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Abstract

This paper discusses a project (ASCEND) that was designed to provide science curriculum enrichment for students
in publicly maintained secondary schools in an English city. The context of the project was (a) England’s National Cur-
riculum, and comprehensive school system, which set out a ‘one model fits all’ approach to school science; in conjunction
with (b) national policies on meeting the needs of ‘gifted and talented’ students, requiring schools to provide suitable
provision for their highest attaining pupils. This context reflects a long-standing tension in English education between,
on the one hand, offering equality of opportunity, and considering Education as a means of facilitating social mobility,
whilst, at the same time, meeting the needs of different groups of students through offering parents a sense of being
able to choose between schools with different strengths and qualities. The ASCEND project responded to this set of
circumstances by developing learning activities organised around three key features: a focus on the nature of science
(NOS); an emphasis on self-regulation of learning; and a context of small-group work.

The focus on NOS reflected an area of ongoing developments in the English curriculum, and an area of science
teaching where it was widely recognised school provision was commonly weak. More importantly, by its nature, this
aspect of science learning offers potential contexts that are well suited to challenging the most able students. The focus
on developing metacognition reflected both the value to all learners of being able to self-regulate their own learning,
and the particular value to gifted learners—who may find limited challenge in many school science activities—of being
able to develop as autodidacts. Finally, the choice of adopting group work activities was informed by an awareness that
many gifted learners may lack classroom peers able to challenge their thinking at an optimum level, and the opportunity
of bringing together selected students from different schools offered the possibility of students meeting and working
with like minded peers from other schools. Group work not only offered opportunities for peer scaffolding of learning,
and to negotiate and organise team responses to challenges, but also to practice the kind of dialogic argumentation that
is central to scientific work.

It was found that students generally enjoyed taking part in the ASCEND programme, and found the degree of control
they were given over their work quite novel. The project highlighted a mismatch between students’ typical experiences
of school science in England and the type of learning activities likely to support the intellectual development of the
most able students. The students told us they were used to school science activities that were highly structured and
supported by close monitoring by teachers, and they found the more open-ended ASCEND activities—where they were
asked to monitor and evaluate their own progress through an extended task—quite different to the demands of school
science. It is argued that the ASCEND strategy was broadly successful, and offers an example of how provision for
gifted learners can be designed to fit local circumstances. The project also provided resources for adoption and adaption
by others offering science enrichment programmes for gifted students.

Key words: Gifted learners, comprehensive system, curriculum enrichment, nature of science, metacognition, ASCEND
project
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1. Introduction

This paper describes the design of an enrichment
programme designed to challenge gifted secondary-age
learners by supplementing the standard science curricu-
lum. The project was known as ASCEND: Able Scientists
Collectively Experiencing New Demands, and it was run
as a partnership between the author at the Faculty of
Education in Cambridge, and four of the local main-
tained secondary schools, with financial support from a
charitable foundation interested in developing teaching
in science and technology. The project provided a series
of after-school enrichment sessions on a voluntary basis,
staffed by graduate scientists studying in the Faculty of
Education.

The project involved developing a programme of twi-
light (late afternoon/early evening) sessions, organised in
the University, which 14-15 year old students from local
schools could attend. The programme was later used as
the basis of ‘activity days’, where schools brought stu-
dents into the University for a full day off-timetable, and
the materials were published with an accompanying
monograph describing the rationale for the project and
its activities (Taber, 2007b). The project responded to par-
ticular features of the educational context in which the
project was undertaken, and also revealed something of
the disparity between typical school science classroom
activities and the type of learning experiences likely to
challenge the most able learners.

II. The context for the project

The English education system is difficult to describe
succinctly, as it has evolved unevenly under pressures
from various political forces at both national and local
level, and so it cannot be readily reported without con-
siderable simplification. For the purposes of the present
account, then, ‘considerable simplification’ will be em-
ployed, whilst referring to particular complications where
they are especially relevant to the background to the
ASCEND project.

In England, education is required for all children of the
ages 5-16 years. England has a system of schools ‘main-
tained’ from the public purse, providing free places for
all children of school age. However, something like 7%

of children in England attend some form of school inde-
pendent of government finance and control rather than
maintained schools. Understanding why parents choose
to send their children to fee-paying schools when they are
entitled to (and contribute to funding through their taxes)
free state education is a complex issue, but it seems fair to
say it reflects more on vestiges of a once prominent class
system, than on a general inadequacy in state schools,
or a clear superiority of teaching available in the inde-
pendent sector. Some parents feel that they want to (and
that they are wealthy enough to afford to) buy a more elite
education for their children, which they consider will give
them an advantage in their future lives. Others, perhaps,
are just more concerned with the ‘class’ of people their
children mix with.

The project discussed here was undertaken with chil-
dren attending state maintained schools, which were
‘comprehensive’. In principle this means that they provide
an education for all children in their immediate neigh-
borhood (or catchment area), and may be considered as
schools serving all elements of a local community. This
was a major change in the organisation of the maintained
secondary sector, which, when established in 1944, origi-
nally set out a system of grammar schools for the more
able minority and secondary modern schools (and some
‘technical’ schools) for the majority who did not demon-
strate high intellectual attainment at age 11.

