
Independent Schools 
Microelectronics 

Centre 

Technology at Brentwood 

3 9 



This 
paper 

describes 
how

 
Brentw

ood 
School 

are 
incorporating 

aspects 
of 

m
icro 

technology 
w

ithin 
the 

life 
of 

the 
school. 

They 
are 

using 
a 

design 
based, 

problem
 

solving 
approach 

w
hich 

serves 
to 

bring 
together 

applications 
in 

both 
science 

and 
the 

arts. 

This 
paper 

has 
been 

specially 
w

ritten 
by 

Alan 
R

obinson, 
w

ho 

is 
head 

of 
the 

Applied 
Science 

and 
Technology 

D
epartm

ent 
at 

Brentw
ood 

School. 
The 

C
entre 

is 
grateful 

to 
him

 
for 

his 
contribution. 

July 
1984. 
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Introduction 
W

ithin 
a 

decade, 
parents 

w
ho 

w
ish 

| to 
send 

their 
daughters 

and 
sons 

to 
Independent 

Schools 
w

ill 
expect 

these 
schools 

to 
be 

equipped 
for 

learning 
how

 
to 

live 
in 

the 
Technologi- 

cal 
age. 

N
ot 

only 
w

ill 
they 

expect 
pupils 

to 
have 

access 
to 

m
icro- 

com
puters 

in 
laboratories, 

subject 
areas 

and 
classroom

s, 
but 

also 
in 

the 
school 

offices, 
so 

that 
H

eadm
asters 

and 
H

eadm
istresses 

can 
have 

rapid 
access 

to 
inform

ation, 
in 

the 
sam

e 
w

ay 
that 

Bank 
M

anagers 
have 

at 
present. 

The 
C

om
m

on 
R

oom
 

w
ill 

have 
com

puter 
facilities, 

not 
just 

for 
m

ark 
analysis, 

but 
for 

adm
inistrative 

purposes, 
and 

lesson 
preparation. 

At 
Brentw

ood 
School 

w
e 

are 
beginning 

to 
take 

our 
first 

steps 
tow

ards 
this. 

The 
departm

ent 
of 

Applied 
Science 

and 
Technology 

links 
w

ork 
in 

com
puting, 

electronics, 
and 

com
m

u- 
nications 

w
ith 

w
ork 

in 
science 

and 
in 

other 
areas 

of 
the 

curriculum
. 

The 
article 

describes 
and 

tries 
to 

justify 
w

hat 
w

e 
have 

done, 
and 

w
hat 

w
e 

aim
 

to 
do 

in 
the 

near 

future. 
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W
hy teach 

m
icroelectronics/com

puting 
The 

reasons 
why 

Brentwood 
School 

has 
becom

e 
involved 

with 
m

icrocom
puters 

are:- 

1. 
Pupils 

are 
interested 

in 
them

. 
They 

are 
already 

using 
them

 
at 

hom
e. 

(O
nly 

two 
out 

of 
this 

year's 
fourth 

year 
Upper 

stream
 

class 
do 

not 
have 

access 
com

puter 
at 

hom
e.) 

Parents 
are 

keen 
that 

their 
sons 

and 
daughters 

are 
able 

to 
use 

com
puters. 

Som
e 

regard 
the 

ability 
to 

use 
com

puters 
effectively 

as 
im

portant 
as 

being 

3. 
M

icrocom
puters 

could 
aid 

the 
learning 

and 
understanding 

of 
certain 

topics 
in 

a 
num

ber 
of 

subjects, 
as 

well 
as 

providing 
teachers 

with 
an 

increase 
in 

the 
variety 

of 
m

eans 
by 

which 
ideas 

can 
be 

presented 
to 

a 
class. 

com
puter 

can 
be 

a 
blackboard, 

film
 

projector 
and 

quizm
aster 

all 
rolled 

into 
one. 

4. 
In 

the 
design-based 

science 
and 

technology 
subjects, 

such 
as 

Applied 
Science 

and 
Technology, 

they 
provide 

the 
opportunity 

to 
develop 

both 
logical 

and 
inventive 

thinking, 
as 

there 
are 

m
any 

project 
situations 

in 
which 

m
icroelectronic 

com
ponents 

and 
m

icroprocessors 
can 

be 
used 

to 
solve 

problem
s. 

