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Introduction

As we come to the end of the first full year of thegineering the Future Project we
are circulating this second edition of our NewslettThere is a lot to report. After a
brief introductory note on our June seminar the dletter provides information about
the on-going work in the schools/universities parships, in collaboration with
industry and in partnership with the Scottish etiocapolicy makers. We finish with
information from the perspectives of school pupidswho are perhaps our most
important partners.

If there is anything in this Newsletter to whichuyaould like to respond or comment
or obtain further information on please contact:

Elsa Ekevall or George MacBride
Engineering the Future
Department of Educational Studies

University of Glasgow
St Andrew’s Building
11 Eldon Street
Glasgow
G3 6NH

0141 330 8204
e.ekevall@educ.gla.ac.uk
g.macbride@educ.gla.uk

Update

Wednesday 12 September

On Wednesday 12 September school staff met with gext staff to plan

some of the practical arrangements for the new saes. These included

the trialling arrangements for school materials, (vhich school will trial
which materials) and discussion on ways in which Guiculum for

Excellence and the Project can support each other.




Seminar 11 June Ross Priory

Our first Seminar held at Ross Priory on 11 Juneketha milestone in the life of the
Project. The Seminar served a number of diffepemposes. It was a pleasure to
recognise the work that had been done by colleagueshools and universities in
their collaborations on development work within @ols; colleagues could see what
others had done with a view to trialling next sessi All associated with the Project
contributed to reviewing the work that had beenadttmoughout the year and to using
this review to plan ahead for the next year. Wad the opportunity to share with
policy makers and possible ICT partners emergiegits or issues within the Project.

Some of the themes of the day are considered ie ohetiail below and a full report of
the Seminar has been prepared and is being cieciatall those who participated in
it and to all those involved in the Project.

Feedback from those present was positive — helpettidolocation and the weather.
Thanks are due to the staff of Ross Priory who etsthat the day was a comfortable
and enjoyable experience for all participants. tiaear thanks are due to Lynn
Morrison and Sylvia Whitelock in the offices of tiepartment of Electronic and
Electrical Engineering in the University of Strdifue for all their advice,
administrative support, attention to detail anddgbamour.

Partnership

A central principle of the Engineering the Futureojct is that educational
development requires genuine partnership and wgnkith others. Our key partners
include schools, universities, industry and policgkers in Scottish education.

Schools/universities partnerships

What has been achieved?

One of the most popular features of the Seminaravpsster session which allowed
all to see the impressive range of work being dbgethe schools/universities
partnerships.



Holy Cross High School (Brian Smith, Linda Glancy, John Burns)
Strathclyde University (Roy Chapman, Tony Gachagan, Tony Mulholland)
S5/S6

The S5/6 Higher Physics Electricity and Electronics Utliwas the area selected for
development. Our aim was to produce activities amakerial which met the
following criteria: use of sustainable material,canporation of up to date
instrumentation, highlighting of electrical engineg in the ‘real world,
compatibility with the existing curriculum, and dant orientated and hands on.

This year’s project evolved in the following wa visit by school staff to the EEE
staff at Strathclyde University to identify aredstloe Higher curriculum that would
lead into engineering applications led them to $oon the Electricity and Electronics
topic. A visit by school staff to Strathclyde teesthe types of projects students are
working on and the types of equipment they weragisias useful in allowing us to
purchase some similar equipment and to adopt saeegures for use by school
students. Further to these visits we decided tatifyeactivities and Outcome 3’s
from the Higher course that would meet our aimstiqaarly sustainability and
relevance to the existing coursework.

The activities identified are:
» the out of balance Wheatstone Bridge
» relationship between peak and r.m.s voltage
» relationship between frequency and current in a reistive circuit
» smoothing, op-amp saturation and calibration of aignal generator.

We purchased a hand-held oscilloscope, a straigegaonnected to a Wheatstone
bridge arrangement and a purpose made amplifier.

