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Abstract 

An investigation of the mathematical education of pupils at secondary level 
with particular reference to potential craft apprentices; and evaluation of 
some relevant teaching material 

J Gatenby 

This work investigates the industrial environment entered by 
craft apprentioes in the Derby area and records a two-year 
dialogue with 4th and 5th Year pupils from one school. 

Companies were vis1 ted and examples of the mathematics required 
wm-e collected. The views of training officers were noted and 
these are presented with the corresponding opinions from 
educationalists. 

The destinations of the leaving population were analysed and the 
examination results extracted for those entering craft 
apprentioeships. 

Pupils were tested on basio arithmetic and gave their own ideas 
for improving mathematics in sohool in answer to questionnaire 
and by taped interview. 

Attempts by the sohool to overcome problems caused by a partially 
"inner city" oatohment area are desor! bed vd th the implications 
for attainment in mathematios. 

Teaohing material. based on engineering mathematios was eval.uated 
w1 th pupils of al.l abilities and lunoh-time olinios held for 
intending apprentioes to correct their weaknesses. 

Assessments of the teaching material were obtained from industry, 
training officers and mathematics "teachers in SChools. 

Biographical details of intending oraft apprentices were 
oolleoted and compared with the sohool population in general. 

Samples of work produoed by pupils of al.l abilities and 
speoifically those sucoessf'ul. in obtaining craft apprenticeships 
are presented as separate appendices. 

Attempts were made to relate data gathered 100 ally to atatistics 
published on a national level. Supplementary material. was 
available from reoent substantial D.E. S. reports on school 
mathematios and from the many projeots on school/industry 

were 
oo-operation whioh/oo-ordinated by the Bath Project • 

• * ~.* ..... '. 
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Chapter 1 

INTRODUCTION 

During the 1970's, numerous bodies criticised the standard 
in mathematics of school leavers entering employment, 
particularly vociferous being the engineering employers. 

C.B.I. Wales; 1977 (30) , gave an example of lathe turning 

which required the.use of tangent. "Only about three 
appren tices in an en try of ten boys will be able to 

undertake this calculation unaided. The Craft Instructor 
then has to teach mathematics instead of concentrating 
on the fundamental skills of his trade." 

In November, 1976, The Royal Society Working Party on 

1 

School Mathematics in Relation to Craft and Technician 
Apprenticeships in the Engineering Industry (2) reco=ended, 

inter alia, greater liaison between schools and industry, 
and specially prepared material illustrating the use of 
mathematics in industry • 

• Simul taneously, the Prime Minister at that time, Mr. Callaghan, 
initiated the Great Debate on Education in response to the 
mounting publicity given to claims of falling standards in 

schools. 

The Royal SoCiety Report ,(2) gave typical views from school 
and industry including the following:-

Teachers 

"Industry doe an 't realise the problems we have in schools. 

We don't pay the pupils, and we haven't got the threat of 

dismissal to back up our authority. It is very difficult 
to get them doing any work." 



• 

Industry 

"We are appalled at some of the mistakes we see. After 
11 years at school they come to us without the most basic 
ari thmetical skills, so there Imlst be something very wrong 
with the schools." 

Following this report, work began under Professor Bajpai 

2 

at Loughborough on two projects closely following the 
recommendations of the Royal Society; Graham (1) investigated 
the CSE syllabuses in relation to the needs of employers 
and proposed a new syllabus designed to meet the needs of 
engineering employers while also considering other 
re qui rem en ts. 

Bond (3) investigated the requirements of craft apprentices 
in industry and, amongst other things, produced, with 
Professor Bajpai, a text-book "Apprentice Maths" (4) 
intended to motivate pupils at school to understand the 
mathematics required by industry. 

A substantial part of this thesis is the evaluation of 
"Apprentice Maths" in school to examine the extent to which 
the material achieves the objective of motivation • 

• 

As part of the evaluation it was also decided to visit 
engineering training establishments to examine their 
requirements and to obtain their assessment of the teaching 
material. 

While this work was proceeding, the author became aV/are 
of the earlier project by Linda Dickson (24) involving ten 
London Transport craft apprentices. In this work, the 
trainees were interviewed about their experience in 
mathematics at school and issues of "ineffective class" 
control" and "low motivation through lack of practical 
application of mathematics" were raised • 



3 

The qualitative approach used by Dickson, in investigating 
"their low level cif attainment on the arithmetic test 
given at selection and the seemingly marked improvement. 
shown ••••••••• at the end of the first year of training 
suggested to the author that a similar strategy might be 
of value with potential craft apprentices while they were 

... 

still in the school situation. 

Later chapters therefore attempt to diagnose reasons for 
poor attainment in mathematics by interviewing the pupils 
and also by considering biographical and social factors. 

The remainder of this chapter attempts to describe the 
environment into which the craft apprentices are recruited 
and the mathematics needed • 

• 

" 



Report on a Vi si t to a Government 
Skill Centre 

Discussions with the Manager and Education Officers 

responsible for the teaching of mathematics. 

Al though this centre is mainly concerned with mature 
students (from 19 onwards), it was thought worth vi si ting 
because of the large range of craft subjects taught 
and hence mathematical skills needed. 

Many of the students are learning a trade as an 
al ternative to unemployment; others are retraining after 
voluntarily ending their previous employment. The trades 
covered include painting and decorating, bricklaying, 
welding and fabrication, machining, instrument making 
and electronics. 

Mathematics lessons are given to all trainees; an initial 
test is given overleaf with scores as low as 4%. It has 
been noticed that older candidates (45 years plus) are 

often much better at basic maths than those who left 
school more recently. 

The students are given one hour of maths a day for twenty 
days and retested; generally the marks on the second test 
are double those of th~ initial test. 

4 

The aotual lessons varied with the trade; the painters and 
decorators are concerned with areas and lengths of 
wallpaper. The builders need help' with metric uni ts, 
particularly with plans shovang dimensions in mm. and' 
concrete being ordered in m". . 

The machinists need revision of all the basic skills in 
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maths, i.e. the four operations with decimals and fractions 

(drill sizes being quoted widely in fractions.) 

The sheet metal workers need particular help with geocetry, 

and special emphasis on the parts of a circle, radius,' 

diameter, chords, arcs and sectors etc. (Many trainees do 

not know the difference between radius and diameter). 

The instructors did not like the idea of electronic 

calculators; they thought logarithms involved valuable 

arithmetic skills and that calculators damage ability to 

estimate. Logarithms were considered cheaper and more 

reliable. 

Many of the trainees state that they cope with subjects 

which they could not understand at school; possible factors 

inclUde: 
smaller class sizes (about 20) 

motivation to end unemployment 

more mature attitude 

closer l~nking of mathematics to trade 

Poor understanding of English was regarded by the 

instructors as a constituent of the learning problem; 

questions written in words prove much more difficult than 

those using only mathematical symbols. 

The text book 'Apprentice Maths' was received favourably 

by the Education Officers, who thought it suitable for 

their work; particularly liked were the applications 'Such as 

machine tools and problems involving costs of batch 

production. 
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1. 

ASSES~ P.lP:m 'C' 
=;=~=~=======c~== 

Sh.lW all working 

" ( 1) Multiply 29 by 9 !~' , ~- -" 

~4
23)~ !Iow many ei~ts in 496 :~-<,: 

;That number can be divided by 6-exactly 47 times 
Take away 5 times.9 from 12 times 9 

- f 

2. FUl 

(1) 
(2) 

in the missing numbersl

3, 6, 9, 12, ( 
2, 4, a, 16, ( 

), 1a, 21, 
),64, ( 

( ), 27 
), 256 

3. 

4. 

(3) L .i.EL ( 
10 1() '" 10 

) 11( 
10 

2
1) Multiply 56 by 10000 

) Multiply 17·162 by 100 

4
3) Divide 14379 by 1000 

) Divide 1200 by 25 
5) Divide 4500 by 50 

, 

HoVT oany pounds in i ton 
HolY many yards in 1 mile 
How many inches in 1 yard 
Row many ounces in ~lbs 

).1.2 
10 : I .",. ,: •• 

5. /( 1) Row many sixteenths of an inch in 2i- inches 
How many 32nds of an inch in ~-of an inch , (2) 

6: 

(3) 

(4) 

(5) 
/ 

How many half inches in 24/16ths of an inch 

Take away 7/16 of-an inch from 2i inches 

Which is longer and by how much: 15/32 or ~ inch 
• 

Change 0·125 to a'vulgar fraction 
Change 0·0013 to a vulgar fraction 
Change ~ to a (I_p-cimal 

Change 5/16 to a decimal 

7.f Calculate the following: 

:j 

.;; 

0·2 + 0'125 
1 ,inch - 0'016 
o·a x 0'03 
0·00144 i 0'12 

-1 • I J 

, .. : ! 

