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An evaluation of a two-year cognitive intervention programme in technology
education for Key Stage 4 (14 to 16 years), was reported in 1998 (Hamaker A.K.,
Jordan. P, and Backwell. J, 1998). The results suggested that the intervention
enhanced the performance of students in GCSE examination in Design &
Technology, Science and Mathematics in England and Wales. The effects appeared
pronounced for the concrete operational thinking student, (as measured by the
Piagetian tasks that were utilised) but less so, if at all, for the formal operational
thinking student.

Cognitive intervention programmes in science and mathematics (CASE and CAME)
have both been developed for Key Stage 3 (11 to 14 years) in the UK. Evidence from
CASE (Adey.P, and Shayer. M, 1994) suggests that Key Stage 3 should be a more
effective starting point than Key Stage 4 for such an intervention programme in order
to enhance the performance of all students at examination at the end of their
secondary education.

WHAT IS CATE?

The Cognitive Acceleration through Technology Education Programme (CATE) has
been designed to help 11 to 14 year old students (KS3) develop their thinking and
reasoning skills so that they are in a much stronger position to solve more difficult
problems that they may well encounter later in the school curriculum. The activities
are purely cognitive in structure (i.e. there are no ‘hands on’ practical or making
activities) and such lessons are integrated into the established schemes of work. The
authors worked closely with KS3 Design and Technology teachers in order to
determine the subject oriented platform from which the cognitive tasks could be
developed. Although these tasks were not designed to teach concepts or skills directly
related to design and technology schemes of work, they did align with a range of
focus topics in order for students to feel coherence within the delivery framework of
the subject however this might be formulated by the individual schools/departments.



CATE is attempting to use a description of development closely associated with
Piaget, Vygotskii and Feuerstein. It also attempts to use some of the reasoning
patterns associated with Piagetian epistemology, as exemplified through the CASE
project (1989 Adey. P. S, Shayer. M, Yates. C). Furthermore, the information
processing strategies associated with Feuerstein as exemplified through the Somerset
Thinking Skills Course (1988 Blagg. N., Ballinger. M., Gardner. R) form the basis
for the delivery of the CATE activities . Together these strands help define the
philosophy behind CATE and provide the theoretical foundation that teachers
develop from.

This paper will outline the essential features of the programme and the embedded
research tools used to monitor its short, medium and longer term effects. The authors
believe much of the success achieved in the pilot schools may be attributed to the
methodologies adopted by the participating teachers and in turn the nature and quality
of the training they have received. Prior to embarking upon ‘CATE teaching’, a
structured and comprehensive in-service training programme is delivered involving
all of the design and technology department within a school. In addition some Local
Education Authorities in England and Wales have launched aspects of CATE
teaching through a centralised training programme and one of the authors has
integrated a study of CATE (including training for classroom implementation) into a
BA Ed Design and Technology initial teacher training degree. An evaluation of these
training strategies will be reported on within this paper and an indication of the
further developments of CATE in light of this will be discussed.

THE CATE PROGRAMME

The essential feature of CATE is the concentration on the student’s thinking,
reasoning and problem solving capability. The teacher is the director of the activities,
of the classroom dynamic and of the resultant discussion that follows. The discussion
plays the central role in the development of the thinking in the lesson. The
development of a shared language between teacher and student and student and
student is critical to the success of the development of thinking in the lesson. This
requires much ‘Socratic’ type questioning of the ‘what, why, how’ type, both in
discussion with the whole class and with individuals and small groups. Students need
to make ideas and strategies available to each other, with justifications as to why they
are useful or not.

The programme comprises thirty six activities each of which consists of two tasks.
These are to be administered in Design & Technology lessons throughout Key Stage
3 (age range 11 — 14 yrs). The main task fulfils one or more key cognitive objectives
and should be completed in full. The second task allows students to ‘bridge’ from the
initial main task to ideas, strategies or prior experiences and although it would not be
necessary to complete this in entirety, it is nevertheless an important aspect of the



programme. Each of the activities have been designed to increase in cognitive
demand as the student moves from Year 7 through to Year 9. Each activity is
accompanied by a set of teacher’s guidance notes.