Students experience an active and practical apprietheir learning.

* Students have the opportunity to use state of theeguipment helping to
motivate this gadget generation.

» Students gain an insight into engineering princpleat are applied to bring
solutions to real situations.

» Students are given opportunities to improve themcfical skills through
participation, observation and recording.

* In the case of Outcome 3’s students have the oppitytto write a report on
their investigation which forms an assessable phatheir mandatory course
work.

We would like to extend this approach to tRadiation and Mechanicsand the
Properties of Matter units over the next two years.



Lanark Grammar School (Gerry Paterson, Aline Wilson)
Glasgow University (Catrina Bryce)
S5/S6

Here the focus has been &@%/6 Advanced Higher Physics After taking into
consideration the tight time constraints imposedamools to complete this course, it
was decided that what was to be developed had @nhategral component of the
course but with an engineering slant to it. Sipaoeils at this level are required to
complete a Practical Investigation as part of taegessment (20% of the marks of the
course), it was logical to home in on this aredahascontent in the other units is far
too crowded to even contemplate introducing anyeriss The project involves
developing two separat@ractical Investigation units of work. Pupils should be
timetabled for 20 hours to complete this assignnienit(as probably in many other
schools) the pupils are required to use their ovdinee‘ time’ to conduct the
experiments and word-process the final report.

In any investigation at this level the candidates wsually required to measure some
physical quantity using a number of different meth@and then to compare/evaluate
their final results. In thénvestigation on the Speed of Light ¢ will be measured (i)
using Foucault's method, (ii) using an electroniming technique and (iii) by
measuringo andpp and inserting their values into Maxwell's equatior 1/ Veg|o.
For the Mobility of Charge Carriers Investigation, 2 different methods will be
employed using the characteristics of a n—channe$fét Transistor and then by
examining the Hall Effect in an n—Ge semiconductor.

To introduce these experiments a Speed of LightMi#gnetic Probe and Hall Effect
equipment were purchased. Hopefully the Agilemtvjated digital oscilloscope will

be used for the electronic timing. The pupils vélko visit Glasgow University

Electrical Engineering Department to experience @emin-depth approach to the
importance of these measurements in the world dcéenmunications and
semiconductor design.

The activities involved in these investigationsAalvanced Higher level necessarily
involve many of the (ixharacteristics of engineering{understanding how things
work, employing logic, effort, taking responsibylif (i) engineering motivators
{human need to investigate, solve problems, usiggad technology and exploring
miniaturisation}; (iii) learning principles {employing different routes to solutions,
problem solving and evaluating, checking resulenthethinking the problem based
on practical experience, observation and reflection

Pupils are supplied with a detailed checklist iatling all the outcomes which need to
be overtaken in order to meet the criteria for pasthis unit. The development gives
candidates the opportunity to work independenthaorarea of physics / engineering
and allow them to make links with the Universit§agineering Department which
might well be the next port of call for some ofrthe



Dollar Academy (Deborah Keys, Pamela Webster)
Strathclyde University (Gordon Hayward, Ivan Andonovic, Walter Galbraith)
S3/4 and S5/S6

At the moment we are approaching the project friored angles:
» Developing a new ‘compressed course’
» Creation of a new post — Head of Applied Science drEngineering
» Electrical Engineering Higher.

Most S3/S4 certificate courses in Dollar Academg aametabled for 3 lessons per
week. The school currently runs two ‘compressaatses’ that enable pupils to do 3
certificate courses in 6 lessons per week duringg&3ather than 9. Compressing
Physics, Chemistry and Biology is a popular choigéh potential Medics/Vets.
Discussion with our Strathclyde University linkghlighted the need for Engineering
pupils to have business skills to maximise theandes of success when running their
own business. This raised the possibility of a nemnpressed course: Physics,
Economics and Technological Studies (PETS). Wbelthat we can streamline the
teaching of Physics and Technological Studies wlith possibility of freeing up
teaching time to run additional activities and tgamise trips and speakers.

