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Long ago in a distant land ...   Sydney Australia, 
a warm Saturday afternoon in October 1965, two 
school friends Jon and John are sitting on the steps 

of the back veranda, soaking up the sun.  Clad only in 
their shorts, listening to jazz on the radio, with two large 
tankards of cold pilsner close by, these two 17 year olds 
are revising for next week's Leaving Certificate Mathematics 
Honours examinations (equivalent to the A-level Advanced 
Mathematics paper).  With hedonistic desires more or less 
satiated, their focus is on solving problems from the previous 
years' papers.  Minutes of paper and head scratching are 
punctuated by Eureka-like exclamations of success.  As with 
any two mates, there is implicit competition in getting the 
problem solved before the other (chess rivalry is enjoyed in 
similar vane).  But, as Jon and John had discovered years 
ago, they almost never solved a maths problem the same 
way.  The real highs of this afternoon (and many similar 
afternoons in the sun) are that mathematical insights are 
afforded by comparing their different solutions.  Not just 
solving the problem but getting 'inside' the problem was the 
reward; motivation to tackle new problems and explore more 
difficult mathematical territory was the outcome.

Back in 1965, a mathematics teacher would be pleased to 
have an (albeit small) honours class of similarly motivated 
students, but how our brains went about doing mathematics, 
and why so relatively few of our fellow students were 
as excited by mathematics as we were, are just two of 
the many great mysteries about individual differences in 
human cognition.  Nearly four decades on, research into 
brain functioning within the emergent field of cognitive 
neuroscience is beginning to illuminate these and related 
questions.

Types of mathematical thinking

As a starting point from which to consider some of that 
research, we could ask the question: Just what is entailed 
in mathematical thinking?  As mathematics teachers we 
often find ourselves asking our charges if they "get it".  Get 
the correct answer?  Well, yes, but more than that; get the 
idea of how and why the solution works.  In primary school 
arithmetic, this mostly involves decimal number sense - how 
numbers go in base 10.  Here, some children "get it" much 
easier than others (Geake, 2003).  I met William (aged 4, at 
least he was a decade ago) while observing trainee primary 
teachers on their practicum school placements in Australia.  
In a Central School (Years K to 10), I was observing a 
Kindergarten (Reception) class on digit recognition where 
the children were colouring in large copies of 1 to 9.  William 
was clearly bored.  Seating myself beside him on the floor, 
I whispered in his ear: "What's the biggest number you 
know?"  "Oh" he said, "one hundred thousand."  "Well" I 
replied (thinking that his understanding of 'biggest' might be 
'longest number name' rather than 'largest sized number'), 
"do you know a million?"  "Of course" he shot back. "OK 
then" I continued (wondering if he was just parroting some 
recent conversation with his parents) "write a million down 
on the back of your paper."  Without hesitation William wrote 
down '1,000,000'.  So we went on to talk about billions, 
trillions, zillions and so on  - that all-important lesson where 
you confirm your suspicion that powers of 10 can increase 
indefinitely.  It's just that most people aren't ready for that 
lesson until they are much older than four years.

And then having decimal number sense on board, there is 
its application to computation.  Another day, another school, 
and I was observing another trainee teacher presenting a 
lesson on factors to a composite Year 4/5 (9-10 years of 
age).  She was giving examples on the board, 30 = 5 x ?; 
28 = 4 x ? , with pupils sitting on the floor.  Jake sat at the 
back, and couldn't stop wriggling.  It struck me that Jake 
was more than 'bored out of his brain', he was bored out of 
his whole body.  The trainee teacher (probably because her 
University Supervisor was present) wrote his name on the 
bad behaviour list, and sent the class back to their seats to 
complete worksheets of similar problems.  Jake sat with the 
new girl Sally; they each completed their sheet in less than 
20 seconds, the time it took them to write down the answers, 
hers neatly, his in a mess.  I sat down with them. "How would 
you like to do something harder?"  Salvation!  "Oh, yes 
please!"  "OK then," I said, hastily improvising, "225 = 15 x 
?"  And after they had the answer we went on to do as many 
double-digit factors as I could generate in my head: 238 = 
14 x ?, 247 = 19 x ? and so on.  How did Jake and Sally's 
brains do these problems?  Clearly it was not just a matter 
of "mindlessly" employing a multiplication algorithm.  Why 
is 247 = 19 x ? possible for a few 9 year-old children, and 
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Abstract

Prodigious intellectual abilities are frequently revealed 
in mathematics, with mathematically gifted children 
demonstrating significant above-age competencies and 
insights.  These two aspects - analytic skill and creativity 
- are both demonstrated by young mathematical brains, 
as evidenced by case studies such as are briefly 
described here by way of introduction.  In the main part 
of this article I review some neuroscientific studies of 
mathematical cognition and general intelligence that 
seem relevant to understanding how mathematically 
gifted students think, and lead to some in-principle 
suggestions for curriculum.
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difficult if not impossible (without a calculator) for most?  Are 
their brains different, and if so, how, and why?

But before considering mathematical brains, we need to 
impose some structure on mathematical thinking.  Israeli 
mathematics education researchers Nava Livne and Roberta 
Milgram categorise individual differences in mathematical 
abilities into four levels: from an ordinary level of mathematical 
talent in which an extrinsically motivated student with low 
task commitment engages in unchallenging activities utilising 
popular and low quality convergent thinking, through to a 
profoundly gifted level of mathematical talent in which an 
intrinsically motivated student with high task commitment 
engages in challenging activities utilising unusual divergent 
thinking towards high quality outcomes (Livne, N., Livne, O. 
& Milgram, 1999).  Moreover, Livne and Milgram's studies 
of children's mathematical abilities show that they fall into 
two independent factors: academic and creative.  Academic 
mathematical ability is related to general intelligence, and is 
manifest in computational accuracy, symbolic manipulation, 
memory for number facts, and so on.  Creative mathematical 
ability is related to measures of creative thinking, involving 
fluidity in mathematical ideas such as finding multiple 
solutions to a problem, or engaging in real world problem 
solving.

The suggestion that mathematical thinking requires 
contributions from both academic and creative abilities 
might explain some popularised extremes in mathematical 
performance.  First there are the autobiographical reports 
of a number of great mathematicians, such as Benoit 
Mandelbrot of fractals fame, who performed relatively poorly 
at primary school arithmetic, where opportunities for creative 
input were largely absent.  In contrast, it is certainly the case 
that calculation savants (as portrayed in the film Rain Man) 
cannot do mathematics in the constructive and creative 
manner that professional mathematicians do.  It could be 
hypothesised that in some cases of mathematical genius, 
ordinary performance at primary school arithmetic, and 
even poor adult performance at adding up the shopping bill, 
might be indicative of a relatively under-developed academic 
ability, at least in the specific task of number computation, 
whereas the case of the autistic-savant who can calculate 
calendar week days, or square roots of large numbers, the 
creative side of mathematics might be impaired, along with a 
normal ability to engage in social interaction.

But this is not to say that extremes in these two aspects 
of mathematical ability are always incompatible.  Far from 
it.  There are many professional mathematicians who are 
"calculating geniuses", perhaps the best know being Richard 
Feynman, Nobel Laureate in theoretical physics (Gleick, 
1992), whose biographical accounts of how they employ 
their intellectual skills to reorganise calculation strategies 
reveal their deep numerical knowledge (Hunter, 2001).  So, 
in understanding how the brain goes about mathematical 
thinking, we might be on the lookout for evidence of separate 
sets of neural processes that roughly correspond to academic 
and creative mathematical abilities.

Neuroimaging gifted mathematical brains

Let's begin with arithmetic.  Neuroimaging research [functional 
magnetic resonance imaging (fMRI) - see Footnote] by 
Belgium neuroscientist Stanislaw Dehaene has shown that 
doing simple arithmetic such as repeated subtraction requires 
the synchronised contributions of about eight separate parts 
(functional modules) of the brain (Dehaene, 1997).  These 
include the left and right visual cortices (at the rear) for 

identifying written digits, left and right parietal cortices (top 
rear side) for understanding the quantities represented, 
left temporal cortex (above the left ear) for verbalising the 
problem, and left and right frontal areas (behind the forehead) 
for deciding what strategies to employ in solving the problem, 
and planning and monitoring the solution processes.  In other 
words, there is no specific brain area or module for doing 
arithmetic.  Rather, arithmetical brain functioning seems to 
rely on the co-operation of discrete modules located in many 
different parts of the brain across both hemispheres.

Of these various brain areas, two have been the focus of 
neuroscientific studies into the highest levels of mathematical 
thinking: the right parietal area, and the frontal cortices.  For 
many years, the University of Iowa has held a summer school 
for young mathematically gifted adolescents.  These 13 year-
olds who are just beginning their secondary education score 
as highly as college students (average age 20 years) who 
are majoring in mathematics on the Scholastic Aptitude Test 
- Math (SAT-M): members of both groups scoring 1100 or 
more out of 1400.  A neuroimaging study [Positron Emission 
Tomography (PET) - see Footnote] study of both groups of 
students, together with some age-matched 13 year-olds with 
normal mathematical abilities, found that while solving SAT-
M problems, the PET profiles of the brain activations of the 
mathematically gifted 13-year olds were significantly different 
from their age-matched peers, but very similar to the 20-
year-old math-major college students, despite their marked 
differences in age and experience (Haier & Benbow, 1995).

Differences in brain activation were also found within the 
mathematically talented group when comparing the PET 
scans of boys with girls.  Consequently, the researchers 
speculated that mathematically gifted boys have a different 
way of thinking mathematically from others.  The notion of 
sex differences in mathematics ability, while controversial in 
some circles, might be expected given the different hormonal 
make-up of adolescent boys and girls.  In particular, it 
now seems that differential prenatal testosterone exposure 
might influence underlying brain organisation, specifically 
by enhancing the development of the non-dominant (usually 
the right) cerebral hemisphere while concomitantly slowing 
the maturation of the dominant (usually the left) cerebral 
hemisphere.  Because males and females differ in testosterone 
levels, it could follow that male and female brains differ 
in terms of a predisposed affinity for mathematics.  Such 
speculation stems from the idea that it is the right cerebral 
hemisphere that plays a major role in mediating successful 
high-level mathematics performance, possibly by supporting 
the creative dimension outlined above.

Further neuroimaging studies [electroencephalography 
(EEG/ERP) - see Footnote] at Iowa led by neuropsychologist 
Michael O'Boyle with similar groups of subjects found 
supporting evidence for the PET study (Alexander, O'Boyle 
& Benbow, 1996).  Mathematically gifted adolescents do 
not differ from the 20 year-olds in terms of overall brain 
activation, but have superior levels of brain activation in 
their right parietal area, as well as the frontal lobes when 
compared with age-matched, average ability peers.  In 
sum, the Iowa studies seem to indicate that mathematically 
precocious individuals rely more on their right hemisphere 
for basic information processing, and that the frontal lobes 
play a prominent role in mediating their high levels of 
mathematical ability.

Following on from this research, O'Boyle, then at the 
University of Melbourne, used fMRI to study the brain 
functioning of mathematically able boys performing number 
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sentence completion and spatial rotation tasks, i.e., imagining 
how a group of blocks might appear once they've been 
turned around (O'Boyle et al, 2005).  This is the sort of 
thinking involved in doing 3-dimensional geometry, whereas 
number sentence completion involves pre-algebraic thinking.  
Consistently with the previous imaging studies, O'Boyle's 
team found that the right parietal and frontal areas of the 
brain (among other areas) are involved in both pre-algebraic 
and geometrical thinking of able young mathematicians.

Neuroimaging gifted thinking

In sum, there is not one but several brain areas involved 
in mathematical thinking.  But, perhaps more interestingly, 
these several areas seem to support thinking involved in 
several different kinds of mathematics.  This interpretation 
is supported by the results of neuroimaging studies (PET 
and fMRI) led by John Duncan at Cambridge University 
which have shown that the same frontal areas on both 
sides of the brain are involved in a great range of general 
high intelligence tasks, including reasoning, memorisation, 
and linguistic expression (Duncan & Owen, 2001).  Duncan 
(2001) accounts for the multi-functioning of frontal brain 
areas with an adaptive model of neuronal coding.  Neurons 
in these areas of the frontal cortices are able to adapt 
their information processing to the demands of the task at 
hand, be it recreation of data from long-term memory, or 
logical inference, or information categorisation, or monitoring 
progress of the current task, and so on.  Certainly this 
model can explain the importance of frontal functioning in 
creative mathematical thinking: here is a region which can 
compare and contrast putative ideas to generate candidate 
solutions to the mathematical problem at hand.  Or, since 
these processes are largely unconscious, produce candidate 
solutions after a good night's sleep.

These neuroimaging data are also consistent with earlier 
cognitive psychological studies of individual differences 
in mathematical information processing of school age 
children in Canada and Australia.  Teams of researchers 
in these countries, using psychometric instruments to 
operationalise the information processing model of the 
Russian neuropsychologist Alexander Luria, found that 
measures of simultaneous synthesis (an index of right 
parietal associative functioning) explain up to 80% of the 
variance in school mathematical performance across the 
full ability range, whereas demonstrably talented children 
in mathematics (and in music) exhibit significantly superior 
measures on executive synthesis, an index of frontal lobe 
functioning (Geake & O'Boyle, 2000).

Interestingly, anatomical studies by Sandra Witelson at 
McMaster University on the brain of Albert Einstein found that 
regions of his right parietal area were so dense with neurons 
that one of the major sulci (cortical indentations) was actually 
filled in (Motluk, 2000).  Of course this is not necessarily 
evidence for causation, but intriguingly, autopsies performed 
in Russia on the brains of gifted people have found that the 
same frontal areas of the brain reported in the mathematical 
abilities and general intelligence neuroimaging studies cited 
above, have up to double the density of brain cells compared 
with normal brains (Orzhekhovskaia, 1996).

It seems, then, that some children, through no fault of their 
own, have stronger brain areas that happen to be good 
for mathematics, presumably because of their particular 
genetic variants (alleles).  That said, it is important to 
bear in mind that strictly speaking there are no genes for 
behaviour, or thinking, or mathematics; just genes for the 

expression of biochemicals, including, sometimes, other 
genes (Plomin, 1994).  But it seems that these floods of 
biochemicals influence our brain functioning to be more or 
less predisposed to take advantage of what our environment 
offers in the way of learning experiences, including learning 
to think mathematically.

Such findings beg the question of the human genome 
project: Are there genetic markers for mathematical abilities?  
Robert Plomin at the London Institute of Psychiatry has 
begun the quest with his Quantitative Trait Loci analyses - 
correlations between known gene locations and behavioural 
characteristics (Plomin, 1994).  Of particular interest, an 
early result was that general cognitive ability (g = shared 
variance among all cognitive tasks) correlates very highly 
with a gene for insulin growth factor on chromosome 6 - a 
mysterious result until the discovery of an insulin receptor on 
the hippocampus, one of the brain modules that mediates 
a variety of memory functions.  Interestingly, whereas there 
was a higher QTL correlation for higher measures of g, the 
QTL correlation was lower for specific cognitive abilities 
including mathematics.  Whereas more recent replication 
and follow-up studies have questioned this particular QTL 
correlation, others have been proposed which could offer 
similar kinds of partially causative accounts (Chorney et al, 
1998).

These interpretations, in turn, beg questions of cognitive 
development of mathematical thinking.  Brian Butterworth 
at University College London argues that, although there is 
compelling evidence from baby fixation studies that we are 
born with certain mathematical abilities, viz., to recognise 
the cardinality of small groups (1 to 4 or 5 of objects), adult 
mathematical abilities are the product of application and time 
on task (Butterworth, 1999).  Certainly for many prodigious 
human calculators, this is true, but it is not so clear that 
practice alone can account for all of the creative insights of 
leading mathematicians through the ages.