That system fell into disrepute, as it become clear that
what was being measured in the examination at the end
of primary school said more about the class-background
of pupils than their academic potential. Students from
‘middle-class’ homes with certain parental attitudes and
typically higher levels of resources at home, were bet-
ter equipped to do well at school (Dika & Singh, 2002)
and much more likely to secure grammar school places;
whereas most ‘working class’ children were unlikely to
be offered grammar school places, and consequently very
unlikely to ever progress to higher education (because the
General Certificate of Education (GCE) Ordinary Level
courses that were part of the progression system were
originally only available in the grammar schools). In time
an alternative Certificate of Secondary Education (CSE)
system was provided for the secondary modern pupils,
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which in principle proved an alternative qualification for
selection to university entrance level courses (ie., GCE
Advanced Level courses, usually taken by 16-18 years
olds). The comprehensive system of schools serving the
local community was then a response to perceptions that
selection at age 11 was elitist and undermined the pos-
sibility of equality of opportunity for children from all
social backgrounds.

1. Comprehensive Schools, gifted learners, and
elitism

Comprehensive schools were meant to be suitable
for virtually all pupils (the exceptions being those with
severe special needs, for whom ‘Special Schools’ were pro-
vided), and so admitted a wide ability range. As part of
the comprehensive philosophy, there was initially much
use of mixed-ability teaching, although this was often re-
duced in the upper secondary years, and indeed in some
subjects such as mathematics, setting by ability was com-
mon from the lower forms. (Over time, this has shifted,
so that setting in many subjects is now common in most
secondary school years.) Initially both GCE and CSE ex-
aminations were retained, allowing schools to teach what
were seen as more academic GCE courses to their top sets.
However, during the 1980s there was another change to
homogenize the secondary educational experience when
these two examinations were replaced by a new hybrid
‘General Certificate of Secondary Education’ (GCSE) as a
common terminal school examination for all pupils.

The arrival of the comprehensive school also under-
mined a focus on gifted learners in schools. There had
previously been programmes, for example working with
pupils identified as gifted in their primary schools (Fisher,
1969), to offer some children more advanced work than
their school-mates. These types of initiatives tended to
become seen as suspect, as the comprehensive system
was meant to avoid elitist approaches. There was a com-
mon assumption that the most able pupils already had
advantages, and resources should be better be directed to
those more needy. What seems to have happened, is that
in bringing about change to undermine longstanding so-
cial inequalities in England, any attempt to identify high
achievers and offer them something different or extra be-
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came tainted by association with social elitism,

This was ironic, considering that the main argument
against the system of separate types of schools was that
selection at age 11 was not based on the potential of learn-
ers, and so assigned many potential high achievers to a
school with lower expectations and norms, where their po-
tential was unlikely to be fully developed. Comprehensive
schools are meant to be able to meet the needs of a wide
range of learners within a single school community, and
that should mean recognising and responding to diversi-
ty—including children of exceptional ability.

The move to a common examination system oc-
curred a few years before a legally enforceable National
Curriculum was introduced at the start of the 1990s
(Statutory Instrument, 1989). That set out (for the first
time in England) what all students should learn in four
‘key stages’ (KS1, 5-7 year olds; KS2, 7-11; KS3: 11-14;
KS4: 14-16). This had the effect of further reducing the
diversity of courses studied in schools. This was especial-
ly so in secondary science, where a ‘broad and balanced’
science course was prescribed that was intended to be
suitable for all. Lower attaining students who had previ-
ously often studied more ‘applied” science courses (such
as rural science or automotive science) were now expected
to study the same common science course as the highest
achievers—who might have previously undertaken sepa-
rate science courses in biology, chemistry and physics, and
indeed supplemented these with geology or astronomy in
some cases. (Again, this account is necessarily simplis-
tic: e.g. the introduction of the national curriculum had
the positive effect of increasing the numbers of students
studying topics from across the sciences at ages 14-16.
However, its positive achievements were accompanied by
less desirable, unintended, consequences).

Since the 1990s, the comprehensive nature of maintained
schools has been repeatedly undermined by initiatives to
allow parents some choice of schools for their children,
by encouraging them to apply for places at schools other
than just the school serving the particular catchment
area where they lived. This was associated with shift to
a ‘marketplace’ mentality in maintained sector schooling,
setting up schools as being in competition for pupils (and
so for per capita funding). In part this was achieved by the
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establishments of league tables, based on pupil examina-
tion results, and in part by various initiatives to allow
schools to have special character—as ‘City Technology
Colleges’, or as having a nominal subject specialist status,
or most recently to be considered ‘Academies’.

The school league tables were based upon a fairly sim-
ple measure of the number of students obtaining at least
five passes with grades in the A-C range (when grades
were on a scale of A-G). By comparison, the highest ob-
taining students might be expected to pass twice as many
subjects, with mostly A grades. The key criterion was then
based not on excellence but a modest level of attainment.
A school became publically recognised as performing
well when as many as possible of its students attained at
least moderate examination results, without regard to any
broader profile of attainment. Schools often responded by
focusing extra resources not on the students who were
struggling or were unchallenged by school work: but on
those who were on course for D grades but might with
extra support achieve enough C grades to count as suc-
cessful in the league tables.

2. Supporting the ‘gifted and talented’

In effect, secondary education in England had shifted
from a situation where high attaining pupils attended
their own schools, to an increasingly homologised system,
where a common curriculum, and common examination
system, were intended to meet the needs all pupils, and
where success was largely judged in terms of the propor-
tion of pupils in a school that could achieve at mediocre
levels in examinations. Schools were encouraged to de-
velop their own distinctive character, and to compete with
neighbouring schools, but within the constraints of a
common curriculum and examinations regime (i.e. to be
seen to be doing much the same thing as other schools,
but ‘better’). Within this context, it increasingly became
clear that the most able students were often not being chal-
lenged enough (Her Majesty’s Chief Inspector of Schools,
2001), and many high attaining pupils found their science
courses lacking intellectual demand.