It is hoped that more trips, visiting speakers wiit give the pupils a much better
awareness of what Engineering is and can be antba anderstanding of the
importance of Engineering and of the salaries/cartdat can go with it. While they
gain good passes at Intermediate 2 Physics, Ecaesand Technological Studies!

The PETS course was made available as an optiohi®year's S2. 17 pupils of a
cohort of 130 have opted for this combination. sTisi in addition to the 78 out of
thgese130 who have opted for Physics and the Sobud30 who have opted for
Technological Studies as individual subjects.

Dollar Academy has created a new post with a ndev+élead of Applied Science.
The objective of this is to ensure the succes$®fRETS course and to explore and
implement opportunities to develop applied sciendbe future.

Dollar Academy is also planning to run the AC citanalysis Unit of the Higher
Electrical Engineering Course for S6 students wigopdanning on taking Engineering
degrees. Hopefully, this will mean that they vi# better prepared once they get to
University.



Belmont Academy (Douglas McNeil, John McLellan, Ross McMahon)
Glasgow University (Tim Drysdale)
S3/A

The school has been exploring building engineeriimks into the S3/4
Telecommunications and Electronics units Given the central role of electronics in
modern engineering the main focus has been ortdpis. A Project on LEDs and
photodiodes has been introduced into this unit Wwhias afforded S3/S4 pupils
opportunities to use a wide range of equipmentuttioly signal generators, CROs,
LEDs, coloured filters, fibre optic cable and agimlic reflector.

This project is carried out in class time during Electronics unit.

Experiment 1 posed pupils with the problem of hbeytcould send a signal from an
LED to a photodiode. Pupils worked in groups of twbheir task was to obtain an
output trace from the Photodiode on the CRO, thigh & stable signal on the CRO,
to investigate the following.
1. The effect on the output when they change the ¢owtpitage from the signal
generator
2. The effect on the output when they change the &aqu from the signal
generator.
3. The effect on the output when they change the sludpbe signal (Sine,
Square, Triangle) from the signal generator.
4. The effect on the output when they place a recergoe blue filter between the
LED and the Photodiode.
5. The effect on the output when they use other LED#)g different coloured
and two coloured (Red-Green) LEDs.

The experiment was originally planned using a Deutkam CRO to compare the
input and output signal but experience showedttiiatwas difficult for S3/S4 pupils
to set up.

Extension problem solving experiments can be detrates! by the teacher or done in
rotation by pupils. These included finding meanseriding a signal from a LED sent
longer distances to a Photodiode. Possible solsitinclude the use of fibre optic
cable and the use of a parabolic reflector.

This work reinforces concepts taught in class dlmiva pupils to work with modern
equipment to test concepts in new situations.

Two other investigations are being developed.Sdar Cell Investigation fits well
into the ‘Energy’ topic and emphasises the impagaof renewables. Carried out as
an investigation foPractical Abilities, this work investigates how the voltage of a
solar cell varies with its angle to the sun in bieeizontal and vertical planes. Pupils
must solve a practical problem and optimise a gwiut This problem relates to real
life as we need to develop renewables due to aser@ world demand power and the
threat of global warming. ArElectromagnet Investigation the paper clip
challenge, uses physics and engineering principldsach S3/S4 pupils about both
financial and environmental costs. Pupils seléstteomagnets with 50, 100, or 200
turns and a number of 1.5V batteries. Pupils baildimple circuit using these



components and others (including a Joulemeter). terAhypothesising which
combination would be most efficient (i.e. use thast energy to lift 100 paperclips
from one box to another.), pupils experiment arstl tiee possibilities to find the most
efficient combination of magnet and power supplyoonplete the task. They make
use of E=P xt, V =1xR, costing, environmertasét, efficiency and sustainability.
Projects can be done individually, but are bededuio small groups. This project
encompasses all four capacities of a Curriculunisarellence.