Perhaps the most compelling interpretation of Plomin's work, 
then, is that the development of mathematical talent requires 
targeted educational intervention, even for, or, as we would 
argue, especially for those with a mathematically disposed 
brain.  Bearing in mind the geneticists' and neuroscientists' 
conceptualisation of intelligence as a predisposition to learn, 
teachers often find the gifted child a nuisance by virtue of 
their unending stream of difficult questions.  Rather than, 
in an act of desperation, shunting such students off to the 
library for individual study, or to surf the Internet rather 
than participating in class, perhaps teachers might direct 
attention to NRICH (http://nrich.maths.org/), the University 
of Cambridge's online mathematics web resource for 
young mathematical brains, developed within the Millenium 
Mathematics Project (Beardon, Jared & Way, 1999).  As an 
exemplar of best-practice in mathematical pedagogy, NRICH 
offers problems at all levels of challenge and celebrates 
multiple strategies for their solution, rather like my mate Jon 
and I all those years ago.

Neuroimaging of creative thinking involved in 
mathematics

That mathematical problems can have multiple solutions 
is in itself quite wondrous, and suggests that there are 
deep conceptual connections between different branches 
of mathematics.  I can still recall my epiphany as a young 
adolescent reading that marvellous book Mathematics and 
the Imagination (Kasner & Newman, 1940),  and first 
encountering Euler's substitution in De Moivre's theorem 



to realise ei? + 1 = 0.  The apparent convergence of 
imaginary, transcendental, irrational, counting numbers and 
zero into a simple relation is strongly suggestive of a deep 
underlying connection, if not between different branches of 
mathematics, then at least between different schemes of 
functional analysis.

Moreover, Andrew Wiles's proof of Fermat's 'Last Theorem' 
involved establishing inter alia that elliptical equations were 
modular, thus connecting two hitherto separate areas of 
number theory (Singh, 1997).  The lesson from Wiles's 
work is that progress in one area of mathematics might 
be achieved through analogy with another.  For example, 
solving the evolution of a time series is often tackled via the 
geometry of its associated phase space.  This suggestion that 
creative analogising is critical for mathematical thinking has 
a basis in brain functioning.  Without invoking the Platonic 
debate over the ontological independence of mathematical 
entities, it might be conjectured that, to the extent to which 
mathematics is a human construct, perhaps the source of 
this deep underlying interconnectedness between areas of 
mathematics is the common brain functioning which supports 
mathematical abilities across these various areas.  Here 
we are talking about the frontal cortices and their capacity 
to support creative thinking in general.  This is in contrast 
to the functions of the temporal cortices in which separate 
areas have been shown to be involved with the different 
arithmetical operations of addition, multiplication, and so on 
(Butterworth, 1999).

In particular, there is evidence that the frontal cortices 
support analogical and related types of reasoning.  For 
example, in a recent PET study, researchers at the American 
National Institute for Health found that analogical mapping 
was mediated by the left prefrontal and inferior (lower) 
cortices (Wharton et al, 2000).  The results suggest that 
these frontal areas control the creation and mapping of both 
semantic and visuospatial relational representations, thus 
providing the structural consistency (correspondence) and 
isomorphism (uniqueness) required for successful analogical 
reasoning.  Other neuroscientists in California using fMRI to 
study complex reasoning report distinct frontal activations 
for integrating complex relations which were different from 
activations in cortical areas involved in general task difficulty 
and working memory (Kroger et al, 2002).  Similarly, an fMRI 
team at Stanford University investigating neural correlates of 
geometric analogy tasks found major right frontal activations 
associated with figural reasoning, and the same areas 
plus the left inferior and middle frontal gyri associated 
with analytic reasoning (Prabhakaran et al, 1997).  It was 
conjectured that distinct prefrontal areas are involved in 
goal management or representing intermediate solutions 
with fluid reasoning, in conjunction with other frontal areas 
associated with rehearsing and storing information, as well 
as areas associated with executive or self-initiated control 
of working memory systems.  In explaining how frontal 
areas might process novel information to solve higher-
level problems, it was suggested that complex reasoning 
selectively recruits prefrontal cortex, with areas on the left 
engaged in the manipulation and abstraction of self-generated 
information, while areas on the right evaluate the self-
generated information so produced.  These processes are 
the foundation of meta-cognition, a highly-valued educational 
strategy, and one that is invaluable for monitoring one's 
efforts in solving mathematical problems.

More recently, a group in Germany used fMRI to investigate 
the role of spatial imagery in deductive reasoning (Knauff 

et al, 2002).  These researchers concluded that when 
reasoning, humans envisage and inspect spatially organised 
mental models to solve deductive inference problems through 
a parietal-frontal network, in which a part of the frontal cortex 
mediates task attention, possibly by inhibiting irrelevant 
information.  Such an interpretation is consistent with the 
results of a study into children's mathematical abilities in 
which low abilities were attributed to poor working memory 
affecting relevant goal setting and task switching, and lack 
of inhibition of irrelevant information Bull & Scerif, 2001).  
Furthermore, neuroscientists in Canada found that relational 
reasoning tasks, both concrete and abstract, activated 
bilateral parietal-frontal networks (Goel et al, 1997).  They 
report that their subjects "bypassed the linguistic system" 
and used Venn diagrams and spatial mental models to 
gain in-sight through "seeing the problem".  And as a last 
example, fMRI researchers at the Institute of Neurology, 
London, in a study of rule learning, concluded that the fronto-
polar cortex mediates implicit rule learning within generic 
reasoning and problem solving tasks (Goel et al, 2001), i.e., 
tasks characteristic of mathematical thinking.

In sum, the results of all of these studies converge on the 
suggestion that mathematical thinking, especially of the 
creative type, is reliant on a network involving the parietal 
and frontal areas of the brain.  This network is distinct from 
another involving the temporal and frontal areas which 
seems to support arithmetical computation, the main aspect 
of academic or school mathematics.

As an educator wanting to promote creative intelligence 
through education, I became interested in trying to understand 
how our brains can come up with new ideas, find creative 
solutions to difficult problems, compose new works of 
art, and make humorous and insightful commentaries on 
current events.  The challenge for proposing education-
driven experiments in neuroscience is that science requires 
exactitude or convergence, whereas in education, we usually 
want to encourage openness or divergence.  It occurred to 
me that computer scientists working on artificial intelligence, 
trying to make robots which behave like people, have a 
similar problem, albeit in reverse.  Or as Artificial Intelligence 
researcher Melainie Mitchell puts it: "The human analogy-
making capacity is far more than a mere tool used in the 
context of problem-solving, or a servant to a "reasoning 
engine".  It is a central mechanism of cognition; it pervades 
thought at all levels, both conscious and unconscious, and 
cannot be turned on and off at will" (Mitchell, 1993).  As a 
basis to cognition, analogising underpins creative thinking 
because "the possibility of novel variations of the underlying 
analogical theme keeps the potential for creativity alive" 
(Holyoak & Thagard, 1995).

So, adapting some of Melainie Mitchell's AI work, subjects 
in my fMRI experiments are asked to make 'best' analogous 
completions to fluid analogies (Geake & Hansen, 2005).  
What was novel here is that there was no "right" answer, 
but some answers were better than others.  Significant 
activations were found in the left superior frontal gyri, that 
is, on protuberances on the left side of the front part of 
the brain.  Pervious researchers have found that this area 
on the left has specific responsibility for the processing of 
inductive reasoning.  We found the degree of activation in 
this area while making fluid analogies was directly related 
to subjects' IQ as measured by a test of irregular word 
familiarity.  That is, brain-level measures of fluid intelligence 
were proportional to psychometric measures of crystallised 
intelligence.  Putting these findings together, we concluded 

Gifted and Talented, Volume 10 Number 1, June 2006

5



that, from the brain's perspective, being creatively intelligent 
involves fluid re-organisation of novel information in order 
to relate it to previous experience.  In other words, creative 
intelligence involves organising to make analogies.  From an 
educational perspective, these results support a curriculum 
which exploits in-depth knowledge to construct analogical 
and metaphoric interconnectedness or integration between 
the various subject areas.

Concluding remarks

We are still in the early days of applying research findings 
from brain science to education.  Nevertheless, the evidence 
to date seems to support many good educational practices.  
These include emphasising depth over breadth through 
a contextualised spiral curriculum which encourages the 
strengthening of inter-module connections in the brain, and 
acknowledging individual differences in brain development 

through stage/ability-appropriate learning experiences and 
class groupings.  Importantly, success or failure at school 
learning will produce emotional associations in the brain 
which will affect future attitudes to education.  Ideally, a 
student's school experience should be associated with 
the positive emotions that come from meeting intellectual 
challenges with success.  This is all the more so for gifted 
students who so easily can be turned off by boredom.  
Assisting and encouraging gifted students to make creative 
analogies wherever possible in their schoolwork may be a 
way of supporting them to positively embrace an integrative 
and exploratory curriculum, through enhancing the 
connectiveness in their brains.  And what better curriculum 
area is there to do this than mathematics?
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Footnote

Functional magnetic resonance imaging (fMRI) uses the 
interactions of pulsed magnetic fields (at radio frequency) 
within a very strong superconducting magnetic field to image 
blood oxygen levels (BOLD) in active areas of the brain.  In 
active brain regions the capillaries dilate to provide more 
oxygenated blood, and thus lower the concentration of 
deoxygentated blood.  The latter being weakly paramagnetic, 
distort the MR signal.  The BOLD response measures 
stimulus-induced reductions in signal distortion.  Because 
this method of neuroimaging has no known deleterious 
effects, it can be employed for repeated measure designs, 
and random presentation of contrasting stimuli over long time 
periods.  The only drawback is that the subject experience 
can be somewhat uncomfortable, with loud noises and 
potential claustrophobia.

Positron Emission Tomography (PET) images metabolism 
in active areas of the brain using emissions of a radioactive 
tracer injected into the blood.  The radioactive tracer is 
usually an unstable isotope of oxygen within molecules 
of glucose.  Metabolism in response to stimuli increases 
the rate of radioactive decay of positrons, which interact 
with nearby electrons to produce gamma radiation which 
is detected by a radiation counter surrounding the brain.  
Because the half-life of the radiation is short, for safety 
reasons, the presentation of experimental stimuli is restricted 
to block design over a shorter time period than with fMRI.  
Repeated subject designs are not conducted, again for 
safety reasons.

Electroencephalography (EEG) involves recording the 
brains electrical signals (popularly known as brainwaves) 
at different frequencies with electrodes placed on the scalp.  
This process is completely non-invasive, so can be used 
with children, even infants, by reducing the size of the 
skullcaps which contain the electrodes.  Where there is an 
experimental stimulus, the consequent or evoked responses 
are the signals or electrical potentials (ERP) of interest.

Thus there are important limits to any neuroimaging 
method.  The most salient are the validity of the various 
surrogate variables for measuring neural activity - local 
brain metabolism, non-local brain electrical emissions, etc.  
In fMRI or PET, it could be that suppression of metabolism 
in some places is important, but this might not be seen.  In 
EEG, emissions from many different places in the brain 
can be detected by one electrode, making the source of 
the signals difficult to determine.  Other limits include: the 
statistical nature of activation data, where lower levels of 
activity (which again might be important) are excluded; 
constraints on the type and extent of tasks that subjects 
can undertake while being imaged; subject selection (most 
neuroimaging subjects are screened to be right-handed so 
that individual data can be combined); and, the subjective 
experience of being imaged.

A summary of neuroimaging research into gifted brain 
function appeared as an Abstract in a recent issue of Gifted 
& Talented (Geake, 2005).
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Introduction

Every normally developing child is a linguist.  How 
that is expressed is different for every human being. 
Language becomes integral to the person and every 

further language a person learns not only increases brain 
connections but provides an expanded view of what it is 
to be human. Karmiloff-Smith (1999) stated that "what is 
special about humans is the fact that they spontaneously go 
beyond successful behavior" (p. 30).  This activity includes 
the acquisition of language, success breeding success first in 
the mother tongue and then with any further languages which 
the person learns. 

This article focuses on the learning of a basic language 
skill which involves dealing with the written representation 
of the language, that is, reading. The written marks on a 
surface represent the sounds of the language. The marks 
are arranged systematically in the grapheme-phoneme 
correspondence or GPC system of the language. Some 
languages such as Italian have a grapheme-to-phoneme 
system which is regular, also called 'transparent'. English 
has a fairly opaque GPC system. French, the language most 
often taught to school learners in the UK, is more opaque 
than Italian but much more transparent than English. The 
French GPC system can be taught explicitly as indeed it 
is to hundreds of thousands French children every year 
as they learn to read in their native language. In England, 
however, over the last quarter century under the National 
Curriculum (NC) for Modern Foreign Languages, learners 
of French have been expected to "pick up" the GPC without 
having been taught it explicitly. Although the NC for Modern 
Foreign Languages, with all its versions and guidance such 
as programmes of study and frameworks, makes some 
reference to being able to "read aloud", or decode from print 
to sound, the textbooks and the teaching that have evolved 
from the NC have given learners no coherent, complete GPC 
system for French. This renders all, even gifted and talented 
students, virtually reading impaired in the language.

Grapheme-phoneme correspondence systems

The GPC system of a language is a skill-based set of 
knowledge which may or may not be taught explicitly when 
the child is learning to read. Learning a skill, as described 
by Anderson (1983), involves first focusing on components 
of the skill and then compiling the components to achieve 
automatic, rapid activity. Thus a normally developing child 
can be taught the system for decoding, or sounding out, 
single letters or strings of letters to arrive at words. At 
the same time the child will build up a reservoir of sight 
vocabulary - words and phrases whose meaning is accessed 
immediately and automatically upon being seen, seemingly 
by-passing the decoding of print to sounds. The role of the 
sounds of the language does not disappear, however. Models 
of working (or short-term) memory during a normal reading 
event include the "phonological loop" which processes the 
sounds of the words in a sentence. The sounds help hold 
meaning in memory while the reader progresses through a 
sentence or paragraph. This enables a constant checking for 
coherence in meaning (Baddeley 1986, Miyake and Shah 
1999). Decoding to sound is used, therefore, not only to 
access the meaning of a word, but also to hold meaning in 
working memory.

Knowledge of the GPC system is an underlying, basic set 
of knowledge for dealing with the written word. Without this 
knowledge young secondary learners of French who had 
had plenty of practice listening and speaking words in class 
time described seeing French words for the first time in the 
following ways (Erler 2002):

'It doesn't sound like it's written.'
'The letters are all muddled.'
'When they're on the board, they look like a different word 
that what you've been repeating.'
'It's scrambled.'

These descriptions closely resemble descriptions of 
phonological dyslexia, where the reader is unable to read 
words aloud correctly, suggesting a grapheme to phoneme 
conversion impairment (Ellis 1984, Funnell, ed. 2000, 
Fawcett, ed. 2001). The students quoted above had not 
had the GPC taught explicitly to them by their teachers but 
they needed such a system in order to deal competently 
with the written language. They were behaving as if they 
were learning impaired or dyslexic (Erler 2004) but they 
were in fact a randomly selected volunteer group of 24 Year 
7's from a cohort of 360 in two comprehensive schools. 
Their achievement in French spanned the range of results, 
including the very highest achievers in their school.  