They 
also 

provide 
an 

alm
ost 

continuous 
and 

up-to-date 
stream

 
of 

exam
ples 

of 
how 

m
icroelectronics 

and 
inform

atics 
are 

changing 
our 

world, 
which 

is 
helpful 

in 
developing 

an 
understanding 

of 
the 

process 
of 

Technology. 

5. 
As 

their 
price 

falls, 
it 

is 
becom

ing 
cost 

effective 
to 

use 
them

 
in 

schools. 
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W
hat 

is 
done 

: 
O

utline 

Brentwood 
School, 

Essex, 
is 

an 
Independent 

School 
which 

consists 
of 

a 
Preparatory 

School 
containing 

230 
boys 

between 
the 

ages 
of 

7 
and 

1l 
years, 

and 
a 

M
ain 

School 
containing 

870 
pupils 

aged 
between 

1l 
and 

19 
years. 

three 
quarters 

day 
and 

one 
quarter 

boarding. 
It 

is 

The 
m

ajority 
of 

the 
work 

concerning 
M

icroelectronics 
is 

done 
in 

the 
Applied 

Science 
and 

Technology 
Departm

ent 
which 

functions 
as 

part 
of 

the 
Science 

Departm
ent, 

alongside 
The 

Applied 
Science 

and 
Technology 

Departm
ent 

is 
housed 

in 
its 

own 
separate 

building 
which 

contains 
two 

project 
laboratories, 

library, 
workshop 

and 
preparation 

room
s. 

Currently, 
other 

depart- 
m

ents, 
Econom

ics, 
M

athem
atics, 

G
eography 

and 
Science 

äre 
m

aking 
use 

of 
the 

Com
puter 

facilities 
available 

in 
the 

Applied 
Science 

and 
Technology 

Departm
ent. 

The 
work 

in 
the 

Applied 
Science 

and 
Technology 

Departm
ent 

is 
divided 

into 
two 

parts, 
work 

undertaken 
during 

school 
(or 

tim
etabled 

tim
e) 

and 
work 

done 
through 

the 
Applied 

Science 
Clubs. 

In 
practice, 

there 
is 

considerable 
over- 

lap 
between 

these 
parts. 

Form
 

Structure 
: 

for 
first 

to 
fifth 

years 
After 

the 
first 

year, 
pupils 

are 
stream

ed 
into 

five 
form

s 
- 

an 
Upper 

stream
, 

with 
the 

four 
other 

form
s 

being 
divided 

into 
two 

pairs 
of 

parallel 
form

s. 
allocation 

is 
the 

sam
e 

for 
each 

form
 

in 
a 

pair: 
Upper 

stream
 

Iwo 
parallel 

M
iddle 

stream
 

form
s 

Iwo 
parallel 

Lower 
stream

 
form

s 

- 
Ux 

- 
M

xA 
and 

M
xB 

- 
LxA 

and 
LxB 

A 
three-"A" 

level 
Sixth 

Form
 

course 
follows 

the 
"0" 

levels 
taken 

in 
the 

Fifth 
form

s. 
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N
otes concerning 

the 
table 

on P
age 7 

(1) 
First 

to 
Fifth 

years 
In 

the 
third 

year 
all 

form
s 

are 
allocated 

to 
the 

Applied 
Science 

C
entre 

C
om

puter 
R

oom
 

for 
one 

M
athem

atics 
lesson 

each 
w

eek 
for 

"C
om

puting 
for 

M
athem

atics" 
, 

(taught 
by 

their 
M

athem
atics 

t e a c h e r 
）

   . 

The 
follow

ing 
departm

ents 
w

ill 
be 

using 
com

puters 
for 

dem
onstration 

purposes: 
Physics, 

C
hem

istry, 
Biology 

and 
G

eography. 

The 
Applied 

Science 
D

epartm
ent 

has 
com

puters 
available 

for 
all 

m
em

bers 
of 

the 
sets 

to 
use 

com
puters• 

(2) 
Sixth 

Form
 

The 
follow

ing 
departm

ents 
use 

com
puters 

in 
their 

course: 
M

athem
atics, 

Physics, 
C

hem
istry, 

G
eography, 

Econom
ics 

and 
Business 

Studies. 
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Subject 
Structure 

(Tim
etable) 
Ist year 

English 
5 

M
aths 

G
eography 

H
istory 

2 
2 

Physics 

C
hem

istry 

Physical 
Education 

D
ivinity 

1 
French 

Latin/G
erm

an/Spanish 

G
reek/ 

G
erm

an 
5 

- 

Spanish/Applied 
Sci. 

