
i s  of interest, however, i s  that it is precisely in 
such settings that the display of deference 
becomes especially critical to the fortunes of 
the le. 

The Modality of Deference 

In educational interviews, how one presents 
oneself verbally and non-verbally becomes of 
vital importance for the teacher aspirant, since 
teaching i s  essentially about communicating. 
Interview-talk reveals the aspirant as either 
suitable or unsuitable. The quality of deference 
displayed reveals her ideological orientation to 
the job and the educational institution in 
question. 

Wh i le  there are many ways to  show 
deference, this study found that the most suitable 
way of displaying it is through the use of modality 
and discourse etiquette. Here, the entire range 
of modal devices in English i s  available for use. 
In fact, modal expressions are often used in the 
service of deference and as a means to portray 
affinity or lack of affinity with the socio-political 
system, including the educational system. 
Indeed, all utterances bear signs of modality 
and because modal expressions may combine 
with one another, any sentence may in theory 

3 In view of this fact, the feminine pronoun will henceforth be used. 



be made more or less polite by the addition or 
omission of a modal expression. Halliday (1 985) 
extends the use of the term modality beyond 
auxiliary verbs (may, can, should) to cover all 
those elements which have that function, such 
as nouns "there i s  an element of doubt", verbs 
"I doubt that" and adjectives "it is doubtful 
that". In an earlier paper, Lakoff (1972) also 
shows that modal auxiliaries and tags which are 
formally unrelated may both be used to convey 
negative politeness. 

The way 'one manages deference through 
modality creates impressions about the speaker; 
judgments which are made, ultimately, not about 
how one talks but about what kind of person 
one is (Hodge and Kress, 1988). The appropriate 
level of deference shown by the le indicates 
that she is in high affinity with the system 
(eliciting such comments from the Ir as "polite", 
"pleasant", "a good example") whi le  an 
inappropriate level wil l  indicate a low affinity 
(e l ic i t ing such comments as "strange", 
"irrelevant", "unsuitable"). 

In the educational interview in Singapore, 
the modality of deference i s  realised primarily 
in terms of linguistic choices and it is manifested 
as: 

1. Hesitation Fillers. These are, as their name 
suggests, hesitations. Some examples are "uh . 
. . l1,  "hm . . ." and "um . . .". Although fillers 
differ in their precise meaning, they have the 
function for the speaker of giving her time to 
think or change tactics. For the hearer, they 
have therefore the inverse function of alerting 
her that an extra amount of editing was applied 
by the speaker to the bit of speech that follows. 
Their main function i s  to indicate emotive and 
affective attitudes such as a degree of uncertainty 
and modesty. At times, they may also be 
regarded as a kind of minimal response. 

2. Repetitions. This involves the repetition of 
certain phrases and clauses of the Ir by the le. 
Although repetition may be used to emphasise 
or to claim affiliation, i t  can also be used to 
indicate deferential behaviour such as 
uncertainty, diffidence and nervousness. 

3 .  Adverbial Clauses. These are used as hedges 
on illocutionary force as a means of making the 
utterance more tentative, as in "you know", "it 
seems to me" and "as if it were". 

4. Subjectifiers. These are word phrases that 
explicitly manifest tentativeness, uncertainty and 
non-assertiveness such that they evade issues or 
dilate expressions of opinions, for example, "in 
a way", "in a sense", "sort of" and "or so". 
Mental process verbs are also included here, for 
example, "I find", "I hope", "I think", "I 
understand", "I mean", "I believe", and "I try". 
They add tentativeness to the situation by 
softening the proposition and indicate that the 
speaker is not taking full responsibility for her 
utterance. Mental process verbs such as "think" 
act as a modality of distance. The past tense 
"ed" removes it from the actual now, and 
therefore the speaker protects herself against a 
challenge: "it's just something I once thought, I 
don't think it now". On  the whole, subjectifiers 
offer the proposition as the speaker's opinion 
rather than as unmitigated facts (Kress and 
Hodge, 1979). 

5. Modal Particles. These include adverbs such 
as "sometimes" and "quite". Where a particle 
modifies the nouns, it indicates uncertainty about 
the quantity, nature and extent of the idea 
expressed by the noun; where it modifies the 
verb, i t  expresses similar uncertainty about the 
nature of the action. Often, it attempts to indicate 
the opposite of certainty, lessen the force of the 
assertion and thus protect the negative faces of 
the interlocutors. 

6. If Clauses. These are the hypothetical forms 
used by the le such as "if I'm right", "if I am 
admitted" or "if . . . then". Such clauses place 
the utterance in a remote tense, that is, a tense 
other than now. They have the effect of making 
the utterance less immediately applicable. They 
are indicators of ontological distance, uncertainty 
and tentativeness. 

7. Modal Verbs. These include items such as 
"can", "must", "may", "might possibly" and 



"could tell". These are used to keep all 
utterances in the middle range so as to emphasise 
to the listener that what is being uttered is  only 
an opinion. They are also used to portray 
negative politeness, a minimising of imposition 
to the other party. 

8. Relevance Hedge. These include responses 
such as "sorry", "oh", "anyway" and "excuse 
me", and when they are used, they highlight the 
relative status of the speaker in relation to the 
hearer. They are used to minimise imposition 
on the other party as well as to show support for 
the latter's face. 

9. Subjunctives. These include modalities such 
as "could", "would" and "might". They add 
tentativeness, uncertainty and non-actuality to 
the utterance. An utterance such as "I might be 
attending the course" removes itself from the 
speaker's mental processes and places it in the 
world of the hearer's mental process. 

10. Non-Verbal. This includes eye movement, 
gaze, sitting posture and laughter. 

There i s  thus a wide array of deferential 
markers at the disposal of the le. They are used 
by the le as a means of indicating deference in 
general, as well as more specific components of 
deference such as diffidence, modesty, humility 
and polite pessimism. These are characteristics 
suitable for emphasising distance and the 
acknowledgement of the subordinate status of 
the le vis-a-vis the Ir. Although they may be 
distinguished from each other semantically, 
sometimes the distinction is not always clear. 
Parts of their semantic features may overlap 
with each other. As these will be used in the 
following analysis, I will define them in the 
following way: 

Humility. This refers to the state and quality of 
being humble. The impression generated here 
is that the candidate is much better than she 
says she is. The projection of humility is effected 
through the use of mental process verbs in 

utterances such as "I don't really know the 
subjects" and "I wish I am more patient . . .". 
This is also done through hesitation fillers such 
as "hm . . .", "um . . ." and "I hope to eh . . . 
be a better teacher." 

Modesty. This i s  a kind of humility, but the 
dominant impression generated here is that not 
only is the candidate humble, but she is 
restrained by a sense of seemliness and has a 
desire not to be excessive or extreme, only 
moderate. It implies taking the middle path of 
probability rather than certainty. This is seen by 
the use of the modal auxiliary, for example, 
"might possibly" and "could tell" in order to 
keep all her utterances in the middle range. 
Adverbs, such as "sometimes" and "quite", are 
also used for this purpose - to lessen the force 
of the assertion. There i s  an air of genteel 
politeness here. Modesty may also be indicated 
by laughter, for example: 

Ir: Excuse me, you have done a number 
of courses I see. 

le: ((acknowledges the remark by a slight 
laugh)) 

Ir: Basic, kindergarten, childcare, May 
Toh's courses and Mary Chew's 
course, my goodness! 

le: ((gleefully)) Try not to miss any!4 

Diffidence. This is verbal behaviour indicating 
inferior status and not just mere humility or 
modesty. It deliberately widens the gulf between 
the two interlocutors by exaggerating the timidity 
and want of confidence of the le. It is a strategy 
appealing to the good nature of the Ir to be 
kindly and generous to the seemingly poor 
itinerant counterpart. It is effected by devices 
on the part of the le such as stalling and hesitation 
before material verbs as, for example, in "like 
eh . . . chopping the letter and eh . . . 
photostating." 

Deference. This i s  the overall strategy for the 
conveyance of respectful submission by the 
subordinate party and the most effective way to 

4 All references to people and places in the transcript have been changed. 



convey the acknowledgement of relative status. 
It i s  a pledge by the subordinate to adhere to the 
rules of "polite behaviour" and to yield to 
"superior opinion" when required. In general, it 
subsumes the components of humility, modesty, 
diffidence, etc. 

It must be noted here, however, that although 
there must be that dosage of deferential 
behaviour, the dosage must be of the right 
quantity - not too much and not too little - if 
the le i s  not to sound too uncertain and "wishy- 
washy" on the one hand or insincere and 
ineffectual on the other hand. 