In a separate study in 2002, 166 students in six classes in 
six different schools were tested on phonological decoding 
ability in French in Year 7 and again in Year 8 using a pen-

Getting started on the successful 
acquisition of a foreign language
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Summary

Evidence is presented in this article which has come 
from empirical research with Year 7 and 8 students of 
French as a foreign language, that is, 11 and 12-year 
olds in English secondary schools. The data show 
that all students, even the highest achievers, struggle 
at the basic word level of decoding from the spelling 
to the sounds of French. This phenomenon is likened 
to the reading impairment of dyslexia, which must be 
frustrating for potential linguists and which indicates 
that without explicit teaching they have not acquired 
a developed, working system for sounding out French 
words.
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and-paper challenge to identify rhymes in written French. 
Only four of the eight highest achieving students (based on 
CAT scores above 120)1  across all the schools managed 
one or two marks higher than the average result for the whole 
cohort in Year 7. The other four students had lower than the 
average scores. In Year 8 only three of the same eight 
students managed better than average marks in the same 
test. These pupils were not "picking up" the GPC system 
on their own, that is, absorbing it from the input during the 
foreign language lessons and homework. After two years of 
learning French they still only managed around the 50% level 
when asked to identify rhymes in written French words. 

Dealing with GPC problems

The above results point to an unhappy picture of many 
early learners struggling with a very basic aspect of foreign 
language learning. They do not have a French GPC 
system which they can use easily and effectively and are 
bound to feel handicapped at this very basic level. Some 
may manage to ignore the problem or to overcome it after 
years of learning, but many fall by the wayside, unwilling 
to proceed with a language which undermines their sense 
of competence and which they cannot master easily and 
quickly, which especially a gifted adolescent would expect 
to be able to do.

As a consequence of this lack of GPC knowledge Year 7's 
said about reading in French:

 'I can't say the words.'
'[When I read French] there's a kind of thing that's going 
on in my head trying to pronounce it, but when you hear 
it, it doesn't sound like anything that you're hearing [from 
the teacher].' 
'I say the words in my head but it's an English 
pronunciation.'

What the Year 7's were saying was that they found letter 
strings in French not do-able in terms of decoding to correct 
French sounds. This is an impairment of phonological 
assembly at the sub-lexical, or pre-word, stage leading to 
an inability to construct a correct pronunciation at the word 
level, and thus be able to access meaning. The learners 
recounted how they could 'hear' words is their head when 
reading in French but clearly confusion and difficulties could 
arise between what the learner managed to decode from 
print to sound and what he or she had been learning in and 
remembered from oral-based lessons in the classroom. The 
highest achieving student in one of the two schools revealed 
how her brain dealt with this process. She gained the highest 
marks in French as well as in other subjects amongst the 
whole Year 7 cohort and was a skilled musician, considered 
by her teachers to be the most talented person in her year 
group. This student was interested in making sense of 
written French and she was fully aware of the role of aural 
memory when she was dealing with print. She described her 
cognitive processing of written French as follows:

'When you're doing silent reading [in French], you read 
it and you can hear the words in your head, but you're 
not saying them. If the teacher sometimes says that 
word and some other time you [see] the word and don't 
know what it means, if you try and pronounce it in French 
and if it sounds like what the teacher says, you might 
recognise it.'

When she had difficulties trying to pronounce the French, 

she said: 

'Most of the words look a lot like English words, so I'd just 
pronounce them like English words, just to help me [to 
comprehend].' (Erler 2002)

Clearly she was interested in making sense of printed 
French; however, she did not have an entirely useable GPC 
system for French in order to decode all the words and 
phrases. To help herself arrive at meaning she used the 
system which she knew: English. The comments above by 
the other students range from having simply given up on 
comprehension to struggling to match defective decoding 
with aural memory. The girl who was trying but could not 
arrive at a pronunciation like her teacher's finally dropped 
French in favour of Spanish, a more transparent language.

French remains, however, the principal foreign language 
taught our children, and it remains a difficult problem at the 
GPC level. Learners at all stages of acquiring French are 
unable to read aloud correctly, even words with which they 
have had contact since their first year, for instance Year 11's 
pronouncing "qui" [who] as "kwee" and decoding "je regarde" 
[I watch, I'm watching] as "jay regarday". Nott (1994) made 
a list of sounds which he heard undergraduate students 
of French mispronouncing, including "je regarde" as "jay 
regarday". It was found that at university level, students who 
had worked for years at secondary school to achieve a good 
level of French but who still had difficulties with pronunciation 
were more likely to drop out of their degree course. Nott 
suggested that much earlier training was needed for learners 
of French in pronunciation based on the printed language. 

Macaro (forthcoming) discovered some insights into the 
decoding problem through think-aloud interviews with Year 
7 students. He found that a high-achieving boy was sub-
vocalising in his head "jay regarday" as he copied down "je 
regarde" in French. The reason for this, the boy explained, 
was so that he could remember that there was an "e" at 
the end of each word. He was using analytical language 
ability and autonomous support strategies to learn French 
spelling by creating aural memory associations for himself. 
He was, however, headed for an unpleasant experience with 
French when he would be introduced a few months later 
to the past tense "j'ai regardé" pronounced as he had sub-
vocalised the present tense form. It could well be annoying, 
if not frustrating for this clever learner to have to rearrange 
or re-construct his memory associations, which were not 
established with correct GPC knowledge, in order to assure 
correct knowledge and successful usage as he progressed.

Affective issues

One might argue that a "gifted" learner could discover and 
consolidate the French GPC system for themselves, and this 
may be the case for a very few learners. We do not know 
how many potentially successful students of French become 
discouraged and dissatisfied with learning the language 
when constantly faced with words they cannot decode 
and pronounce correctly. Survey results of the 8 highest 
performing students mentioned above in the 2002 study 
showed that on a Likert scale of 1 - 5 with 1 representing "very 
unhappy" and 5 "very happy" their mean affective responses 
in March of Year 7 were: 2.00 for reading in French, 2.00 
for speaking French, 1.87 for writing French and 1.88 for 
spelling French. In other words their mean responses varied 
between being "very unhappy" and "slightly unhappy" for 
these three skills for which knowledge of the GPC system of 



10

Gifted and Talented, Volume 10 Number 1, June 2006

French is integral. These results from the highest academic 
achievers were below the mean results for the whole cohort 
of 166. This is a cause for concern. 

Continuing with French

Research in the UK has shown that there is a decrease in 
students' motivation to learn a foreign language (usually 
French) after Year 7 (Nuffield 2002, Williams, Burden, 
Lanvers 2002). Older secondary students have expressed 
feelings of lack of ability, self-esteem and confidence with 
their modern foreign language learning (Brown & Fletcher 
2002, McPake, Johnstone, Low & Lyall 1999). From her 
research with Years 7 and 10 Davies (2004) expressed the 
opinion that learners may "never get started on learning 
French". While these researchers have not expressly studied 
failure at the most basic level of language acquisition, 
namely GPC system knowledge, it seems likely that this 
failure, apparent in phonological tests conducted by Erler 
(2002, 2004) and described by learners, could lie at the heart 
of the problem.

Learning a foreign language is available to all, but is best 
acquired by students who organise their thinking, learning 
and output into readily available systems and associations 
beginning with an informed basis to their learning of French. 
Data have shown that even the best early learners do not 
arrive at a self-taught system for French GPC. To deprive 
them of an explicit programme for learning this most basic of 
systems is a serious disservice to their developing experience 
with the language. An enrichment course which presents the 
spelling-to-sound systems of French needs to be part of their 
normal exposure to French from the beginning allowing them 
to become successful linguists, able to deal fluently with the 
language and to widen their cognitive and personal horizons 
in untold measure.
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Abstract: 

This paper looks at a case study school (Year 1 -13) where 
teachers' attitudes to gifted education were surveyed using 
Gagne and Nadeau's "Opinions about the Gifted and 
their Education" questionnaire (1991). The survey results 
showed teachers had a generally positive view towards the 
needs of the gifted with one clear exception; acceleration. 
Acceleration of gifted students to be with their intellectual 
peers rather than age peers is a controversial area of gifted 
education. The findings raise an interesting paradox around 
teacher attitudes to acceleration which is explored later in 
the paper. Further research to uncover the reasons behind 
attitudes to acceleration is undertaken and explained in 
the context of the case study.  . Based on the analysis of 
responses, suggestions are made for policy and practice 
at the school to develop a more positive teacher view of 
acceleration. Research-based suggestions for  achieving 
a whole school approach to acceleration are made and 
methods of programme evaluation are outlined. 

Context

The school where this research is conducted has been 
given the pseudonym of Pacific High School in order 
to protect the anonymity of the teachers and students 

involved. This school is an independent girls' school with 
a roll of approximately 1500 students. The school is in an 
urban area in New Zealand. Students start the school aged 
five in Year 1 and usually leave at age 18 at the end of Year 
13. The teaching staff numbers over one hundred and ten. 

Gifted education has gained significant exposure in recent 
years in New Zealand. The Ministry of Education introduced 
the mandatory requirement for all state schools to identify 
and provide for gifted students from January 2005. Although 
Pacific High does not have to comply, it has chosen to do so 
voluntarily.

Literature Review 

Research into factors that explain differential attitudes 
towards the gifted and their education has produced varying 
explanations. Jean Begin and Francoys Gagne (1994) argue 
the lack of clear understandings is due to methodological 
inconsistencies. They claim it has been difficult to compare 

research findings thus preventing the identification of variables 
and trends. Taking samples of teachers and parents, Begin 
and Gagne collected attitudinal data and responses to socio-
demographic questions. Having separated variables they 
established that there are two significant explanatory factors 
in shaping attitudes towards the gifted.  Socio-economic 
status and contact with the giftedness explain 12% and 10% 
respectively of difference in attitude. 

Gross (1999) discusses the wider societal explanations 
for attitudes towards the gifted. She contrasts the lack of 
parity in attitudes towards those gifted in sporting or athletic 
domains and those gifted academically. The reasons she 
gives for this are threefold. Firstly, she explores the dislike in 
Australia and New Zealand of those whose intellect stands 
out above the rest . Gross cites the traditionally egalitarian 
nature of Australian society as the cause for the concern over 
elitism in education. Little has changed in recent years to 
support moves to provide for gifted students. Instead greater 
emphasis is placed upon social integration and conformity 
than on meeting the needs of the academically gifted. This, 
she argues, is what leads to the idiosyncratic 'Tall Poppy 
Syndrome' in Australia; the cutting down of those whose 
intellect grows further than average. Gross is not alone in 
arguing that Australian culture cuts down its Tall Poppies. 
Feathers (1992) found that although the Tall Poppies of 
sport and entertainment were held in high esteem, other 
high achievers were likely to be cut down for their success. 
He argues that the Australian education system is partly at 
fault as it "plays down the differences between children. It 
neglects high achievers". (1992:58)

The second concern Gross explores is the confusion in 
education between striving for excellence and striving for 
equality. The drive for equality of opportunity has led to the 
interpretation that everyone is the same and therefore should 
receive the same education. This philosophy has led to a 'one 
size fits all' approach in educational provision which leaves 
the gifted bored and frustrated and the nation losing out 
on developing some of its' best talents. This egalitarianism 
has attempted to reinforce the average and hold back the 
exceptional. Gross states that "Equal opportunities requires 
that all students regardless of their level of ability, should be 
encouraged and facilitated to develop their potential to the 
fullest" (1999:94). This alternative interpretation encourages 
educationalists to see students as individuals with their 
own specific learning needs. With such a scenario, the 
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gifted would be identified and receive a suitably challenging 
education. New Zealand and Australia are not the only 
nations to experience this phenomenon. Fielder, Lange and 
Winebrenner's research (1993) in the United States relates 
similar findings. They claim that efforts to develop inclusive 
education where students of all abilities are educated 
together have led to the deliberate demise of gifted provision. 
They go so far as to ask if inclusive education has led to 
schools "giving tacit approval to create underachievement in 
one ability group so that the needs of other groups can be 
served?" (1993:24).

The third point Gross raises is the confusion over the 
term 'gifted' and the term 'strengths'. Many educationalists, 
Gross argues, are keen to see strengths in their students, 
(undeniably a positive attribute amongst teachers). The 
problem arises though when teachers think that every 
student's strength elevates them to the level of giftedness. 
This assumption is folly as being good at a particular activity 
or skill area does not necessarily qualify one as gifted. Their 
strength may only bring them to average levels in comparison 
with the wider student population. Gross argues this situation 
can be clarified with the adoption of Gagne's "Differentiated 
Model of Giftedness and Talent" (1995). This model places 
giftedness as an innate quality that is developed and 
displayed as talented behaviour. Gagne's model of giftedness 
is defined by potential rather than performance and therefore 
appreciates giftedness can go undetected, undeveloped and 
at times held back by factors such as emotional distress 
and socio-economic disadvantage. Using Gagne's model, 
educationalists can see that students must have a gift prior to 
displaying talented behaviours. This allows the differentiation 
between a relative strength and giftedness. 

Interestingly Gross highlights two issues which are currently 
under discussion in New Zealand. The 1985 Australian 
Senate Committee investigating the provision of gifted 
education identified two concerns. Firstly, the lack of initial 
teacher training in gifted education and secondly, the lack 
of Australian research into gifted education. Both of these 
have been raised as concerns in New Zealand in recent 
years. Teacher training does not contain a compulsory 
element on gifted education although this may change. 
Ministry of Education funded research:  "The Extent, Nature 
and Effectiveness of Planned Approaches in New Zealand 
Schools for Providing for Gifted and Talented Students" Riley 
et al (2004) echoes the concerns of the Australian Senate 
Committee of twenty years ago when it states: 

"There is a paucity of reported national or international 
research which evaluates the effectiveness of provisions  
for gifted and talented students in relation to social, 
cultural, emotional, creative, and intellectual outcomes. 
Although there is recent growth in New Zealand's literature 
and research base in gifted and talented  education, its 
dissemination and availability to practitioners is limited" 
(2004:6).

There is clearly a need to develop the research base within 
New Zealand to inform and shape future practice.

Fielder, Lange and Winebrenner (1993) cite five other 
commonly held myths that shape teachers' attitudes to the 
gifted and their education. The myths they identify include 
teachers seeing tracking and ability setting as the same 
thing, the belief that ability grouping is elitist, the belief that 
ability grouping inevitably discriminates against minority 
groups, the belief that gifted students will be a success 

without any particular focus on them, cooperative learning is 
valuable and would be undermined by ability grouping and 
finally that the gifted provide positive role models for other 
students.

Rogers (2001) also outlines generalized teacher attitudes 
towards the gifted which surface from her research. Whilst 
corroborating Fielder, Lange and Winebrenners' notion that 
teachers see gifted education as elitist and teachers see 
that the gifted as positive role models, she explores other 
teacher-held attitudes. She describes nine attitudes held by 
educationalists about the gifted. These include the notion that 
ability grouping is not a real world experience and therefore 
poor preparation for adult life. She also identifies the view 
that able students get the most able teachers, therefore 
disadvantaging the least able and the concern that ability 
grouping is too rigid and fixed over time. Her other identified 
views are more to do with the less able than the more able 
but still impact on the teachers' attitudes to gifted education. 
Rogers claims that some teachers believe the less able will 
suffer from low self esteem when in a class with just peers 
of similar ability. She also explains the teachers' belief that 
much time is spent on classroom management in low ability 
groups, and without gifted students, classroom discussion 
is of reduced quality. Interestingly these views are all to do 
with benefiting the learning of others rather than the gifted. 
It leads one to wonder if Fielder, Lange and Winebrenners' 
earlier comment about the needs of gifted being ignored for 
the benefit of others, is indeed true.