Applied 
Science 

Biology 
2 

Biology 
and 

Applied 
Sci. 

- 

Biology 
or 

Applied 
Sci. 

- 

Art 
and 

C
raft 

Art 
and 

Applied 
Sci. 

Applied 
Science 

& 
C

raft 
- 

Art/C
raft/M

usic 
Art/C

raft/Applied 
Sci. 

- 

M
usic 

C
lubs/ 

C
C

F/FSU
 

1 1 
36 

M
2B L2B 

4 
5 

2 
2 

2 
2 

2 
2 

2 
2 

2 
1 

1 
4 

4 

4 
5 

4 
- 

-- 

2 
- 

- 
  2 

(Periods 
are 

of 
45 

m
ins 

duration) 
! 

  ร 
ว   1 4   4 

4   บ 5 1 5 
  R 5 8 

M
3B 

L3B 
4 

3 9 
4 

¥ 
8 

1 
8 

3 
M

5B 
LSB 

5 
6 

2 
2 

4 
4 

5 
3 

5 
2 

2 
2 

2 3 
4 3 

2 
2 5 

4 

4 
- 

3 3 

1 1 

2 
2 

1 1 
36 

36 
36 

2 

36 
36 

36 36 
36 

2 

1 
36 

36 
36 

36 
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The Applied 
Science 

and Technology 
C

ourse 
The 

Applied 
Science 

and 
Technolgoy 

course 
is 

a 
course 

taken 
to 

"0" 
Level 

by 
som

e 
pupils 

in 
years 

2, 
3 

and 
4• 

It 
aim

s 
to 

help 
pupils 

to 
develop 

logical 
and 

inventive 
thinking 

at 
an 

appropriate 
stage 

in 
a 

pupil's 
intellec- 

tual 
grow

th. 
This 

is 
done 

by 
allow

ing 
pupils 

to 
study 

situations, 
set 

up 
hypotheses 

and 
test 

them
 

against 
real 

w
orld 

criteria 
rather 

than 
against 

teacher 
acceptance. 

to 
aid 

the 
developm

ent 
of 

m
ore 

m
ature 

attitudes 
as 

w
ell 

as 
being 

enjoyable 
for 

the 
pupils. 

It 
is 

a 
design 

based 
course 

involving 
scientific 

and 
technical 

activities 
rather 

than 
craft 

based, 
although 

craft 
is 

still 
an 

im
portant 

com
ponent. 

Everyday 
aspects 

of 
science, 

m
athem

atics, 
com

puter 
studies 

and 
econom

ics 
also 

form
 

im
portant 

com
ponents 

of 
the 

course. 
It 

is 
a 

carefully 
structured 

course, 
certain 

sections 
of 

w
hich 

can 
be 

done 
using 

independent 
learning 

w
hich 

allow
s 

pupils 
to 

proceed 
at 

their 
ow

n 
pace. 

The 
first 

year 
of 

the 
course 

(for 
the 

second 
year 

pupils) 
is 

a 
foundation 

year 
introducing 

pupils 
to 

useful 
techniques 

and 
ideas 

needed 
for 

their 
project 

w
ork. 

science 
and 

technology 
ideas 

are 
exam

ined 
by 

studying 
everyday 

exam
ples 

of 
their 

application. 

The 
pupils 

learn 
com

puter 
graphics, 

sketching, 
m

odelling, 
w

orkshop 
practice, 

m
echanism

s, 
electricity, 

electronics 
and 

sim
ple 

system
s 

behaviour. 
C

ase 
studies 

are 
m

ade 
of 

the 
car 

and 
the 

British 
electricity 

system
. 

m
ini-projects 

are 
undertaken 

to 
help 

pupils 
to 

link 
their 

ideas 
together 

and 
to 

obtain 
experience 

of 
realising 

their 
ow

n 
ideas 

in 
open-ended 

situations. 8 





W
hat 

is 
done 

: 
in 

school 
tim

etable 
tim

e 

The 
Lower 

A 
and 

Lower 
B 

form
s 

are 
setted 

together 
for 

a 
choice 

between 
either 

Spanish 
(a 

second 
language) 

or 
Applied 

Science 
and 

Technology 
to 

"0" 
Level. 

and 
holiday 

tim
e. 