Balfron High School (Roy Pearson, Phil Slavin)
Strathclyde University (Gareth Pierce, Craig Michie, Martin Judd)
S1/S2

Five possible projects were discussed and a decigis made to develop projects on
Bat Detector & Ultrasonic Propagation and onEnergy Managementfor S1/S2

pupils

The Bat Detector Project is built on clear prinegl
* Pupils must gain an insight into the problem sajvimature of electrical
engineering.
* Work must have a practical basis.
* The content must be appropriate for age and stagemust take pupils
beyond what is normally possible in class.
» Teaching will incorporate cooperative learning t@qghes.

Each pupil builds a device to monitor sounds inbledio humans. A number of
background skill areas are addressed:
* Hardware construction
0 practical electronic engineering
* Use device to investigate nature of ultrasound
0 basic physics of propagation
» Use device to survey local bat population
o Interaction with biology aspects
* Working in groups
» Taking unit home for evening bat survey

The Bat Monitoring project requires special equipmér the assembly aspect
(soldering iron, multimeter, basic tools) and maguire additional equipment for the
ultrasonic propagation experiments. The schoolduasl links with the RSPB, who
will be asked to put up bat boxes which will be mored over time.

On completion of the activity pupils will: know thébats communicate using
ultrasound, know that ultrasound can be detectedgua transducer, be able to
operate a bat detector that produces an audibledsdie able to use the detector to
investigate bat behaviour and distribution in théiacal area, and have an
understanding of how electrical engineering canubed to solve a problem. It is
estimated the project will take four periods.

The Energy Management Projectis related to the installation of wind turbines at
Balfron. University of Strathclyde could providareless telemetry to record wind



speed and direction measurements which pupils elaterto energy generation and
usage; this can be further integrated with a wsglsystem to measure energy usage
through school through direct electrical, lightiaugd temperature measurements.

The Project may not integrate readily into the Seliriculum but it matches readily
with proposed science outcomes in a CurriculumEixeellence as it affords broader
connections with engineering in general througltulsion of energy generation,
renewables etc, the uses of wireless communicatexhnology and mobile

communications and through utilising applicationthim a mobile environment.

St Aloysius College (James Cluckie)

Strathclyde University (Stephen McArthur, Phil McGlone)
Glasgow University (Phil Dobson)

S1/S2

An Electronics Module based on th#lars Rover has been developed 82 pupils
which could also be used with Intermediate 1 on&sad Grade pupils in S3/4. The
outcomes tie in with:

5-14 Level D Earth In Space— Methods of Space @&=fibn
Level F Properties and Uses of Energy— Electr8ystems

Intl  Unit 6 Electronics

SG Unit 4 Electronics Sections 1-4

This topic was picked for various reasons. Firgtlyas felt that the existing module
previously used in the school was failing to magvand engage too many pupils.
Secondly it was thought that this particular topiould lend itself easily to an
engineering approach since it is easily modularessdi can be done in teams. Lastly
by tying it in with the Mars Rover it would be seenbe up to date and would also
help motivate pupils.

The project will take about 4 hours to run and wilh in this form with our S2 class
next April/May. It is based on the MFA (Microeleatics for All) boards which are

already used in many schools in Scotland. It cindchdapted fairly easily for other
logic systems. The extension materials use fraenasources but could also dovetail
into the Lego Mindstorms system..

Key principles have been embedded in the projtds characteristic of engineering

in that it is solution-oriented, adopts a systemgraach, makes use simulation and
requires team work. The problem is based on asigstion and mirrors the reality

of professional engineering. Space exploratioatigctive and motivating to most

young people. Motivation is further enhanced iattthe learning is driven by a

particular need and pupils are given specific rasjimlities. The purpose of the

learning is made clear at all stages to pupilse [Barning is experiential, the pupils

have responsibility and the principles of teamwark addressed explicitly. Many

learning styles are provided for and the very opeded nature of the project supports
adaptation and extension.