Find area of a rectangle 24 metres long by 1~ metres wide 

~. - ~ . -- , 

." .... ;-.': 

- .. . .: 

a'~/~~~l) " 3 / 4 

Find. volume of a block 7 inches long, 1 foot 4 inches '.7ide, by 5 inches deep 
,-',That is the value of 15 squared 

, 5 

(6) 

(7) 

(a) 
(9) 

~at is the square root of 64 
Find the area of a right angle triangle with a base of 18 inches and vertioal 
-height of 3 inches 1 
i;bat is the circumference of a circle of diameter ,7" (TT = 3-:; ) 

.71hat is the area of a Circle ~ith radius of 1t ~nches (IT'= ~) 
Quote the formula for findin~ the volume of a cylinder 
'!Ihat is the value of' the remaining angle of a ri~t angle trian~e given 
second angle is 4eo 
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9. 

m 
How many m/m in 1 metre 
How many motres in 3 kilometres, .',;;. 

H071 many kilogrammes in t tonl1c.. 

m How many m/m in 1 inch 
Ho"N many pint in 1 litre (approx) 

10. (1) 
1 '*' J 32" x 1 ';'4 

(2) tt+t-£. 
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Mr. Gordon, the manager of the Centre, made the point that 

whereas at one time an engineering craft apprenticeship 

was attractive to 'able' boys, they are now aware of t~e 

fact that skilled craftsmen often earn less than unskilled 

7 

workers. The availability of weekend work and self-employment 

were also given as reasons for son:e capable boys entering 

employment other than engineering craft apprenticeships. 

The manager was favourabll impressed with 'Apprentice Maths'; 

he felt the level was more suitable for craft apprentices 

than other available texts and particularly liked the 

diagrams and practical examples. 

Summary of points made by Staff at the Skill Centre 

1. Linking of maths to trades improves motivation to 

learn compared vdth school. 

2. Low verbal abili ty .is a major factor in maths 

learning difficulties. 

3. The status of the engineering craftsmen has declined 

and able boys are attracted to other occupations. 

4. 'Apprentice Maths' considered to be at relevant level 

for craft trainees, and contain useful work. 



BRITISH RAIL ENGINEERING LTD. 

LOCOMOTIVE WORKS TRAINING SCHOOL 

DISCUSSION WITH MR. POULTNEY, TRAINING OFFICER 

General Description of School 

The school recruits about 130 apprentices annually from 

35 sChools within a 15 mile radius of Derby, including 

Nottingham and Burton-on-Trent, representing a wide range 

of schools. 

u 

Candidates are initially selected by the Otis-Lennon Mental 

Ability Test and the Bennett Mechanical Comprehension Test; 

those achieving the required marks are invited for 

interview and subject to a satisfactory school report, 

are offered apprenticeships. 

The students spend an initial period of 24 weeks on a 

variety of trades i.e. fitting, machining, fabrication and 

electrical work, aftenwhich they speCialise for a further 

24 weeks in thei r first choice trade. This is followed 

by works training until the apprenticeship is completed 

at 20 years of age. 

During the initial training year apprentices spend two 

weeks out of every three on basic practical training and 

the third week an release to the COllege of Further' 

Education. ., 

The Craft course is taken by those who are expected to achieve 

Grades 3, 4 or 5 in Maths, English Language and Science, 



al though places are offered before ·resul ts are mown. 
/ 

(Experience at a Derby. school suggests large number of 

future apprentices subsequently fail CSE or are not 

entered for the examination, but are still accepted by • 

the fi=). 

British Rail operate a programme of one-week courses for 

local school teachers; personnel from their training 

department have spent periods in local schools. 

The apprentices receive a Technical Drawing lesson for one 

afternoon per week and considerable difficulty has been 

experienced by the apprentices because of their wealalesses 

in the following areas:-

1. Use of Imperial Units (inches, fractions, etc.) 

2. Reading of drawings. 

3. Measuring with a ruler. 

4. Simple multiplication and division of decimals. 

As a result of these \'l~alalesses it has been necessary to 

devise exercises in simple measuring with both decioals 

and fractions. 

The necessity for local schools to teach Imperial Units 

vd11 exist for many years because of the continued use at 

British Rail of expensive machinery graduated in Imperial 

Uni ts. 

The College of Further Education has had problems with ., 

basic skills with British Rail craft trainees and the 

training officer ·c1aims that many of the weaker students 

have a Modern Maths background. 
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USE OF 

UNITS 

A 
A 

BRITISH RAIL 
ENGINEERING LTD, 

MEASURING EXERCISE 

RULE 

BLOCK 1 - BRITISH 
BLOCK 2 - METRIC 

B C 

EXERCISE NO. 

TRAINEE 

o E 

BLOCK 1( IN.) I 
LENGTH IS~,fied, 

enSIQJl A&~~I,sinn en ~t~' ol~~an(" .. ? ,~cified. . m 

AB - - -

BC I - - , 22+0-5 

CO 1 r.. ± k I 
I -

EF :!:b i -• I 

FG - - !33±0-5 
AG 6k.±':\ :152±0-5 

AE - - -: 

BF - - I -
CE - - -

COMMENTS 

10 

FIRST YEAR 
CRAFT TRAINING 

1 

-

F G 

BLOCK 2 (MM.) 
Actual Within 

'-Dimension Tol"ranc"? 

-

-
-

-
-
-

", 



Visit to E.l.T.B. Craft Training School 13.8.79 

Mr. Cawthorne, Engineering Drawing Instructor and 

Lecturer at College of Further Education 

This school provides craft training for firms throughout 

South Yorkshire; Apprentices spend 46 weeks in the school 

wi th one day a week at· the college of further education. 

11 

Mr. Cawthome is concerned with Engineering Drawing at the 

school and also lectures at the College of Further 

Education, Sheffield. 

Poor ability in basic maths has so hindered craft training 

that remedial lessons given in mathematics Vii th every new 

intake (one apprentice using a lathe could not divide a 

decimal by 2.) 

It has been necessary for Mr. Cawthorne to produce his 

own course in Mathematics (see overleaf ) covering the 

followir..g topiCS which have limited progress in craft 

training:-

1. BODMAS (Order of mathematical operations.) 

2. Addition and Subtraction of decimals. 

3. Place value relative to decimal pOint. 

4. Calculating dimensions from drawings. 

5. Multiplication and division of decimals. 

6. Imperial as well as metric units. 

Areas and volumes. 

8. Conversion of decimals to fractions and vice versa. 

9. . 2 3 3 2 
Ind~ces e.g. 5 x 5 ,4 + 4 • 

10. Fractions, mixed numbers, improper fractions, etc. 
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Mr. Cawtho=e :felt that Iinperial Uni ts and :fractions would 

be needed :for the :foreseeable :future; he also believes 

that logarithms are 

be taught in schools. 

use:ful on the shop :floor and should 

The mathematics teaching notes produced by Mr. Cawthorne 

are very similar to material in 'Apprentice Mathematics' 

and he decided to obtain the book :for use vd th his 

students. 

• 

, 
.' 



'. ~ ........ ................... ~ ...... ..... - "~n. l'V .......... _ ....... . 

. , '. . . .. . 

COMPLETE THE 'FOLLOWING QUESTIONS' 

· 1. 
... ', 

· .2 •. 

. : . 
. " ·4. 

5~ 

· 6. 

ADD TOGETHER THE FOLLOWIjI(G VULGAR FRACTIONS '. .' 
3/32. 5/8 .. l/H~·. .' .'-

" : 

... , -. 
SUBTRACT 5/32 FROM 27/6.1t 

~, " 

:. ~. " . :' . 
..... .. 

ADD TOGETHER THE' FOLLOiHNG DECIMAL FRAcTIONS 
1~0990.036. 0.7C)l 

SUBTRACT 1;987'FROM 11.084 

MUL'~IPLY 8/39 BY. Jt .. ..... 
:" .-. 

DIVIDE j9/128 BY i. 

. . . :: . 

' ... 

.... ,' . 
, , .' . 
., .,;, .. 

= 
. .. 

' .. 
.. .. '.' 

7. MULTIPLY 1t.032 BY 6.75 

8 •... DIVIDE 2:075 BY '0.2 .. 

.'. '.,. 

= 
." . .... ". ... .- .. , . ... ' .. :" . 

. . METRIC SYSTEM 

. i9: SHOW THE ABBREVIATIONS FOR THE FOLLOWING : .... 

',' : ... 

.... 

-"-

. . ' 

., . 

.' 

\)UUUI.... • ••.• • • • •.•. /. 

.: . 

, .,. 

• - ! -

':"- -
.. ': 

.' . " 

. . ' , . 
,. '.~ . 

. ,' .' 

. :. : . 

METRE = SECOND OF ANGLE = 

SQUARE METR.\> = BRINELL HARDNESS NUMBER. = 

,,10. . HOW MANY MILLIMETRES IN ONE METRE =. 