The 
"O

" 
Level 

Applied 
Science 

and 
Technology 

is 
taken 

in 
the 

fourth 
year. 

The 
M

iddle 
A 

and 
M

iddle 
B 

form
s 

take 
two 

com
pulsory 

Languages 
and 

consequently 
have 

less 
tim

e 
available 

than 
the 

Lower 
A 

and 
Lower 

B 
form

s 
for 

Science 
and 

Technology 
to 

"0" 
Level. 

The 
Upper 

stream
 

takes 
a 

foundation 
course 

in 
Art/Design 

Technology 
during 

the 
first 

three 
years. 

During 
the 

fourth 
and 

fifth 
years 

they 
choose 

between 
Art 

or 
Craft 

or 
Applied 

Science 
and 

Technology. 
During 

the 
Sixth 

form
 

subsidiary 
tim

e, 
courses 

are 
run 

in 
"O

" 
Com

puting: 
"A/O

" 
Com

puting, 
"A/O

" 
Electricity 

and 
Electronics, 
Science. 

'A" 
Electronic 

System
s 

and 
"A" 

Com
puter 

(The 
"A" 

Levels 
are 

only 
available 

as 
fourth 

"A" 
Levels 

at 
present.) 

The 
num

bers 
taking 

the 
courses 

in 
tim

etable 
tim

e 
are: 

Year 
2 

Applied 
Science 

and 
Technology 

Upper 
stream

 
2 

periods/wk 
for 

3yr 
with 

Art 
15 

pupils 
(1 

set) 
M

iddle 
stream

s 
2 

periods/wk 
for 

3 
year 

with 
Biology 

I5 
pupils 

(1 
set) 

Lower 
stream

s 
5 

periods/wk 
28 

pupils 
(2 

sets) 
Year 

3 
Applied 

Science 
and 

Technology 
Upper 

stream
 

2 
periods/wk 

for 
%

 
yr 

with 
Craft 

M
iddle 

stream
s 

2 
periods/wk. 

Lower 
stream

s 
2 

periods/wk 
(* 

13t 
intake 

set 
of 

10, 
intensive 

course) 
Year 

4 
Applied 

Science 
and 

Technology 
Upper 

stream
 

2 
periods/wk 

M
iddle 

stream
s 

4 
periods/wk 

Lower 
stream

s 
3 

periods/wk 

15 
pupils 

(1 
set) 

30 
pupils 

(2 
sets) 

38* 
pupils 

(3 
sets) 

15 
pupils 

(1 
set) 

30 
pupils 

(2 
sets) 

38 
pupils 

(3 
sets) 
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Year 
5 

Applied 
Science 

& 
Technology 

Upper 
stream

 
2 

periods/wk 
15 

pupils 
(1 

set) 

During 
2 

periods 
of 

Subsidiary 
tim

e 
the 

following 
are 

available 
for 

up 
to 

32 
pupils 

at 
a 

tim
e 

in 
total 

at 
Lower 

Sixth, 
and 

again 
at 

Upper 
Sixth 

form
 

level: 

Introductory 
System

s 
Analysis 

and 
Program

m
ing 

Introductory 
M

icroelectronics 
"O

" 
Com

puter 
Studies 

"A/O
" 

Com
puter 

Studies 
"A" 

Com
puter 

Science 
(+ 

3 
periods 

in 
U6) 

"A/O
" 

Electricity 
and 

Electronics 
"A" 

Electronic 
System

s 

Staffing 
the 

tim
etabled 

classes 
All 

the 
staff 

who 
teach 

the 
Applied 

Science 
and 

Technology 
classes 

teach 
the 

m
ajority 

of 
their 

tim
etable 

for 
other 

departm
ents 

with 
the 

exception 
of 

the 
Head 

of 
Departm

ent 
who 

teaches 
half 

a 
tim

etable 
of 

Physics 
and 

half 
Applied 

Science 
and 

Technology. 