It remains now to analyse the modality of 
deference on the part of the le by setting it out 
in tabular form, with the linguistic forms on the 
left and glosses on the right. In the following, 
the modality of deference i s  strikingly used by 
the le throughout the interview in the light of 
the vast power differentials. While the le did not 
score highly in intellectual content, she was 
successful because she employed an appropriate 

deferential register. At no time did her use of 
modality suggest that she forgot her place in the 
power hierarchy or doubted the validity of the 
establishment in question. The ample use of 
hesitation fillers, subjectifiers, mental process 
verbs, etc avoided offence, conveyed 
appreciation and promoted the negative faces 
of both herself and the Ir. 

Note: The transcription of the interview 
interaction follows a very broad system. Minute 
detailed features such as intonation and other 
paralinguistic features are deliberately left out. 
Only phonological features, pauses, and their 
lengths and overlaps which have pragmatic 
meaning and which are considered important 
for the purpose of data analysis are included in 
the transcription. The abbreviation "Ir" stands 
for the interviewer and "le" stands for the 
interviewee. (NB: All names and references to 
places have been changed.) 

The Educational Interview and the Modality of Deference 

Modality of Deference: 
Linguistic Forms Glosses 

lr2 : (Littlestar Kindergarten?) And how long have 
been working there? 

le : Two years ago Moodless ellipsis Answers obediently to 
the point. 

lr2 : And what are your duties there? 

le : Ah . . . I am teaching K2, um . . . afternoon Hesitation fillers: . . . ah . . . um These are stalling 
session, um . . . besides teaching, sometimes I devices to enable 
help in some of the administration work. Adverb: sometimes thinking time or to 

indicate deference and 
diffidence. 

Ir2 : What kind of administration work? 

le : Uhm . . . like eh . . . chopping the letter and Hesitation fillers: . . . eh . . . uhm These take place 
eh . . . photostating. before material verbs 

and are an expression 
of modesty. 



Modality of Deference: 
Linguistic Forms Glosses 

lr2 : How do you find interacting with the children? 
Were you able to handle the children . . . were 
there any difficulties? 

le : Ah at times there are some uh . . . more active Hesitation Fillers: ah . . . uh . . . Stalling to effect 
ones you see . . . sometimes we do find problems you see modesty and 
in handling them uh . . . we try to be very patient deference. 
with them and the . . . sometimes we do discip- Adverb: sometimes (twice) 
line them . . ., . . ., but in a way un . . . we 
also talk to them and let them know that why Subjectifiers: in a way 
we discipline them so that they LEARN from we 
disciplining them. Verb: try 

Irl : What do they learn from being disciplined? 

le : Uh . . . sometimes during our teaching, teaching Hesitation Fillers: uh . . . 
periods, they like to talk so in a way, sometimes 
we discipline them or we do talk to them that 
uh . . ., . . . when you come to school there are Adverb: sometimes (twice) 
times for you to talk and there are times for you 
to . . . play so when you come to school, you Free indirect speech 
learn how to . . . obey and LEARN how to talk 
at the correct time. 

Stalling to effect 
modesty and 
deference. 

Something between 
quoted direct and 
reported indirect 
speech. We can 
almost hear the Ips 
actually talking to 
her pupils here. 
(Halliday 1985, p2401 

Irl : I see . . ., . . . so you don't encourage children 
to talk! ((tone of Ir suggests that she does not 
like what she is hearing)) 

le : What I mean is  that during teaching period, 
when thev talk thev do not concentrate and 
sometimes they might slacken in their work so 
we are afraid the parents might worry why, why 
a child slacken in their work because sometimes 
you know, when they talk when they talk, they 
iust DON'T CARE. DON'T CARE what the 
teacher i s  saying . . . they just, you know, because 
they are so small, they don't understand that 
eh . . . they thought they can talk ANYTIME they 
like, you see. 

Adv Clause: you know, you 
see, just 

Subjunctive - might slacken 
- might worry 

Adverb - sometimes 

Repetition -when they talk (2), 
don't care (2), don't know, 
donot understand, do not 
concentrate, are afraid, are so 
small 

Solidarity seeking. 

Modality -"it's only 
an opinion". 

Uncertainty and 
nervousness - a desire 
to emphasise. 

High objective 
modality when Ips 
describes the children 
under her care. 



Modality of Deference: 
Linguistic Forms Glosses 

Irl : Okay, now you've just recently completed 
your basic course and which aspects of that did 
you find helpful? 

le : l find that it's very helpful. In a way, um . . . Hesitation Fillers: um . . . ah To show overall 
teaching methods are very good ah . . . the deference while 
children like the teaching methods also, they Adv Phr: in a way issuing a praise. To 
are attracted to them. connote respect and 

Mental Process Verb: I find, they praise at the same 
find time. 

Ir l  : Um hm 

le : Ah . . . they find it more interesting as I compare Mental Process Verbs: I find, Middle modality 
that before I was being trained I find that I began indicating possibility 
sometimes . . ., . . . um the way I taught them but not certainty. 
is not so interesting as IE has taught me, you see. Hesitation Fillers 

Gives compliments 
that her way of 
teaching is  not as 
interesting as what she 
has learnt from the 
Institute. Shows 
diffidence. 

Irl : Uh hm 

le : and I find ah . . . that through the course I . . . Mental Process Verbs: 
began to understand the children more . . . at a I began to understand, 
young age. l find 

lr2 : When in fact did you finish? Is it - 

le : Last year 

lr2 : When? what month? 

le : Last September batch 

Hesitation Fillers 

Middle modality, 
markers of possibility 
and not certainty. 

Diffidence markers. 

Moodless questions and 
answers 

lr2 : One year ago ((5 seconds lapse)) 

Irl : Do you have any questions you like to ask us? 



Modality of Deference: 
Linguistic Forms Glosses 

le : Ah . . . can you please elaborate on this uh . . . Hesitation Fillers: ah . . 
intermediate course. 

Diffidence. 

What can I ah . . . learn or what can I GAIN Repetition: What can I do To show overall 
from this course? deference. 

Modal Aux: Can you please Relevance Hedge - 
Also to show overall 
deference. 

Irl : I would have thought you would have found 
that out before you apply to do it? What do you 
think of it? 

le : I don't really know the subjects - Adv: real l y Negative median 
modality. Pitch of 
humility. 

Irl : Why are you coming on the course! 

le : Well, mainly to upgrade myself. You know . . ., Hesitation Fillers 
knowledge uh . . . there's no ending to it. 
Upgrade myself in a way that if I what I learn Adv: well, mainly 
because I got to use it 

Adv clause: you know 

Hypothetical "if" 

Deference. 

Humility that she has 
yet to upgrade herseli. 

That is, in the face of 
an impossible 
situation, you may 
hypothesise this way. 

Ir l  : And what aspects do you find difficult teaching 
in a lesson? 

le : Would you please eh . . . please - Relevance Hedge: please Deference. 

Ir l  : What aspects do you find difficult? What do you 
find difficult in your present job? Do you have any 
problems? 

le : Not really! But as I say at times there are more Repetition: I say, naughty, Emphasis yet 
active, as I said more naughty ones, some are really deferential. 
really naughty, you see 

Subjectifiers: not really, Modality of opinion 
at times, some rather than facts esp 

when noun is  
modified. 

Irl : So aspects of behaviour management is 
something you are expecting to learn? 



Modality of Deference: 
Linguistic Forms Glosses 

le : So I hope to eh . . . be a BETTER teacher - Mental Process Verb: hope Modestylhumility. 

lr1 : Hm . . . 

lr2 : In what sense better? 

le : Well, be MORE tactful, you see, be more tactful Repetition: more tactful with Qualifies adjectives - 
with them and then in a way let them be able to them, coming to school is as a means of 
. . . find that coming to school i s  more more interesting emphasising without 
interesting . . . to find that school life is more causing offence. 
interesting. 

Ir l  : So really what you're saying is  you want to be 
better equipped as a teacher and you need to know 
much more about children and how they develop. 

le : Yes One word answer Like an interrogation - 
as if the Ips have been 
pressed into a corner 
or have "given up". 

Ir l  : So that you can prepare appropriate programme 
such that you can stop them having to talk, to 
talk to you about what they are doing, that sort 
of thing. 

le : Yes One word answer (as above) 

Irl : ((muffled . . . . . .)) Well, that's what we will 
be putting in the programme and we will be having 
certainly more in-depth discussion about child 
developm,ent and the appropriate programmes (and 
choice of the lesson so in that case we will tap 
your knowledge, in fact we will be supervising your 
centre. Okay? 

lr2 : Thank you. 

le : Thank you very much. "Thank you" Closing sequence - 
polite markers. 