• 

. ' '- .. 

li.· HOW MANY GRAMS IN ONE KILOGRAM . = 
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WORKSHOP MATHErvlATICS. 15 

BOOMAS. SHOWS THE ORDER BY WHICH ANY 
MATHEMATICAL PrlOBLEM SHOUL D 
BE SOLVED. 

e.g. 3(2+3)-2+3 = 
IN THIS EXAMPLE THE BRACKET SHOULD BE 
SOLVED FIRST. i e, (2 +3) = (5 ) 

NOW THE MULTIPLICATION 

ie. 3(5) = 15 

THEN THE ADDITION; AS WILL BE SEEN WE 

HAVE +15&.3, ie 15+3=18 

NOW DOING THE SUBTRACTION PART OF THE 

PROBLEM WE GET 18 - 2 = 16 

3(2+3)-2.3 = 
3( 5 )- 2.3 -' 

15 -2.3 = 
18 - 2 = 16 

WE MUST REMEMBER THAT THE ORDER BY WHICH WE DO MATHS IS 

OF THE UTMOST IMPORTANCE IN ORDER TO ARRIVE AT THE -
CORRECT RESULT . 

.,,-- -'." . . . 
::.., .... f 

• 
_Folt._ ::n'II~_,.RE.M~biA\.. __ I~C.~lw" D~ 

.sCHoOL- MA\k~MI\\I'-S .1'.1>.:. I\fP~Q.,!IIc..e:s;, 

• 

. -'-.-.-~ ...... ----.----- ._- .... '-, ... '-'_ .. " .-. ---- ... --.... -.--~ -_ ... - - ........ '-"".'--.- -.-'---'-.-""-'-'- ...... -........... --- .-.. '."' "'~""--' .--... ~"'" .. : -
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SIGNS OF OPERATION. 16 

ADDITION + (PLUS) 

THE ADDITION SIGN (+ ) SHOWS THAT THE NUMBER BEHli~~ IT, IS TO 
BE ADDED TO THE NUMBER IN FRONT OF IT. THUS 4+-5 MEANS 

THAT 5 IS TO BE ADDED TO 4 ie. 4+5 =9 or 4 
+5 
=ll. 

ADD 9·0971 + 9·756+ 0·435+ 1111·037 

9·0971 
9·7560 
O' 43 50 

1111·0370 
2. I t z. 

1130·3251 

NOTE. A UNIT IN EACH VERTICAL COLUMN, 
READING FROM THE RIGHT HAND 
SIDE, IS 10x GREATER THAN A 

. UNIT IN THE PREVIOUS COLUI\~N. 

1000. 1000X THOUSANDS 
100. 100X HUNDREDS 

10· 10X TENS 
I . , IX UNITS 

. I I ~IO TENGTHS 

·0 I I ~IOO HUNDREDTHS 
... 

·00 I 1';'1000 THOUSANDTHS 
·000 I I ";'IOOOC TEN THOUSANDTH 

WRITTEN VALUE NAME -
DECIMAL SYSTEM. 

.. 

.., 

- .. ~- .".- "---_.-._------- ---.. -- . - --. '----' - --" •..... - --_. - .... _--.-.," .. -- --. 
.... 
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ADD:TION 

SOLVE THE FOLLO\i'lING 

y 7+5+10= 2, . 1'125 + 0- 6'25 = 

3, 13 + 1- 7 50 = 4, 1'155 + ,.881 + 2· 633 + O' 613 = 

5, 131'121 .... 2·8674 +- 0·00102+ 63'2059 = 

-,.-

\...-.---.-i[ It-------' 
10'250 l1·37 5 I 2·1875 

-, bi-

A= 

O'187S-r 
5 ~~'250 L8= 

O'1~751 

-~ ~ 
0-775 J 1-B215 O'4T!~ 

- A= 
A= 

81 , 
0·3125 00'375 0'250 ~ 9, 

,· ... 1·1S75R , 
.. j. -+'-- +-+-----+--

f---, ~I 1~1 

11 J I ] 
I ~~ 

'~ . ~ 

. . 

L----A= J 

- ---- -- ---- - ---- ---,-- --- - ." - -- ---._-- ----- .- ---.- ---- - -- .-. - -- ------- - - - .. --- - - -- - - •• .--.- -- .- ".". - -. --- ••••• -.--. ":1-

" . ., 
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Visit to a Large Engineering Company 
26th October 1979 

Personnel seen: Works Training Superintendent, 
Tool-Room Manager, 
Training Instructors. 

This compeny recruits annually a total of 120 craft 
apprentices out of the total of 650 for the City of Derby. 
The catchment area includes schools within a 10 mile radius 
of Der~; mathematics is seen a~ the most important 
subject. 

Entry Requirements 

The company is setting a minimum of Grade 3 CSE mathematics 
for all trainees following the E.I.T.B. Modular CoUrse. 
(A small batch of Grade 4 CSE trainees follow a simplified 
apprenticeship for work in a department where the \"Iork is 
less exacting. Many applicants are rejected because of 
their poor mathematical abilityl 

The tables overleaf show holY the company has tightened 
its mathematical.entry-requirements since 1975, when there 
was considerable concern about numeracy. There is nolY 
greater satisfaction with the standard of apprentices 
within the Company. 

The Works Training Superintendent thought the poor numeracy 
experienced at the Company in the early 1970's could be 
partly explained by the 10lY esteem in which engineering was 
held at that time, 'I'd th local concern over securi ty of' 

. employment. The superintendent forecast that the falling 
school-leaving population would, in the 1980' s, again: 
make' it difficult for engineering to attract the most-able 
pupils. 

18 
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VISIT TO A LARGE _ OOHOOL, DERBY, BY 
REPRESENTATIVES FROM A PRECISION ~TGINEERrNG 
C01lPAl','Y 22nd J arruary 1980 

Introduction 

This was a sequel to the visi t to "the firm. made earlier, 
when the apprentice training facilities were seen and a 
discussion was held with the works training superintendent, 
Mr. John Smith. Mr. Smith was respohsible for reCruiting 
craft apprentices, the management of the large workshop 
training school and the subsequent training programmes at 
College and in the factory. 

Also on the visit was Mr. D. Gaunt, from the toolroom, a 
skilled craftsman who was involved with apprentice training. 
The toolroom is used by the Training Department for part of 
the training program~e because of the wide variety of skills 
required. It therefore enables the apprentices to satisfy 
many of the compulsory skill requirements for their E.I.T.B. 
modules. 

As the toolroom was engaged in one-off jobs such as mac"hining 
jigs, fixtures and press dies, there was a need 
calculating work in setting up new operations; 
arithmetic was essential. 

Standard of Apprentices 

for continual 
abili ty in 

Mr. Gaunt thought there had been a decline in arithmetical 
skills in the last 12 years. He stated that if only boys 

" were competent in the four operations with decimals, he would 
teach them the trigonometry etc. required later on. (Mr. Smith 
cited a recent apprentice who claimed to have done no' 
trigonometry. ) 

Mr. Gaunt said that many boys were ashamed of their low 
standard in arithmetic and wer4 embarassed to ask for help. 
Often the pressure of urgent jobs for customers caused difficult 



21 

Metric vs. Imperial Units 

The training centre uses a mixture of metric and Imperial 

Uni ts (approx 40% Imperial, 60% Metric). The instructors 

considered it simpler to familiarize an Imperia. -educated 

student vdth metric than vice versa. 

The Imperial lTnits were mainly used for drill sizes, bar 

stock, and collets for lathes. 

Interview \Vi th the Tool-Room Ma.llager 

This area of the Company is involved in non-re?eti tive work 

involving considerable skill on the part of the craftsmen; 

there is a high degree of numerical accuracy re~uired in 

the initial setting-up of one-off jobs and mistakes can easily 

cost £10,000. Against this background, the manager had been 

particularly vociferous about falling standards in 

mathematics; apprentices unable to do simple calculations 

failed to gain the confidence of their foremen and their 

progress was hampered •• 

The manager of the tool-room had himself been to primary 

schools and urged the learning of multiplication tables. 

The tool-room had listed its own basic mathematical 

requirements (crve:rlea.:f ) and 80 apprentices were tested. 

The results are shovm in the tables where it can be seen that 

multiplication and division of decimals had not been 
'. mastered by roughly half of the sample. 
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Female Craft Trainees 

The Training Superintendent described one of the small number 

of femal~ apprentices employed by the Company; initially she 

had f01IDd difficulty with the manual skills but having ;v-ery 

good mathematical abili ty relative to the boys increased in 
1 1 

confidence and became one of the Company's outstanding 

apprentices. 

This suggests a large and virtually untapped source of able 

students which perhaps Industry should make more efforts to 

attract. 

General Sta~dards of Apprentices 

The superintendent, while expressing some continuing concern 

over numeracy, pointed out that the present day apprentices 

seem much more mature than, say, 20 years ago, showing 

considerable ini tiati ve, pride, and wider interests. Each 

apprentice must now complete a log book and the standard of 

wri tten presentation of. the examples shown was very high. 

Calculators 

The Superintendent was not happy that calculators should be 

used exclusively; instructors on the factory floor found , 

difficul ty in persuading some apprentices to Cuy calculators 

and questioned the reliability of them. The instructors 

said it was imperative that apprentices be able to multiply 

and do long division ydth decimals and were frustrated at 

having to spend time teaching these operations. 