The government introduced policies on what it termed
‘Gifted and Talented’ (‘G&T’) pupils. In its use of the
term, a gifted pupil was simply one who was considered

in the top 5-10% of pupils in the year group in academic
subjects (DfES, 2003). This local norm referencing meant
that a pupil judged gifted in one school might well not
be considered so in another school with a different profile
of attainment among pupils. Once this priority had been
identified, advice on what made students gifted, how to
identify them, and what to do for them once identified,
was plentiful (DfES, 2002, 2003; The National Strategies,
2008), but often quite vague and seemingly based on re-
cycling general guidance. This was perhaps inevitable, as
limited research had been undertaken on provision for the
gifted in the UK for the several decades as a focus on gift-
ed learners was considered politically suspect and elitist.
Such a situation, apart from anything else, was entirely
counter-productive in tackling social inequalities. If par-
ents considered their children were not being sufficient
challenged in comprehensive schools, then they could in
principle consider ‘moving them to the independent sector
where elitism was more likely considered a badge of hon-
our than a stigma. Yet, this option was only open to those
with the financial means to pay for a place, or those with
the cultural capital to support their child in applying for a
highly competitive scholarship that would fund a place.

3. Meeting the needs of the most able in science

Under the new ‘G&T’ policies, English secondary school
science departments were now being expected to identify
from among their pupils some who would be considered
‘gifted’ in science, and there was an increasing expecta-
tion that schools would be able to demonstrate they were
doing something to meet the particular needs of this
group. This was the context in which Prof. John Gilbert
(then at Reading University, later King’s College London),
Prof. Mike Watts (then at University of Roehampton, later
Brunel University) and myself initiated a seminar series on
Meeting the Needs of the Most Able in Science, supported
by funding from the University of Cambridge Faculty of
Education. The work of the seminar series was later used
as the starting point for compiling an edited book (Taber,
2007d). Various themes were explored, such as the nature
of giftedness in science (Gilbert & Newberry, 2007; Taber,
2007c; Winstanley, 2007), and how gifted students might
best be served by a focus on modelling (Grevatt, Gilbert,
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& Newberry, 2007), the use of student questions (Watts
& Pedrosa de Jesus, 2007), dialogic teaching (Scott, 2007),
context-based courses (Kind, 2007), exploration of con-
troversial issues in science (Levinson, 2007), and so forth.
Local teachers were involved in the work of the seminars
(Taber & Corrie, 2007), and some ideas were tested in local
schools (Taber, 2007a). Graduate scientists on placement
in schools whilst preparing for qualification as teachers
used ideas from the seminars to plan teaching about the
nature of science within their classes, with a particular fo-
cus on challenging the most able pupils (Taber et al., 2006)
as part of project on “Teaching about ideas and evidence
in Key Stage 3 science’ (Braund, Erduran, Simon, Taber,
& Tweats, 2004).

4. Able Scientists Collectively Experiencing

New Demands

The ASCEND (AbleScientists Collectively Experiencing
New Demands) project developed from this work, and was
set up following an invitation to the seven comprehensive
schools in the City of Cambridge to participate. Four of
them chose to join the project. It was decided that Y10
pupils (14-15 year olds) should be involved, as this is the
penultimate year of compulsory schooling, before deci-
sions are made in the final year about applying to college
courses or for posts in employment.

Schools were asked to identify suitable delegates. It
was made clear that the intention was to provide more
challenge than the standard science curriculum, and
schools were asked to invite pupils who showed interest
in science and who would benefit from being challenged
in this way. Delegates had to be prepared to give up some
of their own time, parents had to notify the school they
gave permission for attendance, and schools were asked
to nominate roughly even numbers of boys and girls.
Seven after-school sessions were organised during 2006,
each with a somewhat different activity, but with some

common themes.

III. Features of the ASCEND programme

The programme was planned around three particular
features (Taber, 2007b). Firstly the area of the nature
of science (NOS) was chosen as a suitable theme for the
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programme. Secondly, attention was given to ideas about
metacognition and the notion of a self-regulated learner.
Finally, it was decided that the sessions would be ar-
ranged around small group activities.

1. The nature of science

The theme of the NOS was selected for three main
reasons. Firstly, although learning about the NOS had
always been intended as an integral part of the English
national curriculum programme in science (DIEE/QCA,
1999; Statutory Instrument, 1989), it was recognised to
be an area that was often not well understood by teach-
ers, and so one that often did not get effectively treated in
class (QCA, 2005). Revisions of the National Curriculum
being undertaken by the government’s curriculum au-
thority (QCA, 2007), informed by a lively debate about
the type of science education most suited to young peo-
ple (Gilland, 2006; Millar & Osborne, 1998), were meant
to be rebalancing the emphasis away from prescribed
content of topics to an understanding of NOS (or what
was termed ‘how science works’)—that including the
processes of science as well as the products. This theme
therefore offered something that schools might recognise
as an area for development within their science provision.
The earlier project on ‘teaching about ideas and evidence’
had included an analysis of how ideas in the NOS might
be presented at a suitable level in the school curriculum
(Taber, 2008).