In developing this programme, the authors wished to address questions concerning
the effects of the intervention on the students’ performance, including the following:

Would cognitive intervention methodology improve the technology capability of the
student?

Would such an intervention programme improve the general information processing
capability of the student?

Would such an intervention programme allow for transfer into other areas of the
school curriculum?

These have been reported on at several junctures of the development period. We
wanted to investigate the effects of intervention methodology on perceptions of
teacher professional development and outline the implications for future teacher
education.

CATE TRAINING STRATEGIES
Initial Teacher Training

the key element within initial teacher training both on undergraduate programmes (3
and 4 year years) and postgraduate programmes (1 year and 2 year modular) was
awareness raising. This was introduced this year as part of the ‘learning and teaching’
framework across each programme with the opportunity provided for support for
students wishing to trial materials whilst on ‘school experience’ placements. It is too
early to provide ‘take up’ or evaluative data at this stage. However, initial responses
(albeit anecdotal) have been very positive.

In-Service training —

training for key personnel within local education authority regions and/or of whole
departments in schools has been by far the most favoured format to date.

RESEARCH RATIONALE AND METHODOLOGY

The authors have reported extensively on the effects upon student learning and
cognition since the initial inception of CATE. Much interest has been aroused
throughout this time as to the effects CATE might have upon teaching practitioners



and educationalists acting in supporting roles and what this might mean for future
teacher education and professional development. A post-training analysis of
evaluation has been collected over the past two years — this has been the first
indicator of possible changes in perception of design and technology teaching roles
and subsequent practice. A trial in three schools in 2002 included a more extensive
analysis based upon open discussion with participants (all three schools) and
individual interviews (two of the three schools). The open discussions occurred post-
training and followed-up in departmental meetings at least three months after initial
training. Interviews took place eighteen months after training and the use of the
CATE programme in those schools. Further interviews are planned in three education
regions in the UK over the next year to provide a more comprehensive view.

INITIAL FINDINGS

Formal interview evidence from teachers was obtained from schools B and C (Table
1) but not from school A. Evidence from school A was accrued through open
discussion.

Table 1
School B School C
1) What do you feel has been successful = Pupils developing learning skills = Allows the facility for class teacher to

with the use of CATE? step back and observe individuals and

small groups(reactions and interactions)

Motivating the less able

Pupils ability to develop and explain
strategies for problem-solving. These
are getting better each lesson

More reasoned responses as the
lessons have developed

Some of the later lessons have proved
very difficult

Pupils  talking to each other
constructively. Some pupils not used to
success are finding their efforts in the
lessons successful

Some pupils with behavioural problems
are becoming more sensible in the
lessons

The pace of lessons means pupils cover

a lot of work.

2) What do you think have been the effects = Awareness of the different strategies = More aware now when producing in-

or benefits, if any, upon your teaching? has a beneficial effect upon pupils who house material. — The approach and
do not respond well to the usual style of content have been highlighted.
teaching = Now more conscious of what I'm trying
= On occasions last minute organisation to achieve and can use the

has been difficult with the provision of model/approach of CATE to develop
other curriculum areas. subject specific tasks.

3) What do you feel have been the effects Raised self -esteem.

on your pupils?

For some pupils a noticeable
improvement in their ability to make
judgements and decisions.

Co-operation

Raising independence

The introduction and reinforcement of
Some behavioural problems have been specialist terminology.
more stable in the lessons

Increased confidence when sharing
Pupils feel better equipped to answer thoughts/ideas with others
questions/problems in the lessons

= Transferable skills




4) What do you feel have been the effects = See question 2

on the department? = We may implement these strategies as

part of the normal Technology
curriculum provision

adapted to be specific if desired

We feel effects will be more obvious in
years to come. .

More structured timetable for CATE

Guidance as to how to develop these
strategies into the normal Technology

5) What further support does you or the
department need in the future?