A Large Engineering Company 

Internal Arithmetio Tests on 80 Apprentices 
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Name •••••••••••••••••••••. Check No • ••••• Date •••••••• 

Start •.................... 

Fini sh •••................• 

All problems on this paper are expressed in ins. 

Uumber of 
Wrong answers 

1. 3.478 + .005 = 5 

2. 2.311 + 5.293 + .866 = 9 

3. .732 - .391 = 7 

4. 2.385 - .1354 = 14-

5. 2.078 x .128 = 42 
• 

6. . • 037 x 4.290 = 39 

7. .670 x .030 = 34 

8. .276 + 6 = 39 

9. 1.120 + .030 = 48 

10. Express 2/5 as a deoimal = 15 

11. Express 5/8 as a deoimal = 26. 



METRIC TEST 

A Large Engineering Company 

Internal Ari thme.tic Tests on 80 Apprentices 

NaDle •••••••••••••••.•••••• Check No. ••••• Date ••••••••• 

Start .................... . 

fini ah ................... . 

All problems on this paper are expressed in m/ms. 

Number o:f 

24 

Wrong Answers 

1 • 44,501 + 0,127 = 1 

2. 58,69 + 134,44 + 21,99 = 11 

3. 18,5928 - 9,931 = 17 

4. 60,58 - 3,429 = 16 

5. 52,78 x 3,25 • = 35 

6. 0,939 x 108,96 = 39 

7. 17,018 x 0,762 = 43 

8. 7,0104 + 9,00 = 38 

9. 25,44 + 0,76 = 55 

10. 610,047 + 6,00 = 34 

.. 
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situations, with insufficient time for the older employees to 
help the apprentices. 

Metric and Imperial Units 

Mr. Gaunt said that both types of uni t were used frequently 
and each apprentice was isgued with a book of conversion 
tables, e.g. 

Decimal 

0.015625 0.3969 

0.03125 0.7938 

etc. extending to 30 pages 

Calculators 

These were in use but Mr. Gaunt expected all apprentices to 
be capable of doing the work with logarithms. 

Place value (Decimal Point) and Estimation 
• 

Mr. Gaunt spoke of the weakness in estimating the correct 
order of magnitude of an answer; a further problem was cited 
in dividing 40 + 7, with few apprentices being able to 
handle the remaining t or convert to a decimal. 

Automation 

While the Company was making extensive· use of numeric~ly 
controlled machines for some work, there was a continuing 
need for numerate, skilled craftsmen. One problem was that 
the most able young men were transferring to drawing office 
and technical work and thereby reducing the potential 
standard of the work force. 

cont'd ••• 



While toolroom work was amongst the most exacting of the 
skilled trades, the financial rewards did no t help 
recruiting or retaining the best youngsters. 

Schools/Industry Liaison 

IJr. Gaunt pointed out that recent teachers on exchange 
visi ts to the Company had been offered a se<t of sample 
workshop' calculations; only one of the party had accepted 
the offer'. 

Sam:ole Calculations 

A large quantity of engineering drawings were produced 
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for use in school, which included the craftsman's own hand 
calculations needed to perform his machining operations. 
The engineering drawing does not contain all dimensions 
required by the craftsman, and he may be required to 
perform quite complex trigonometry, etc. 

Some of .the mathematics topics involved in the calculations 
were as follows:-

• 
I. Calculate an angle from reduction in diameter 

in given length. Tangent. 

2. Calculate a dimension by addition and 
subtraction. 

3. Calculation of additional dimensions using 
sine, cosine and tangent 

e.g. y = 92 x sin 230 30' + (5,5 x cos 230 30') + 9,5 
(accuracy on some dimensions to 0.005 mm.) 

4. Use of Pythagoras, Radius and Diameter to find 
distance of chord from circumference. 
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Nomenclature 

11,995 meant 11.995 mm 
) 11,995) acceptable 
) 11,992) limits 
) and 8,67"' ±. 0, 1 

A diameter of 4 mm was written as ~ 4. 

Also involved was the practice of quoting both inches and 
millimetres "40 m/m (1.5748)". 
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These examples are documented in greater detail in the section 
on industrial applications of mathematics. 

Future Cooperation with the Company 

Together with the Careers Master at the School the 
possibili ty of a talk to 5th form pupils by the Conpany 
apprentices was discussed. 

The Training Superintendent also described the Company's 
special apprenticeship (not E.I.T.B.validated), during which 
less academic boys (CSE 4 and 5) could achieve a form of 
skilled status. 

Also available was a scheme for 18 year-olds to train for 
semi-skilled work paying nearly as well as skilled occupations. 

The Training Superintendent concluded by stating that some 
surprisingly good scores at interview tests had been obtained 
by pupils from the School and suggested that they were 
due to the work from 'Apprentice Maths'. 



Some other- ~ects ~nVOIVing 
School!Indust Co-o eration 
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Hunt (7) described a project in. the Cambridge area, where 
95 employers were questioned. 

One conclusion was that, "In practice most employers 
were reasonably satisfied with the standard of their 
employees ••••• Nevertheless many employees merely 
'get by' and ideally could perform more competently in 
numerate skill s, whil st employers sometimes avoid giving 
jobs vdth mathematical content to school leavers. The 
engineering industry appears to be more concerned then 
others vd th the level of its applicants, whilst cODmercial 
firms have fev, complaints. 

In many cases the concern of the employer \';as over the 
abilities of those he had rejected •••• " 

Page 33 summarizes the results of the Cambridge 
investigation, sho\ving-frequency of use for the various 
mathematical topics. The frequEmt a.'ld regular use colU!IL'ls 
were topics used by more than 49% of employees in the first 
six months of employment. 

As noted by Fitzgerald (8), frequency of use of a topic 
is not necessarily a measure of importance - stocktaking 
is important but not frequent. Fi tzgerald als:o questioned 
the ability of the employer to give accurate answers to 
frequency of use without actually observing the employee 
over a period of time. 



Costello ( 7), presented other findings from the 95 

Cambridge area firms, including:-

"71% of all companies expect school leavers to 
use calculators and a further 12% were willing to 
allow them once employees had ~roved themselves 

to be numerate." 

"Almost all jobs involving me8.su:rement require 

metric units, but some 2/3 of these also require 

Imperial Units." 

"Substantial numbers of employers did not regaro 

CSE 1 as equivalent to '0' level - preferred '0' 

grade DIE." 

"Few employers take notice of CSE grades 4/5 

as indicators of mathematical ability •... " 
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':'Tells (10), commenting on industry in North Yorkshire noted 

the emphasis on: 

Clarity and presentation of calculations (for 

easy checking. 

Ability to decide what calculation is appropriate . 
• 

• Ability to read different graduated scales and tables 

accurately and quickly. 

Ahili ty to decide whether an answer is sensible. 

Ability to estimate and also round off results. 

Knowledge and mam.pulation of certain fractions 

an (1 the ir decimal equi val en t • 

• Understanding of tolerances. 



t tu .-ary 0 resu 

''S-IOO% 150-14-% :U)' - 4-'110 ~ 2l . , 
~ AREA kEGUU\R USE FREQUENT USE , CASUAl.. USE UTILE USE 

Le number Meet whole nos.to 1000 Meet whole nos. > 1000 Long division Ari thllletic wi th 
thllletic Tables to 10 Tables to 12 negative nUAbGrs 

Simple mental arith- Long multiplication 
.. etic: (+/_/x/+) Short division 
+/_ with nos. to 100 +/- with whole n08. 
Short multiplication up to 1000 

laal. +/_ up to 2 d.p's +/- up to 3 d.p!s x/+ up to 3 d.p'. +/-/x/+ with 5 d.p'l 
x/+ up to 2 d.p" -I-/x/+ up to 4 d.p'. Use o~ powers. 

ItandArd Carea. 

:tions Meet {ra!ition. o~ Meet !racAions ot 
1'0l1ll /2 tona /lo 

Arithmetic manipu-
l~tion or tractlona 

:entag8s " o~ an amount • increase/decrease Simple And Compound 
One quantity a.s a " interest 
of another 

,ersicns Decimal/fraction Fraction;.'*' 
Decimal. 

,0 Direct proportion Inverse proportion 
Mixtu.res 
Scale 

~ma.tions Approxima. tions. 
rounding, estim-
ation. tolerances 

I'Utation £l~tronic calculators , Ready reckoner Ta~les t !Iq, sq. rt.lo.; 

;ur&D:ent Metric length Length (except Speed 
metric) , area, 
c:apaCij{' weight, 
metric: Imp.con-
veraion. Rate 
revolution 
Time 
Angles 

;uration Perimeters & area.s of Surface .a.rea and 
squares, rectangles, volume of sol.ids 
triangles, circles, 
siJOOple cOIOIpound shapes 
Simple plans and 

• elevations 

DQles Similar triangles 
Pytha.goras' Theorem 
Sin, Cos, Tan 
Area.~bc sin A 
Sine and Cosine 
rules 

bra Substitution in Transposition and algebraic Coruutl.ae derivation o~ 
i01'lllula.e 
Linear equations 
Simultaneous and 
quadratic equations 

-
etry Co-ordinates in 2-D Co_ordina.tes in 3-D 

Constructions to Angle Cacts in 
bisect lines and polyoons & circles 
angles and to iind Construction ot . 