Southern, Jones and Fiscus (1988) find that personal 
experience with the gifted, by either themselves or a member 
of their family, is the factor most likely to lead to a positive 
attitude to acceleration of gifted students. This reinforces 
Begin and Gagne's earlier assertion. Factors which lead 
to a negative attitude to acceleration include fear that the 
students' emotional and social well being well be harmed; 
teacher exposure to media amplification of the dangers of 
acceleration and teacher awareness of the small number 
of studies that suggest acceleration is negative for gifted 
students.

Methodology

One of the perceived limitations of adopting a case study 
methodology, is that it cannot  claim to be  representative of 
the wider population. Stake argues quantitative researchers 
look upon "uniqueness of  cases as error" (1995, p39), 
meaning they feel case studies are of limited use as findings 
can not reliably be generalised to apply to the whole 
research population. The counter argument to this comes 
from qualitative researchers, who value the "uniqueness of 
individual cases and contents as important to understanding" 
(1995, p37). An exploratory case study can give an in-depth 
understanding of what is happening in one example  by using 
the purposeful sample of those who are within it . Stake 
claims that, " Case study research is not sampling research. 
We do not study a case to primarily understand other cases. 
Our first obligation is to understand this one case" (1995, 
p4).  By choosing to undertake a case study, this paper 
pieces together an  understanding of what is happening in 
this one case alone. It may be the case that some of the 
generalisations brought out of this research have implications 
for others schools and the theories emerging may apply to 
other case studies but this is not intentional and claims of 
wider representativeness are not made. Bassey (1999, p51) 
summarises the use of the case study when he states that the 
"fuzzy generalizations" emerging from research of this nature 
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may be of use when considering the findings of other case 
studies, but not when attempting to describe a wider picture.                                                                                            
  
This survey uses Gagne and Nadeau's "Opinions about the 
Gifted and their Education" questionnaire as the research 
instrument (Appendix 1). This is a standardized questionnaire 
that was originally devised at the University of Quebec in 
1991. It uses a Likert Scale to test attitudes to thirty four 
questions concerning aspects of gifted education and the 
needs of the gifted. It has been used in this format to collect 
data on teacher attitudes to the gifted in several counties. 

In this research the questionnaire was given in its original 
form to a random sample of twenty five teachers at Pacific 
High School. The selection method involved taking a copy 
of the teaching staff list and recording the numbers 1 - 112 
beside the names in alphabetical order. The selection of 
twenty five names was made using a random numbers 
table.   Although only twenty responses were required, 
twenty five questionnaires were distributed in the hope of 
at least an 80% return. The School Principal's permission 
to conduct the research had been sought and granted. The 
purpose of the research was explained to the whole staff and 
anonymity of responses was assured. The questionnaires 
were put in teachers' pigeon holes and returned to a sealed 
box in the staffroom. The teachers were asked to return the 
questionnaire within ten days. Each day the box was opened 
and completed questionnaires retrieved. In total twenty 
two responses were received but for the purposes of this 
research, only using the first twenty to be retrieved from the 
box will be analysed.  

The questionnaires were analysed and responses collated. A 
tally chart was made illustrating the frequency of responses. 
This data analysis activity allowed the calculation of the 
mean average for each question and for overall responses. 
For some questions, the tally score has been reversed due 
to use of a Likert Scale. This is in accordance with Gagne 
and Nadeau's original research. From the tally chart, a graph 
has been created for each question in order to demonstrate 
the range and rate of responses. The findings from the 
questionnaires are discussed fully in the next section.

Findings and discussion

Whilst being aware of the limitations of the findings based 
on one situation; the purpose is not generalisation but  is to 
highlight issues within the situation which may be applicable 
to other practitioners and settings. 

In order to analyze the responses to the questionnaires, 
Gagne and Nadeau have grouped some of the questions 
together. Analyses of each of the six groups will be explored 
separately in order to develop an in-depth understanding of 
teachers' attitudes to different aspects of gifted education. 
The highest possible score (the most positive attitude) is 5 
for each question.  The average score is 3, as was the middle 
choice on the survey form.

Group A  Needs and support

This group contains Questions 1, 9, 11, 14, 15, 24, 30 and 
32. These questions ask respondents about their attitudes 
towards general provision for gifted students and gauge 
support for gifted education. In general responses in this 
group were very positive to the provision of gifted education. 
They felt strongly that schools should offer services for the 
gifted (Q1) with an average mean score of 4.55 out of a 

possible score of  5. In Question 15, with an average mean 
score of 4.20, they felt that the gifted need special attention 
to develop their talents and felt similarly that we should invest 
in the gifted in Question 30. They disagreed mildly that we 
have a greater moral responsibility to children with difficulties 
(Q12). Questions 24, with an average score of 3.75, shows 
the respondents strongly feel that society must develop 
the talents of the gifted fully. This last point is in contrast to 
the views discussed by Gross (1999) and Feather (1992) 
who argue Australian society does not value the talents of 
the gifted or see the worth of their potential contribution to 
national development.

The respondents are strongly in support of the claim made in 
Question 14 that the needs of the gifted are too often ignored 
in schools. With an average score of 4.20 these teachers 
clearly felt this is the case. They agreed less strongly with the 
claim made in Question 32 that regular school programmes 
stifle the gifted. The respondents strongly agreed that the 
gifted are often bored at school (Q9). These answers are 
interesting to note as later it shall be illustrated that these 
teachers have little enthusiasm for acceleration or separate 
classes. With their attitudes that mainstream education does 
not meet the ends of the gifted, yet their reluctance to employ 
these strategies for the gifted, it is not clear how these 
teachers see this problem being solved.

Group B  Level of opposition

This group contains Questions 3, 4, 5, 12, 16, 18, 23, 26, 
27 and 28. These questions research respondents' level of 
opposition to provision for the gifted. Question 3 led to a wide 
and fairly even spread of responses. This I speculate is due 
to the use of the word "difficulties" in the survey. All students 
can have difficulties including the gifted. It is not clear who 
this group is. This word may have been interpreted differently 
by the respondents and therefore led to an inconclusive 
response.

The response to Question 4 is unequivocal with an average 
score of 3.05. The response to Question 5, mean score of 
3.55, shows these teachers have moderately disagreed that 
gifted education is a privilege.  . 

In Question 12, the respondents strongly disagreed with 
the notion that students with difficulties should take greater 
priority than gifted students (mean average score of 3.85).  
The teachers had relatively neutral views on Question 
16, showing a range of opinions on whether the needs of 
the gifted are adequately met by schools.  Teacher profile 
information yields nothing to explain the wide range of 
responses for these answers.

Question 18 asked whether responsibility for the gifted lay 
with the parents. The mean average score of 2.60 showed 
teachers mildly agreed with this. Question 23 generated 
a moderately positive response concerning whether the 
gifted are already favoured in schools with an average 
score of 3.65. This question is difficult to interpret. The use 
of the word "favoured" in the survey leads to connotations 
of favouritism which is inherently negative. The teachers 
strongly disagreed with the notion that taxpayers should not 
pay for gifted education in Question 26 with a mean average 
score of 4.25. The response to Question 27, with an average 
score of 3.50, shows a mild agreement that average students 
should be the focus for attention

These findings to the questions in this group suggest a more 
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positive attitude towards gifted education than identified by 
Gross (1999) and Feather (1992). It appears that in general 
terms these teachers see the need for gifted education and 
believe this should be met through specific provision aimed 
at these students. This may be due to different cultural norms 
and values in New Zealand society, although the concept of 
the Tall Poppy is commonly talked about and believed to be 
part of New Zealand society. 

Group C Social Value

This group contains Questions 13, 17, 25 and 33. These 
all relate to the teachers' views on whether the gifted are 
valuable to society. With an average score of 4.40 Question 
13 shows the respondents clearly see the gifted as a valuable 
resource. Question 17 asks whether the respondents would 
like to be considered gifted themselves and therefore their 
attitude to the label. This question generated a wide range of 
responses with an average score of 2.70. 

Question 25 produced two types of responses, those who had 
no view either way and those who strongly disagreed; each 
accounting for 40% of responses.  Possible explanations for 
these two types are that some teachers may not have a view 
on the dominant class or be uncertain as to its meaning whilst 
those who agree feel strongly that gifted education does not 
prepare future members of the dominant class. Question 33 
with an average score of 2.25 shows these teachers are not 
convinced that the gifted are the leaders of tomorrow
 
Group D Rejection

Questions 19, 22 and 31 ascertain the level to which 
gifted students may feel isolated from or rejected by those 
around them. Responses to questions 22 and 31 were fairly 
supportive of the claim that some teachers feel threatened 
by gifted students. This might partially explain some of the 
resistance to accelerate or separate the gifted amongst 
these teachers. Questions 19 asked about the difficulty 
gifted students may have in making friends. The responses 
seemed to be inconclusive with an average score of 2.45. 
This suggests that teachers did not have strong views on this 
issue. Interestingly, three respondents strongly disagreed 
and two strongly agreed. Looking at their profile information 
there is no apparent patterns to explain this divergence 
in response. Begin and Gagne's research (1994) would 
suggest that these responses may be due to close links 
or experience of giftedness in their family life but the data 
collected does not allow for verification of this.

Group E  Ability grouping

This group contains Questions 2, 6, 20 and 21. These 
questions ask teachers about their views on separating the 
gifted from other students. Question 2 and Question 6 scored 
a mean average of 2.60. This suggests the respondents are 
not in favour of separate classes but do not feel such classes 
make other students feel de-valued. This is of interest as 
a reason against separate classes for the gifted as cited 
by Feather (1992) and Gross (1999) is that it might have a 
negative impact of others. In this case teachers' reluctance 
to separate is not due to this reason.

In relation to Questions 20 and 21 (both mean average score 
of 2.85) the teachers were mildly in agreement that the gifted 
do act as positive role models for others and that there is a 
danger of labeling different ability groups. These attitudes 
are identified amongst teachers by Fielder et al (1993) and 

Rogers (2001). However the response by teachers at Pacific 
High School are not strongly in favour of these statements 
and like the responses in the previous section may be 
more positive toward gifted provision   than might be found 
amongst other teachers.

It is interesting to remind ourselves at this point that these 
teachers gave positive responses to the first set of questions 
showing a good level of support for the gifted.  This support 
has not been translated into a positive attitude to ability 
grouping. This may be a concern as although these teachers 
are supportive of the gifted they do not see that ability 
grouping is an effective way of providing for the gifted. 
These teachers may need further professional development 
to explain the value of ability grouping for the gifted to close 
this gap in their views.

Group F  School acceleration

The last group contains Questions 7, 8, 10, 29 and 34. These 
questions all ask teachers about their views on acceleration 
of gifted students. 

Question 7 with an average score of 1.80 highlights the belief 
that acceleration into an older year group will lead to emotional 
and social difficulties for the gifted student. These teachers 
negativity towards acceleration reflects the views identified 
by Southern, Jones and Fiscus (1988). The respondents 
moderately supported the view that acceleration was often 
due to parental pressures (Q10) and with an average score 
of 3.10. Responses to Question 29, showed mild agreement 
with the notion that acceleration meant student had holes in 
their knowledge. 

The most interesting observation in this group is the 
contradiction shown by the responses to Question 8 and 
Question 34. Question 8, with an average score of 4.15 
shows the respondents agree that it is more damaging 
for the gifted to waste time in class than be accelerated. 
However, Question 34 with an average score of 2.05 
shows that the respondents do not want more students to 
be accelerated. This contradiction shows that whilst these 
teachers are aware of the damage caused by boredom, 
frustration and lack of challenge amongst the gifted, they do 
not want to solve this through greater acceleration. It would 
be interesting to go back to the respondents and ask what 
their preferred solution to this predicament is. 

Conclusion based on the survey

The most notable finding is that this group of teachers is 
not as negative towards the gifted and their education as 
research Gagne and Nadeau's research suggests they might 
be. The teachers surveyed have a firm belief that the gifted 
should be given an appropriately challenging education. In 
addition to this they feel that the gifted do not currently get 
a fair or sufficient level of provision in their education. This 
may also be due to a focus on the needs of the gifted for 
the past three years at Pacific High and it is likely that the 
positive attitude towards gifted education is an outcome of 
this ongoing cultural change.

An interesting outcome from this survey is the contradiction 
between teachers' view that the gifted should be better 
provided for and their apparent lack of enthusiasm for 
some of the methods by which this can be achieved. The 
reluctance to have separate classes for the gifted is also an 
area that requires further research at Pacific High. The body 
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of research that illustrates the benefits of ability grouping for 
the gifted needs to be shared with the teachers to help inform 
them of research based good practice. 

The negative attitude to acceleration shows the needs for 
further research to explain the paradoxical attitudes teachers 
have in this area. It is the issue of acceleration of gifted 
students that will be the focus for the follow-up research 
discussed below.

Rationale for follow-up research on attitudes to 
Acceleration

Acceleration of gifted students at Pacific High School is not 
new. Occasionally there have been exceptional students 
in both the Junior and Senior School who have been 
accelerated a year above their peers. The aim of this follow-
up research is not to introduce the concept of acceleration 
to the school, rather it is an attempt to explore and counter 
opposition to acceleration amongst the staff.  

A second aim of this research is to suggest research based 
policy and practice in the implementation of acceleration for 
the gifted. A third aim is suggest a school-wide approach to 
acceleration that is consistent, accessible to all, transparent 
and effective. 

In New Zealand the practice of accelerating the gifted is 
limited. (Riley et al 2004).  Teachers may or may not have 
experienced it in their teaching and may or may not have 
developed an experience based attitude. Informal follow up 
discussion were conducted to seek possible explanations for 
the attitudes towards acceleration. Two forums within Pacific 
High School were used to discuss the general findings 
from the survey and to raise the response to acceleration 
in particular. The management team of the Junior School, 
comprising nine teachers discussed the findings. A senior 
school group containing twelve teachers also discussed the 
survey findings as part of a curriculum planning programme. 
Out of these twelve, two had senior management roles, 
four were heads of department and the others classroom 
teachers. 

From these informal discussions, it appears teachers are 
generally opposed to acceleration on two grounds. Firstly, 
some teachers feel it will not be in the interests of the 
student's emotional and social needs to be accelerated. 
Secondly, the students who are put forward for acceleration 
may not be the highest achievers. Some teachers feel that it 
is only the exceptional achievers who should be put forward 
for acceleration as they have a proven track record, thus the 
teachers are confident that they will be able to cope with a 
higher level of work. 

The first of these objections is a contemporary educational 
myth. The notion that acceleration is detrimental to the 
emotional and social needs of the gifted is widely touted 
by teachers of students of all age groups. Rogers and 
Kimpston's (1992) meta-evaluation of nineteen research 
projects provides a counter argument to this claim. They 
found that there is a paucity of available data on the social 
or emotional outcomes of acceleration for the gifted. Of the 
nineteen studies evaluated, only two had looked at social 
or emotional outcomes; one of which had said there was 
little evidence of either a positive or negative impact. (Kulik 
& Kulik 1984). Whilst Rogers and Kimpston see academic 
outcomes of acceleration being positive they conclude that:
"Practitioners often reject acceleration on social or emotional 

grounds, when, in fact, such outcomes have been scantily 
researched" (1992:59).

It would appear that the perceived harm of acceleration is ill 
informed and ill founded. Gross (1997) cites evidence of the 
positive impact of acceleration for the gifted. Her research 
compared the self esteem of different ability students upon 
their transfer from junior to senior school. She found that 
those with the highest self esteem score upon joining their 
new schools were those in the gifted acceleration group. 
They scored higher than the gifted in selective schools that 
were not accelerated and higher than all students going to 
a comprehensive school. Gross' findings are an important 
counter argument to the view about the harm caused by 
acceleration.