In 
all, 

five 
teachers 

are 
directly 

involved 
in 

the 
Applied 

and 
Technology 

course 
at 

som
e 

stage. 
(Three 

of 
these 

have 
graduate 

or 
post 

graduate 
qualifications 

in 
Engineering.) 

It 
1s 

desirable 
to 

have 
staft 

who 
are 

adaptive, 
co-operative, 

have 
design 

ability 
them

selves 
and 

who 
can 

teach 
well. 

It 
is 

not 
an 

area 
of 

the 
curriculum

 
for 

inexperienced 
teachers. 
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W
hat 

is 
done 

: 
O

ut 
of 

School 

The 
Applied 

Science 
C

entre 
is 

used 
to 

support 
the 

spare 
tim

e 
interests 

of 
pupils 

in 
that 

it 
acts 

as 
a 

centre 
for 

the 
provision 

of 
advice, 

ordering 
of 

com
ponents, 

supply 
of 

m
agazines 

and 
loan 

of 
equipm

ent 
for 

project 
w

ork. 

There 
is 

a 
fee 

of 
£5 

in 
the 

C
hristm

as 
and 

Easter 
term

s 
for 

those 
w

ho 
join 

the 
clubs 

associated 
w

ith 
the 

Applied 
Science 

centre. 
The 

C
entre 

is 
only 

open 
for 

half 
a 

term
 

in 
the 

Sum
m

er 
w

hen 
the 

fee 
is 

£2.50. 
These 

are 
the 

C
om

puter 
Study 

G
roup 

and 
the 

Am
ateur 

R
adio 

and 
Electronics 

Society 
for 

the 
third 

year 
upw

ards. 
C

lub 
m

em
bership 

is 
lim

ited 
to 

160 
m

em
bers. 

M
onday 

lunch 
tim

e 
M

onday 
after 

School 
Second 

Years 
Staff 

Tuesday 
lunch 

tim
e 

Tuesday 
after 

School 
C

losed 
Third 

to 
Fifth 

Years 
W

ednesday 
lunch 

tim
e 

W
ednesday 

afternoon 
(C

lub 
days 

only) 

Third 
to 

Seventh 
Years 

Third 
to 

Seventh 
Years 

Thursday 
lunch 

tim
e 

Thursday 
after 

School 

"O
" 

Level 
Applied 

Science 
and 

Technology 
candidates 
C

losed 

Friday 
lunch 

tim
e 

Friday 
after 

school 
First 

to 
Seventh 

Years 
Ist 

and 
2nd 

Years 
Electronics 

C
lub 

1st 
and 

2nd 
Years 

C
om

puter 
C

lub 

Saturday 
lunch 

tim
e 

Saturday 
after 

School 
(C

lub 
days 

only) 

C
losed 

Third 
to 

Seventh 
Years 

12 



Those 
pupils 

taking 
"0" 

Level 
Applied 

Science 
and 

Technology 
do 

som
e 

of 
their 

design, 
program

m
ing 

or 
electronics 

practical 
work 

during 
lunch 

tim
es 

and 
after 

school 
on 

Tuesday 
evenings. 

Pupils 
doing 

com
puting 

and 
electronics 

projects 
have 

com
puter 

or 
laboratory 

access 
during 

lunch 
tim

es 
and 

on 
gam

es 
afternoons, 

if 
they 

undertake 
som

e 
exercise 

first, 
usually 

swim
m

ing, 
squash, 

badm
inton 

or 
running• 

Pupils 
taking 

"A" 
Level 

or 
who 

enter 
com

petitions 
have 

alm
ost 

unlim
ited 

access 
at 

lunch 
tim

es 
and 

have 
either 

one 
evening 

after 
school 

or 
two 

Private 
study 

periods 
in 

the 
Centre 

each 
week. 

The 
com

petitions 
entered 

are 
the 

NELEX 
(North 

East 
London 

and 
Essex 

Schools 
Science 

and 
Technology 

Com
petition), 

Kent 
Software 

Trophy, 
Young 

Engineer 
for 

Britain, 
Young 

Designer 
of 

the 
Year 

and 
when 

it 
was 

running, 
Young 

Scientist 
of 

the 
Year. 

O
n 

Fridays 
the 

first 
and 

second 
years 

have 
last 

period 
for 

Club 
activity. 

Sixteen 
of 

these 
attend 

Junior 
Com

puter 
Club 

and 
sixteen 

attend 
Junior 

Electronics 
Club. 