• centre of circle circumcentre at 
triangle 

~bility Probabili ty 
ond Mean of data 
isties 

liieent.a.tion Bar charts, histo- Pie charts &nd 
U& grams, St. line Pictogra"ns 

graphs 
Tabulated into~-
ation (matrices) 
Timetables 

• +/-/x/+ with money Making out bills, 
invoices and 
accounts 

-
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Stanier ( 9) working in Berkhamstead, visi ted local industry 

and prepared worksheets peculiar to those firms. These 

emphasised:-

Basic an thmetic and percentages (15\ 

Basic mensuration, including work on the circle (12) 

Trigonometry (6) 

Stanier reported that the less-able 15 and 16 year-olds 

at" her school shov/ed increased motivation and interest, 

"when presented with practical applications of mathenatics 

in 'the factory d01'ID the road'." 

Stmlier noted that "the use of trigonometry, particularly 

in the engineering industry, is far more widespre8.d than most 

mathenatics teachers reali sed." Also noted was the continued 

need for both metric and imperial units, into the next 

century in the case of aerospace industry supplying spare 

parts and servicing components." 

The importance of estimation and working to sensible degTees 

of accuracy were also emphasised. 

In conclusion, Stanier recommended a continuing liaison 

betv/een mathematics and local industry and stressed that 

for maximum value the worksheets should be produced by 

individual teachers for their ill::2l lessons. 

---000---



Emnloyers' Selection Tests 

Harris (6 )examined 18 industrial test papers embracing 
1054 questions. The composition of the tests was as 
follows:-
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No. in category 
% Question type 

Whole numbers, four rules 
Fractions, mixed numbers 
Algebra 
Decimals 
Operations involving units 
Areas and volumes 
Ino.ices (including fractional and 
negative 

Interpretation of diagrams 
Geometry (incl. theorems and 
constructions 

Percentages 
Trigonometry 
Hard problems (maths 
multiple operations 

Logari thms 

reasoning and 

• 

Circles (area, formulae, etc. 
Ratio and proportion 
Progressions (A.P. and G.pJ 

Place value, graphs, estimations, simple 
interest, probability,. recognition of 
shapes, sets, number bases, scale 
drawine, calculus, factorials, equation 
of curves. -

14.4 
12.5 
9.9 
9.8 
8.3 
5.1 

4.4 
4.1 

3.9 
3.2 
3.0 

2.7 
2.5 
2.3 
1.6 
1.3 

Less than 1% 

Harris commented on the "vast difference" between the' 
emphasis in industrial tests and the school tests, and 
suggested collaboration to imp~ove test design. 



'Education and Employment' 

Report by the Association o:f British Chambers o:f 
Commerce (11), September 1979; representing 50,000 
manu:facturing and service :firms. 

The recommendations o:f the report included:-

• 

• 

• 

• 

• 

• 

Government should set standards of numeracy 
to be achieved by all children. 

Nationwide maths tests and schools I'r.i th 
poor record to be inspected. 

Primary teachers o:f mathematics to be 
qualified in the subject. 

Emphasis on need :for standards in maths 
in schools and training colleges. 

Adequate numeracy to be a condition for 16+ 
quali:fications. 

Examinations to take account o:f industries 
needs; representatives o:f Industry and 
Chambers o:f Co~ero~ to help determine '0' 
and CSE syllabuses. 
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Consequences of :failure to teach children essential skills:
"Depri ved o:f su:f:ficient skills, British business I'r.ill 
:fail to defeat overseas competition and unemployment vr.ill 
continue to ri se •••• ;. high school leaver unemployment 
is already contributing to sooial tensions." 

Pay Differentials 
, 

The erosion of differentials between skilled and unskilled 
vlOrk . has,claims the report, removed the incentive for 
numerate school leavers to learn a 'trade.' 



Higher Education 

The expansion of this has led the more highly qualified 
school leaver away from industry into the government/ 
service sector. 

Employment Protection Act 
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The Association believes this has removed the incentive to 
learn a skill for increased security and reduced employers' 
willingness to take on school leavers and train them. 
"Firms have refined their recrui tment screening to exclude 
those who do not achieve adequate mathematical ability." 

The present government's (Sept. 1979) policy of shifting 
employment away from the public sector, the Association 
believes, vdll mean that school leavers will need to be 
more numerate (less porters, cleaners, etc) 

The report suggests that the rising unemployment is partly 
due to the less-able pupils achieving low standards of 
numeracy. 

Calculators • 

The calculator is seen only as an aid, for an operator 
who already possesses basic numeracy. 

Primarr Schools 

The Association believes that some primary schools are 
-failing to teach the basic core of mathematical 
knowledge which is essential to develop children's full 
potential. • ••••••• teachers with little knowledge 0\ or 
competence in mathematics have tended to teach other 
subjects during time which should be used for maths •••• 
the 11+ examination did provide very considerable pressure 
to maintain a high level of standards in this area. 11 



The following table shows the mathem.atical requirements of 

industry from a survey by Burton-upon-Trent and District 

Steering Committee for the development of co-operation 

between industries and schools. 

Opinions of Local Companies 

Subject 

Addition 2lld 
subtraction of decimals 

Mul tiplication and 
division of decimals 

Percentages 

Conversion of vulgar 
fractions to decimals 

Use of 4 figure tables 

Addition 2lld subtraction 
of vulgar fractions 

• 
Mul tiplication and 
division of fractions 

Transposition of 
formulae 

YJlowledge of !:lensuration 

Use of 1"( 

Square Roots 

Trigonometry 

% of finus who 
require proficiency 

80 

70 

65 

60 

60 

60 

55 

50 

50 

50 

30 

30 

38 
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Evidence Concerning Standards 

1976 Evidence 

Test.results published in 1976 by L~ R Gilbert, training 
executive of Coventry Engineering Employers' Association, 
suggested that applicants for apprenticeship were getting 
worse at English and Mathematics, while their intelligence 
remained constant (Ref 11). 

The 1976 figures are shown on page 4L Ref (S)claims that 
this was "about the only concrete evidence to support the 
view that standards were falling" and was "soon followed by 
the Great Debate." 

1980 Evidence 

New figures from the same source show an apparent improvement 
in arithmetic and English. Mr Gilbert points to the danger 
of conclusions based on limited samples and thought the 
upturn might be due to the schools' response to the "alarming 
indications of 1976". The schools were now "very much. more 
conscious of the need to look at pupils' requirenents after 
they have left school. I~ 

Mr. Gilbert did not think the increased number of applications 
was responsible for the apparent improvement: "we still get 

a hell of a lot who haven't got a cat in hell' e chance." 

Response to thi's Research by fThiI 

Coventry's chief inspector, lI'ir Sanday, stated that \'/hile 
he had reservations about some of tests (all supplied by the 
National Institute of Industrial Psychology), he thought .. 
that the Coventry Schools had responded well to the employers' 
concerns. This response had included a maths and English 
task force. Mr. Sanday, however, regarded both the previous 

dovmturn and the upturn in 1980 with suspicion, questioning 

the sensitivity.of the tests. 
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EVIDENCE PUBLISHED IU 1976 

• 11 - J • --- • • - - • --_ . 
Average 

10 --Scores .... -9 Jr..._ -- ~::- ::::--~- - - - - --~ 
. -..... .... -- + - -- . 

8 - _.l .-- - .... -- -- --7 &:'"-- ---.... 
Year left school 

1971 1972 1973 1974 1975 

Number tested 

213 356 466 419 597 
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Other Evidence Concerning Standards 

In "Standards of Numeracy and Literacy in \Tales," 
CBI Wales, 1977, (30) , it was stated: 

"By 1975, however, the concern was more 
widespread throughout industry in Wales as !!lore 
and more companies found themselves unable to 
fill apprenticeship vacancies vath young 
persons of suitable calibre." 

One large company found that in 1974, 86% of applica~ts 
were unacceptable because of ari tp..Illetic, compared 7li th 300 
in 1966 using identical criteria. 

'.'lhile accepting that the sector of school-leaving population 
supplying apprentices had changed due to extra sixth-form 
provision, etc., the report suggests that higher attainment 
would be achieved by "more - and perhaps better - teaching." 

This view was supported by a claim that "1..uch progress' 
is made in developing literacy and numeracy skills during 
the early period of apprenticeship.n 

• 

Summary of Points suggested by Industrial Visits 
and Employers' Renorts 

• 

• 

• 

The remedial maths being taught by employers should 
all be covered in school. 

Both Uetric and Imperial Units were \'adely required. 

Engineering craftsmen were being recrui ted from the 
lower end of the mathematical ability range by some 
firms. 

• Close relationship of maths Vii th employment 
appeared to improve learning/motivation. 

• The book 'Apprentice Maths' was considered by 
training officers to be very sui table for preparing 
students for the mathematics needed in craft apprenticeships. 