A possible explanation for this view is that teachers only 
notice accelerated students who have emotional or social 
problems. These problems may be caused by acceleration 
or they may well have been present prior to the intervention. 
These students will stand out and may well be the cause for 
the anecdotal evidence teachers provide against acceleration. 
Accelerated gifted students who fit in socially and are 
emotionally well adjusted will 'disappear' amongst their new 
peers. These students will not be noticed and may, in several 
years, be regarded in exactly the same way as all the other 
students in their new year group. Teachers don't remember, 
or have these students brought to their attention, thus they 
forget the success stories of acceleration. A possible solution 
to this would be to track accelerated students and relay 
information about their progress to their former teachers.

The second objection to acceleration is that the students 
in question are not necessarily the highest achieving in the 
class. These views are understandable as Pacific High is a 
meritocratic institution which values achievement. It may be 
the case that the gifted students are not the highest achieving. 
They may be bored, coasting or disengaged from learning. 
There are many possible reasons for this. Gross (2004) cites 
a case study detailing the repetition of curricula year after 
year throughout the years of schooling. In this case study, the 
lack of challenge and rigour led to boredom, alienation from 
school or rebellion. In some cases it would seem appropriate 
to accelerate a student in order to allow them to show their 
potential rather than continue their underachievement. By 
using objective identification tools, we are able to ascertain 
the difference between potential and current performance. 
We must be vigilant in seeking out students who have great 
potential but whose current performance does not reflect 
that. These students will often not be at the top of the class 
but these are the ones who need intervention in order to help 
them re-ignite their potential and improve their performance. 
By offering acceleration as a programming option, we 
avoid neglecting the needs of the gifted and instead show 
sensitivity to their needs as learners. Later there will be 
discussion of how it is proposed to be pro-active in the 
selection of students for acceleration.

The voice of the student must not be lost in the debate of the 
merits of acceleration. Kirby & Townsend (2004) interviewed 
gifted students, some who were accelerated and others 
not. They found a lower rate of boredom expressed by the 
accelerated students. Though students may say everything 
at school is boring, the reporting of less boredom when 
accelerated they believe is significant. 
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Acceleration:  Suggested policy and practice for the 
case study school

Whilst there is a lack of acceptance of acceleration amongst 
the teachers at Pacific High, the potential benefits of 
acceleration cannot be ignored. Teacher attitudes take time 
to change. It is intended to facilitate this change at Pacific 
High through the dissemination of research  outlining the 
advantages of acceleration and through the adoption of a 
new acceleration policy. This policy will be research-led and 
will start off on a small scale. The two types of acceleration 
being adopted will be whole year or grade skipping and 
single subject acceleration in the student's area of strength. 
Below is an outline of how this policy and practice will be 
structured and implemented.

Defining terms

The term acceleration means to get somewhere faster, 
probably ahead of others. Van Tassel Baska states that 
"acceleration should refer to the rapid rate of a child's 
cognitive development, not the educational intervention 
provided" (1992:68). Van Tassel Baska concisely defines 
acceleration :

"Acceleration is appropriate curriculum and services at 
a level commensurate with a gifted child's demonstrated 
readiness and need"(1992:68). 

This definition is recommended for adoption at Pacific High 
as it embraces the school value of meeting the individual 
needs of all our students. The school aims to align student 
needs with curriculum delivery. Acceleration will be one 
strategy out of many to achieve this.

Eleven Forms of Accelerative Practice  

Acceleration has different meanings; Rogers and Kimpston 
(1992) describe eleven different types of accelerative 
practices:
Early Entrance to School
Grade Skipping
Non-graded Classroom
Curriculum Compacting
Grade Telescoping
Concurrent Enrolment
Subject Acceleration 
Advanced Placement 
Mentorship 
Credit by Examination: 
Early Admission to School 

In the short term, it is suggested that Pacific High should 
consolidate the two most common types of acceleration 
currently in use at the school. These are, firstly, whole year 
acceleration or as Rogers and Kimpton term "Grade skipping" 
(1992:60). The second will be acceleration in the one or two 
subjects in which a student is gifted or "subject acceleration" 
(1992:60). Whilst acknowledging the value and potential of 
the other nine accelerative practices Rogers and Kimpton 
(1992) outline, some of these are of less relevance to Pacific 
High. Others, such as curriculum compacting are more akin 
to differentiation and curriculum provision than acceleration 
and therefore fall outside of the remit of this paper. The issue 
of early entry into the Junior School is an issue for the Junior 
School to keep under review.

Guiding Principles

Van Tassel Baska offers three detailed principles from which 
acceleration policies should be derived (1992). These are 
paraphrased below:

Each student is entitled to experience learning at a level 
slightly above their current mastery.

Gifted students should start school when ready and leave 
when proficient.

Some gifted students will benefit from whole year acceleration 
or telescoping two years into one. Determination of 
acceleration type should be based on individual needs and 
characteristics. 

These principles offer a firm foundation from which to build 
policy and practice that is student centered and learning 
focused. They will provide the basis from which acceleration 
at Pacific High School is developed.

Student Selection Criteria and Selection Procedures for 
whole year acceleration

The selection procedure for acceleration should build upon 
Pacific High's current gifted identification tools. These include, 
in no ranked or intended order:

Ravens Coloured Matrices (age 5 - 10) and Advanced 
Progressive Matrices 
(Age 11+)
Teacher observation of gifted and talented behaviours
Current achievement results
Norm referenced data e.g. reading vocabulary, reading 
comprehension, listening and maths
Parental nomination
Peer nomination
Self nomination
Report from outside specialist e.g. educational psychologist

The current identification pathway recognizes all of the above 
as valid starting points in the identification process. This will 
also be the case for selecting students for consideration for 
acceleration. The Ravens Coloured Matrices test can be 
taken by any student aged 5 years upwards, for whom it is 
considered useful. Comparison of Ravens test results and 
current achievement will help identify students with untapped 
potential or who may be underachieving. 

As students move into Year 9, the Ravens test can again 
be used to help identify students with exceptional potential. 
At this age the students take the Advanced Progressive 
Matrices test rather than the Coloured Matrices. This will 
provide a further opportunity to analyse cohort performance 
to see if there are students who are performing significantly 
above their peers.

It is anticipated that the majority of accelerants will be moved 
up a year early in their school careers. The process of 
identification is aided by teachers having received training 
over the past three years in how to identify gifted and 
talented behaviours, based on Gagne's Development of 
Talented Behaviours Model (2000). To ensure equity across 
the student population, the twice yearly identification register 
will contain additional questions about possible accelerants. 
Teachers will be asked to suggest students who should 
be considered for acceleration based on the analysis of 
available data. This will ensure the classroom teachers' 
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observations will be compared to test data and score results. 
All students therefore have equal chance of consideration for 
acceleration. The use of eclectic data will refine the list down 
to only those who are performing or who have the potential 
to perform above the majority of their peers. 

Key indicators that will decide whether whole year acceleration 
is recommended will be:

Whether the student is, or could be, performing at a level 
associated with students two years or more above their age 
level.

Whether the student's giftedness covers all or most areas of 
the curriculum.

Whether the student would be able to achieve better than 
the average student if put into a higher year level. (e.g. 
student results will not be hindered by moving a year ahead 
of peers).

Whether acceleration will have any negative implications 
for the student and his/her family and what can be done to 
overcome these? 

Whether there are any significant organisational obstacles 
within the school that prevent acceleration and what can be 
done to overcome these? (e.g. is there a space in class for 
the accelerant to move into?)

Student Selection Criteria and Selection Procedures for 
single subject acceleration

In many ways the selection criteria and process for 
acceleration in one or two subjects is akin to the process set 
out above. Single subject acceleration can happen at any 
point in a student's schooling, although it is expected to occur 
more in the senior school.  With the proposed screening for 
whole year acceleration from Year 1 onwards, many of the 
gifted students whose learning needs are more suited to 
older peers will have been accelerated a whole year early in 
their schooling. However, during this selection process there 
will be some students who are not gifted across all academic 
areas but rather within a specific subject. For such students 
it may be more appropriate to accelerate them in their area of 
expertise. This will be achieved by moving the student into a 
class of older students for a particular subject and therefore 
experience advanced curriculum. 

Van Tassel Baska's (1992) third guiding principle was that 
some gifted students will benefit from whole year acceleration 
or telescoping two years into one. Telescoping will be 
interpreted here in a very practical way. By accelerating 
students in the particular area of their giftedness, they will be 
exposed to advanced learning and will be expected to close 
any gaps missed by their promotion. This may be achieved 
by teachers providing bridging resources such as chapters 
from texts and where needed supplementary activities to 
explain any key concepts that are needed to successfully 
move a year ahead. 

Consideration for single subject acceleration will come from 
two directions. The first direction will be as an outcome 
of the twice yearly screening for whole year acceleration. 
Some students who are not gifted across all subjects may be 
selected for subject specific acceleration. In other words, a 
less radical option for the gifted will be single subject rather 
than whole year acceleration. The second approach will be 

monitoring the gifted in each subject area. As the curriculum 
specializes and subject disciplines emerge, teachers are 
able to identify talented behaviours of gifted students within 
the context of particular subjects. This has been part of the 
school's recent training programme with staff. Teachers 
will be asked to indicate students who are working at, or 
displaying potential to achieve at, the top range of the year 
above.

Provision of single subject acceleration will be organised by 
timetabling changes that allow students to take a subject with 
the age cohort above their own. A practical consideration that 
will need to be held in mind is that to move a student one 
subject will often create an empty line on the timetable that 
will need to be filled by taking another subject at a higher 
level. This is may be due to the constraints of the timetable 
and may turn single subject acceleration into two-subject 
acceleration in some instances. 

Key indicators that will decide whether single subject 
acceleration is recommended will be:

Whether the student is, or could be, performing at a level 
associated with students one or more years above their age 
level in one or more subject/s.

Whether the student's giftedness covers all or most areas of 
this subject.

Whether the student would be able to achieve better than the 
average student, if put into a higher year level in this subject/ 
the student would be able to achieve high grades in exams.

Whether acceleration in one subject will have any negative 
implications for the student and his/her family and what can 
be done to overcome these? 

Whether acceleration in one subject will affect later subject 
choices or entry to university.

Whether there are any significant organizational obstacles 
within the school that prevent acceleration and what can be 
done to overcome these? (e.g. is there a space in class for 
the accelerant to move into?)

Analysis of strengths and weaknesses of the above 
approach:

Strengths

The programme is based on guiding principles (Van Tassel 
Baska 1992). This will foster a shared understanding and 
ownership amongst staff, students and parents. Inevitably, 
changes to the programme will take place in future, but 
by having these principles in place it will help us to refine 
the programme and improve provision within our ethical 
framework.

Van Tassel Baska's principles (1992) are simple and practical. 
It would be very difficult for anyone to deny these as they are 
about meeting individual needs. All teachers and parents 
know that students are individuals with their own specific 
needs. The challenge comes when we try to meet individual 
needs in a way that is manageable, transparent and 
equitable.

The programme, for whole year and single subject 
acceleration, runs across the full age range of the school. 
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Students of any age will be considered.

The selection criteria are pro-active and not reactive. By 
having a twice yearly review of selection data, all students 
get the opportunity to be considered. This allows for equity 
and fairness for all students and prevents acceleration only 
for those whose parents ask or whose teachers suggest it.

Organisational obstacles that can so easily destroy 
good intentions are minimized in this model. Whole year 
acceleration is a simple adjustment to the timetable that 
does not put great burden on teachers. Single subject 
acceleration is also achieved easily by moving a student into 
a different line of the timetable. Indeed, it could be argued 
that, single subject acceleration makes life a little easier for 
the classroom teacher as the expectation of differentiation is 
lessened if the gifted are accelerated to the year above.

The selection criteria are multi faceted. There is no single 
determining type of data or criteria that override all others. 
This is a strength as it allows individual circumstances to be 
considered. It also allows underachievers to be considered 
for acceleration. Underachievers may be the most suited to 
acceleration but poor current performance might mask true 
potential. 

Many stake holders are encouraged to suggest acceleration. 
This model is not     teacher-led. It does not have to be school-
led. Parents and students can also suggest acceleration. 
Such requests will be treated with equal status to those made 
by staff and the data will be analysed accordingly. This is a 
strength as all stakeholders have a voice and are empowered 
to talk about what they feel is suitable for the student.

Weaknesses

Until this policy and practice becomes established and 
there are shared understandings, there may be subjectivity 
in teachers' observations and suggestions. The criteria for 
acceleration should be that a student is capable of working at 
the level higher than the average student in the year above. 
In this way we narrow the net to those who are truly able to 
cope with the advanced work and still achieve highly. There 
seems little point in accelerating a student a year and them 
barely achieving or being average. Acceleration at Pacific 
High will be for those who will cope with the advanced work 
and achieve very highly. Teachers may wish to make greater 
use of off-level tests to inform these decisions. It is expected 
that after a relatively short period of time, there will be a 
shared understanding of both policy and practice associated 
with the acceleration of gifted students.

Programme Evaluation

Key performance indicators will be:

Number of students investigated for acceleration

This measure will be broken down to each year level to 
see when in the students schooling, we first notice their 
giftedness. The numbers investigated will be monitored 
over time to ensure that we are consistent and that this 
identification process grows, not fades away as other 
initiatives come along. The analysis from this data will inform 
future practice.

Number of students accelerated

This is significant as it tells us how effective our identification 
process is and the extent to which we are matching need 
with provision. Occurrences in particular years and subjects 
will be monitored to see if there are areas of weakness in our 
identification process and if there are areas that are highly 
effective.

Source of recommendations 

An important design component of this programme is the 
possibility for any of the stakeholders to suggest acceleration 
and start the investigative process. To ensure this aim is 
actualised, it is necessary to record the initial source of each 
recommendation or enquiry. If some stake holders are under-
represented then that informs us that greater publicity and 
education is required. 

User satisfaction survey

Structured questionnaires will be distributed to random 
stake holders to assess the utility, reliability and accessibility 
of policy and practice. Feedback from students, parents, 
teachers, senior managers provides data on the feelings and 
interpretations of policy and practice at the different levels of 
operation. 

Conclusion

This paper has explored teacher attitudes to gifted education 
at Pacific High School. These attitudes have shown generally 
positive and encouraging attitudes towards the gifted and 
their education. However, the issue of acceleration and its 
use has highlighted an area of contradictory views. Further 
exploration of attitudes towards acceleration has been made 
and reasons for these views proffered. Suggestions on 
how current research can inform policy and practice have 
been made. Further questions to research include teachers' 
attitudes to ability setting and students' attitudes to the range 
of programming options.
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Abstract

The EiC/EC gifted and talented initiative is noteworthy, in 
part, because it is regarded by the UK government as a 
testbed for developing approaches toward gifted education 
in mainstream schools in England. This paper is part of a 
work in progress on the identification of gifted and talented 
pupils in Excellence in Cities and Excellence Clusters 
schools, and the teacher attitudes that inform it. The paper 
considers some aspects of inclusivity in relation to equitable 
and context-sensitive approaches for identifying gifted (ie 
academically able) pupils, especially in areas of social and 
economic deprivation. It outlines the results of research into 
the reports of identification procedures by Gifted and Talented 
Co-ordinators in these schools. The results indicate that the 
use of 'triangulated' approaches that consider a range of 
factors have grown over the lifetime of the initiative, and that 
schools tend to move toward more multi-dimensional and 
inclusive systems over time. 