Williamwood High School (Lyn Robinson, John Brown, John Honeyman)



Strathclyde University (Campbell Booth, Brian Stimpson)
SUs2

The project is designed around&nergy/ Electricity topic for S1 pupils to fill a gap
in current provision. Because at present themoiseaching of microelectronics at
this stage a project in this area would be helpflihe basic scenario is to build a
security system for a room incorporating severffedBnt methods of detection and
different alarm systems. This builds on pupil et in crime prevention and
detection (CSI) and introduces them to some aspéct®dern technology.

Pupils will learn first hand in a practical way haoavsolve problems relating to home
security. They will learn about basic input-pracesitput systems and the use of
certain electronic components as the basis for ndéfgrent systems.

The project will fit within our current Energy/ Eiticity topic in first year and should
occupy 6 periods. It uses alpha boards and althaufgw more specialised boards
may need to be purchased the school has most dfttiee boards available. Some
specific items are required such as a laser pomtethese are inexpensive. Initially
the work will be undertaken by the physics staffthwtheir own classes, and any
problems identified and hopefully solved. This gldatake place in November 2007.
Staff development would be required for chemistingd &iology staff, which will be
assessed while the physics staff are teachingphe to their own classes.

Pupils will work on different aspects of the prdjét groups of four or five and then

present their work to the rest for the class f@cdssion. A simple answer will be

achievable by all groups, but far more complex oo@sld be developed by some
groups. This investigative style encourages oridatiallows for peer assessment and
development of presentation skills, relating to kegas of Curriculum for Excellence

and Assessment is for Learning.

New school partnerships

The Project welcomed three new schools as partn@rse is in East Renfrewshire
(Williamwood High School) and two are in Dumfriesida Galloway (Dumfries
Academy and St Joseph’s College). Williamwood’'spmsed activities have been
described above. In St Joseph’s College the Irfgzus will be on S2 with perhaps
some development in S1. The partnership will Seelevelop curricular elements
based on activities within the school’s existinggeering Club: a key principle is to
have pupils develop their own ideas for projectscivhvould be undertaken by other
pupils. The focus in Dumfries Academy will be argameering in the S1 broad-based
science course. There is potential for buildingctical engineering projects into an
expansion of the Energy section of the S1 courde dourse book used includes
work related to renewable energy sources (windinied) bio-fuels, solar power, fuel
cells). There is the possibility of follow on ing second year of the S Grade Physics
course where the Transport Unit could be rewritteimclude engineering.

Careers Education
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From the information provided in schools we haveeligped a careers education
package for school staff and pupils which providdgsrmation on engineering as a
graduate career which we hope is both accuratatirattive.

University Developments

As the Project moves into its second year thennpeships will be focusing on
development work within the two University Departite as well as that within
schools. To support our thinking in this area iieJune seminar enjoyed an input
from Professor Noel Entwistle on teaching and leeynn University electronic
engineering. In so doing Noel drew on some ofkiéye messages which had emerged
from the ETL project which had been based aroundtitugh, Durham and Coventry
Universities.

The main concepts used in the ETL project were:
* Ways of thinking and practising in the subject
» Teaching-learning environment provided
» Constructive alignment of teaching with aims
» Students’ approaches to learning & studying
» Students’ experiences and perceptions of the tegdbarning
environment

A key message regarding the constructive alignnoérteaching with its espoused
aims is summarised by John Biggs: ‘A good teackiygfem aligns teaching method
and assessment to the learning activities statéiteiobjectives, so that all aspects of
this system act in accord to support appropriatgniag. This system is called
constructive alignment, based as it is on the tmsimciples of constructivism in
learning and alignment in teaching.’