Standards amongst craft trainees might be improved if 
more girls were persuaded to apply for apprenticeships. 



Chapter 2 

EDUCATIONALISTS' VIEWS, rox::ElIT HMI REPORTS, ETC: 

REPORTS BY TEACHERS' ON SIDONDMIDIT TO INDUSTRY 

During the period of this work, from 1979 to 1981, a 
substantial number of reports were produced by HMI and 
the teachers' organisations, partly in response to the 
publici ty over "falling standl".rds .... 

Sections of these reports are included in the follo,nng 
chapter, to balance the industrialists' views given 
previ ous1y. 

Also included in this chapter are the reports by 16 senior 
teachers of their secondment to the engineering industry 
for a week in 1979, in which they spoke to apprentices, 
managers and workers and discussed the transi tion :from 
school to craft apprenticeship • 

• 

\. NUT 0/ r. Lt~ 
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2. ~~ etvl6>~ P.'-t-& 

). \~ ~~~~'h\ .. :.L~ ~ \.I.c-..J. ~ P~I 



" 

'PrimaIX Questions': NUT response to the mu 
primary survey 
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HMI found that although considerable attention was paid to 
• 

computation, measurement and calculations involving money, 

resul ts were sometimes disappointing. 

N.U.T. suggest that one wealmess may be LEA's inadequate 

provision of remedial teaching. 

Work cards and individual learning 

If teachers have CO':le to work in this way it is because these 

methods Ylere commended to them by t~eir training college 

lecturers and LEA advisers. 

Teaching from the blackboard has become almost taboo, and 

now we find HHI exhorting teachers to use the very met..1-J.ods 

.,.!hich had been regarded as old-fashioned. 

mu conde=s 'repetitive practice', ,,!hile parents see it 
• 

as vital to children's progress, especially in learning 

tables. 

mu consider that most able children are not being 

adequately stretched, the Union demands 'curricullli~ enricr~ent 

material s ". 

Language and Symbols 

Least abl e have, according to ID!:!, been handicapped by' 

proliferation of s~nnbols in mathematics text books and 

work cards. 
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Metric and Imperial Units 

The Union considers that learning to use mathematics in 

everyday situations is vi tal, but has been hampered by 
• 

metrication and the pressure from LEA's to use metric 

scales alone, while children need to use both. 

The HMI survey states that locality of the school was the 

mo st dominant characteristic and that IIFER, were 'significantly 

lower in inner city areas llmere deprivation and poor 

environmental conditions will inevitably 10'l:er performance. 

The Union considers that 'the content of initial training 

courses in basic subject teaching should be reviened. 

The HIvlIfound that 'there is no evide.!1ce •..• to show 

that a narrower curriculum enabled child.ren to do better 

in the basic skills .••• ' 

1ll'.iI state 'basic skills are more successfully learnt when 

applied to other subjects.' 
• 

Young Teachers 

'Head teachers ...• have a particular responsibility to see 

that young and inexperienced teachers, facing the problens 

of establishing control 'and methodology, are not pressed 

into •.. ' 

Children working at their ovm pace 

' .•• , teachers have suffered in the past from being told 

by experts that children learn best in mathema,tics by all 

working at their o'''m pace, which has led to uneconorIlical use 
I 

of teachers' time. 



Report on Comprehensive Schools by the H.U.T. Sent 1979 

in defence of Comprehensive Schools and 

present Primary Schools. 

The report states that 83% of the nation's secondary school 

children are in comprehensive schools. 

Lack of Resources 

The }T.U.T. considers that the real problems facing teachers 

are declining resources for books and equipment, oversized 

classes, insufficient in-service training and delapidated 

buildi~gs; the cnion also states that schools are bl~,-ed 

as 'scapegoats' for Dany other social problems, including 
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high youth unemployment, poor housing and home ffilrroundings. 

The praject-~ 'Fifteen Thousand Hours' which moil±tored 1400 

children through school from 11 - 15 in south-east London 

confirmed that resources are crucial in developing children's 
• 

potential. 

Contradiction o~ the idea of falling standards (Literacy) 

In contrast to the idea that standards ~e falling, the 

report quotes that one out of five adult J:!ales during World 
1 . 

War II was illiterate or semi-literate (reading age below 10) 

and Vernon2 found that roughly hal f of a large group of 

Ordinary Seamen, in 1943, •.• 'were clearly incapable af 

vITiting an intelligible and reasonably grrufu~atical, even if 

simple, sentence.' The men concerned were educated in the 
, 

1920 s and 1930's. 

The N.U.T.· state that in 1971 the percentage of semi-literate 

15 year olds was 3.2%. 
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1 Wall, W.D. - British Journal of Educational 
Psychology. 1945, No. 15 p. 28 

2. Vemon, P.E. - British Journal of Educational 
Psychology, 1946, No. 16 p. 149 

Comparison of G.C.E. results 1964 - 1974 

Table 1 

No. in Obtained Obtained 
Comprehensives 1 - 4 '0 ' levels 1 ' A' level 

1964 81.'1 r' 15% 11% 
1974 70% 25)~ 155G 

Table 2 

Outnut of students 1966 and 1976 

Number ro' % of age group 
'0 ' levels or 

I 
higher grade 1966 1976 
CSE 

0 58.6 47.4 
1 - 2 8.4 17.0 

3 -'4 6.6 8.7 

5 or more 18.0 22.4 
---

1 or more 33.0 48.1 

I·'u.mber of 
'A' levels 

1 2.3 3.0 
2 3.2 4.2 

3 or more 5.6 8.3 
--

1 or more 11.1 15.5 



Table 3 

1956 1976 

% School leavers ,vith: 
'0 ' level maths or 
equivalent 15.6% 23.65f 

'0 ' level English Language 
or equivalent 22.3% 35.8% 

References 

3. Comprehensive Education, No. 35, Winter 1976-77/DBS 
Statistics Vol. 11 1974 

4. DES school leavers CSE and GCE 1976 (Vol 2) 

Primary Mathematics 
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The HMI's survey on Primary education in England (IDiISO 1978) 

included a mathematics test standardised in 1973 when the 

mean score was 25; in 1976/77 the mean score was 28. 

Needs of local industry 

Reference page 8 of the report 

"At the same time, educational and vocational counselling 

has grO\,ffi ,vi th teachers trying to meet the real needs· of 

children without succumbing to the often unreasonable 

clamour of demands from national and local industry." 

m!!Is report that: 'Teachers in primary schools Vlork hard 

to make pupils well behaved, literate and numerate.' 
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Educational Philosophy 

There are different opinions amongst teachers and the 
public about the purpose of a school and the measure o~ its 
success. 

Parents often judge the school on the qual i ty of its 'A' 
and '0' level results; some teachers oppose the idea of 
competition and value personal qualities more highly. 

These contrasting pressures often cause conflict amongst 
teachers, particularly over the purpose of teaching 
mathematics; Blackie (Ref i3) stated that 'on the grounds 
of utility the claims of mathematics are not very strong.' 

'If we are teachers, or chemists, or physicists or 
engineers, or computer-programoers we Day be using 
mathematics all the time, but the great majority use it very 
little.' 'The real reason for learning mathematics is that 
it is part of man's cultural heritage and is,or can be, 
tremendously interesting and exciting ••• ' 

The above was the view of a Chie f Inspector of schools in the 
1960' s ; craft apprentices form the largest sector of the 
male school-leaving population and may see matheoatics in 

• a more vocational light. 

The H.l.f~r. Report 'Mathematics 5 - 11' in 1979 (Ref 14 ) 
identified three purposes; utilitarian, cultural and training 
of the'mind for both primary and secondary education. The 
utilitarian argument presented includes the narrow needs for 
everday life and the bro'ad needs for employn.ent, science 
and technology. 

The report emphasised the need to establish comrr.on 
objectives so that teachers with differing outlooks on, 
cul ture and u·tility can work together. 

Mathematics according to H.M.I. 'can be justified as 
training for the mind; but the training also neec.s to serve 
other purposes which can be understood by the pupil at the 
time. ' 



H.~.I. stated that primary teachers are not agreed on 
common aims and objectives. 'Some stress factual kno'i'lledge 
to the exclusion of other objectives; mhers emphasise the 
importance of processes and understanding and the 
enjoyment of mathematics. The formation of minimum 
requirements could be a helpfUl step, but unless the 
formulation is accompanied by continuing attempts by 
teachers to develop their professional judgement, minimum 
standards could too easily become an accepted norm.' 
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The lack of agreement between teachers on the purpose of 
mathematics implies a variation of emphasis on basic skills 
in arithmetic even amongst qualified mathematics teachers. 

The D.E. S. survey (Ref. 15 ) found that in January 1979 
there were 463 vacancies for mathematicians. Of the 
43,400 actually teaching mathematics only 30,600 were 
qualified. 18,800 qualified mathematics teachers were in 

schools but were not teaching their subject. 