Introduction

Since 1999 the Excellence in Cities (EiC) initiative has 
been the government's flagship programme for raising 
standards in maintained schools in disadvantaged 

inner-city areas. In 2001 a version of the initiative was 
extended to areas of rural deprivation via the Excellence 
Clusters (EC) programme. A key focus of the initiative is the 
Gifted and Talented strand, which funds specific provision for 
pupils considered to be the most able academically ('gifted') 
or in terms of sport or the arts '(talented') in their schools. The 
Gifted and Talented (G & T) strand has been the seedbed for 
an inclusive national approach to the education of such pupils 
in maintained schools both inside and outside the EiC/EC 
remit. In its guidance to local education authorities on gifted 
and talented pupils, the Office for Standards in Education 
(Ofsted) advises, 'The government sees Excellence in Cities 
(EiC) work as a test bed, and expects the lessons learned to 
spread into other areas.' (Ofsted 2003: 1)

The term 'inclusion' is most commonly understood to apply 
to schools' approach to children and young people with 
Special Educational Needs, yet it also embraces other 
groups whose needs are often not well met in mainstream 
education. For example, Ofsted specifically numbers gifted 
and talented pupils among a list of such groups, which 
includes Travellers, children in public care, teenage mothers, 

young carers, refugees and asylum-seekers, as well as 
children with special educational needs, pupils from diverse 
cultural and faith communities, and those speaking English 
as an Additional Language (Ofsted 2000: 4).

Issues of distributive justice informed government policy in 
locating the main funding for gifted and talented education in 
areas of social, economic and educational deprivation (Morris 
2002; Bell 2003). There are also, of course, fundamental 
ethical and social arguments in favour of mainstream schools 
meeting the needs of pupils of high ability from any social 
background. These arguments have been rehearsed in the 
UK context recently by Winstanley and are also discussed in 
the global literature on gifted education, as educationalists 
in a number of countries ponder justifications for expending 
resources on those who are often considered to need less 
attention than others (Winstanley 2003; see also Eyre 1997, 
Lowe 2002; Dai and Sternberg 2004).

It is not within the scope of this paper to revisit these 
arguments. I shall assume the entitlement of gifted and 
talented pupils to what Winstanley calls 'equality of challenge' 
as a starting point (while recognising that there is dissent from 
this point of view). As an introduction to the EiC/EC G & T 
programme states, these pupils are deserving of appropriate 
educational provision 'not because their needs are more 
important than those of others, but because they are equally 
important'  (Westminster Institute of Education 2003).

Neither is it the remit of this paper to consider another 
contested aspect of inclusiveness within EiC/EC gifted and 
talented programmes: the inequitable distribution of EiC 
funding to certain deprived schools to the neglect of others. 
Bonshek pointed out this 'postcode provision' in the early 
years of the EiC programme, although the considerable 
expansion of funding to primary schools after 2001, and 
the 'trickle down' effect of know-how has ameliorated this to 
some extent in more recent years (Bonshek 2002). 

Inclusion is multi-layered, and there are a number of areas, 
both conceptual and practical, where aspects of the EiC/EC 
G & T programme can be debated. In this paper, I consider 
a key aspect of inclusiveness in EiC/EC gifted and talented 
programmes as they exist in real secondary schools: the 
issues surrounding the identification of gifted pupils. If such 
pupils are entitled to appropriate provision, the gatekeeper 
function of identification will only be inclusive if it recognises 

Inclusiveness and teacher attitudes in 
the identification of gifted and talented 
pupils in Excellence in Cities and 
Excellence Cluster schools
A Haight
Paper presented at the British Educational Research Association Conference, 
University of Glamorgan, 14  September 2005

Dr. Annie Haight is a Senior Lecturer in Education at the Westminster Institute of Education, Oxford Brookes University, 
specialising in able and gifted education, e-learning and ICT.  She is a member of the tutoring team for the Excellence in 
Cities National Training Development Programme for Gifted and Talented Co-ordinators in secondary schools, and is the editor 
of cpdgifted, Oxford Brookes University's website for educational professionals interested in gifted education.



21

Gifted and Talented, Volume 10 Number 1, June 2006

and gives access to the full range of eligible pupils.

This paper is part of a work in progress and builds on earlier 
research in 2004 on this subject (Haight 2004). I have 
confined my research to secondary school pupils considered 
gifted under the terms of the programme, ie those with high 
academic ability, rather than those with artistic or sporting 
talent. Gifted pupils are expected to make up 70% of a 
school's G & T cohort, and their identification is aided by the 
raft of data schools hold on pupils. Talent identification tends 
to be a separate, less straightforward process, which is, 
unsurprisingly, less well developed in schools (Westminster 
Institute of Education 2004; Ofsted 2003; Ofsted 2004). 

This issue of identification is relevant and interesting because 
the architects of the gifted and talented strand have provided 
general rather than specific guidelines as to how the cohort 
shall be identified in each school. If the EiC/EC model is 
meant to inform the practices of all maintained schools in 
England, the issue of how pupils are identified for inclusion 
in the cohort, and how inclusively they are identified, 
merits scrutiny. Moreover, the EiC/EC schools provide a 
myriad of real world examples of how central government 
guidance is interpreted and implemented in schools, many 
facing challenging circumstances, against constraints and 
competing priorities. As such, it can be viewed as a case 
study in how central government advice on an educational 
initiative actually plays out in real schools.

Background to the EiC/EC Gifted and Talented strand

The primary aim of the Gifted and Talented strand is to improve 
provision and raise attainment of gifted and talented pupils 
by establishing 'a distinct teaching and learning programme' 
that entails both improvements in mainstream classroom 
teaching and out-of-hours enrichment activities. Schools are 
expected to achieve this by appointing a Gifted and Talented 
Co-ordinator from the teaching staff to identify, lead and 
manage activities that address the school's specific needs. 
Like SENCOs, G & T co-ordinators have cross-curricular 
responsibilities. Co-ordinators are supported by Strand or 
Cluster Co-ordinators at a wider local or regional level, and 
trained in their role by an M-level national development 
programme designed and delivered by Westminster Institute 
of Education, Oxford Brookes University, since the initiative 
began.

Within broad guidelines from central government, EiC 
schools are given discretion to devise their own approach 
to gifted and talented programmes, guided by their local 
partnerships. One of the key requirements attached to 
funding, however, is that schools identify a cohort of 5 to 10% 
of the school population. Guidance from the DfES is vague 
about the status of the 5 to 10%, stating that 'there is no 
scientific reason for this [percentage]', but that it 'represents 
a manageable target population for provision, monitoring and 
evaluation' (DfES 2004). 

The DfES provides no specific definition of giftedness 
(perhaps wisely: one British authority has located more than 
two hundred definitions, and the number is constantly rising) 
(George 1992:9).  The 'top' 5-10%, obviously, is not in itself 
a definition, as it begs the question of how the 'top' is defined 
and identified. Each school's cohort is expected to be norm-
referenced in relation to the overall school population, rather 
than to a national or international benchmark. Cohorts are 
expected to reflect the broad school population in terms 
of gender, ethnicity, free school meals and English as an 

additional language. The cohort should be composed of 
approximately 70% academically gifted and 30% talented in 
the arts or sport.  Guidance also emphasises that schools 
should strive to identify pupils with the potential to achieve 
highly but who are currently not doing so.

DfES guidance on identification has become somewhat 
more detailed over the lifetime of the initiative, with schools 
currently advised to base systems on both hard data, 
including SATs scores and results of standardised cognitive 
ability tests, and qualitative indicators such as teacher 
nomination, pupil portfolios, and lesson observations. The 
DfES website provides a discussion of general best practice 
in setting up an identification system, and an outline of 
the advantages and disadvantages of various kinds of 
evidence. Nevertheless, the guidance explicitly states that, 
'The identification process will be different in each school, 
depending on existing systems and local circumstances' 
(DfES 2003).

No advice is given as to the mechanics of prioritising and 
processing the various types of information. Co-ordinators in 
well-established partnerships are supported and guided with 
varying degrees of prescriptiveness by Strand and Cluster 
Co-ordinators in EiC partnerships and Excellence Clusters 
respectively. Co-ordinators in areas where the initiative is 
new must often work things out for themselves, sometimes 
in local self-help groups, for example, or working alongside 
a helpful data manager in their schools (Oxford Brookes 
University assignments archive 2003-04). Co-ordinators also 
learn a great deal from each other on the Oxford Brookes 
University development programme, which includes sessions 
on the theoretical, ethical and practical issues involved in 
defining and recognising gifted and talented pupils.

Research focus 

Research into the experiences of G & T co-ordinators can 
provide insight into both the extent and manner in which 
government guidance is followed in schools. It can also shed 
light on teachers' attitudes to inclusivity and their efforts to 
ensure inclusion in the identification process. Finally, it gives 
a broad indication of the learning process teachers and 
schools undergo in setting up and managing systems and 
provision that address the needs of more able pupils.

Research questions

The research described here focused on the following 
questions: 
* What identification methods do EiC/EC gifted and talented 

co-ordinators use in their schools?
* Do these methods adhere to government guidance on 

identification?
* Do methods change over time? 
* How inclusive are the identification systems?

The notion of 'inclusivity' in identification practices is taken 
to mean:

* comprehensive rather than narrow, both in terms of the 
'implicit theory' or definition of 'giftedness' and in terms of 
the range of indicators considered valid in its recognition

* holistic rather than mechanistic
* considering potential as well as developed performance
* flexible.

Dai has usefully identified two paradigms of 'giftedness': 
the 'reductionist' and the 'emergentist'. The reductionist 
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viewpoint tends to consider high ability as inherent in brain 
processes, positing a 'nature'-focused, 'neuro-biological' 
basis for ability and emphasising 'the primacy of biological 
"hardware" (Dai 2005:3). This is the foundation for the notion 
of 'g': intelligence as generalised, fixed and measurable. 
The reductionist view, I would argue, is more agreeable to 
academic research psychologists in search of delimited, 
'tractable' research questions such as measuring IQ or 
one of its successor indicators. Plucker has pointed out the 
parallel development of research psychology as an academic 
discipline and the notion of intelligence as a fixed quantity 
reducible to a number (Plucker 2003).

The emergentist paradigm, on the other hand, views 
intelligence as more 'nurture'-focused and developmental, 
holding that human cultural contexts provide the "software" 
crucial for gifted behaviours. This view emphasizes the 
synergy between neurological factors and cultural ones, and 
points out the plasticity of the brain in responding to external, 
cultural stimuli (Dai 2005:4).

This stance typifies the perspectives of scholars such as 
Sternberg (whose twenty-year exploration of giftedness has 
recently culminated in the view that giftedness is 'wisdom, 
intelligence and creativity, synthesised'), Gardner, the 
pioneer of multiple intelligences, and Renzulli, who includes 
motivational factors in his definition of giftedness, and 
whose career has been devoted to developing defensible 
programmes for gifted students in American public schools 
(Sternberg 2003; Gardner 1983,1999; Renzulli 1977, 2003).

It would be interesting to test the hypothesis that such 
emergentist perspectives are more often propounded by 
researchers with backgrounds in education, rather than 
professional psychological research. Certainly, in my 
experience, this category of definition tends to be preferred 
by teachers in continuing development programmes on gifted 
education, both from EiC/EC and other types of school. 

An inclusive identification process demands the use of a 
range of indicators, such as those recommended in DfES 
guidance, so that less obvious candidates can be recognized. 
It also involves a proactive approach to identification, e.g. 
one that consults with a wide range of educational and 
other professionals such as EAL and EMAG co-ordinators, 
and learning mentors, and that also considers the views of 
stakeholders such as parents, peers and pupils themselves 
(Nord Anglia 2001). It also implies inclusivity over time, 
so that individual pupils have multiple opportunities to be 
identified, rather than a single chance. Both of these aspects, 
which might be thought of as 'horizontal' and 'vertical' 
inclusivity respectively, relate to an emergentist perspective 
on giftedness. 

Defensible, inclusive identification approaches (as the DfES 
guidance implies) make use of a triangulated range of data 
that includes:
* results from National Curriculum Standard Assessment 

Tests (SATs)
* results from standardized cognitive ability tests
* the professional judgement of teachers.

Strong SATs results highlight pupils of high ability who are 
already likely to be performing to their potential. As well as 
suggesting the advantages of family stability and support 
(benefits pupils may be privileged to have, but for which they 
should not be penalised), high SATs scores can indicate 
individual attributes such as motivation, commitment and 

perseverance, that figure in some definitions of giftedness, 
such as that of Renzulli (Renzulli 2003; see also Freeman 
1998:3).

High ability can be indicated by high results on cognitive ability 
tests even when a pupil's classroom and test performances 
are low. Such tests generally focus on three areas: verbal 
reasoning, quantitative reasoning and non-verbal reasoning. 
In considering the results of such tests, schools sometimes 
consider only the average of the results in these three 
areas. Yet one key driver of underachievement, linguistic 
disadvantage (which can occur in native English-speaking 
pupils as well as EAL pupils), can be revealed by a disparity 
between high non-verbal reasoning and significantly lower 
verbal reasoning scores (eg 15 points or more on CATs tests) 
(Camplin 1999-2005). Consequently an especially fruitful 
use of data from such tests is the analysis of disaggregated 
scores, especially in schools where there is a high proportion 
of EAL or other linguistically disadvantaged pupils. This is an 
important indicator of inclusivity in identification systems. 

Searching for uneven performance in verbal and non-verbal 
reasoning is revealing, but will not necessarily uncover all 
cases of masked ability, for example, the case of children 
with high verbal abilities in languages other than English (or 
indeed in non-standard English dialects), or those of children 
who simply do not 'test' well. In the view of Eyre, in the past 
two decades the professional judgement of teachers in 
identifying pupils of high ability has increasingly correlated 
with the results of other, more 'objective' indicators (Eyre 
2002; Denton and Postlethwaite 1985) Indeed the informed 
professional judgement of teachers who understand the 
issues surrounding the many manifestations of ability, 
including the influences of disadvantage, is a crucially 
important element of an inclusive identification process. This 
is true because some children do not perform well on tests, 
because practicalities and constraints on schools mean 
that testing cannot be adequately responsive to different 
developmental patterns in pupils, and because teachers 
are best placed to understand the context, progress and 
potential of pupils in a holistic way.

An important element of teachers' professional development 
in recognising high ability entails a consideration of how 
ability manifests in particular subject areas. This is especially 
true in secondary schools where teachers spend less time 
with individual pupils than in primary school. Many robust 
identification approaches involve consultation with subject 
departments and initiate discussions that result in a shared 
understanding of high ability in specific curriculum areas 
among the pupils in the school. This approach often leads 
not only to more thoughtful and inclusive identification 
practices, but to higher quality, better targeted provision 
and more support and advocacy for pupils of high ability in 
departments. Indeed this is one of the principle ways in which 
good classroom provision for able pupils is developed and 
established in schools.

It also leads to a critically important aspect of inclusivity 
in gifted and talented programmes: the opportunity for 
pupils whose ability has not been identified to benefit from 
appropriate provision. In the absence of a failsafe method for 
accurate identification, this is a key issue of inclusion and an 
aspect of professional ethics that exercises many teachers. 
It is one of the primary reasons why classroom provision 
(as opposed to withdrawal 'enrichment' approaches) has 
been increasingly emphasised in EiC/EC schools and 
partnerships. 
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The DfES stipulation of a gifted and talented cohort of 5 to 
10% of a school's population is intended primarily to allow 
monitoring and evaluation of the programme rather than to 
restrict access to provision and opportunities (Paule 2004). 
Nevertheless, it can be often misunderstood in schools. 
The requirement to identify the official monitoring cohort, 
and its potential to create invidious and unjust restrictions 
for equally deserving pupils, is a key reason why teacher 
and departmental involvement in identification is such an 
important aspect of inclusivity.