The extract shows a careful use of the heavily modalised: "you know, knowledge. . . 
modality of deference on the part of the le, an uh . . . there's no end to it", "some uh . . . more 
appropriate strategy in relation to her subordinate active ones", "in a way . . . um . . . teaching 
status. Diffidence is projected and care is taken methods are very good ah . . . the children like 
not to appear overconfident or arrogant. Thus, the teaching methods . . .", and "like eh . . . 
many of the informative words of the le are chopping the letter and eh . . . 



photo~ta t ing" .~  When nouns are heavily 
modified, there is an uncertainty about the 
quantity, nature and extent of the idea expressed 
by the noun. 

Repetition of phrases plays a large part in the 
lets repertoire, for example, "Ah . . . can you 
please elaborate on this uh . . . intermediate 
course. What can I ah . . . learn or what can I 
gain from this course?" This could indicate 
uncertainty and nervousness due to an 
undermastery of the appropriate modal 
deference forms. What i s  more likely here, 
however, i s  that the le may be translating 
uncertainty about status in the power situation 
into uncertainty about the status of her 
utterances. A display of diffidence and general 
deference is used to protect one's utterances 
from criticism. 

Modesty is also displayed. The le uses the 
subjective mode in the expression of modality, 
not claiming for her opinions that they are 
anything other than mere opinions, and staying 
in the middle range where things are possible 
but not certain, for example, "I find . . .", "I 
hope . . .", "I began . . ." and "we try to be. . .". 
This might be because she is truly uncertain, or 
it might be because in the face of the Ir's power, 
she would not commit herself too firmly to any 
point of view. 

Modesty has its advantages. Should the le 
be challenged, there is always the option of 
stepping back from any commitment by saying 
"I only said I might". In other words, an inverse 
relationship of knowledge and power is in 
operation, that is, the status of knowledge 
becomes inferior in the face of superior power. 
Of course, the le can be certain, but in this case 
uncertainty i s  a result of a lack of power rather 
than a lack of knowledge. A large number of 
modalisers indicates considerable fear on one's 
part and vulnerability, rather than intellectual 
uncertainty. In this case, the le signals anxiety 
even when she may well be certain. 

Nevertheless, to prevent herself from 
appearing mouse-like, the le is careful to place 
herself in subject position as a voluntary actor 

with the use of the first person pronoun. Here, 
the le's clauses are basically active with an 
abundant sprinkling of material process verbs 
like "I am teaching . . .", "I help . . .", "we do 
discipline them . . .", etc. There is also a switch 
to high objective modality (in the fashion of the 
Ir) when the le describes children under her 
care: ". . . because they are so small, they don't 
know. They don't understand that eh . . . they 
thought they can talk ANYTIME they like.'I6 In 
another instance, while describing the way she 
disciplines the children, she switches to free 
indirect speech: ". . . when you come to school 
there are times for you to talk and there are 
times for you to play so when you come to 
school, you learn how to . . . obey and LEARN 
how to talk at the correct time." Here, in 
something between quoted direct and reported 
indirect speech, we can almost hear the le 
actually talking to the children (cf Halliday, 
1985, p240). It is interesting to note that just as 
the le i s  subordinated to the Ir, so the children 
are subordinated to her since they are under her 
care and this allows her, it seems, to assume in 
like manner, the authoritative speech of the 
more powerful party. 

The modality of the le serves as a striking 
contrast to that of the Ir. Where the language of 
the Ir is concerned, it is couched in the modality 
of high certainty, for example, "Well, that's what 
we yiJ be putting in the programme and we 
yiJ be having certainlv more in-depth discussion 
about child development and the appropriate 
programmes and choice of the lesson so in that 
case we yiJ tap your knowledge, in fact we 
yiJ be supervising your centre."' The modality 
of high certainty, together with the use of the 
institutional "we" in the above example, imposes 
the personality of the Ir upon the le and thus 
reinforces the inequality of the status of the 
interlocutors. 

The chain of questions at the disposal of the 
Ir, together with their inherent presuppositions 
("What aspects do you find difficult in teaching 
as a job?"), indicate a high power modality. In 
addition, many questions are also "aggressively" 

5 "Chopping the letter" - a Singapore English phrase referring to stamping the letter. 
6 The capital letters indicate loudness, eg "COME HERE". 
7 The underlined words indicate emphasis, eg "You mean you want this." 



declarative ones with negative polarity: ". . . so 
you don't encourage children to talk!" There is 
also the high verbal modality of the objective 
and explicit kind as seen in the use of 
reformulations by the Ir: "So aspects of behaviour 
management is something you are expecting to 
learn", "So you can stop them from having to 
talk", and "What you're saying i s  you want to 
be a better equipped as a teacher and you need 
to know much more about children . . . l r .  The 
high use of material verbs in reformulations 

-make it appear as if the le i s  the active agent in 
the propositions put forward by the Ir. It is used 
to remodel the le into a certain position. This is 
seen in contrast to the frequent use of more 
tentative mental verbs by the le. 

When the Ir uses subjective modality, it 
usually involves placing the utterance in a remote 
tense, that is, a tense other than now: "I would 
have thought you would have found that out 
before you apply to do it?" This has the effect of 
making the utterance less immediately 
applicable and thus much more ominous and 
powerful. In contrast, the lets "would", instead 
of being used as a distancing device, is more a 
politeness indicator, suggesting timidity, for 
example, "would you please . . . eh . . . please 

N . . .  . 
In sum, where the language of the Ir i s  

concerned, there are predictably few hesitation 
fillers, mental process verbs, low modality modal 
verbs and adverbs of deference. Instead, there 
is high objective modality evident in the 
propositions, the reformulations and the chain 
of questions. Should there be instances where 
the modality is subjective, it is  used not to defer 
but to command. 

The above interview, typical of many in the 
Singapore educational setting, shows modality 
in play in almost every utterance. While the le 
is using the modality of deference, the Ir is using 
the modality of authority. Both are using the 
appropriate mode of modality in relation to their 
respective role and status in the interaction. 

Discourse Etiquette 

In the educational interview, non-verbal 

variables may be said to play just as important 
a role as the verbal. Here, while the use of 
modality conveys deference verbally, discourse 
etiquette conveys it non-verbally. 

Discourse etiquette may be defined as a set 
of extensive deeply-rooted non-verbal normative 
rules that govern conversation interaction to 
such an extent that it has become neutral, for 
example, "sit up straight, don't shout, don't show 
a lack of attention and don't interrupt". 
Sometimes these may be expressed verbally by 
such formulae as "pardon me for interrupting 
but. . .", which indicates the speaker's awareness 
that she potentially threatens the hearer's face. 
Just like the modality of deference, discourse 
etiquette is used to project negative politeness 
for a strategic end. By behaving "correctly", one 
displays minimum disruption and minimises 
threat to the prevailing order. There is no 
imposition and a minimum of fuss. It is an 
identification with the culture of the Ir and the 
world of education. 

There is a set of non-verbal norms of 
behaviour which the le must observe if she is to 
be considered a part of polite society, and 
certainly if she seeks to be admitted or confirmed 
in the educational interview. This refers to the 
analysis of how an applicant looks, that is, with 
regard to obvious features such as appearance. 
Appearance plays a great part in showing to 
what degree a subject is affiliated with the 
system. Specifically, this includes the manner 
of dressing and general postural information 
such as manner of sitting and where one puts 
one's hands. 

Tay and Tan ( l  980, p57) stress the importance 
of physical appearance for an interview in 
Singapore: 

The way you should dress would depend on 
the job you are applying for. But in general 
you should dress to look smart and neat. If 
you are a man, you might want to wear a tie. 
If you are a woman, you could wear a smart 
dress or suit. Do not overdress: too much 
make-up or wearing a party dress to an 
interview could create a bad impression on 
the interviewer. On the other hand, do not 
underdress: if you go to an interview dressed 



in sloppy jeans and wearing slippers, your 
prospective employer is likely to think that 
you are a careless and untidy person. For 
most jobs in Singapore, but especially for 
those in the civil service, hair length i s  
important for men. tf your hair is getting too 
long, have a haircut before you go for the 
interview. 