Students had demonstrated three main approacleshing and studying:

 Deep approach in which they sought personal utaiasg by
guestioning, relating ideas and looking for patsern

» Surface approach — in which they reproduced lecturmaterial by
following routine procedures and memorising

» Strategic approach —where the student intendeétthigh grades through
developing knowledge of assessment procedures,nisegh studying,
time-management, effort and concentration

This presentation stimulated discussion on the igapbns for teaching in EEE
including such matters as the concept of ‘threskolttepts’, the demands for content
coverage, the balance between knowledge and skiltsthe importance (and possible
difficulties) of encouraging deep learning.

The coming session will afford opportunities forivarsity and school colleagues to

work cooperatively on developing practice in proimotcontinuity and progression
from school to university EEE courses.
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Partnerships with Industry

Agilent

Agilent Technologies is a major US company basedSamta Clara, California;
Agilent Labs, their central research organizatibts a branch site in South
Queensferry. The Project has enjoyed the advicksapport of Agilent since its
inception last September. The company’s commitnveadg demonstrated by their
making available to each school in the Projectgitali oscilloscope, supported by the
necessary software. The oscilloscopes have besfidpd and are now available to
schools. The company is also providing the supmprsoftware and is making
arrangements for staff development in its use. Hatee also been fortunate enough to
be able to draw on the advice of Agilent with rebgr our publicity. Agilent have
also agreed to provide funding to the project tetborward the development of e-
learning materials both for pupils and for staff.

E-/learning

Time on 11 June was devoted to e-learning and, syeeifically, to the potential of

games as a learning tool. One of the planned mésoof the Project is the
development of exciting, easily accessible materialWe are developing our

understanding of the potential of e-learning witALD, a Dundee-based company
with wide experience of the use of games as anctdfée means of promoting

learning,

Helen Routledge of TPLD, led discussion on thithatseminar. The session focused
on TPLD’s analysis of the potential of games-bdsadhing. Helen suggested that a
paradigm-shift has occurred:

* e-learning has become more significant than prsna aneans of learning
and under-35s are ‘digital natives’

» Effective e-learning is not automatically facilgdtjust by the existence of
the technology: e-learning also exploits the paténbf experiential
learning; its key characteristics are that it iarfer-centred, involves
‘learning by doing’ and is very engaging.

» Games are ‘powerful learning tools’ which can immdearning, literacy,
communication, teamwork

» All the learning and teaching aims set out in thgjdet's principles papers
can be promoted by e-learning.

Helen made clear the difference between simulatéors games in that simulations
usually involve right/wrong decisions and/or regrations of ‘real life’ made
manageable for a learning/teaching situation wthike key features of games are to
motivate engagement through their fun element ansupport multiple solutions to
problems. Indeed, there is a lot of physics in ynaammercial games which schools
could exploit

During the discussion that followed differing views the potential of games based
learning emerged. Some participants thought thetet was real potential in this

12



approach; others were concerned about the linkedset games and learning and
about the current state of technology in schoold @ ability to cope with this
approach to learning. This is an area that neets investigated further.....

Seminar participants felt that if games were toehpetential then any games must be
integrated in the curriculum and are likely to talecount of cross-curricular issues
important in engineering, such as marketing andneeoc growth. Experience
elsewhere has shown that if we want to develogptiential of games-based learning
fully, we should be seeking the collaboration oigithl natives’ — young people
themselves.

We intend to take forward this session our thinkangthe contributions games based
learning can make to pupils’ learning related tgieeering.

And finally

RS Components is a major supplier of electroniaWware to UK universities and
schools. Discussions are underway between RS and gooject schools about the
supply of equipment and components.

Partnerships with Scottish Education

A Curriculum for Excellence

Science has been a major focus in recent the dawelot work of eCurriculum for
Excellence and in the engagement of the profession with this.

Outcomes have now been written for each of the msgeence areas. These are
written so as to ensure experiential learning amgpsrt personalisation and choice
and depth of study. The potential for each outctonsupport the development of a
range of skills and to make evident their contiitnuto building the four capacities is

crucial.