Secondly, as the programme was meant to provide
enrichment, it was important not to simply repeat, or
pre-empt, content that students would be meeting in their
school curriculum. One common criticism of the English
science curriculum at the time was that what was in-
tended to be a spiral curriculum with principled revisiting
of key ideas built in, was actually often experienced by
students as repeating much the same work in different
school years. By using the NOS theme, it was possible to
call upon examples of science not usually met in school
science as contexts for teaching about NOS. Finally, NOS
offered the possibility of introducing ideas, for examples
from the philosophy of science, that were considered like-
ly to be challenging even for students of high attainment

and potential in science.

NII-Electronic Library Service



Japan Society for Science Education

106 MEETING THE NEEDS OF GIFTED SCIENCE LEARNERS IN ENGLAND’S SECONDARY SCHOOLS

2. Encouraging metacognition

A supplementary theme used in planning the pro-
gramme was that of metacognition. One of the areas in
which it was considered gifted learners might be more
advanced than most of their peers was in having a meta-
cognitive approach to their learning (Shore & Dover,
2004). Moreover, one of the problems facing teachers
working with groups of pupils of widely varying levels
of attainment in the English context was being able to
effectively differentiate the needs of different students
(Stepanek, 1999). Genuinely gifted learners—in the sense
of the term as it is generally used internationally (Cropley
& Dehn, 1996; Sternberg, 1993), rather than in the English
context (as the top few percent in attainment in the local
context)—were likely to be considerably under-stretched
even when in ‘top sets’. Developing these students as self-
regulating learners could help them be more aware of
when they were not benefitting effectively from lessons,
and allow them to develop their own strategies to ensure
they were being sufficiently intellectually challenged
(Taber, 2009).

One aspect of the NOS which has traditionally been
underplayed in school science in England, is the creative
process (Taber, 2011b). A number of the ASCEND activi-
ties were deliberately made as open-ended as possible,
with potential for a range of possible outcomes, both to
reflect the creative nature of science, and to counter a
common criticism of school science in England: that in
order to maximise examination results, it is often taught
as a succession of specific formulations which match
what examiners report they are looking for in their mark
schemes. Arguably, the evolution of English school sci-
ence over the period of the 1980s and 1990s had led to the
greatest challenge for pupils being one of memory, rather
than one of imagination or logical argument. Open-ended
activities, without tightly defined criteria for successful
outcomes, offered opportunities for learners to develop
skills of planning and evaluation so important to self-
regulation in their learning.

3. Group work
A third design decision was to organise activities
around small group work, and furthermore to require stu-

dents to work in cross-school groups so that they were
having to work with some peers who they did not know,
and so had not already established working relationships
with. In part this decision derived from work presented
by John Gilbert at the earlier seminar series suggesting
that gifted students should be able to take on roles within
working groups. It also built upon ideas about the impor-
tance of dialogue in learning (Mortimer & Scott, 2003;
Staarman & Mercer, 2010): that is, in developing not only
the ability to present and critique argument, but also to
be able to entertain, compare, and look to draw upon, a
range of voices—something considered important in in-
tellectual development (Perry, 1970).

A group of four high ability students should provide
a social resource for tackling tasks that were deliberately
designed to be under-specified (and so required a degree
of planning and problem-solving for successful comple-
tion). This meant that the ASCEND activities encouraged
metacognitive reflection upon progress, and also provid-
ed opportunities for students to act as peer tutors when
sharing personal knowledge with other group members.
This also reflected the nature of much scientific activity,
which often involves teamwork, sharing of specialisms (a
particular focus of one of the activities), and engaging in
dialogue to critique ideas. This was encouraged by strict
instructions to the teaching assistants to only offer help
and support when explicitly requested by the groups.

IV. An overview of the programme
The outcome of this ‘design brief’ was a series of 10
activities, intended to occupy seven 90 minutes sessions.
These are reported in more detail in the report ‘Enriching
School Science for the Gifted Learney’ (Taber, 2007b), and
here the activities are simply listed for information:
e How do we decide if some activity is, or is not, scien-
tific?: Exploring the criteria we used to define what
1, and what is not, a science
e How do we learn?: The science behind learning, and
how it can inform study habits
o What makes a good scientific explanation?: The cri-
teria for a good explanation in science
e Can we identify patterns in data?: A practical activ-
ity looking to identify a scientific law
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o Can we learn from computers?: Using independent
learning materials designed to support learning
about college level Physics

e How do we produce new scientific knowledge?:
Exploring the work of famous scientists in terms of
simplified ‘philosophies’ of science

e How do science specialists work together?:
Developing a model of plant nutrition by synthesis-
ing ideas from biology, chemistry and physics

o Why do scientists believe in evolution?: Exploring
objections to evolution by considering the argument
for natural selection

e What is it like?: A card game encouraging players to
find analogies between scientific concepts and every-
day ideas and phenomena

e How do we evaluate scientific models?: Comparing
two particle models, and two models of ionic
bonding, in terms of how well they can explain phe-

nomena/properties.

V. Reflections on the programme

The programme was judged effective by the partici-
pants, and the science teachers working with them (Taber
& Riga, 2006). However, it is important to point out that
ASCEND was a research and development project, pri-
marily seeking to develop materials for a programme, and
there was no independent evaluation. Although pupils
generally rated sessions highly, it should be noted (a) they
were all both school- and self-nominated, and so clearly
approached the programme with positive expectations;
(b) the programme involved visiting a prestigious univer-
sity, and presented novelty as well as, potentially, status;
(c) the sessions were designed to treat the ‘delegates’ as
adults: these 14-15 years olds arrived for a conference
type registration with refreshments provided, and then
mixed with new like-minded peers (of both sexes), and
were then introduced to learning activities in an adult
environment where the teaching staff only offered help
when asked, and avoided criticising students for their
ideas, approaches, or even off-task behaviour such as
‘wasting’ time chatting and ignoring the set task. That
kind of off-task behaviour was certainly seen, although
only extensively in a very small number of the learners.
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It was considered that these young people had to be given
responsibility to regulate their own use of their time: es-
pecially in a voluntary programme, when surrounded by
good role models of peers working away at the set tasks.