There is only one pilot group operating
in Year 7 this academic Year.

Will be discussing with Faculty Head

curriculum and other staff the possibilities to
= More of a Technology focus on the Sfa\;?bp this pilot with more groups and

worksheets e.qg.
equipment/tools/materials instead of

Would like support with the new Year 7

animals groups.
= Suggestions on how we can measure = Also to develop work already carried out
the effectiveness of the with the pilot group as they move into
Year 8.

Programme as we do it.

School A.

All teachers involved in CATE delivery believe that they have developed enhanced
classroom skills.
(Anecdotal evidence)

of the more powerful departments in terms of teaching and learning methodology

Year 10 Classes that had not been involved in CATE but had gone on to take GCSE,
have improved their grades due to the teachers having improved their skills through 18
months of CATE.

Students in CATE classes were better behaved than those students in non-CATE
classes for normal D & T.

All teachers would become trained in the CATE methodology.

The school was working to become a CATE training establishment

DISCUSSION

Teachers commented in school A that the behaviour of the students from the
experimental groups was much better than from those in the control groups, when all
were compared in normal D & T lessons. Whilst this anecdotal evidence is
interesting, it might be due to something other than intervention. The control group
was not as able as the experimental group was according to the Piagetian pre-test
data. Hence such students in the control group may have found D & T more difficult
and showed this difference through impulsive behaviour. However, teachers in
schools B and C also commented upon the positive behaviour of their particular
students. Perhaps there is an indication here that CATE does allow students to
become more concentrated and less impulsive in lessons. Teachers in all schools
commented upon the improvement in the way that their students were solving
problems through discussion and feedback.

The project does appear to have improved the teachers’ professional development
within the schools, or at least their own perceptions of professional development. The
Design and Technology department in school A decided that from September 2001,

Although not food specific, the lessons
compliment the  Technology and
support/extend what is already going on.

Some of the activities could be easily

The headteacher commented that the Design and Technology department was now one

CATE would now become part of the Key Stage Three curriculum for all Year 7 classes.




CATE would now operate to all students in Year 7. The school is taking part in a full
evaluation of the project to help answer the four questions posed at the start. This has
further implications for teacher professional development and training. Design and
Technology teachers not versed in the underpinning principles and classroom
delivery of CATE are now supported by the CATE co-ordinator and trainer within
the school. At the end of the two years, the headteacher in school A reported that the
Design and Technology department was now one of the more powerful departments
in teaching and learning methodology within the school.

FURTHER RESEARCH DIRECTIONS

The pilot evaluative study was used to seek trends in effective training models with
respect to empowering participants with key strategies for department-wide
implementation using an appropriate intervention methodology. The early analysis
points more to direct in-class development as the effective means of sustained
curriculum inclusion.

Pre and post research data has always been central to all cognitive acceleration
projects that have evolved from the original CASE material (4dey, P., Shayer, M &
Yates, C (1989)). Our next stage will be to investigate formally, the possibility of
correlation between sustained success at classroom level, if shown to exist, with the
training models under scrutiny. Longitudinal data is currently being collected from
the first pilot schools and the authors are presently engaged in initial analysis.

Initial Teacher Training postgraduate students completing in August 2004
(Secondary Design and Technology PGCE programmes, Goldsmiths College) will be
tracked with respect to their employment destinations and whether these have a
CATE involvement. The latter will require ‘positioning’ within a spectrum of
possible CATE developments. These may range from ‘no CATE teaching’ to that
where the new post-holder has significantly introduced CATE into the teaching
programme. New to this study will be an undergraduate cohort of final year students
completing a four year BA Education (Secondary Design and Technology) in August
2005. CATE training will be provided for this group and the current PGCE cohorts —
both groups will be tracked from September 2005. The model of CATE training for
ITT students will be consistent and college oriented — this allows for a different focus
to be placed on future research paths.



References

Adey, P., Shayer, M & Yates, C (1989). Thinking Science: The curriculum materials of the
CASE project.