Planet Earth outcomes were published through assefiregional seminars and have
been available for general engagement since tiye fanmer.

The remaining science outcomes are yet to be fwdalis Staff from the Engineering

the Future Project have been in discussion withsgéhdeveloping the science
curriculum. We believe that the final documentatwall give clear indications of the

potential for engineering activities within primaayd early secondary science. It is
already evident that the topics being developedhieyschools in the Project relate
immediately to draft outcomes while, more generde principles which colleagues
have used to underpin their planning relate clet@arlghe four capacities. We hope to
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support those working within the Project in playarg active part in engagement over
the statements of outcomes as they appear.

Engineering the Future staff are continuing in atimle with colleagues in Learning

and Teaching Scotland on the ways in which therfaxte between science and
technology can be creatively developed.

Contacthttp://www.acurriculumforexcellencescotland.gov.uk

What do pupils think about Engineering?

We have to thank the colleagues in schools who hetwened to us 869 completed
questionnaires; we are grateful also to Hannah Omlemwas employed to input data
into SPSS a program which supports analysis. Baborse the people who deserve
the biggest thanks are the young people who gawe,ticare and attention to
completing these questionnaires.

Some initial findings follow (percentages roundedtte nearest unit):

» Of the 869 school pupils who had completed questiors (in all years from S3
to S6) 45% were female and 55% were male; thisrastst with the 177 first year
university students of whom 5.% were female and 9&e male

» Of the school pupils who had completed questiomsa®6% had received advice
on subject choices from some source; the impormalet of guidance colleagues
(and other senior staff) in school is evident; emgare obvious is the key role of
family and/or friends:

- careers advisors (17%)

- senior/guidance staff (54%)

- other teachers (3%),

- other sources [e.g. internet] (25%)
- family/friends (86%)

» 65% of these school pupils had never consideretheedng as a career choice -
of the 289 respondents who had considered thigcapion, 78% were male

» Over 50% did not note any encouragement to studneering or take this up as
a career with 56 (7%) suggesting they had beemdiaged by teaching staff but
- 10% noted the encouragement of careers advisors
- 30% said teachers had encouraged them
- 32% noted the encouragement of family and/or fréend

 85% had not participated in any out-of-school aiéis related to physics or
technological studies

» of the 800 studying Physics at any level:
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- 378 (43%) respondents had been influenced by aféetasons, including
a positive attitude to the subject or teacher aiethds choosing physics

- 455 (52%) selecting physics had been influenceddagons related to
instrumentality (good for career, necessary forversity) and/or their
capacity in the subject

- 139 (16%) respondents noted that they had beeroffiuaking physics

When asked about their views on what they find waipe about mathematics
teaching in school approximately 2 out of 3 pugifsl their mathematics classes
enjoyable because of what they are learning — araigethought! Regrettably, more
than one in ten pupils found nothing (or verydiftenjoyable.

When the question was posed as to what they fouffiduit, in mathematics a
substantial minority found none of the subjectidifft while those who did find the
subject difficult nearly always referred to aspeofsthe content rather than to
structure of the course or the way in which it wagght.

Only a small minority of pupils found nothing (oeny little) enjoyable about physics
teaching in school. Most pupils considered thatirttenjoyment of physics was
related to subject factors rather to contextualftective factors. A cheering thought:
approximately 4 out of 5 pupils like the physicpexds of their physics classes.

When the question was posed as to what they foiifiduét, one in ten pupils found
none of physics difficult while those who did fitide subject difficult nearly always
referred to aspects of the content rather thamecotganisation of the course as the
source of difficulty.

We will be examining these results in more detaiit they already provide
considerable food for thought.

Website

The Engineering the Future website is soon to govk at

www.engineeringthefuture.info

This provides links to the various development agets of the
Project and to related sites of interest. You wilkee from this
Newsletter that we have adopted a new style of prexstation which

we intend to be a brand for all our public sites.
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