Given these various conditions, marking out involve-
ment in the programme as something special, it would be
inappropriate to assume the success of the programme
can be seen as validating the design of the activities.
Rather, the programme provided provisional indications
that these design features are promising for testing out in
the contexts of other programmes offering enrichment in
similar curriculum contexts. Perhaps just as interesting,
despite the apparent success of the programme, ASCEND

did raise some issues for further reflection.

1. Selection of participants

No recommendations were offered to schools in terms
of examination scores, intelligence test measures or
similar benchmarks for who should be nominated for the
ASCEND programme. It made sense to invite schools to
set their own specific selection criteria, as schools were
already being asked to identify gifted learners, and the
teachers were in the best position to make judgements
about which pupils in their care were able to respond posi-
tively to extra challenge.

However, this meant that the make-up of the delegates
reflected the government’s notion of which pupils are
‘gifted’, in that a secondary school would be expected to
have something like ten-twenty gifted learners in a year
group. So those identified would include not only the
exceptionally able, but also other intelligent, competent
and hard-working students. The students we worked
with in ASCEND included some who seemed obviously
exceptional in terms of their knowledge base, modes of
arguing, sophistication of thinking etc, but as part of a
more heterogeneous group. Probably only a handful of
the students we worked with would have been considered
suitable for gifted programmes in some national con-
texts.

These most likely benefitted considerably from the op-
portunity to take part in ASCEND, and in particular to
undertake open-ended and self-(/group-) directed activi-
ties, as it probably offered a rare glimpse of the challenge
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that education can offer to such learners. Some other dele-
gates at ASCEND were perhaps less ready to benefit fully
from this type of science education provision.

2. Different expectations of what science learn-
ing is about

However, whether this reflected the learners’ potential
to respond more than their expectations and familiar
norms was less clear. This is difficult to judge, as it was
clear from the feedback provided by the delegates that
most of these students were quite unused to the types of
demands our programme made. This was certainly inten-
tional, but the extent to which these 14-15 year olds found
aspects of ASCEND novel was quite notable. Generally,
from what they told us, these adolescent students were
not used to being asked to undertake anything open-
ended in science lessons: rather classroom science always
had definitive goals, and clear and expected structured
means to reach them. In an English idiom, these students
expected to be ‘spoon-fed’ in science classes—to be told
what to do, and how to do—and then what to do next, and
how to do it.

Moreover, in keeping with this expectation, these stu-
dents were also used to a classroom environment where
there was constant evaluation and feedback on progress:
the idea of being given a task and allowed to construct,
develop and execute a strategy over a period of around
an hour or so without a teacher interjecting regularly to
advise on whether a suitable path was being followed,
seemed unheard of.

This is not a criticism of school science, and of sci-
ence teachers doing what they see is their job. Leaving
most secondary students with minimal guidance, on most
tasks, does not represent good teaching (Taber, 2011a).
However, if gifted learners are not sometimes given this
experience, then they are not going to be supported in
developing their potential. Moreover, this raises a more
general issue about how we scaffold student learning for
all learners (Wood, 1988). In specific terms, we need to
fade support as students learn skills and develop concep-
tual frameworks and cognitive strategies. Arguably the
English science national curriculum programme of study
in operation to 2007 (DfEE/QCA, 1999) was so cluttered

with content that teachers always felt the need to move on
from any particular topic area long before most students
had developed sufficient understanding to work with
minimal guidance. In more general terms, if we expect all
learners to develop metacognitive skills and habits of self-
regulated learning, then we have to provide opportunities
to scaffold these meta-level skills by gradually providing
possibilities for less closely directed working. ASCEND
showed that only the most gifted students in the English
context were ready to cope with work that was genuinely
open-ended in science, but other able learners should be

expected to adopt such modes of working at this age.

3. The role of laboratory work

Because of the foci selected for the project, only one
activity contained substantive laboratory work. The
students would have liked more ‘practical’ (i.e. labora-
tory) activities. There have been significant criticisms of
the way practical work has evolved in English schools
particularly since the national curriculum was imposed
{(Abrahams, 2011; Taber, 2008), and in particular the lim-
ited extent to which much school science laboratory work
facilitates conceptual learning. Associated with this, there
has often been a perception of school science in England
being taught through a combination of ‘theory’ (often
based on largely didactic presentations) and ‘practical
(laboratory) work, such that students often expect practi-
cal work to be a break from considering theoretical ideas,
and teachers consider that their classes include sufficient
active learning as they include plenty of ‘practicals’.

Government guidance on teaching science (Key Stage
3 National Strategy, 2002a, 2002b) is informed by con-
structivist thinking (Bodner, 1986; Tobin, 1993), but
over-simplified to such an extent (Taber, 2010) that in
practice English science classrooms often include lim-
ited ‘active’ learning opportunities besides practical work
(Taber & Bektas, 2009). ASCEND was designed so that the
activities would be ‘active’, despite being generally class-
room (rather than laboratory) based. Ideally a programme
such as ASCEND would be complemented by provision
of enquiry-based laboratory project work (West, 2007).
Suitable schemes are already available in the English con-
text, that are suitable for adoption within sequences of
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lessons (where teachers can find ‘space’ for them), or as
extra-curricular activities (Taber & Cole, 2010).