London: Macmillan

Adey, P. & Shayer, M. (1994). Really Raising Standards: Cognitive intervention and
academic achievement.

London: Routledge.

Blagg, N., Ballinger, M. & Gardner, R (1988). Somerset Thinking Skills Course:
Handbook.

Oxford: Basil Blackwell
DFES. (2002). Gender differences in Design and Technology.
DFES website: WWW DFES.gov.UK

Hamaker, A.K., Jordan, P & Backwell, J. (1998) An evaluation of a two year cognitive
intervention programme in technology education for Key Stage 4 students in the UK.

The Journal of Design and Technology Education. 3,1 p26-33

McGuinness, C. (1999). From Thinking Skills to Thinking Classrooms: a review and
evaluation of approaches for developing pupils’ thinking. DFEE Research Report No
115. HMSO.

KEY WORDS

Achievement Cognitive acceleration ~ Curriculum Initial teacher training In-
service teacher training

Research Secondary education Technology education

APPENDICES

A. Extract from CATE programme — Activity with accompanying teachers’ notes

B. Post-training questionnaire



A. Extract from CATE programme — Activity with accompanying teachers’ notes

Coggratire A celertion oo Techmology Edocation

Acinity1TTask1? Murals
Fatierns and rdakicrshig

A tiled mural designed
for a school reception
area has to be moved
from the cmrent
school to a new site
fifteen miles away.
The mural has to be
taken down one tile at
a time and
reassembled in a
similar way on the new

Decide Tow this conld be done Write clear instriictions te explain how the
effectively in order for the nutral tiles sTrould be assembled on this new site,
to be reassembled corrvectly on nsing the existing matral as o model

the new site.

TH/IR CATE



Coggpitime b celoration throngh Techmology Education

Task 17A Pabterns and re alicashigs Tlarals

. . fou are to tuild a mural using the 20 large
panels shown below,

When positioned onto the wall, the panels

will malke the pattern shown on the left.
Drecide whete each patiel should be placed
® in constructing this mural,

) Fxplain carefully how ywou made your
‘ ’ decizion

AP A

| OrO1+3+O Hg}@
TR JESgrEe

o

THIJE CATE E ;

Teacher Notes on Activity 17:




Cogpitire fccelermtion tomgh Teckewlory Education

Activiiy 17 Patberns and relaiogmships

Murals

The dig qfthis @ativityis & e Dow sudents the

iy i develms fletheor an werenes fir
strucalanalys s ond i wite clemy inspuction s

Studentoutrames involve e b Towing infomntion
PROCESNE HRteEiS

¢ SelecEng questions fo iy enpBelt and mpldt
insuction

Visualisi gthe mskyequivements.
Tinkinpurevous procalires it fis fask
SBelecting ways of working fo suit e task
Checking md evaluting procedures
Shavinpand conpainpideas with othes

» Srmmibp vandng ond wmde st dng el
insructions.

v Anolpsng md swihes g fmoamatio,

»  Lodelip codivg od comparing dubmation.

v HE dem instrudion

This actimity folloars ot and redrdorces the pooceszes
ectabliched i the promions actimities, eecialby wtirky
1a.

Tach: 17 require the studet 1o code each tile and fen to

wTite eplidt betnadiore as to hoar  isto be
Te-aesembled some miles wmrey.

The secord tady 17 4 doars amrll momal whid acts 2 a
plarior temp Late for idadifirie amd locatiys the

indimidialpariels .
The explict fretnucions b sooaderts to costmad the
parwek ¥ito the momal with a eplaatio as o hoar
thic coald be dote.

Stadats hare to aakree the moral i terme of e
stmuhre aud epthesice each pael ido this stoachme.

Thiis require: the sindant to amakree cimilarties ad
differerices betarean the moral and parels ad to code
each parwel before spdbuesiarg the oozl mmal.

Phase Dne Foredacion

Fiena e btk adeingthe soaderts o imagzie that
therhare to more ammrml on awadl by diriding & o
parts, Homr oonald fheer dio fhie?