One notes here that there is a dress code for 
teachers in Singapore. Female teachers are to 
attire themselves "respectably" in a dress or 
blouse and skirt and in shoes with, at the very 
least, a strap at the back. Male teachers are to 
attire themselves in a shirt, long trousers and 
shoes with hair above their ears and collars. 
While clothes do not figure in the rating system, 
they certainly influence judgment and this is 
evident in the comments given immediately after 
the le has left the room. 

les show how far or near they are affiliated to 
the system by the clothes they wear for the 
interview. When the le dresses "well", this is 
pleasing for the institution because it shows that 
she thinks that the institution merits such 
attention. This care may solicit after-interview 
comments such as "she has a good attitude". In 
one interview, the comments on the le were: 
"she's a beautiful girl and I would like her to 
teach my children". However, if the le dresses 
too glamorously and expensively, this may create 
a slightly negative impression. One such le was 
judged a "dumb blonde", although the Ir in 
question conceded in the same breath that she 
might have "warmth, poise and personality". 

Whatever it is, dressing must be appropriate 
even it if is  simple. les have been known to 
create an unfavourable opinion when they 
distance themselves from the dress code of the 
educational institution by, for example, wearing 
shorts or jeans. This reveals a distancing from 
the role they are supposed to play, and a tacit 
indication of non-affiliation to the implicit dress 
code and its values therein. After the exit of one 
such le in jeans from the interview room, the Irs 
commented on "the low standard in the 
childcare centres". In another instance, an le 

wore a colourful singlet and short skirt and 
solicited the following comment after she left 
the interviewing chamber from one of the Irs: 
"I'm afraid she will give a lot of trouble during 
lectures". 

Interviewing posture is also important as it 
adds strikingly to the overall impression of the 
subject. One le sat with her arms leaning on the 
table, placing her hands over her mouth 
whenever she spoke.8 Of course, her voice as a 
result came across as a whisper. The comment 
she solicited after she left the room was "she is 
the sort that won't stay long". Those who sat 
facing the Irs with a slouch were not high scorers. 
One le sat leaning forward, her chin on the 
back of both hands with her elbows supported 
by the table. The immediate impression that the , 

Ir had of her was that she was "strange". Those 
who tended to giggle during the interview were 
regarded as "too undignified to be in education". 

There must be a display of cheerfulness and 
expectancy indicated not only verbally but also 
by one's posture, eye gaze and dressing. This 
will portray that one i s  "happy" and "at ease" in 
the presence of one's interlocutor and the 
educational institution to which one hopes to 
be affiliated in future. Those with a nice smile 
and a cheerful manner indicated by a 
coordinated host of non-verbal modalities such 
as poise and good eye-movement were 
commented on as being "nice girls". Such 
cheerfulness is especially important at the 
beginning and end of the interview since it 
marks the first and last impression left by the 
candidate. In such moments a smile may 
function as greeting, acknowledgement or 
invitation to speak, as do gaze or eye contact, 
and may also be a sign of rapport. 

Nervousness was not regarded as too serious 
a fault, although it did not help in bringing in 
high scores. Nervousness was betrayed by 
subjects looking at the ceiling (to help in the 
formulating of an answer?) before answering, 
rubbing their hands when speaking and avoiding 
eye contact. Speaking softly was not a serious 
fault although it did not help the subject in her 
attempts at affiliation. 

8 This i s  probably a result of nervousness or embarrassment or even a sign of deference during the interview interaction. 



O f  course, discourse etiquette is not 
everything. The typical subject did not normally 
fail because of i t  but because of the poor display 
in non-verbal modalities which correlated with 
a similar attitude in the verbal rnodalities. In 
other words, discourse etiquette serves to confirm 
or disconfirm judgments made from verbal style 
and content. 

Conclusion 

The display of deference by the le is the main 
strategy used in the promotion of negative face 
in the educational interview. In crucial sites 
where high power differentials exist, deference 
is used as a means of showing respect (in view 

of the le's subordinate status) and as a means of 
self-defence (in view of the vast power in the 
hands of the Ir). Whether the le is in high or low 
affinity with the educational system is also 
revealed through her use of modality and 
discourse etiquette. 

More broadly, the research reveals that there 
is an intricate verbal and non-verbal language 
of deference on the part of the le which reflects 
the rights and obligations or entitlements of a 
system of social stratification, especially pertinent 
in educational settings which are often oriented 
towards the preservation of dominant norms 
and values and where the unspoken criteria for 
success lie, in large measure, not only in what 
one says, but more importantly, by the way one 
says it. 
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Research Report 

The Relationship between the Learning of 
English and the Learning of a Second Language in 

Pre-Schoolers 

Agnes Chang Shook-Cheong 

Abstract 

Educators and parents are concerned with the optimal age of introducing a second language to 
children. This study attempted to  find out whether young pre-school children are able to  handle two 
languages competently. Children between the ages of 3'12 and 6 were assessed on a number of 
language tasks in both English and the mother tongue. Results show that young children found 
difficulty in  learning t w o  languages simultaneously, but the degree of difficulty varied according to  
the types of second language and the extent of  exposures to the two languages in  question. 

Descriptors: Pre-school children, bilingualism, second language acquisition, measurement 

and parents areconcerned with i s  whether there 
is an optimal age to introduce a second language 
to a child. Is it better to encourage bilingualism 
from as early an age as possible or to delay 
introducing the second language until the child 
has a firm grip of the first? 

A considerable amount of research has been 
conducted into the acquisition of more than 
one language by very young children (eg Ronjat, 
191 3; Leopold, 1939-49; Ruke-Dravina, 1967; 
Berman, 1979). Many studies have shown the 
positive aspects of early bilingualism, both for 
the ease with which it can be achieved and the 
superior level of attainment when compared 
with late bilingualism, particularly with respect 
to the acquisition of a flawless accent and 
intonation patterns like that of a native speaker 

in more than one language (Lenneberg, 1967; 
Doyle et al., 1977). However, documented 
cases of the negative consequences of early 
bilingualism do exist (Lebrun and Hasquin, 1971; 
Skutnabb-Kangas and Toukamaa, 1976). 

According to Titone (19721, although two 
languages can be acquired from the very onset 
of language development, the optimal age for 
the introduction of early bilingualism would 
appear to be between four and five years, 
particularly if the parents themselves are not 
bilingual. At this age, the imitative capacities of 
the child are at their highest development and 
recept iv i ty to  socialisation via verbal 
communication is at its greatest. 

Research findings (Segalowitz, 1981 ) show 
that interference between two languages varies 
greatly in extent and kind, depending on the 
degree to which the two languages are used in 
the same or different environments and the 
degree to which the child's exposure to each is 
evenly or unevenly balanced. According to 



Marton (1 981 ), while interference need not be a 
major factor in naturalistic Second Language 
Acquisition (SLA), i t  wil l  always be present in 
the classroom for foreign language learning. In 
naturalistic SLA, learners have the chance of 
extensive and intensive contacts with the target 
language, but in the second language classroom, 
learners wi l l  always use their first language 
between classes, and this strengthens proactive 
inhibition. 

The idea that linguistic abilities in one 
language can be put to use when a second 
language is introduced in schooling has been 
looked into by Cummins (1979), who has also 
tried to unravel why certain types of bilingual 
education for particular populations are more 
successful than others for other populations. 
Cummins (1 980) found that home-school 
language switching seemed to  have no  
detrimental effects for most middle-class children 
from a majority language background. However, 
with many children from a minority language 
background and a less favoured socio-economic 
status, similar circumstances often led to poor 
academic achievement and inadequate 
command of both first and second languages. 

Leong and Neo (1986) found no strong 
relationship in the English-Chinese bilingual 
ability of a primary sample in Singapore. Their 
finding supports the conclusion arrived at 
independently by Kellerman (1 979) that two 
languages have to be genetically close enough 
for transfer to occur. 

In Singapore, children are introduced to an 
early bilingual education in their pre-school 
years. This study hopes to address an important 
issue in language learning. Are young children 
able to handle two languages competently? 

Methodology 

Sample 

Chinese, Malay and Indian children between 
the ages of 3'1: and 6+ took part in the study. 
Subjects were grouped into age bands with an 
interval of six months between them. These 
subjects were drawn from six centre types, 
namely, PAP, PA, NTUC, YWCA, Private and 
h/iOE.' 

Instrumentation 

The language tasks examined in this study were: 

1. Auditory Discrimination (English) 
(a) Listening Discrimination (AD1 G) 
(b) Repeat Production (AD2G) 

2. Concept of Print (English) 
(a) Listening Comprehension (CP2G) 
(b) Alphabet - lower (CP3G) 
(C) Alphabet - upper case (CP4G) 

3. Word Knowledge (English) 
(a) Fruit (WK1 G) 
(b) Animals (WK2G) 
(c) Furniture (WK3G) 
(d) Action (WK4G) 

4. Verbal Fluency - English (VF) 

5. Word Knowledge (Second Language) 
(a) Clothing (LWKG) 
(b) Eating Utensils (LWK2G) 
(c) Transport (LWK3G) 
(d) Action (LWK4G) 

6. Verbal Fluency - Second Language (LVF) 1 

1 PAP : People's Action Party 
PA : People's Association 
NTUC : National Trade Union Congress 
YWCA : Young Women's Christian Association 
Private : Church-run or individual proprietorship 
MOE : Ministry of Education 



'the second languages referred to here are 
Chinese (Mandarin), Malay and Tamil. The 
tasks were administered individually by trained 
research assistants. 