4, Final thoughts

The ASCEND programme was intended as a pro-
gramme that the schools involved could adopt, and then
organise between them, taking over the teaching. Schools
working together would ensure a sufficient cohort size
for a viable programme. Despite the schools being very
positive about the initiative, they failed to adopt the pro-
gramme as intended. In part this was probably due to
other teacher commitments, but in part it related to the
demise of the formal ‘confederation’ arrangements by
which schools had for a short time been encouraged by
the government to cooperate—something at odds with
the general market-place mentality (developed by succes-
sive governments) which made these schools competitors
for local students.

However, the programme was adapted for use in an ac-
tivity day format, where students from local secondary
schools came into the University for a day to work with
science graduates completing teacher training. The pub-
lication of the materials by the educational charity the
Gatsby Science Enhancement Programme (Taber, 2007b)
has now made them more widely available. Although the
programme was developed in the specific curriculum con-
text outlined here, the open-ended tasks drawing upon
NOS are suitable for use in many other educational con-
texts.

The ASCEND programme provided secondary age stu-
dents a taste of a more challenging and open-ended type
of science education, and so a glimpse of what could be
done to challenge the most able learners in school science.
It also suggested that many of those considered ‘gifted’
in English secondary schools are not ready to learn effec-
tively from such challenges at the present time, and would
need transitional support before being able to take full
advantage of such learning opportunities. In part this is
due to the rather pragmatic, but under-theorised way that
‘giftedness’ is currently understood in the English educa-
tion system, so that the category ‘gifted’ actually includes
students of a wide range of attainment and potential,

many of whom would be considered able or intelligent,
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but not gifted, in most countries.

More significantly, the standard fare of English school
science consists of moving quickly through many sci-
ence topics, high demand in terms of how much to learn
(and often the specificity of the form of words expected
in examinations), but limited opportunity for developing
genuine research skills, for creativity, for opportunities
to self-regulate, or indeed to do virtually any work that
is not guided by high levels of external feedback and
evaluation. In such a context there is not only limited
scope to challenge those who might currently be consid-
ered to show exceptional ability in science (those we saw
who clearly thrived in the context of ASCEND), but also
limited opportunities to develop those others of less ex-
ceptional ability but who are also marked as gifted in the
English context. Some of these students found the discon-
tinuity from school science to the challenge of ASCEND
activities quite extreme, and did rely on input and support
from the teaching assistants more than had been antici-
pated. These students would probably have benefitted
from having previously met work of intermediate levels
of challenge to prepare them for getting the most out of
ASCEND, but their experience of school science did not
seem to offer that.

It would seem then that the English school science cur-
riculum understood largely in terms of broad coverage,
and regurgitation of pre-packaged knowledge, did not
provide the type of experiences either of these groups of
learners needed to meet their full potential. Such school
science is neither fit for gifted learners, nor indeed for
preparing scientists of the future. This suggests that
enrichment programmes, such as ASCEND, are needed
both to stretch the most able, and to extend other able
students.
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Note

The text of Enriching School Science for the Gifted
Learner may be downloaded at https://camtools.cam.
ac.uk/wiki/site/~kst24/gifted html.

References

Abrahams, L: Practical work in school science: A minds-on ap-
proach. London: Continuum, 2011.

Bodner, G. M.: Constructivism: a theory of knowledge. Journal
of Chemical Education, 63(10), 873-878, 1986.

Braund, M., Erduran, S., Simon, S., Taber, K. S., & Tweats,
R.: Teaching Ideas and Evidence in science at key stage 3.
Science Teacher Education, (41), 12-13, 2004.

Cropley, A. ], & Dehn, D. (Eds.): Fostering the Growth of
High Ability: European Perspectives. Norwood, N. ].: Ablex
Publishing Corporation, 1996.

DIEE/QCA.: Science: The National Curriculum for England,
key stages 1-4. London: Department for Education and
Employment/Qualifications and Curriculum Authority,
1999.

DIES.: Teaching able, gifted and talented pupils: overview,
2002. Retrieved 14th January 2004, from http://www.stan-
dards.dfes.gov.uk/midbins/keystage3/, 2002.

DIES.. Teaching able, gifted and talented pupils Module 4:
Science for gifted pupils. London: Department for Education
and Skills, 2003.

Dika, S. L., & Singh, K.: Applications of Social Capital in
Educational Literature: A Critical Synthesis. Review of
Educational Research, 72(1), 31-60, 2002.

Fisher, S. G.: Working with Gifted Children in Science. In S. A.
Bridges (Ed.), Gifted Children and the Brentwood Experiment
(pp. 128-135). Bath: The Pitman Press, 1969.

Gilbert, J. K., & Newberry, M.: The characteristics of the
gifted and exceptionally able in science. In K. S. Taber (Ed.),
Science Education for Gifted Learners (pp. 15-31). London:
Routledge, 2007.

Gilland, T. (Ed.): What is Science Education for? London:
Academy of Ideas, 2006.

Grevatt, A., Gilbert, J. K., & Newberry, M.: Challenging able sci-
ence learners through models and modelling. In K. S. Taber
(Ed.), Science Education for Gifted Learners (pp. 85-99).
London: Routledge, 2007.