Fomm the class o smallgrogps aud kae fhe firet tah
sheetto each gmop crpatap OHP slide ofthe

activity.
Ehcoamyze sidaits to soa e tad paze ard defrne
the problem.

Phasetwwn - group woak

Abmrshydants torrod: i paies o small geaps
Here they v hare to ke Tetmiciaes to splan
hiomrto ptthis moral togather after tabikz it apat.
Ohzenre and apportwhere ecesary.

Crimethe cleshn more than ten mirates to complae
this tach: fheribring fhe cles togaher.

Fhasefhoree - The Iisoussiom

Shvre ard compare ideas and sobiiore to the patterre
arvd relaiorekipe as wrell asthe wmtter femadione .
Eramre fhat shadevts oty thedr sokmice .
Brorectimatethe codes or labels weed (i arer).

Axakree poy ol respances adoiz for commerdts
from class SroIp members

Brterrosate studeds for the ease or diffioaty fhatther
Compare similarkie: ad differerices betarean this tah
atd theee i adirdy 16,

Pasefor - Transfer

Drictrdnate the cecardtad ched 178, Frorite shydaits to
scarythe sheat and idandify the madn feabres ofthue
tash.

Brorie moknteers to explain the covkerts ofthe actiriy.
(Etadats mallresdto covsder fhe romber and form of
sachpanel; fhe position ofthe parwels; the shading and
the positian of the shadiyg as aTeqairemett prioT to
codingldeling each parel). This heedsto be
idertified befire alloakyz small groop wor.

Brorie shadevts to compare similarties and differetices
betanea this tadh and tad 17.

Albmrstideds abart 5- 10 miverte: topod: onthis tek
i pairs orsmall groaps then regmap the dass and
explome solione and arerpnaal methods ofprodoies.
Brorie soaderts o proride Teal b emmples of the

app hcatios .

THIB  CATE

School (mixed; comprehensive; selective etc )

Teacher ( female/male ).................

Age groups taught.............
Subject Specialism..............

Number of years in teaching..........

B. POST-TRAINING QUESTIONNAIRE

EVALUATION OF THE COGNITIVE INTERVENTION METHODOLOGY

INSTRUCTIONS: The following pairs of statements provide the opportunity to record your views
about the use of the Cognitive Intervention methodology. Each pair of statements is separated by
five positions. Please rate yourself in each case by ticking the appropriate position. The closer you
tick to the left statement the more often this applies. The nearer you tick to the right statement the
more often that applies.



Cognitive Acceleration through Technology Education

1.Improves my confidence as a teacher

2 Provides great satisfaction for the teacher

3. Does not promote classroom discussion

4. Involves useful terminology for problem solving
5. Is altering my perception of student capability

6. Invites a teaching style I am happy with

7. Has no implications outside Thinking Skill lessons
8. Offers little motivation for the students

9. Does seem to improve problem solving skills

10. Has a great deal to offer all subject disciplines
11. Is not liked by other teachers in the school

12. Involves a teaching style difficult to manage

13. Does not affect my work preparation

14. Helps pupils think for themselves

15. Has improved my effectiveness as a teacher

16. Involves an uneconomical use of teacher time

17. Involves unreasonable material cost

56

56

56

56

56

56

56

56

56

56

56

56

56

56

56

56

56

Undermines my confidence as a teacher

Provides little satisfaction for the teacher
Provides ideal material for classroom discussion
Involves learning irrelevant jargon

Is not altering my perception of student capability
Invites a teaching style I am unhappy with

Has implications for my teaching in all years
Helps to improve the motivation of students
Does not seem to improve problem solving skills
Has nothing to offer other subject disciplines
Has attracted a positive response from teachers
Involves a teaching style easy to manage

Causes more thorough work preparation

Has no effect on pupils thinking themselves
Has not altered my effectiveness as a teacher

Involves a reasonable return for time and effort

Involves reasonable material costs.