The 
Com

bined 
Cadet 

Force 
Arm

y 
Signals 

and 
M

otor 
Transport 

sections, 
as 

well 
as 

the 
Naval 

section, 
have 

technical 
support 

for 
their 

coursework, 
as 

well 
as 

for 
certain 

projects, 
provided 

by 
the 

Applied 
Science 

Centre. 

Staffing: 
After 

school 
(club 

tim
es) 

Five 
m

em
bers 

of 
staff 

use 
their 

spare 
tim

e 
to 

work 
in 

the 
Applied 

Science 
Centre, 

after 
school 

and 
on 

gam
es 

days. 
They 

are 
assisted 

by 
one 

or 
two 

laboratory 
assistants 

when 
the 

Centre 
is 

open. 

The 
Centre 

closes 
after 

school 
and 

on 
gam

es 
days 

during 
periods 

of 
exam

ination 
m

arking 
and 

report 
writing, 

as 
well 

as 
for 

Staff 
m

eetings. 
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How 
m

uch 
does 

it 
cost? 

Costs 
vary 

from
 

region 
to 

region 
and 

situation 
to 

situation. 
They 

can 
be 

estim
ated 

as 
follows: 

(1) 
CAPITAL 

CO
STS 

(a) 
Laboratory 

space 
In 

certain 
cases 

a 
Physics 

Laboratory 
could 

be 
m

odified 
to 

teach 
both 

Applied 
Science 

and 
Physics, 

a 
Craft 

room
 

m
ight 

be 
m

odified 
to 

teach 
Applied 

Science 
and 

Craft 
purpose 

built 
centre 

could 
be 

provided. 

(b) 
Furniture 

- 
Benches, 

cupboarding 
and 

shelving. 

(c) 
Equipm

ent 
(2nd 

- 
7th 

year) 
£6,000-£10,000 

to 
cater 

for 
one 

set 
of 

16 
at 

a 
tim

e. 
£11,000-£18,000 

to 
cater 

for 
two 

sets 
of 

32 
pupils 

at 
a 

tim
e. 

This 
includes 

at 
least 

16 
m

icrocom
puters 

(Am
strad), 

and 
all 

the 
books 

and 
standard 

electronic 
equipm

ent 
including 

oscilloscopes. 

(2) 
R

U
N

N
IN

G
 COSTS 

(a) 
Teaching 

staff 
tim

e 
and 

laboratory 
assistance. 

(b) 
Heating, 

lighting, 
cleaning, 

m
aintenance, 

insurance 
and 

telephone. 
(c) 

Exercise 
books, 

new 
books 

and 
new 

equipm
ent 

to 
replace 

obsolete 
or 

worn 
out 

equipm
ent. 

(d) 
The 

paym
ent 

of 
a 

club 
subscription 

can 
be 

used 
to 

reduce 
running 

costs 
substantially. 

The 
paym

ent 
of 

a 
club 

subscription 
(£5/term

/pupil, 
£2.50 

in 
the 

sum
m

er 
term

) 
contributes 

to 
substantially 

reducing 
running 

costs. 
O

f 
the 

22000 
per 

year 
incom

e 
produced, 

£1000 
is 

spent 
on 

expendables: 
solder, 

com
puter 

paper, 
telephone 

calls, 
electronic 

com
ponents 

and 
booklets 

for 
basic 

courses. 
The 

other 
£1000 

is 
used 

to 
pay 

for 
library 

books, 
m

eters, 
soldering 

irons 
and 

oscilloscopes 
which 

are 
loaned 

to 
club 

m
em

bers 
who 

need 
them

 
for 

project 
It 

m
ay 

soon 
be 

possible 
to 

allow 
m

icrocom
puters 

to 
be 

lent 
out 

to 
club 

m
em

bers 
for 

the 
holidays. 
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Possible 
Future 

D
evelopm

ents 
Future 

developm
ents 

that 
are 

envisaged 
but 

w
hich 

require 
considerable 

thought 
are: 

(1) 
The 

introduction 
of 

Am
strad, 

BBC
 

or 
Spectrum

 
m

icrocom
puters 

into 
those 

D
epartm

ents 
requiring 

them
 

for 
teaching 

and 
dem

onstration 
purposes. 