Results 

In this study, only cross-sectional data.were 
examined. For easy reading, on l y correlational 
coefficients significant at the 0.05 level are 
presented. 

This section is divided into three parts: 

I Comparison of two data collections with 
a six-month interval between them. 

II Comparison between two contrasting 
centre types. 

Ill Comparison of correlational patterns 
between Chinese, Malay and Tamil 
children. 

I Comparison of data collections with a six- 
month interval between them 

There is evidence of a developmental trend for 
the tasks in English Auditory Discrimination (AD), 
English Concept of Print (CP), Second Language 
Word Knowledge (L WK), and Second Language 
Verbal Fluency (LVF) as measured by the mean 
scores for the different age groups in both 
collections (Table la). A unique pattern was 
observed in the scores for English Word 
Knowledge (WK) and English Verbal Fluency 
(VF). While an increase in means was evident 
as the age bands increased in years, there was a 
dip in the means for the 4'12-5 age cohort in 
Collection X. The same phenomemon was 
repeated six months later in the 5-5'12'age cohort 
for Collection Y. Most of the children in the 5- 
5'12 age cohort were from the 4'12-5 age cohort 
in Collection X. This particular cohort of children 
was rather unusual and this warrants a further 
detailed analysis of their data. 

There is a slight improvement in the mean 
scores for some tasks [English Listening 
Comprehension (CPZG); English Alphabet (CP3G 

and C04G); English Verbal Fluency (VF); Second 
Language Verbal Fluency (LVF)] in Collection 
Y.  This could be due to an earlier exposure to 
the test materials, maturation or school teaching 
and learning. However, there is generally no 
distinct change in the standard deviations. 

The English tasks correlated negatively with 
the second language tasks (Tables l b and I c). 
This seems to indicate that those who were 
competent in English tended to be weak in the 
second language or vice versa. For certain 
tasks, like Recognition of Letters of the Alphabet 
(CP3F and CP4G) and easier Word Knowledge 
on Fruits and Animals (WKI G and WK2G), the 
negative correlations with the second language 
tasks were non-significant for the older age 
groups (5 to 6+, Tables l b and l c). this may 
mean that as the competencies in the two 
languages grow in the older children, the 
difference between the competencies in the 
languages also narrows down. 

Does the same level of difficulty exist for the 
learning of English and the learning of a second 
language for children coming from English- 
speaking homes and those coming from dialect- 
speaking homes? 

In order to answer the above question, the 
correlational patterns of two different centre 
types were examined. 

I1 Comparison between contrasting centre 
types 

Private centres gave their pupils a longer 
exposure time to lessons taught in English. In 
addition, most of the pupils attending private 
centres came from middle-class families whose 
parents were English-speaking. 

In contrast, non-private centres were attended 
by children coming from dialect-speaking 
homes. Most of their parents were from the 
lower income group. To compound matters, 
the exposure time to English in these centres 
was much less than that in the private centres. 

As expected, the mean scores for all the 
English tasks were higher than those for the total 
sample in the private centres, while they were 
lower in the non-private centres (Table 2a). The 
reverse was observed in the mean scores for the 
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Table l b: Correlational Matrix between English and Second Language Tasks for Collection X 

2ND ENGLISH TASKS 

LANC ACE BAND 

TASKS ADlC ADZG CPZC CP3G CP4C WKlC WKZC WK3C WK4C VF 

LWKlG - -.46 -.33 - -.l7 -.26 -.29 -.55 -.49 -.46 3-3'12 

l 
- -.36 -.50 - -.l8 -.33 -.35 -.52 -.55 -.47 3'/2-4 

- -.30 -.54 -.23 -.24 -.34 -.32 -.53 -.57 -57 4-4'12 

-.21 -.29 -.50 - -.l 8 -.33 - -.52 -.55 -.47 4'12-5 
- -.28 -.39 - - - -.35 -.31 -.39 5-S1/z 

-.24 -.32 -.37 - - -.l9 -.l6 -.31 -.30 -.50 5'12-6 
l l l 

LWK2G - -.41 -.33 - -.l8 -.27 -.31 -.50 -.44 -.40 3-3'12 

-.l 7 -.44 -.54 - - -.35 -.36 -.52 -.49 -.47 3'12-4 

-.31 -.54 -.l 7 - -.30 -.27 -.47 -.53 -.55 4-4'12 

-.l 7 -.39 -.54 - -.25 -.21 -.52 -.49 -.47 4'12-5 
- - -.32 - 1 -.25 -.24 -.39 5-5'12 

-.24 -.34 -.40 - -.l5 - -.l 7 -.34 -.32 -.48 5 '12-6 

LWK3G -.40 -.30 -.l6 -.l9 -.31 -.37 -.51 -.46 -.43 3-3'12 

-.43 -.55 - -.l7 -.39 -.40 -.57 -.60 -.50 3 '12-4 

-.34 -.50 -.21 -.24 -.38 -.35 -.53 -.60 -.60 4-4'12 

-.25 -.40 -.55 - -.l7 -.39 -.l8 -.57 -.60 -.50 4'12-5 
- 3 3  -.34 1 -  -.34 -.80 -.46 5-5'12 

~ - ; 6 ~  - -.20 -.32 -.31 - -.26 -.29 -.41 5 '12-6 

LWK4G -.27 - - - -.35 -.22 -.29 

-.l 6 -.29 -.45 - -.26 -.22 -.44 -.42 -.38 
- -.23 -.38 - -.30 -.24 -.39 -.44 -.45 4-4'12 

-.22 -.27 -.45 - -.26 - -.44 -.42 -.38 4'12-5 

-.20 -.30 - - - -.20 - -.25 5-5'12 

-.30 -.24 - - -.22 -.l9 -.34 5'12-6 

-.22 -.24 -.38 -.34 -.32 3-3'12 

-.39 -.31 -.43 -.45 -.39 3 ' 1 2 - 4  
-.39 - -.27 -.36 -.26 4-4'12 

-.21 - -.43 -.45 -.39 4'12-5 

- -.27 -.30 -.24 5-5'12 

-.20 -.25 - 5 '12-6 



Table I c: Correlational Matrix between English and Second Language � asks for Collection Y 

TASKS 

LWKIG 

LWK3G 

-.47 

-.l 9 -.42 

-.29 

-.27 

-.28 

ENGLISH TASKS 

AGE BAND 

CPZG CP3G CP4G WKlG WK2G WKlG WK4G VP 
' 

-.23 - - -.23 -.41 -.34 -.32 3'12-4 

-.48 -.32 -.27 -.32 -.28 -.35 -.36 -.43 4-4'12 

-.SO -.27 -.25 -.39 -.27 -.53 -.48 -.52 4'12-5 

-.43 - -.32 - -.46 -.32 -.39 5-5'12 
- - -.21 - -.l 8 5'12-6 

-.27 - - - - -.24 - -.31 6+ 

I 
-.l7 - - -.33 -.33 -.25 -.25 3'12-4 

-.45 -.27 -.24 -.38 -.39 -.39 -.40 -.44 4-4'12 

-.30 -.44 -.44 - . 4 0  -.46 4'12-5 

-.29 -.49 -.49 -.35 -.36 5-5'/2 

-.27 -.27 -.24 -.31 5 '12-6 

-.25 -.25 - -.34 6+ 

-.l 9 -.37 -.37 -.30 -.33 3'12-4 

-.40 -.40 -.41 -.46 4-4'12 

-.29 -.48 -.48 -.42 -.43 4'12-5 

-.35 -.41 -.41 -.24 -.32 5-5'12 

5 '12-6 

-.26 - -.24 -.24 - -.42 

-.l9 - 3 ' / A  

-.25 - - -.25 -.25 - 4-4'12 

-.39 -.21 -.l9 -.31 -.43 -.43 -.39 -.39 4'12-5 

2 6  -.36 3 6  3 1  -.24 5-5'12 
l 

-.28 5 '12-6 

-.24 -.24 -.l 7 - 3'12-4 

-.30 -.39 -.39 -.36 -.24 4-4'12 

-.22 -.22 - -.l 9 4'12-5 

5-5'12 

-.21 5'12-6 

6+ 



Table 2a: Means and Standard Deviations of Language Tasks for Private and Non-Private Centres 

AGE BAND 

I 
3'12-4 

3 1 

19.23 
2.38 

12.52 
6.44 

10.32 
4.04 

18.23 
6.00 

19.84 
6.89 

9.42 
2.90 

9.48 
2.90 

7.87 
3.54 

7.58 
3.73 

1.77 
1.06 

9.23 
3.57 

8.81 
3.27 

10.13 
2.54 

10.26 
2.84 

2.97 
1.43 

3'12-4 

3 6 

20.11 
1.39 

17.75 
3.64 

14.08 
3.10 

22.89 
5.88 

24.03 
6.30 

10.78 
0.80 

11.36 
1.27 

10.78 
2.10 

11.19 
2.08 

3.25 
1.32 

7.25 
3.34 

6.97 
3.26 

7.83 
3.22 

N 

A D l G  

AD2G 

CP2G 

CP3G 

CP4G 

W K l G  

WK2G 

WK3C 

WK4G 

VF2 

LWKlG 

LWK2C 

LWK3G 

LWK4G 

LVF2 

3.74 

2.47 2.39 
1.48 1.24 

M 
S.D. 