An approach that has grown out of teachers' concerns not to 
exclude children unfairly from provision is the 'shadow cohort', 
able pupils who are not included in the monitoring cohort but 
have access to appropriate provision, either because they 
have been identified by subject departments or through a 
whole-school system. The existence of a recognised shadow 
cohort, maintained departmentally and/or centrally by the 
G & T co-ordinator, is another key indicator of inclusive 
identification and provision in G & T programmes.

Evidence base and methodology

The evidence for the conclusions in this paper comes from 
two sources:
* assignments submitted by EiC/EC Gifted and Talented 

Co-ordinators participating in the National Development 
Programme, Oxford Brookes University, between 2000-01 
and 2002-03. (Evidence from co-ordinators' assignments 
for 2003-04 was not available for analysis at the time of 
writing.)

* a questionnaire completed by Gifted and Talented Co-
ordinators participating in the 2004-05 presentation of the 
programme.

Co-ordinators' views and experiences are reported in the 
assignments they submit to Oxford Brookes University as part 
of the EiC National Development Programme. The university 
holds an archive of co-ordinators' assignments submitted 
over the lifetime of the programme. These assignments 
discuss co-ordinators' experiences and reflections in pursuing 
targeted activities to progress gifted and talented provision in 
their schools. A number of assignments focus on the creation 
and review of identification systems for gifted and talented 
cohorts, a key task in establishing a G&T programme in a 
school.

Information about identification methods reported in these 
assignments was analysed and recorded on a database that 
noted types of indicators used, including:
* SATs results for Key Stages 3 and/or 4
* cognitive ability tests (such as the NfER Nelson CATs 

tests, and the Midyis, Yellis and Alis tests developed by 
the Curriculum, Evaluation and Management Centre at 
the University of Durham)

* the professional judgement of teachers, including 
nomination from primary schools, individual teacher 
nomination or nomination by subject departments.

If a school invited and considered information from parents, 
peers and pupils themselves, this was also recorded. The 
analysis also looked for evidence that schools considered 
disaggregated scores from CATs and other cognitive ability 
tests.

Co-ordinators' assignments are indirect sources of information, 
sometimes written for different purposes than specifically 
reporting on identification methods, and possibly containing 

incomplete information. (The reliability and generalisability 
of conclusions drawn from these data sets are considered 
below.) These drawbacks were eliminated for the data set 
collected for 2004-05, through the use of a questionnaire.

The questionnaire for 2004-05 (shown in Appendix 1) asked 
for the same data considered in the analysis of assignments 
from earlier years. It also collected additional data not 
available in the assignments:
* the length of time the school had been identifying a gifted 

and talented cohort
* whether the school had a shadow cohort in addition to 

the required EiC monitoring cohort
* whether the identification procedure in the school had 

changed since its introduction (with an invitation to 
specify the nature of the changes).

The questionnaire was given to voluntary participants during 
training days in April and June (long enough into the 
school year for co-ordinators either to have established an 
identification system or familiarised themselves with their 
school's existing procedures).

Results from both sources have been anonymised, so no 
individuals, schools or partnerships are identifiable. 

Results

This study aims to investigate the degree to which the 
identification practices in EiC/EC schools are inclusive in 
several key ways. One of these is the extent to which schools 
use a range of data that can indicate not only performance 
but also potential. This involves using a broadly triangulated 
approach that considers not only standardised quantitative 
data (that can sometimes fail to reveal ability in certain 
disadvantaged pupil groups), but also qualitative, holistic 
and context-sensitive data such as teachers' professional 
judgement. Although there is data available in both the 
assignments and questionnaires on the various different 
types of teacher professional judgement (e.g. primary 
school nomination, teacher nomination and departmental 
nomination) for this phase of the research, these have been 
amalgamated into a single category 'teacher judgement'.

Another key indicator of inclusivity is the sophistication with 
which schools interrogate available data. The following results 
show the extent to which schools looked at disaggregated 
data from cognitive ability tests, since this can flag up high 
ability in linguistically disadvantaged pupils, when averaged 
score may not. 

Finally, the results show an indication of the degree to 
which schools' identification systems consider information 
from other stakeholders such as parents, peers and pupils 
themselves.  This can be seen as an indication of open-
mindedness and a willingness to consult widely.



24

Gifted and Talented, Volume 10 Number 1, June 2006

Identification measures in 2000-01

In the assignments analysed for 2000-01 (n=31), 48% of 
schools used a combination of data including standardised 
assessment  tests, cognitive ability tests and teacher 
professional judgement. 

71% of the schools using standardised cognitive ability 
tests in 2000-01 considered disaggregated scores for 
verbal, mathematical and non-verbal reasoning, rather than 
a single averaged score (n=15; 48% of total). 10% of 
schools considered information from parents among other 
identification measures. 6.5% considered information from 
pupils' peers, 6.5% considered self nomination, and 6.5% 
considered nomination from another source (staff in pastoral 
roles in school, or the statistics officer from the local 
education authority).

Identification measures in 2001-02

In the assignments analysed for 2001-02 (n=30), 73% of 
schools used standardised assessment  tests, cognitive 
ability tests and teacher professional judgement in their 
identification systems. 

54% of schools using standardised cognitive ability tests, 
explicitly reported considering disaggregated scores (n=13; 
43% of total). Other schools either did not report the use 
of disaggregated data or used averaged scores. 4% of 
schools considered information from parents among other 
identification measures. None of the schools considered 
information from pupils' peers, 6.5% considered self 
nomination, and 3% considered nomination from another 
source (in this case a teacher with responsibility for students 
with English as an additional language).

Identification measures in 2002-03

In the assignments analysed for 2002-03 (n=27), 59% of 
schools considered data from  standardised assessment  
tests and cognitive ability tests as well as consulting teacher 
professional judgement. 

44% of schools using standardised cognitive ability tests 
explicitly considered disaggregated scores (n=8; 30% of total). 
Other schools either did not report the use of disaggregated 
data or used averaged scores. (One school explicitly reported 
averaging the verbal, non-verbal and mathematical scores.) 
30% of schools considered information from parents among 
other identification measures. 7% of schools considered 
information from peers, 18.5% considered self nomination, 
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and 18.5% considered nomination from another source (staff 
with pastoral roles in the school).

Identification measures in 2003-04

Results from co-ordinators' assignments were unavailable 
for analysis at the time of writing.

Identification measures in 2004-05

Co-ordinators' responses to the questionnaire for 2004-
05 (n=36) demonstrated that 83% of reported schools 
used SATs, cognitive ability tests and teacher professional 
judgement in their identification systems. 63% of schools 
using cognitive ability tests considered disaggregated scores 
(n=19; 53% of total). Information or nomination from parents 
was considered in 22% of schools. (One co-ordinator 
reported 'parental I.D. not reliable', indicating that this type 
of information had been dropped from the identification 
system.) Peer nomination was considered in 17%. Only 3%, 
i.e. 1 co-ordinator, reported considering self-nomination in 
the identification process. 

 2004-05 Identification measures

Slightly more co-ordinators (47%; n=17) reported having a 
shadow cohort in addition to the required EiC/EC monitoring 
cohort of 5 to 10% than those reporting not having one 
(44%; n=16). ('Don't know' or no response to the question 
accounted for the remaining 9% of responses.)

58% of participants confirmed that the identification procedure 
in their schools had changed since it was introduced (n=21); 
36% indicated that it had not.  Of the co-ordinators reporting 
changes in their schools' identification methods, 80% (n=17) 
cited a widening of the system, generally due to an increase 
in the range of indicators considered. 

Explanatory comments included:
* 'Wide variety of processes rather than just SATs.'

* 'More use of data from standardized tests. Input from 
departments.'

* 'We now cross reference with CATs, rather than just 
departmental nomination.'

* 'From 2001-02 it was purely teacher nomination. Now a 
range of methods are used to refine selection.'

* 'Teachers given criteria. Parents' judgements & peers 
recorded.'

Discussion

The most striking aspect of the data from co-ordinators' 
assignment reports and questionnaire responses is the 
growth of triangulated, multi-indicator identification processes 
over the duration of the initiative. In the first full year of 
the initiative, fewer than 50% of co-ordinators reported 
identification methods that included SATs results, scores from 
cognitive ability tests, and teacher professional judgement. 
By 2004-05, this proportion had risen to 83%. Likely factors 
for this increase include the emergence of more detailed 
government guidance on identification, increased confidence 
and know-how as the initiative 'bedded in' in urban areas, 
the contribution of the national development programme 
for co-ordinators, and the consolidation of local partnership 
structures able to provide advice and continuity to schools. 
The decline from 73% in 2001-02 to 59% in 2002-03 is likely 
to be due to the extension of funding to Excellence Clusters 
where know-how and support structures had not yet been 
established. By 2004-5 this downturn had been reversed.

Another key trend is the use by schools, from the earliest 
years of the programme, of disaggregated scores from 
cognitive ability tests. This may be regarded as a surprisingly 
sophisticated approach, given co-ordinators' initial lack of 
experience in gifted and talented issues. Co-ordinators' 
accounts in assignments make it clear that in this they are 
following the advice of David Camplin, a guest speaker on 
the national development programme, who advocates this 
approach (combined with linguistic remediation), especially 
in areas of deprivation where linguistic impoverishment can 
depress gifted pupils' performance in the classroom and on 
tests.

These trends attest to co-ordinators' (and partnerships') 
efforts to establish defensible identification systems both 
in terms of accuracy and inclusivity. In the 2004-05 survey 
data, the fact that nearly half of co-ordinators reported the 
existence of a shadow cohort, and that 46% cited a widening 
of the identification system over time, can also be taken as 
confirming evidence. Further analysis of the data is likely 
to point to a stronger trend than these raw figures suggest, 
since 25% of the respondents were from schools where 
an identification system had been operating for only one 
academic year or less.

The data also suggest that the government's efforts to 
promote social justice in the gifted and talented strand are 
successful to some extent, at least in the mechanics of 
identification systems. This is admittedly only the first step 
- but a crucial one - in a programme whose purpose is to 
provide appropriate cognitive challenge, pastoral support 
and advice to enable these pupils to fulfil their potential.

Legend

Key Identification measures  %

A Standard Assessment Tests, cognitive
 ability tests and  teacher judgement 83
B Standard Assessment Tests and 
 cognitive ability tests    0
C Teacher judgement and Standard 
 Assessment Tests     8
D Cognitive ability tests and teacher 
 judgement         5.5
E Cognitive ability tests only  0
F Standard Assessment Tests only    0
G Teacher judgement only    0
H Teacher judgement and 
 standardised reading/spelling tests    

 A 
B 
C 
D 
E 
F 
G 
H 



26

Gifted and Talented, Volume 10 Number 1, June 2006

Reliability, validity and generalisability of results

Co-ordinators' assignments represent a valuable source of 
information about the ways gifted and talented programmes 
actually operate in schools. However, the use of these 
assignments as a data set in this research has two main 
drawbacks: 
* they represent a relatively small sample size of the total 

number of EiC schools, yielding a partial picture
* they require the researcher to extrapolate information 

post facto.

Completion of the accredited national development 
programme (requiring the submission of an assignment) 
is strongly encouraged by the DfES, but not compulsory. 
Consequently not every co-ordinator submits an assignment.  
Assignments are submitted by co-ordinators sufficiently 
motivated (whether intrinsically or extrinsically) to complete 
the accreditation. It is possible that this motivation correlates 
with a relatively strong desire to comply with recommended 
best practice. If this is the case, the picture emerging from 
the assignments might give a misleadingly favourable picture 
of identification practices, because they come from a self-
selected, compliant subset of co-ordinators. 

On the other hand, the low submission rate may also be due 
to the host of factors that impinge on adult, in-work learners, 
particularly teachers in challenging schools, whose burden 
of out-of-hours work may be considered relatively heavy. It 
is therefore equally possible that the sample data is in fact 
representative of the national picture in EiC/EC schools. 

The second drawback is that co-ordinators' assignments 
must be interrogated for relevant information post facto. The 
accounts of identification systems were written as part of a 
wider discussion about professional development and school 
improvement, with no requirement to enumerate the specific 
information relevant to the research focus. (Sometimes, 
for example, identification is discussed in the context of 
a wider target such as the formulation of a school policy, 
and identification measures are described ambiguously or 
indirectly.) Information from the assignments is less than 
optimal, therefore, not because it is inaccurate, but because 
it is not necessarily complete.

In the absence of a means of testing the completeness 
or generalisability of the information in the assignments, 
the trends emerging from the assignment data should be 
regarded as suggestive rather than conclusive.  

The drawbacks to the use of assignments were ameliorated 
to some extent for the 2004-05 data by the use of the 
questionnaire. These data confirm the larger picture of 
growing complexity in the use of multiple indicators, but need 
to be compared with the (as yet unconsidered) 2003-04 data 
when it becomes available.

Conclusions and next steps

In this ongoing study, more analysis, both quantitative and 
qualitative, is necessary before a clearer picture of teacher 
attitudes toward inclusivity in the identification of gifted and 
talented pupils emerges. At the moment, information from co-
ordinators' reports and responses to questionnaires indicates 
that co-ordinators, supported by local EiC/EC partnerships, 
are establishing rounded, multi-indicator systems to identify 
pupils of high ability, even those at risk of slipping through 
the net. The most recent evidence indicates that nearly half 

of schools make use of a shadow cohort system that seeks to 
ensure that appropriate provision reaches eligible pupils who 
may not be among the official 5 to 10% monitoring cohort. 
Further, it demonstrates that schools' identification systems 
tend to become more complex and inclusive over time.

Further analysis of information from co-ordinators' online 
discussions, as well as interviews, will yield additional 
information about attitudes and perceptions of issues in 
professional ethics per se in the identification of pupils with 
high ability. 
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Appendix 1: Questionnaire 2004-05

Identification methods used to identify the gifted and talented cohort

1  How long has your school been identifying a gifted and talented cohort:
 a) Since the beginning of this academic year (2004-05)
 b) Since last academic year (from 2003-04)
 c) For the last 2 academic years (from 2002-03)
 d) For the last 3 academic years (from 2001-02)
 e) For more than 4 academic years (from 2000 or earlier)
 f) Don't know

2  Please tick each of the methods that are currently used to identify gifted and talented pupils in your school.
 a)  nominations from primary schools
 b)  SATs results
 c)  peer nomination
 d)  teacher nomination
 e)  results from standardised tests such as CATs, MIDYIS, YELIS, ALIS
 f)  parental nomination
 g)  standardised reading / spelling, etc  tests
 h)  departmental nomination
 i)  self nomination
 j)  other nomination (please specify)
 k)  other methods (please specify)

3  Has the identification procedure in your school changed since it was introduced?
 a)  Yes
 b)  No
 c)  Don't know

4  If you answered Yes to Question 3, how has the identification system changed since its introduction?

5  If your school uses results from standardised tests such as CATs, MIDYIS, YELIS, ALIS does it:
 a)  consider averaged scores
 b)  consider scores from individual components of the test (eg verbal, quantitative, non-verbal)  

6  'Shadow'  cohort:
 a) My school does not have a 'shadow' cohort of gifted and talented pupils in addition to the required EiC  
  monitoring cohort.
 b) My school does have a 'shadow' cohort of gifted and talented pupils in addition to the required EiC  
  monitoring cohort. (If so, please answer the following question).