(2) 
The 

use 
of 

a 
m

ini-com
puter 

or 
m

icrocom
puters 

for 
school 

adm
inistrative 

purposes 
(including 

careers 
inform

ation 
and 

testing). 

(3) 
The 

installation 
of 

a 
m

icrocom
puter 

in 
the 

C
om

m
on 

R
oom

 
for 

adm
inistrative 

purposes 
and 

lesson 
preparation. 

(4) 
Introduction 

of 
6th 

Form
 

Technology 
courses 

to 
A-level. 

D
evelopm

ent of M
icro-electronics 

in School 
In 

order 
to 

obtain 
effective 

developm
ent 

of 
m

icro-electro- 
nics 

in 
a 

school 
you 

require 
all 

your 
subject 

teachers 
to 

be 
able 

to 
evaluate 

com
puter 

program
s 

produced 
for 

their 
If 

possible 
there 

should 
be 

at 
least 

one 
person 

in 
each 

departm
ent 

assessing 
the 

m
aterial 

as 
it 

becom
es 

available. 
They 

w
ill 

need 
tim

e 
and 

easy 
access 

to 
the 

m
icrocom

puters. 

The 
other 

im
portant 

area 
is 

associated 
w

ith 
the 

develop- 
m

ent 
of 

teaching 
Applied 

Science 
and 

Technology. 
require 

a 
departm

ent 
w

hich 
can 

evaluate 
and 

generate 
both 

hardw
are 

and 
softw

are 
for 

educational 
use 

and 
run 

design 
(or 

system
s 

thinking) 
based 

Technology 
courses. 

such 
a 

departm
ent 

m
ust 

have 
appropriate 

m
anpow

er, 
tim

e 
and 

resources 
• 

The 
expertise 

and 
inform

ation 
that 

this 
departm

ent 
has 

needs 
to 

be 
readily 

available 
to 

others 
in 

15 



APPENDIX 
"O

" 
LEVEL 

IN 
APPLIED 

SCIENCE 
AND 

TECHNO
LO

G
Y 

(M
O

DE 
3), 

BRENIW
O

O
D 

SCHO
O

L, 
ESSEX. 

Aim
s 

of 
the 

Course 

(1) 
To 

help 
to 

develop 
a 

m
ore 

rational 
and 

inventive 
approach, 

with 
greater 

insight, 
to 

problem
 

solving 
and 

decision 
m

aking 
using 

System
s 

thinking. 

(2) 
Io 

enable 
individual 

pupils 
to 

try 
out 

their 
own 

ideas 
by 

m
eans 

of 
a 

project 
requiring 

analysis, 
synthesis 

and 
im

plem
entation. 

(3) 
To 

m
ake 

pupils 
aware 

of 
the 

nature 
of 

technology 
as 

a 
urposeful 

activity 
by 

which 
m

an 
attem

pts 
to 

satisfy 
his 

perceived 
needs 

by 
the 

control 
and 

processing 
of 

energy, 
m

atter 
and 

inform
ation. 

(4) 
To 

m
ake 

pupils 
aware 

of 
the 

nature 
of 

their 
environ- 

m
ent, 

industry 
and 

business 
in 

term
s 

of 
system

s 
m

odels 
and 

to 
relate 

these 
m

odels 
to 

current, 
everyday 

tech- 
nological 

situations. 

SYLLABUS 
The 

syllabus 
has 

been 
divided 

into 
two 

parts, 
a 

com
m

on 
core 

and 
specialist 

topics. 
Pupils 

are 
expected 

to 
study 

at 
least 

three 
of 

the 
specialist 

topics. 
Com

m
on 

Core 
(1) 

System
s 

and 
system

s 
design. 

(2) 
Visualising, 

drawing 
and 

sketching. 
(3) 

Elem
entary 

properties 
of 

m
aterials 

and 
workshop 

processes. 
(4) 

Load 
bearing 

structures• 
(5) 

M
echanical 

system
s. 

(6) 
Electrical 

and 
electronic 

system
s. 

(7) 
Applied 

m
athem

atics 
and 

com
puter 

system
s. 

(8) 
Ecological 

system
s. 

(9) 
Industrial 

and 
business 

system
s. 