The Standing Conference on Schools' Science and Technology 
resolved to make the shortage of specialist teachers in 
maths (and others) a top priority. It was suggested that 
people from industry should be seconded to teach in schools 
and retired industrial 'scientists be employed. 

The Hadow Report of 1931 (Ref. 14) stated that: 'It is 
essential that these fundamental processes of arithmetic 
become,automatic before the child leaves the primary school. 
Unless he can add, subtract, multiply and divide accurately, 
quickly and YQ thout hesii;ation, his future proc;ress '.nll be 
severely handicapped. This means that he must know his 
addition and multiplication tables through and through as 
certainly as his own name. ' 

H.M.I. stated that 'in recent years less emphasis has been 
given to arithmetical skills.' H.1~.I. argued that the 
extra time needed for the broader practical activities was 
available because of the saving in computation caused by 
decimilisation of money in 1971 and the reduced use of 

--.-ni ... 
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Imperial Units. 

The report recommended that measuring ,nth Imperial Units 

should continue but 'written calculations vii th Imperial Unit s • 
are not normally necessary for primary children, and they 

should be encouraged to think I!\,!ld Vlork in metric unit s. ' 

Sumnary 

1. The teaching profession are no t united in their 

emphasis on arithmetical skills. 

2. l\!etrication and decimilisation were seen as creating 

more time for a broader mathematics syllabus; · .. Ii th 

understanding stressed more than 'rote' learning. 

3. 12,800 teachers of mathematics in 1979 were not 

qualified. Efforts were being made to recruit more 

qualifi ed staff vii thin the existing financial 

limitations. 

Imolications for the Craft Apprentice 

It is sometimes argued ~y teachers favouring traditional 

methods that the average and less able pupil learns more 

effecti vely from habitual practice than by di scovery 

methods which it is claimed stimulate only the brighter 

child.· Craft apprentices generally are drawn from the 

'average' grouP. 

The headmaster of a large comprehensive school in Derby 

. (South) . stated that while comprehensives catered well 

for the very able and the remedial pupil, the 'average' 

was a much neglected group. 

steggals. (Ref 16 ) called for the standardisation of 

maths syllabuses on a.national level and at the same meeting 

a standard numeracy test for all leavers was advocated. 

---000---



TALK GIVEN TO INDUSTRIALISTS BY REA]) OF i,iATHS 

''One gets the impression when reading the national press 

that teachers generally, and maths teachers particularly, 

are not doing their jobs. Obviously there has been a 

lowering of standards over the last few years, but this 

is not wholly due to a deterioration in the competence 

of teachers." 
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"Just over a decade ago mathenatics taught in schools vias 

the subject of radical reform. 'New reaths' was introduced 

and wi th it 'self-discovery' methods. This change was 

optional a'ld eventually maths departments polarised into 

two types; modern and traditional. Obviously some changes 

had to be made because of the introduction of decimal 

currency and a tendency towards metrication generally, but 

I doubt the wisdom of such wholesale chmges." 

"The main culprit is the di versi ty of the Ir.eans of 
presentation of basic processes. I lmow of two ways to 

subtract whole numbers and three ways of carrying out long 

multiplication. It is very confusing for a child when he 
• 

changes teachers, but even worse when he changes schools. 

Something the pupil thought he was familiar with suddenly 
• 

becomes strange. The resulting confusion forms a barrier 

to new learning, and possibly a dislike of mathematics 

generally. I see no need for this confusion. There is 

surely a case for deciding nationally on the best way to 

carry out each process and insist that all teachers adhere 

to this. The method of teaching the process could be 

varied according to the personality of the teacher and 

the level of ability of the class, but I am making a plea 

for the end result to appear the sane in every case. In 

fact there is at present a move in the Derbyshire 

authori ty towards standardisation. The heads of 

mathematics departments overthe county are discussing the 



Talk by a Head "of Maths - continued 

nature of a document which will be circulated to all 
Derbyshire schools recommending efficient ways to set 
out each process." 
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"Almost as much to blame are the self-discovery methods 
used in many schools. This sounds ideal in theory, but 
in practice it is very slow and inefficient. What is 
wrong vii th telling someone how to do something. The 
whole basis of mankind's progress is that knowledge 
accumulated by one generation is passed on to the next. 
Surely it is better to tell a child that he vlill burn his 
fingers if he puts them in the fire than to allow him to 
find this out for himself?' 

".The problem of lack of standardisation will probably dimiI!ish 
as more schools change over to the 'middle of the road' 
courses. These courses combine all the arithmetic and 
most of the algebra used in traditional courses, together 
with some of the more useful topics of the modern courses 
like statistics, matrices and vectors. There has also been 
a move aWa7;j from the more obscure parts of Euclidean 
geometry towards analytical geometry a..'1.d calculus, ar.d 
transformation geomet:gy. However the circle theore:r:s, 
Pythagoras' theorem and the properties of plane figures 
remain~n. 

"I consider that the common exawination system, soon to be 
introduced, will also be a move in the right direction. 
At the risk of being bt'aI!ded an extremist I Vlould like to 
sa7;j that I would vlelcOlr..e the iI!troduction of a national 
syllabus, with a limited choice of textbooks to back it 
up. The French operate this system at present. It 
releases teachers from deciding what to teach and allows 
them to concentrate on how to teach it." 



Talk by a Head of Maths - continued 

"I am also in favour of learning by rote in the early 

stages. Constant drilling leads to confidence and under

standing comes later VIi th maturity. If this sounds du,11 

and unimaginative I can assure you that nothing gives 

greater pleasure than a page full of ticks a.'1d the a'llard 
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of a gold star, house point or similar. Lengthy 

explanations confuse most children; in fact they are likely 

to confuse the explanation vd th the method." 

It I would like to share wi th you a real problem which we 

have. About 18 months before the final exalJlinations we 

have to decide which examination, CSE or GCE, a pupil will 

be entered for. Most students are easy to place, but 

inevi tab1y we have a few borderline students. Do we enter 

them for GCE risking a grade D or E, or do we enter them 

for CSE 'llhich is regarded as a secondrate eX8!llination? 

The D and E grade represent 5% bands below the previous 

pass level and are near misses. They ought to receive Dore 

recogni tion than they do at present. The C SE examination 

is quite difficult nowadays and the average grade awarded 

is grade 4, so anyone with 1, 2 or 3 grades is quite able 

to cope with quite difficult tasks. However, anything 

less than grade 1 is 1'Ooked on as worthless. I Ylould like 

to see GCE grades D and E and CSE grades 2 3nd 3 accepted 

as evidence of rr.athematical competence." 

"Finally I would like you to set entrance tests for your 

establi shment with the greatest care. I have seen one 

vmich consisted of about a dozen questions. A quarter of 

these were concerned with distance, speed and time. No 

examination should contain repeats, since the inability to 

cope VIi th one question rules out success in the others, 

thus eliminating much of the examination as a Deans of 

finding out what the pupil does know. This same paper 

contains the old chestnut of a bath being filled by two 

taps, "mile the plug 'was removed, and a question about the 
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Talk by a Head of Maths - continued 

distance between the first and last in a row of telegraph 
poles. Trick questions are good classroom entertainment, 
but are hardly appropriate to examinations. A good te,st 
should contain a wide range of questions vmich test skills 
in a straightforward manner. It should be constructed 
with reference to the syllabuses used in the schools in the 
area. Bias toward directly useable skills cocl.d be built 
in, but a person VIDO is generally competent could easily 
be trained for specific tasks after competence has been 
established." 

" If enyone has questions regarding the syllabuses or 
methods we use at this school I would be happy to answer 
them. I think that our general structure is moving tovlards 
that which I have detailed in this talk; a structure which 
I am convinced will improve the lot of all the pupils at 
this school." 

Jo~ Sf.lljj .... ls 

~ ~ MttlLs 
• My sJv,.£ . 
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THE H.M.I. RRPORT 

"ASPIDTS 0.1' SIDONDA...'tY EDUCATIOn" 

Summary of some of the math€~atical findings 

The report was' carried out from 1975 - 1978 on 384 maintained 

secondary schools (10% of the total.) 

As-oect 

Tradi tional vs Modern 

C.S.E. courses 

Less able pupils 

Finding 

Differences have diminished. Most 

schools do compromise syllabus ~th 

tradi tional for lower abili ty 4th and 

5th year. Teachers' interpretation 

and approach more important than type 

of syllabus. See Table 2. 

Considerable numbers of pupils follow 

• courses in which there is"abstract 

intellectual content ••••• beyond their 

limits ... 

In 60% of schools, HI~!I considered new 

courses needed for less able. 

Number bases (eg base 8) Useful only as 'illumination' of our 

tens system. 

Matrices, vectors, 
sets, etc. 

Standards in 
\ 

arithmetic 

Can be of doubtful value if taught 

only as low level Skill. 

Weaknesses were hardly ever due to 

lack of attention to the problem -



Aspect 

Applications 

• 

Computers 

Language 

Mental arithmetic 
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Findim 

not infrequently linked to difficulties 

from catchment area. -Improvement 

involves more than teaching method 

alone. n· 

Proper level can be achieved with both 

Tradi tional and Modern system. 