M 
S.D. 

M 
S.D. 

M 
S.D. 

M 
S.D. 

M 
S.D. 

M 
S.D. 

M 
S.D. 

M 
S.D. 

M 
S.D. 

M 
S.D. 

M 
S.D. 

M 
S.D. 

M 
S.D. 

M 
S.D. 

4 4 ' h  

2 6 

19.27 
2.75 

13.15 
5.39 

10.50 
4.65 

19.38 
5.51 

20.92 
6.99 

9.58 
2.39 

9.27 
2.60 

7.38 
3.74 

7.27 
3.89 

1.81 
1.17 

10.00 
3.16 

9.42 
2.86 

10.03 
2.87 

10.42 
2.53 

3.12 
1.42 

4-4'12 

18 

20.83 
1.63 

-. 

18.50 
5.95 

16.28 
1.84 

25.33 
6.03 

26.17 
6.24 

11.06 
0.1 1 

11.44 
1.46 

11.06 
2.52 

11.11 
2.59 

3.44 
1.38 

7.1 1 
3.14 

6.67 
3.29 

7.83 
3.33 

private 

4'12-5 

2 5 

20.24 
1.88 

21 .OO 
2.45 

17.40 
1 1.50 

29.16 
2.23 

29.80 
0.65 

11.56 
0.58 

11.80 
0.41 

11.80 
0.82 

12.00 
- 

4.32 
1.18 

7.40 
3.14 

6.44 
3.40 

8.84 
2.85 

6+ 

17 1 
21.53 

1.59 

16.29 
5.58 

12.24 
4.52 

27.35 
3.37 

27.71 
4.06 

10.18 
1.63 

10.82 
2.19 

8.12 
2.96 

7.41 
3.45 

2.00 
0.94 

11.53 
1.94 

11.29 
1.96 

11.71 
0.99 

12.00 
- 

4.53 
1.37 

Non-Private 

4'11-5 

54 

20.50 
2.40 

15.06 
5.31 

10.46 
4.53 

26.37 
4.68 

26.67 
5.17 

9.43 
2.06 

9.94 
2.37 

7.11 
3.39 

6.87 
3.48 

1.83 
1.37 

11 .OO 
2.07 

10.24 
2.32 

11.07 
1.87 

11.44 
1.57 

3.65 
1.57 

Centres 

5-5'12 

27 

22.57 
1 .50 

20.86 
5.30 

17.57 
1.09 

28.43 
2.31 

28.79 
2.36 

11.71 
0.61 

11.86 
- 

11.50 
1 . l 6  

11.43 
2.14 

3.71 
1 .331  

8.50 
3.44 

8.86 
3.57 

9.84 
2.53 

Centres 

5-5'12 

3 3 

20.58 
2.89 

15.56 
4.62 

9.85 ' 4.51 

26.55 
4.98 

27.42 
4.32 

10.08 
1.87 

10.73 
1.66 

6.97 
1.66 

6.30 
3.25 

1.79 
1.19 

11.33 
1.83 

11.06 
1.78 

11.64 
0.86 

11.70 
1.42 

3.94 
1.50 

5'12-6 

34 

21.50 
1.66 

16.74 
4.49 

10.68 
4.25 

26.50 
5.55 

27.35 
4.89 

10.74 
1.64 

10.47 
2.16 

8.29 
3.12 

6.94 
3.15 

1.82 
1.24 

11 .l 5 
1.79 

11.03 
1.98 

11.68 
1.41 

11.62 
1.52 

4.18 
1.55 

5'12-6 

13 

23.15 
1 . l 0  

21.86 
2.67 

17.78 
0.58 

28.59 
3.23 

29.00 
2.27 

11.81 
0.40 

11.89 
- 

11.74 
1.02 

12.00 
- 

4.67 
1.30 

9.1 1 
2.90 

8.26 
3.45 

10.1 1 
2.52 

6+ 

75 

23.00 
0.91 

21.08 
1.71 

17.00 
3.32 

29.54 
1.20 

29.46 
1 .l 3 

11.38 
1 . l 2  

11.85 
0.55 

11.62 
1.39 

11.77 
0.83 

4.69 
1.65 

10.15 
3.51 

9.46 
3.53 

10.38 
2.57 



second language tasks. 
It is noteworthy that the number of significant 

correlations between the language tasks and 
especially between the English and the second 
language tasks decreased in the older age groups 
(Tables 2b and 2c). This may mean that the 
influence the language tasks had on each other 
decreased in the older children. This is also 
highlighted in the English-speaking centres. 

Contrary to the results found for the total 
samples, Recognition of Letters of the Alphabet 
(CP3G and CP4G) correlated positively and 
significantly with Second Language Word 
Knowledge on Transport and Action (L WK3G 
and LWK4G) for the subjects in the private 
centres. However, such results were not evident 
for the non-private centres. This seems to 
indicate that pupils coming from dialect- 

Table 2b: 

2ND 
LANC 
TASKS 

LWKlG 

LWK2G 

- 

LWK3G 

LWK4G 

LVF 

speaking homes encountered greater difficulty 
in the learning of English. Subjects having a 
good grasp of the Letters of the Alphabet (CP3G 
and CP4G) in the private centres were also strong 
in the Word Knowledge in the Second Language 
(L WKl. 

The result appeared to concur with Cummins' 
(1980) observation that middle-class children 
coming from a majority language background 
were better able to cope with a bilingual 
education. 

I11 Comparison of correlation patterns 
between Chinese, Malay and Tamil 
subjects 

Correlational Matrix between English and Second Language for Private Centres 

To address the issue of a possible transfer from 
one language to another, i t  is pertinent to 

ADlC 

- 
- 
- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
-.52 

ENGLISH TASKS 

AD2C 
- 

-.50 
- 

- 

- 

- 

-.57 
-.41 
- 

- 
-.50 

-.63 : 
- 
- 

- 

-.70 
- 

- 

CP2C 

- 

- 

- 

- 
- 

- 
-.61 
- 

- 

- 

- 
- : ~ --+--I : ~ 4'12-5 

- 5-5'12 
-.46 - 5 '12-6 
- - - - 6+ 

- 

- - -.37 - 3 ' 1 2 4  
- - - 411'12 
- -.44 - 4'12-5 

-.64 - - - 1  -.62 - 5-5'12 
- - - 1 -  p 5 '12-6 
- - - - I 

6 1  1 

CP3C 

- 

- 

- 

- 

WK2C 

- 

- 

-.36 

-.34 
- 

- 
- 

- 

- 

- 
- 

- 

-.36 
- 

CP4C 
- 

- 

- 

WKlC 
- 

- 

- 

- 

- 
-.53 

WK3C 

-.31 
- 

- 

---pp-pp 

- 
-.57 
- 

- 
- 

- 

-.46 

- l -  

-.34 -1L - 

WK4G 1 
- 

- 

- 
- 

- 

- 

- 

-.39 

- 

- - 

~ - p ~ - ~ ~ - - - ~  

-.46 

- 

- 

ACE BAND 

- 

- 

- 

- 

- 

-.51 

3'124 
44'12 
4'h-5 
5-5'h ~ 
5'12-6 
6+ 

3 l h 4  
4-4'12 ~ 
4'12-5 

5-5'12 5 '12-6 

6+ 
l 

3'124 
44'12 
4'12-5 
5-5'12 
5 '12-6 

6+ ~ 
3'12-4 
44'12 

4 2  
- 

-.34 
- 

- 

- 

- 

- ~ - 

- 

- 

- 

- 

- 

-.58 
- 

- 

- 



Table 2c: Correlational Matrix between English and Second Language Tasks for Non-Private Centres 

ENGLISH TASKS 
AGE BAND 

ADZC CPZC 1 WKZG 

LVF 

examine the relationships between the learning 
of English and each of the second languages, 
namely, Chinese (Mandarin), Malay and Tamil. 
Chinese is an ideographic language, while both 
Malay and Tamil are phonetic languages. 
Moreover, the Malay written language, like the 
English language, uses the Latinised alphabet. 