(10) 
Technology, 

and 
society. 
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Specialist 
(A) 

W
orkshop 

processes, 
m

aterials 
and 

the 
design 

of 
structural 

system
s. 

(B) 
Design 

of 
m

echanical 
system

s. 
(C) 

Design 
of 

electronic 
and 

electrom
echanical 

system
s. 

(D) 
Com

puter 
system

s 
and 

applications. 
Ecological 

system
s 

and 
investigations. 

(F) 
O

ther 
topics 

by 
special 

arrangem
ent. 

The 
exam

ination 
consists 

of 
two 

theory 
papers 

and 
a 

project 
as 

follows:- 

Paper (1) 
Applied 

Science 
and 

Technology 
(24 

hours, 
m

axim
um

 
m

ark 
105, 

35%
 

of 
the 

overall 
exam

 
percentage) 

• 

Q
uestions 

are 
set 

on 
the 

syllabus 
which 

follows. 
The 

paper 
is 

divided 
into 

two 
sections. 

Section 
A 

(85 
m

arks) 
consists 

of 
com

pulsory 
questions 

taken 
from

 
the 

com
m

on 
core 

of 
the 

syllabus. 
It 

includes 
a 

com
prehension 

exercise 
(10 

m
arks), 

short 
questions 

cequiring 
analysis 

and 
synthesis 

(65 
m

arks), 
and 

a 
question 

concerning 
Industry, 

Technology 
and 

Society 
involving 

decision 
m

aking 
(10 

m
arks). 

Section 
B 

(20 
m

arks) 
consists 

of 
a 

choice 
of 

two 
questions 

chosen 
from

 
not 

less 
than 

four 
set 

on 
the 

specialist 
sections 

of 
the 

syllabus. 
These 

questions 
are 

part 
analysis 

and 
part 

synthesis. 

Paper (2) 
System

s 
Analysis 

and 
Design 

(24 
hours, 

m
axim

um
 

m
ark 

75, 
25%

 
of 

the 
exam

 
percentage). 

O
ne 

situation 
will 

be 
chosen 

from
 

three 
situations. 

system
s 

analysis 
will 

be 
nade 

(35 
m

arks) 
followed 

by 
a 

choice 
of 

a 
solution 

from
 

the 
analysis 

and 
the 

design 
of 

a 
possible 

system
 

(40 
m

arks). 
The 

system
 

design 
will 

be 
presented 

in 
the 

form
 

of 
annotated 

sketches 
and 

diagram
s. 
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Project 

(At 
least 

tw
o 

term
s' 

duration, 
m

axim
um

 
m

ark 
120, 

40%
 

of 
the 

exam
ination 

percentage). 

This w
ill be system

s study com
prising of analysis, 

synthesis, 
im

plem
entation 

and 
iteration. 

The 
studies 

m
ay 

(A) 
laboratory/w

orkshop 
based 

projects, 
or 

system
s 

construction 

(B) 
w

orkshop/laboratory/field 
based 

system
s 

investiga- 
tions, 

or 

(C
) 

laboratory/field/com
puter 

based 
system

s 
investiga- 

tions 
in 

order 
to m

eet 
a defined 

purpose. 
M

arks 
w

ill 
be 

aw
arded 

for:- 

Analysis. 
Investigation, 

description 
and 

system
s 

analysis 
of 

the 
situation. 

D
efinition 

of 
system

's 
purpose 

(s) 
• 

(11) 
Synthesis. 

C
onstruction 

of 
m

odels, 
propositions 

of 
alternative 

solutions, 
com

bining 
com

ponents 
into 

sub 
system

s 
and 

system
s. 

Perceiving 
em

ergent 
proper- 

R
efining 

the 
inform

ation 
to 

produce 
a 

plan, 
best 

solution 
or 

justified 
course 

of 
action. 

Iteration. 
(1ii) 

Im
plem

entation. 
C

onstruction 
or 

realisation 
of 

a 
new

 
system

. 
Testing 

it 
and 

listing 
its 

lim
itations. 

(iv) 
Presentation 

of 
the 

w
rite-up. 

The 
project 

w
ork 

w
ill 

be 
assessed 

by 
the 

school 
and 

w
ill 

be 
m

oderated 
by 

an 
external 

exam
iner. 

(A 
project 

m
arking 

schem
e 

is 
included 

w
ith 

this 
syllabus.) 
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