Her Majesty’s Chief Inspector of Schools: Providing for gifted
and talented pupils: An evaluation of Excellence in Cities
and other grant-funded programmes. London: Office for
Standards in Education, 2001.

Key Stage 3 National Strategy: Framework for teaching sci-
ence: years 7, 8 and 9. London: Department for Education
and Skills, 2002a.

Key Stage 3 National Strategy: Misconceptions in Key Stage
3 science. London: Department for Education and Skills,
2002b.

Kind, V.: Context-based science: a ‘gift horse’ for the talented?
In K. S. Taber (Ed.), Science Education for Gifted Learners
(pp. 142-157). London: Routledge, 2007.

Levinson, R.: Teaching controversial socio-scientific issues to
gifted and talented students. In K. S. Taber (Ed.), Science
Education for Gifted Learners (pp. 128-141). London:
Routledge, 2007.

Millar, R., & Osborne, J.: Beyond 2000: Science education for
the future. London: King’s College, 1998.

Mortimer, E. F,, & Scott, P. H.: Meaning Making in Secondary
Science Classrooms. Maidenhead: Open University Press,
2003.

Perry, W. G.: Forms of intellectual and ethical development
n the college years: a scheme. New York: Holt, Rinehart &
Winston, 1970.

QCA.: Science: 2004/5 annual report on curviculum and as-
sessment London: Qualifications and Curriculum Authority,
2005.

QCA.: Science: Programme of study for key stage 4. London:
Qualifications and Curriculum Authority, 2007.

Scott, P. H.: Challenging gifted learners through classroom
dialogue. In K. S. Taber (Ed.), Science Education for Gifted
Learners (pp. 100-111). London: Routledge, 2007.

Shore, B. M,, & Dover, A. C.. Metacognition, intelligence
and giftedness. In R. ]J. Sternberg (Ed.), Definitions and
Conceptions of Giftedness (pp. 39-45). Thousand Oaks,
California: Corwin Press, 2004.

Staarman, J. K., & Mercer, N.: The guided construction of knowl-
edge: talk between teachers and students. In K. Littleton, C.
Wood & J. K. Staarman (Eds.), International Handbook of
Research of Psychology in Education (pp. 75-104). Bingley:
Emerald, 2010.

Statutory Instrument: The Education (National Curriculum)
(Attainment Targets and Programmes of Study in Science)
Order 1989. England: London: HMSO, 1989.

Stepanek, J.. Meeting the Needs of Gifted Students:

NII-Electronic Library Service



Japan Society for Science Education

Differentiating Mathematics and Science Instruction.
Portland, Oregon: Northwest Regional Educational
Laboratory, 1999.

Sternberg, R. J.: The concept of ‘giftedness”. a pentagonal im-
plicit theory The Origins and Development of High Ability
(pp. 5-21). Chichester: John Wiley & Sons, 1993.

Taber, K. S.: Choice for the gifted: lessons from teaching
about scientific explanations. In K. S. Taber (Ed.), Science
Education for Gifted Learners (pp. 158-171). London:
Routledge, 2007a.

Taber, K. S.: Enriching School Science for the Gifted Learney.
London: Gatsby Science Enhancement Programme, 2007b.

Taber, K. S.: Science education for gifted learners? In K. S.
Taber (Ed.), Science Education for Gifted Learners (pp.
1-14). London: Routledge, 2007c.

Taber, K. S.: Towards a curricular model of the nature of sci-
ence. Science & Education, 17(2-3), 179-218. doi: 10.1007/
$11191-006-9056-4, 2008.

Taber, K. S.: Learning from experience and teaching by exam-
ple: reflecting upon personal learning experience to inform
teaching practice. Journal of Cambridge Studies, 4(1), 82-91,
2009.

Taber, K. S.: Paying lip-service to research?: The adoption of a
constructivist perspective to inform science teaching in the
English curriculum context. The Curriculum Journal, 21(1),
25-45, 2010.

Taber, K. S.. Constructivism as educational theory:
Contingency in learning, and optimally guided instruction.
In]. Hassaskhah (Ed.), Educational Theory. New York: Nova,
2011a.

Taber, K. S.: The natures of scientific thinking: creativity as
the handmaiden to logic in the development of public and
personal knowledge. In M. S. Khine (Ed.), Advances in the
Nature of Science Research—Concepts and Methodologies

BEHEFWY Vol. 36 No. 2 (2012) 111

(pp. 51-74). Dordrecht: Springer, 2011b.

Taber, K. S. (Ed.): Science Education for Gifted Learners.
London: Routledge, 2007d.

Taber, K. S, & Bektas, O. Secondary science teaching in
England: a view from the outside. School Science Review,
91(334), 111-118, 2009.

Taber, K. S., & Cole, ].: The CREST awards scheme: Challenging
gifted and talented students through creative STEM project
work. School Science Review, 92(339), 117-126, 2010.

Taber, K. S, Cooke, V. M,, de Trafford, T., Lowe, T. J., Millins, S.,
& Quail, T.: Learning to teach about ideas and evidence in
science: experiences of teachers in training. School Science
Review, 87(321), 63-73, 2006.

Taber, K. S., & Corrie, V.: Developing the thinking of gifted stu-
dents through science. In K. S. Taber (Ed.), Science Education
for Gifted Learners (pp. 71-84). London: Routledge, 2007.

Taber, K. S., & Riga, F.: Lessons form the ASCEND project:
able pupils’ responses to an enrichment programme explor-
ing the nature of science. School Science Review, 87(321),
97-106, 2006.