The Malay sample was smaller and did not 
have the same spread of age range as the Chinese 
sample. As the Tamil sample consisted of only 
10 subjects, no attempt was made to analyse 
the data according to age groups. 

The English tasks and the second language 
tasks correlated negatively for the Tamil group, 
but none of the correlation coefficients attained 
the accepted level of statistical significance 
(Table 3b). 

The pattern of correlations for the Chinese 
group was very similar to that of the total sample 
(Table 3a). The English tasks covaried negatively 
and significantly with the Chinese tasks for all 
age groups. However, there was a reduction in 
the number of significant relationships between 
the two sets of language tasks for the older 
cohorts. This augers well for the bilingual 
learning of the Chinese group. 

The results from the Malay group were very 
interesting. The rare significant correlations 
registered between Listening Comprehension 
(CP2G) and Repeat Production (AD2G) with 
Second Language Word Knowledge (eating 
utensils) (L WK2G) were negative. But Listening 
Comprehension (CP2G), Alphabet Recognition 
(CP3G and CP4G) and Word Knowledge (fruits 



Table 3a: Correlational Matrix between English and Second Language Tasks for the Chinese Group 

LVF 

CHINESE 
TASKS 

LWKlG 

and animals) (WKIG and WK2G) showed 
moderately strong and positive relationships with 
Second Language Word Knowledge (eating 
utensils and transport) (WK2G and LWK3G) 
(Table 3b). 

Discussion 

The study shows that: 

AGE BAND 

3'12-4 
44'12 
4'12-5 
5-5'12 
5'12-6 
6+ 

ENGLISH TASKS 

(1 ) there was a developmental trend in subjects' 
competency in botti English and second 
language tasks, ie the older cohorts 
performed better than the younger cohorts; 

ADlC 
- 

-.22 

-.26 
P 

LWK2G 

(2) in general, the English tasks correlated 
negatively with the second language tasks, 

- 

- 

indicating that those who were competent 
in English were weak in their second 
language; 

ADZC 
- 

-.41 
-.46 
-.36 

-.31 
P 

- 

-.39 
-.44 
-.40 
-.21 
-.29 

-.46 
-.42 
-.46 
-.24 
-.36 

. 2 9  
-.41 

- -.28 -.30 - 

- 
- - - 

(3) the English tasks and the second language 
tasks correlated negatively for both the Tami I 
and Chinese groups; 

-.30 
-.l 8 
- 

- 

- 
-.29 
-.l 9 
- 

- 

- 

. 2 1  
- 

-.20 
-.25 - -. 33 5-5'12 

- 5 '12-6 
-.31 6+ 

~ ! 

(4) for the Malay group, there were significant 
but positive correlations between Listening 
Comprehension, Alphabet Recognition, 
some Word Knowledge tasks in English and 
some Malay Language Word Knowledge 
tasks; 

CPZC 

-.22 
-.48 
-.51 
-.42 
- 

-.28 

-.45 
-.43 
-.42 
-.27 
-.25 

-.51 
-.41 
-.40 
-.27 
-.29 

LWK3G 

LWK4G 

(5) subjects from the private centres scored 
better in the English tasks while subjects 
attending the non-private centres were better 

-.32 
-.40 
-.42 
-.47 
-.27 
. 2 9  

-.37 
-.41 
-.46 
-.41 
-.28 
. 3 0  

-.33 
2 4  
-.41 

- 

- 

-.27 
-.27 
-.27 

- 

-.l7 

CP3C 
- 

-.31 
-.25 
- 

-. l6 
- 

-.26 
-.l 6 
- 

- 

- 

-.28 
- 

- 

- 

- 

- 

-.24 
-.41 
-.43 
-.33 
-.23 
- 

-.30 
-.41 
-.45 
-.24 
-.23 
-.25 

. 2 3  1 - . 3 8  - . l8 

CP4C 
- 

-.26 
-.25 

- 

- 

- 

- 

- 

- 

-.32 
-.l 8 

- 

P 

-.23 
-.49 
-.46 
-.34 
-.27 
-. 33 

-.30 
-.50 

8 -.43 
-.33 
-.24 
-.42 

-.21 

-.38 
-.31 
-.28 

- 

- 

-.36 
-.30 
-134 
-.l8 

- ' - 

-. l8 

WKlC 
- 

-.31 
-.38 
-.31 
- 

3'12-4 
44'12 
4'h-5 
5-5'11 
5'12-6 
6+ 

3'124 
44'12 
4'12-5 
5-5'12 
5'12-6 
6+ 

3'/24 
-f7 1 -29  
-.40 -.36 -.30 

P 

44'12 
4'12-5 

WKZG 

-.23 
-.28 
-.26 
- 

- 

P 

WK3G 

-.41 
-.35 
-.53 
-.44 
-.20 
-.28 

P 

WK4C 

-.34 
-.36 
-.51 
-.32 
- 

- 

VF 

-.30 
-.47 
-.51 
-.38 
- 

-.31 



Table 3b: Correlational Matrix between English and Second Language Tasks for the Malay and Tamil 
Groups 

1 TASKS I LANC ADlC AD2C l CP2C CP3G* CP4C* I WK1G I WK2C WK3C WK4C VF I ACE  BAN^ 

LVF 

in the second language tasks; tasks. 
This outcome was not unexpected. Malay, 

in linguistic terms, is genetically closer to English 
as they are both phonetic languages and use the 
Latinised alphabet in their written form. 
Kellerman (1979) also concluded from their 
findings that transfer would only take place 
between two genetically linked languages. In 
addition the home language of Malays i s  also 
Malay. Mandarin and Tamil are the official 
mother tongues of Chinese and Indians 
respectively, but they are not necessarily the 
spoken languages of the home. To compound 
matters, Chinese is an ideographic language, 
making transfer between English and Chinese 
an extremely complex'task. As the Tamil sample 
was very small (N = Io), the only conclusion 
that could be drawn from the data was that the 
relationships between the English tasks and the 
second language tasks were negative though 
non-significant. 

One finding of this study was that as the 

(6) the older cohorts in the private centres were 
better able to handle two languages than 
subjects in the non-private centres. 

Results based on the total sample imply that 
the younger pre-schoolers had difficulties in 
handling the learning of English and that of a 
second language simultaneously. This finding 
does not give support to the data obtained by 
Lenneberg (1 967) and Doyle et al. (1 977). 

Analysis of data from the different centre 
types shows that the difficulty level varied 
according to the degree of exposure to the two 
languages and the age and socio-economic 
background of the subjects. Though there were 
some indications of difficulty in the bilingual 
learning of English and Malay, they were not as 
strong as those in the learning of Chinese and 
English. Actually, there was evidence of some 
support between the two languages in some 



children matured and had longer exposure to learning of English and the learning of a second 
the two languages, they were better able to language in young children, but the degree of 
handle the learning of the two languages, as difficulty varied acccording to the types of 
indicated by the narrowing of the difference second language and the extent of exposure to 
between their competencies in  the two  the two languages in question, giving support to 
languages. Segalowitz's (1 981) research findings. 

This study shows evidence of difficulty in the 
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to Solve Decision-Making Problems in Geography 
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domain-general reasoning ability and domain- 
specific knowledge in secondary students' ability 
to solve decision-making problems in geography. 
Four research questions addressed in this study 
included: (a) What is the significance of the 
role of domain-general reasoning ability and 
domain-specific knowledge in students' ability 
to solve decision-making problems? (b) How 
do differences among students affect their 
performance in solving these problems? (c) 
What are the qualitative differences in the way 
students with differing general reasoning ability 
and knowledge structures solve problems?, and 
(d) What is the nature of the differences in the 
knowledge structures of students with differing 
general reasoning ability? 