7  Method of identifying the 'shadow' cohort (please tick all relevant answers)
 a) A centrallised, school-wide method
 b) Department-based procedures and nominations in all or most departments
 c) Department-based procedures and nominations in some departments
 d) Other

8  Please include any other information about your school's identification procedures that you feel might be relevant.



Establishing, Managing, and Evaluating
an Elementary/Middle School Math 
Acceleration Program
Daniel N. Cottle, Ed. D

Introduction

Contemporary public elementary and secondary 
education in the United States is in the midst of a 
major shift in both philosophy and practice.  Much of 

the motivation for this shift has arisen from a recognition that 
the academic performance of the average American student 
has been declining for a number of years.  There are many 
different reasons suggested for this decline, ranging from a 
significant decline in academic standards to a decline in the 
amount of schoolwork assigned by teachers.  For example, 
there are official policies in some schools limiting the amount 
of homework that teachers are permitted to assign their 
students, the amounts determined not according to any 
formula other than a set number of minutes depending on the 
student's grade level.  Little wonder that the average student 
has significant difficulty in developing good study habits and 
the studious attitude necessary for high achievement. 

It has long been shown that academically gifted students 
need a challenge in order to function well academically.  
The usual standard for a student to be considered gifted 
if he/she scores at or above the 95th percentile or above 
on a standardized achievement test or shows an IQ of 130 
or above.  Since curricula and lesson pacing are usually 
designed for the majority of students within the +- one SD 
range, these scores usually indicate that the gifted student 
should be capable of doing academic work at a significantly 
faster pace and/or higher level of difficulty.  (Van Tassel-
Baska, 1992: Sowell, 1993: Useem, 1992)  Many gifted 
students develop a negative attitude toward school after 
spending many hundreds of hours doing work significantly 
below their level of ability, as they will often learn material 
at a pace many times faster than their age peers.  These 
may take the form of poor work habits driven by easy, 
repetitive homework; or mentally "dropping out" and losing 
interest in academics altogether.  The solution of some 
teachers, grouping gifted students with mid- and low-
achieving students, does not academically benefit the gifted 
students and actually results in no academic growth for the 
gifted students. (Slavin 1986, Davidson 2004)

This particular problem has in many cases been made 
more complex by the rise of standards-based curricula.  As 
schools are being increasingly judged by student progress 
according to strict state and national standards, teachers 
are abandoning lessons in topics of personal interest 
an expertise in favor of concentrating exclusively on the 
approved material of the standard curriculum.  Gifted pullout 
programs that meet outside of regular class time to pursue 
individual investigations in advanced or "offbeat" topics are 
being instructed to focus only on the approved curriculum 
content within restricted subject areas, because it is that 
material (and only that material) that is to be covered.  In 
some districts or state systems some gifted programs 
are scaled back or eliminated altogether due to budget 

restrictions.  It is contradictory that many districts which 
severely limit or eliminate gifted programs nonetheless 
have high expectations for gifted students, assuming that 
gifted students will automatically attend college  (Jones and 
Southern, 1992).  
 
Serving Gifted Students Through Acceleration

This is not necessarily a dilemma for gifted students, 
however, if a means can be found whereby gifted students 
can receive challenging instruction within regular academic 
content areas.  This challenge can be accomplished in two 
major ways: through broadening content through additional 
reading, projects or tutorials, or by accelerating the standard 
curriculum.  (Wolfle, 1986)  Each method has distinct 
advantages, but both are capable of meeting some of 
the needs of gifted children for an increased academic 
challenge.

Academic acceleration is defined as a method or system 
whereby a student progresses through academic curricular 
content at a pace faster than the average. There are several 
standard ways by which this can be accomplished within the 
regular school environment.
1. Early entrance into an academic program
2. Independent study and Mentorship
3. Placement into a grade one or more levels higher 
4. Placement into a subject area one or more grade 

levels higher
5. Multi-Age Classrooms  (Kulik and Kulik, 1992)

Each of these methods has positive and negative attributes 
that can vary according to the child, the educational system 
where it would take place, and the attitudes of the parents, 
teachers, and students involved.  (Tomlinson, 1995)  Major 
areas of discussion focus on the areas of social, cognitive, 
and management effects and their varied combinations 
toward the success or failure of the program.  (Jones and 
Southern, pp 2-3)

Background of the Math Acceleration Program

The subject schools started a gifted/talented program in the 
fall of 1996 after a one-year planning period during which a 
committee of parents, teachers, and administrators created 
an initial service plan.  The plan as implemented consisted 
of two different groups of students: one at the middle school 
(grades 5-8) and one at the elementary school level.   For 
the first four years of the program, services were provided 
by a single "core" group of fifth grade gifted students which 
met daily for an enriched language arts class. This class 
worked with more advanced literature than the regular fifth 
grade and in general pursued a significantly more rigorous 
curriculum.  For the first year of the program, small groups of 
sixth, seventh and eighth grade students also met for ninety 
minutes per week, but this program was dropped after one 
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year due to teacher concerns about students missing core 
class time.  In the elementary school, students in grades 
three and four met twice-weekly for 90 minutes each session, 
during which a variety of special subjects were studied.  
Students in this program were selected on the basis of IQ 
scores or achievement in mathematics or language at or 
above the 95th percentile.  Although grades three and four 
students were combined into a single class for the first year, 
these classes were subsequently separated by grade.  

An initial review of the program was completed after the 
first four years.  At this time it was decided to broaden the 
program by offering mathematics as an additional class for 
both fifth and sixth grades, as there was a large number of 
5th grade students who were identified gifted in mathematics 
but not in language arts.  A separate class for fifth and sixth 
grade math students was put into place and operated for two 
years, but was eliminated with the language arts pullout class 
during a change in district administration.  An intervention 
specialist/visiting teacher model was operated for one year 
until it was eliminated in favor of a more traditional program 
focused on accelerated math.  The impetus for this change 
came primarily from the superintendent and regional gifted 
coordinator, largely as an analysis of student aptitude scores 
showed an average of nine percent of fourth and fifth grade 
students were highly talented in math.

After a series of meetings with a committee comprised of 
the Superintendent, Regional District Coordinator, District 
Gifted Coordinator and Middle School Principal, a new 
service plan was completed.  Beginning in the fall of 2003, 
the fifth/sixth language arts classes was to be reinstated and 
a new three year math acceleration program established 
simultaneously at the elementary and middle schools. The 
program established separate, daily classes for identified 
gifted math students in grades four through six.  Students 
in fourth grade would received an enriched fourth grade 
math instruction, fifth grade students would complete a 
combined fifth/sixth grade math course in one year, and sixth 
grade students would complete the standard seventh grade 
prealgebra program.   For the first year only the fifth and sixth 
grade classes were combined to be replaced by separate 
classes in subsequent years.
  
When the plan was presented to the staff, numerous and 
strenuous objections were voiced by several classroom 
teachers.  These objections were:
1. Scheduling the gifted math classes would require 

cluster grouping of gifted students into single 
classrooms at both the fifth and sixth grade levels.  
This would result in significant negative attitude 
problems from the other students in the classroom 
as well as an uneven distribution of gifted students 
throughout the four sixth grade classes..

2. Gifted students would develop an elitist attitude and 
develop discipline problems

3. The standard curriculum would not be followed and 
students would experience significant difficulty on 
standardized proficiency and achievement tests.

These objections were consistent with those reported by the 
pseudonymous Midland school, (Tomlinson, 1995) although 
in this case there was significant administrative support 
for changing the program.  Several meetings were held 
between administrators and teachers and it was decided to 
implement the plan subject to a review after one year, with 
special attention being paid to the student's standardized 
test scores.  

Scores for initial group were consistent with the State of Ohio 
identification criteria for gifted in math, with slightly lower 
math scores accepted if students were recommended by 
classroom teachers. 

Fourth Grade  -  92.8% or above on 3rd Grade  
   OLSAT total math test
Fifth Grade  -  87.5% or above on 3rd Grade  
   OLSAT total math test
  OR IQ 130 or above
Sixth Grade  -  93.8% or above on 5th Grade  
   OLSAT total math test

First Year

The plan began its first year with a large complement of 
students, including 11 fourth graders, 6 fifth graders, and 
11 sixth graders.  Each group met daily for a 50 minute 
period.  Fourth grade students proceeded through their 
standard fourth grade text, along with extensive enrichment 
activities.  Although the fifth and sixth grade students were 
combined into a single group, the curriculum was modified by 
presenting parallel lessons between the fifth and sixth grade 
books and supplementing material by the purchase of an 
introductory Math/Prealgebra text that successfully bridged 
the gap between the two classes.  

In each class material was presented in a combination 
of lecture, class discussion, homework, and evaluations 
through daily class meetings.  It was early determined that 
students would be given regular and rigorous homework in 
order to raise expectations, improve student performance, 
and to provide a source for regular feedback to both students 
and parents.  The volume of homework was equivalent to 
more than twice that received by students in the regular math 
program, and the number of assessments of any kind ranged 
from 25 to 40 during any nine week school period.  Student 
completion was extremely high, and most students completed 
the year without missing any assignments whatever.

First Year Results

Evaluation in the Spring consisted of a variety of measures, 
since each of the different grades already was scheduled 
for its own standardized test.  Results for the first year are 
shown below. 

The Second Year

Grade Level State Normed Test Other Evaluation
Fourth Grade Ohio 4th Grade Profi-

ciency Test
Average 278, Range 
31, Median 275
(All scores advanced 
proficient)

End-of-Book Math 
Exam (Gr. 4)
Average 96%, Range 
16, Median 94
  

Fifth Grade Otis-Lennon and Stan-
ford Achievement
Mean Math Achieve-
ment 96 percentile

Orleans-Hanna Alge-
bra Prognosis
Mean 81.8, Range 18, 
Median 84

Sixth Grade Ohio 6th Grade Profi-
ciency
Mean 271, Range 45, 
Median 272

Orleans-Hanna Alge-
bra Prognosis
Mean 83, Range 35, 
Median 85

The second year was the first year in which fifth and sixth 
grade classes met separately.  Five students in the fourth 
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grade program did not return for the second year: one moved 
to another district, two were not recommended to continue 
due to performance issues, and two withdrew from the 
program.  All of the fifth graders continued the program into 
sixth grade.  Due to the advanced standing of the sixth grade 
students after the first year, a separate Prealgebra class for 
grade 7 was added in order to accommodate these students: 
four elected not to continue. 

It became very obvious early in the school year that the 
differentiated fifth and sixth grade classes made a significant 
positive difference in the overall classroom atmosphere and 
in the amount of material that could be covered.   The fifth 
grade class, now in its second year of acceleration, proceeded 
swiftly through the fifth grade book and completed it by the 
first week of the second semester.  An unexpected result was 
that both the sixth and seventh grade classes, in their second 
year of acceleration, appeared to have largely absorbed and 
retained material presented during the previous year.  By 
the end of the first semester of their second year both the 
sixth and seventh grade classes had completed over 75% 
of the Prealgebra book.  When these students were given 
selected Algebra I exercises as enrichment material, they 
demonstrated rapid mastery and completed two advanced 
Algebra I chapters on Polynomials and Factoring in addition 
to their Prealgebra work.  For example, an end of chapter 
test from the Algebra book over multiplying and dividing 
polynomials was completed by the seventh grade students 
with an average score of 92%.  

Analysis

Several generalizations can be made from these data.    
Participation in the math acceleration program has resulted 
in significantly improved scores on both course-related and 
standardized tests.  One elementary principal was proud to 
report that the average math proficiency scores of students in 
the fourth grade math enrichment class were the highest ever 
achieved by his school.   Fifth grade students showed an 18 
point average improvement in their fifth grade OLSAT total 
math scores over their third grade scores, and in addition 
scored an average of 81.8 on the Orleans-Hanna test while 
taken in March during their fifth grade year, and an average 
of 92 on the Orelans-Hanna test taken eleven months later. 

There are several different models used by schools for 
delivering some kind of gifted instruction, and the content 
received by students is largely determined by these delivery 
models.   In a pullout program, students are removed from 
their regular classroom and participate in various special 
instructional activities that may or may not correlate with their 
regular class work.   In an inclusion program, gifted students 
may participate in broadened subject-area activities, the 
pace and content of which is usually determined by the basic 
curriculum of the larger class from which the students come.  
In each of these, the central focus of the program relies 
on the student's pursuing the identical core curriculum and 
pacing of the larger group.  In an era of increasingly strict 
curricular standards, many teachers are increasingly nervous 
about any kind of program which removes the student for 
any length of time from the standard curriculum, due to the 
chance that the student will miss some part of the instruction 
that would take place while they are gone.

In contrast, academic acceleration offers the gifted student 
an opportunity to receive regular, daily instruction at a level 
more consistent with his/her ability.  In recent years whole-
grade acceleration or "grade skipping" has largely given 

way in favor of subject area acceleration, where a student 
receives daily instruction in a higher grade level while 
maintaining his/her presence within the self-contained age 
level classroom.  Since a significant percentage of early 
identified gifted children are gifted in mathematics, math 
acceleration is an area in which a school may easily adapt 
the curriculum and scheduling framework in which to serve 
gifted children through a challenging basic, well-established 
core subject area.  Math lends itself particularly well to 
subject acceleration since both the progressive nature of the 
curriculum and the large amount of repetition in the standard 
curriculum make it easier for gifted children to achieve at a 
significantly faster pace.

Conclusions

There are many long-term advantages to students participating 
in an accelerated math program.  Among other advantages, 
students who gain early entry to advanced courses have a 
much easier time gaining entrance to college level classes 
through PSEO and by the time they are ready for college 
will have demonstrated significant academic achievement 
to college admissions and scholarship offices. (Ream, 1994: 
Madrid, 1997)

Acceleration has many distinct advantages over a pullout 
program.  These include:

1. Subject accelerated students are able to progress 
significantly faster than their peers through core 
curricular material

2. The pullout dilemma is eliminated since students 
no longer miss any other subject area classes while 
attending the accelerated class

3. Subject matter is easily aligned with local and state 
standards since both subject and curriculum are 
standards based.

4. Students who have completed rigorous accelerated 
p programs gain early entrance into advanced 
coursework and experience greater success in college 
programs. 

There are also several problem areas that must be addressed, 
including:

1.   Teachers often resent advanced students being 
removed from classrooms

2.   Student and building schedules must be aligned, 
especially when students move between elementary, 
junior high, and high school classes within a single 
day.

3.   Transportation and placement issues may arise, 
especially in districts with widely separated buildings. 

There are several factors that must be considered when 
planning to accelerate students.  Areas of concern include 
appropriate student screening and identification, establishing 
a long-term service plan that stretches over several years, and 
educating both students and parents as to the advantages of 
the program.
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Table I:  Otis-Lennon/SAT,  Ohio Grade 4 Proficiency, and TOMA II results from 2/05 Experimental Group, after one year in program

  3rd Grade OLSAT scores    Gr 4 Proficiency   (TOMA II) from  2/05
         Grade Equivalent Scores
  TR TL TM TIQ VIQ NV  M R           
 
S1 96. 99. 97. 123 123 118 269   >12.2 >12.2 9.2 >12.2 135
S2 95 80. 93. 119 125 111 300 264 12.20 9.80 4.00 12.20 127
S3 96. 85. 75. 120 114 123 269 264 12.20 6.80 10.50 10.80 128
S4        280 250 12.20 10.80 12.20 12.20 132
S5 61. 60 79 116 107 126 269 224 10.80 6.80 11.50 12.20 118
S6 98. 93. 90 125 120 126 280 250 12.20 11.50 9.20 12.20 133

(TR = Total Reading, TL = Total Language, TM = Total Math, TIQ = Composite IQ, VIQ = Verbal IQ, NV = Nonverbal IQ on  Stanford 
Achievement Testing, Grade 3 administration)

Table II (to be added) results from 5/5 Experimental Group after two years in program.
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