The National Strategies: Gifted and talented education.
Guidance on preventing underachievement: a focus on ex-
cpetionally able pupils. 00066-2008KT-EN. Nottingham:
Department for Children, Schools and Families, 2008.

Tobin, K. (Ed.): The Practice of Constructivism in Science
Education. Hilsdale, New Jersey: Lawrence Erlbaum
Associates, 1993.

Watts, M., & Pedrosa de Jesus, M. H.: Asking questions in
classroom science. In K. S. Taber (Ed.), Science Education for
Gifted Learners (pp. 112-127). London: Routledge, 2007.

West, A.: Practical work for the gifted in science. In K. S. Taber
(Ed.), Science Education for Gifted Learners (pp. 172-181).
London: Routledge, 2007.

Winstanley, C.: Gifted science learners with special educational
needs. In K. S. Taber (Ed.), Science Education for Gifted
Learners (pp. 32-44). London: Routledge, 2007.

Wood, D.: How Children Think and Learn: the social contexts
of cognitive development. Oxford: Blackwell, 1988.

(Received October 1, 2011; Accepted November 27, 2011)

NII-Electronic Library Service



Japan Society for Science Education

112  MEETING THE NEEDS OF GIFTED SCIENCE LEARNERS IN ENGLAND’S SECONDARY SCHOOLS

1F) AREPEFEZFICE T I2HETREDZ—I~DAHRK
—ASCEND 7RA>z ¥ b—

TA4RX S TAN—

YTy SR

B

KL T, A F) AHHOLAIFEFROEEAYRNELE LK FEL VF 2 7 20FET =
2= 7 b, ASCEND (Able Scientists Collectively Experiencing New Demands) 7" v ¥ = 7 b iz 2o\ TR T 5.
ASCEND 7u v =7 bDOERELT, (1) Fvadreh ) Fa5abBEPEERFEE LY, FERBE
BBLEWT B—DHEBFeTAx—BICEATS 77 o -1 RAaxbh i LA, (2) ‘FiEEhs
75 O —XEIE LA E VS EKND, ERNEFCECERCHEY R GREYH#EL D I ENFRICRD
BTl ZIiid, 1 F) ADEBLEFRCTHI» TH { BERBRARBEIN T 5. #HEOKEH%
it BEYASPORBEDOIREFELE 2 52— T, R, REZHCHLTCHFRCEDR R TR Y
BRI THL L VO BEATFEDL L THRBERERO = — AL L T&E /D THS. ASCEND 7 o
Ve PRIOMERTRIICIGZ DD THY, [BEOARE (NOS: Nature of Science) DOF%FE| [ B CHR%E
%8 (selfregulation of learning) DOFHFA| [DAK 7V —F I X HAIEBHOHS D] Lo 3o @ LI
BriREz2 T, RN EBESRHE L.

(B ORE | L, 1FVADH ) F 25 2B THENETHFOEBKCHS Z &, £ LR ¥HEKE
CBNTERTORO DA D TH A ENELEBINTVAFEETHA Z L AERL CHE
Lic. XOEBERIEELT, &%k OWE»bOBFFEIEE L, IFFECEIOE AR L Tk
BI&7en L5 FUCOXREAREETE 2. [ 2 2BMOBFH] it, TXRTCOEFENAFOFEOCXHHR
BTXHILOWRDEVIERANE, L THE, BEOFERBEER CIdkRmos 2 EbhTLES>S
RRIBEHLT, e HaObREG TERNLIILRLECIEREND -7, 328D [ 71— FiEH)]
X, ZLOFEESRIL 7 ACASDBEAYRAKRBCL TR T 2HHER-TWETHALS ZEEE
MLUTERELL. BRbFEODERINIEENEETLREAYBEL T, BOEE > - EHRRREI 2 F -
T OB E ey, HRFESZ ERNTEB L IR L. 27— FERNY, BIcAEREOFE G AD
B HRELD, RN RHEECT 525 —2 L LTOMEEABH LI DB LI035 1E00 Th
, ~HORFEC L PBAERET2RE Lo, FOMEEC I &R LHIBEEH O D TH 5

HEFREHBIZASCEND ¥ v 7 5 a~NEBEATEMLY. £ LT, 24t sL->T, a7 5 aDEdHhick
TAEBHENAKEFHE T > Lo fe. ASCEND 7 u 7 5 Aa%@ LT, 1% Y 2A0FERFCRT
HAEFOBI) R FEEE L, FFCERDOGVAROHINELZET D L5 hs 1 7OFEFFEEH L OXR
—HNFER D Cieo . BIMAREE, B brAEECEE I W EREE OTEE) THAf b BT
BRI, ZEBINDSZ EBRTWoA, ASCEND DJEEHI LI D A —7 v « = v N ThHH, HBREEY
BMLTCHHADORERE =2 —1, FHliT2LoRDLN, ThOLIIERBIFETRDLREH D E1Z4£L
Bioo Tt B2 7. K#HLTIL, ASCEND Y a o= 7 b BNAEFIZ T > TR TH o722 E2FHm LA
Z LT, #TOEBIEIL T ERE~NDHBH KOOV THlEZRT. ASCEND 7r = 7 b, &
ABMHSRELTRY, FREXZHR L LEARHERHE 707 7 2B T a0l 2 ATHLEAX
ni.

F—7—F IR, BREFH AT 4, 7V Fa720F, BHEORE, #2735, ASCEND 7o o=
7 b
GR: FBE %)

NII-Electronic Library Service