Both quantitative and qualitative methods 
were employed in the collection and analyses 
of data. The .independent variables (general 
reasoning ability, amount of knowledge and 
knowledge structures) were measured by the 
Cognitive Abilities Test (CogAT), the Unit Test 
(UT) and the Concept Structure Analysis Task 
(ConSAT). The dependent variable (students' 
ability to solve decision-making problems in 
geography) was measured by a Decision-Making 

Task (DMT). Think-aloud protocols and 
knowledge-structure maps were also collected 
in order to examine qualitative differences 
among students with differing general reasoning 
ability and knowledge structures. 

The quantitative analyses of data revealed 
that domain-general reasoning ability and 
domain-specific knowledge were significant in 
influencing students' ability to solve decision- 

m a k i n g  problems in  geography, but the 
interaction effect was not significant. Gifted 
and science stream students performed 
significantly better than non-gifted and arts 
students on the decision-making task, but there 
was no significant difference between male and 
female students. 

Qualitative data analysis revealed that 
students lacked problem-solving strategies such 
as problem analysis and argument development. 
High ability students who possessed a deeper 
level of conceptual understanding were also 
found to produce knowledge structures that were 
better integrated, compared to low ability 
students who possessed poorer conceptual 
understanding. These research findings suggest 
that there is a need to maintain a balance 
between the teaching of strategies and the 
teaching of content in the school curriculum. 
In addition, low ability students need greater 
instructional support to reach more competent 
levels in problem-solving. 



Investigating the Validity of a SeIf-Estimate 
Aptitude Scale (SEAS) for Secondary School 

Guidance in Singapore 

Andrew Poh Sui Hoi 

Descriptors: Validation study, self-estimate aptitude scale (SEAS), career guidance 

purpose of this study was to 
adapt and then investigate the validity of a Self- 
Estimate Aptitude Scale (SEAS) for secondary 
school guidance in Singapore. The SEAS was 
theorised to be multidimensional, having distinct 
sub-scales that the items were written to measure. 
The SEAS, together with six objective aptitude 
tests and two career maturity variables of career 
p lanning and career exploration, was 
administered to a stratified random sample of 
1568 students from the Express (higher ability) 
and the Normal (lower ability) streams of 
Singapore secondary school students. There were 
739 Secondary 3 (Grade 9) and 829 Secondary 
4 (Grade 10) students. 

Factor analyses showed that the SEAS had a 
we1 I-ordered six-factor structure at the first-order 
level and a one-factor structure at the second- 
order level. This configuration was consistent 
and stable across the two groups (Grades 9 and 
10). A l l  the items of the SEAS had high 
discriminating power and the reliability estimates 
of the sub-scales were also relatively high. 

The multitrait-multimethod (MTMM) analysis 
indicated that the traits measured by the SEAS 
and the aptitude tests possess convergent as 
well as discriminant validity to a very limited 
extent. But there were more differences than 
similarities when the two types of measures 
were compared. Confirmatory factor analysis of 

the MTMM matrix revealed that the traits, 
perceived aptitudes as measured by the SEAS, 
and demonstrated aptitudes as measured by 
aptitude tests, are likely to be different. A 
qualitative analysis of the items in both measures 
suggested that there is little or no relationship 
between them. 

Further examination of validity by canonical 
correlation analysis showed that the SEAS sub- 
scales, when compared to the aptitude tests, are 
more highly associated with the career maturity 
variables of career planning and career 
exploration. Path analysis showed that the SEAS 
sub-scales have substantial, significant positive 
path coefficients with the career maturity 
variables, indicating that students who rated 
themselves high on the SEAS have higher career 
maturity in terms of career planning and career 
exploration. The aptitude tests have weak 
negative path coefficients with the same career 
maturity variables, indicating that those who 
scored high in aptitude tests have lower career 
maturity in terms of career planning and career 
exploration. Multivariate analysis of variance 
revealed that the numerical, spatial and 
mechanical sub-scales of the SEAS were 
associated with significant differences in student 
ratings across gender. Significant differences 
were also observed for the numerical, spatial 
and clerical scales of the SEAS across streams 
for the Secondary 4 sample. These results add 
credibility to the validity and usefulness of the 
SEAS in the career guidance context. 
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Ruth Y. L. Wong 

candid look at the problems that Australian 
teachers encounter in the multilingual classroom, 
and provides insights and suggestions on working 
with bilingual primary and secondary school 
students with limited English. 

It has a refreshing format: it takes the form of 
a series of letters written by teachers in a variety 
of school contexts. Each letter reflects the 
personal learning of the individual writer in 
working in a multi-ethnic environment. The 
cover page to each letter facilitates quick and 
easy reference by using three headings, eg 

From : two teachers in the New Arrivals 
Program of the Catholic Education 
Office in Melbourne 

To : a teacher requesting help in working 
with students newly-arrived from 
overseas 

About : the importance of the home language 
in school-based learning; ways of 
supporting its use and at the same 
time making links with the curriculum, 
and providing a rich multilingual 
environment for all students 

The book i s  divided into three main sections. 

The first section, Cultural variation in  the 
classroom, highlights intercultural factors in 
classroom processes. Jim Vernon, a secondary 
school teacher of Social Science and English, 
provides insights on working with Vietnamese 
students. He alerts the reader to the fact that the 
difficulties experienced by these immigrant 
students are not confined to language and culture 
alone. Other factors such as disruption in the 
education process, the psychological trauma 
experienced in the home country, and physical 
disorders, all play a part in making language 
learning that much more difficult for this group 
of students. Vernon offers practical tips on 
classroom routines to close the gap between the 
teacher and the LOTE (Language Other Than 
English) students. 

Next, Veronica Price and lrene Sheath outline 
the importance of the home language in school- 
based learning and the ways of supporting its 
use and making links with the curriculum in 
order to provide a rich multilingual environment 
for all students. Some practical suggestions 
include using peer translators, playing games 
that require minimal language, and using the 
tape recorder in a way that is not unlike what 
we in Singapore primary classrooms do here for 
a Listening Post activity. 

Di McLuckie describes a case study of one 
child's behavioural problems, his family 
relationships, and the interaction between school 
and parents. This perspective from a school 



counsellor's point of view provides revealing 
examples of the big gaps of misunderstanding 
between different cultural groups. 

The second section, Teachers working 
together, offers insights into the various ways 
that schools, curriculum coordinators and 
classroom teachers can go about making links 
with ESL (English as a Second Language) 
specialist teachers and working with them 
creatively, sensitively, and effectively. In the 
face of several problems, Rose Degenhard and 
Kathleen Ward enthuse and encourage the new 
teacher not to give up. Rosemary Matwiejczyk 
and Deborah Rees advocate teacher 
collaboration and support teaching in the 
mainstream classroom. On the other hand, both 
Elizabeth Aird and Jackie Salathe take the 
opposite stand and give reasons why they think 
withdrawal classes will benefit these students 
more. Finally, Jenny Burford offers a unit of 
work which draws on Aboriginal experience as 
a resource for all students and demonstrates an 
approach which can apply equally well to the 
experience of other cultural groups. 

In the third section on Developing inclusive 
practices, Amelia Angelakis, Jenny Coats and 
Cheryl Geoghegan stress the importance of 
taking into account views and beliefs other than 
the dominant ones, validating them, publicising 
them, and responding to the needs and 
aspirations created by them. They protest against 
discriminatory practices and call for affirmative 
action for oppressed groups in the school 
community. Dorothy Hoddinott and Audrey 
Cornish offer suggestions on how inclusivity 
can be achieved by integrating ESL into the core 

curriculum. 
This book with its simple English makes a 

handy reference for busy teachers. Those of us 
who are new to ESL issues might be initially 
bewildered by the variety of acronyms used in 
this book to refer to children who learn English 
as a second language: LBOTE (Language 
Background Other Than English); LOTE 
(Language Other Than English); NESB (Non- 
English Speaking Background). The editor has 
anticipated this problem, and has provided a 
glossary of terms for quick reference. 

Even though the book is about the 
multilingual Australian classroom, the Singapore 
teacher can relate to many of the problems. In 
our multilingual and multiracial classrooms, we 
too have children who are limited in their 
English. It is possible to adapt many of the 
suggestions offered in this book to help us to 
cater to the linguistic needs of our pupils. Some 
of these suggestions which are applicable to all 
classrooms (monolingual and/especially 
multi l ingual) would include providing 
scaffolding, marking written work selectively, 
providing experiences for talk, and invoking 
prior knowledge. We should be suitably 
encouraged that these are the very things that 
we stress in the training of our teachers for the 
primary level. 

The ultimate message of the book is that as 
language teachers, our duty is to empower our 
students - and that i s  and should be our shared 
commitment and goal, whether we teach 
language in Singapore, in Australia, or anywhere 
else. 