"Unrelieved diet of further practice ')n 

a succession of narrow techniques, 'I 

not likely to solve longst2~ding 

difficul ties Vii th fractions and decimals. 

Disappointing lack of realistic 

materials such as plans, magazines, 

instruction manuals. More linking 

should be made with craft and 

technical subjects and their egui nment • 

Only a minority of pupils involved, 

even computer terminals unused. 

'Not enough interchange of ideas between 

pupils, teachers and use of mathenatical 

sentences. 

Not enough regular practice. 



Aspect 

Numeracy 

Objectives 

Suggestions for 

improvement 

Requirements of 

industry 

Excessive breadth 

Catchment area/ 

social deprivation 
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Finding 

Should also include ability to 

estimate and use appropriate degree of 

accuracy. 

Many were too narrow, too much 

repetitive mechanical arithmetic 

without comprehension or ability to 

apply in fresh situations. 

1. Diagnosis of individual difficulties 

2. Better appreciation of role of 

language and oral work. 

3. More use of applications from world 

outside. 

" ••• may be a substantial problem" 

• but criticism had reinforced a number 

of schools in an already narrow 

approach in mathematics. 

Only a problem in a small number 0 f 

schools - modern syllabuses "more prone 

to this excess than traditional." 

In a few cases, "lessons proc7eded in 

an atmosphere of resigned defeat ••• 

most usually in schools where there 

were problems of social deprivation. 

"Solution only to be found as part of. 

a larger programme of restoring morale." 



Asnect 

Setting and mixed ability. 

Qualification of teachers. 

Marking. 

• 
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Finding 

Only three schools had complete 
mixed ability across the 
whole range and these 
cri ticised by HMI. 

• were 

Of 3,365 teachers, 27% maths 
graduates, 23% not specialising 
in maths as 1st or 2nd subjects. 
Between 2,500 to 4,5CO of the 
country's teachers considered 
inadequate in professional/ 
mathematical capability. 

Poor presentation of work 
associated with poor standards 
of marking, but over-consci entiou 
teachers might damage health. 

---000---
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Pupils' Behaviour 

The inspectors invited the schools to comment on behavioural 

problems: the results were subjective in that they represent 

the schools views' about themselves. 

The main problem seen by the schools was absence with apparent 

parental acquiescence affecting about ~ th of the 384 schools. 

Only 24 admitted a considerable discipline problem. 

Schools with a Concentration of Problems 

Twenty-five schools declared serious problems such as indisciplin 

violence between pupils and hostility to tee.chers. Of these 

25, environment was the most co~on characteristic, 13 being 

inner city and 6 less prosperous suburbs. These 19 from 

poor catchment areas had 25% of their intake with serious 

learning difficulties, but in some cases the figure was as 

high as 30, 33 or 57%. 

The schools had difficulty in attracting and retaining staff, 

(one had 360 staff changes in eight years), and Kathematics 

departments had fragmented teaching and leadership. Some 5th 

year pupils had nine teachers in mathematics since entering· 

the school. 

The HMI's mentioned the low expectations which these pupils 

brought from home and inexperienced teachers aiming for 

contaiow.ent rather than learning. 
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One school in a slum clearance area had a small group of 

dispupti ve pupils 17i th court appearances pending and these 

caused a 'thread of indiscipline' throughout the school: 

A School Notably Pree from Problems (yet in a poor area) 

HMI described a school in a very poor catchment area which 

suffered virtually none of the problems affecting other 

schools in the area. 

Mentioned were the high quality of concern for the pupils, 

an effective structure of pastoral care and good cOl3!!Ullications. 

There were extensive extra-curricuJ.ar activities end the school 

had its own residential centre in \'lales. 

In SIlllllIlary, while declaring that the majori ty of schools 
• 

present a reassuring picture, the inspectors state that:-

"There may be a threshold beyond which the proportion of pupils 

of very" limited ability, presenting a variety of learning 

problems, the number of <l;isturbed and disturbing children, the 

proportion vdth troubled home backgrounds, the inadequacy of 

resources, whether of specialist skills among the staff, or 

in the facilities offered by the buildings, the depressing 

character of the outer environment, may together create problems 

of a different order." 

---000---



The following tables were extracted froD more 
comprehensive tables in the report. 

Table 1 Examination Targets 

Boys and Girls 384 schools 

Examination Target Year 5 

'0 ' level 221; 

O/CSE 7% 
CSE 53% 
Hon-Exam 17% 

Table 2 I.rodern vs Tradi tional 384 schools 

Year Traditional CODpromse l;odern 

1 29% 437~ 35% 
2 33% 44% 331.· 
3 36% 43% 34~ 

4 50% 45% 33% 
5 53~ 43% 3F 1° 

(Sone schools offer more than one cotcrse in a 
particular year so totals not 100%. 

Table 3 'Competence' ·in Arithmetic 

GCE 
CSE 
Non-exam 

Competent in 
11 11 

11 11 

86% of schools 

62% " " 

37% " " 

6l --

continued ••• 



Table 4 glass Size - 384 schools 

GCE 26.5 
GCE/CSE 27.7 
CSE 25.0 
l!dxed targets 21.1 
Undecided and arithmetic 20.9 
Non-examination 18.7 

Table 5 HI.:!' s assessment of mathematical nrovision 
and uupils' response in 384 schools 

110 re Avere.ge Less 
Able Able 

% % q, ,-

Mathematical Creditable 17 10 9 
Provision Acceptable 68 64 44 

Unsatisfactory 15 26 47 
• 

Pupils' Credi table 26 12 12 
Response Acceptable 68 69 54 

Unsatisfactory 6 19 34 
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Shortage of Mathematics Teachers 

HMI (15 )noted that "between 2,500 and 4,500" of the 
country's mathematics teachers were lacking in either 
professional or mathematical capability. 

Doe (33 ), commenting on the introduction of micro
computers into schools, stated that most of this work was 
being undertaken by maths teachers, thus exacerbating 
the shortage of mathematics teachers. 

Quadling (34 )described the computer as "a normal part 
of the furniture" - "We do not take up time teaching children 
about Caxton bookbinding and the invention of the mono type 
machine ••••• " 

Some children, it was thought, should not receive maths 
lessons until they left school "But we are also forcing 
many teachers to attempt to teach mathematics, often against 
a dead weight of indifference, to children "who are more 
likely to find their motivation for continuing mathematics 
in a wider context." 

• 
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Current Gover~~ent Policy 

The Conservative Government under Mrs. Thatcher ,'/as likely 

to be in office at least £or the beginning of the 19808. 

Wilby (Ref. 20 ) reporte1. the Government's policy of 

retaining '0' levels, planned to be abolished by t!',e last 

administration. They were concerned that children ,':ere 

attempting exar.,inaUons beyond their capabilities. 

n '0 • 

To·-"Y" _ ....... 

levels 2nd C. S.E. Vlere designed £or the :cost able 

•..•• but now they are 2.ttempted by more than 90%. 

Carli sle, the education secretary, had a!'gu.ed that 

'0' level was the only exam vlhose sten.dards ,';ere clearly 

understood end accepted by employers. 

The Government vla:"!ted to reduce the nlL.'TIber of syllabuses 

'i:i th a 'co!!'~,.on core' in maths, and adopt a coru;:on grading 
system between 'Q' level and C.S.E. 

Of relevance to wea}:er craft apprentices (sa"J' Grade 5 C.S.E.) 

the government wanted to reduce the importance of eXa!::s 

- or get rid of them entirely - for the belo,';-aver2.ge 
• 

children. 

Al ter-D.2.ti ve methods of assessment Vlould be 'profiles,' 

in which teachers rate character (punctuality, dete:TIination, 

etc.) "and mastery of specific skills (e.g. ability to 
operate a lathe). 
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SIDONnMENT Ol!' TBACHERS TO IN]){JSTRY 

Introduction 

The Derbyshire Education Committee Working Party Report 
on Careers Education and Guidance 1975 said that "Relatively 
few teachers •••••• have had the opportunity to spend time 
at employers' premises since entering the teaChing 
profession. The Working Party is convinced of the merit 
of ••••• developing a greater mutual understanding between 
teachers 'and employers " •••• 

As a result a one week course for secondary teachers in the 
Derby Area was organised with the following stated 
objectives. 

"(1) To enable teachers to examine the training 
and subsequent working environment of young 
people. 

(ii) To enable employers to understand the 
educational environment from which young workers 

(iii) 

have come. 
• 

To enable teachers to understand the reasons 
for employers requiring certain educational 
standards. 

(iv) To enable employers to appreciate the reasons 
for and nature of changes in teaching method 
and subject content. 

Cv) To create a framework in which continuing 
dialogue can take place." 

Interest in the course was demonstrated by the fact that 
16 teachers partiCipated, although initially there were 
only 12 places available. 
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Teachers' Conclusions after Secondment to Tndustry 

The teachers wrote reports on their experience in industry 
and these varied from a handwritten side to a thirty pa,ge 
report. Salient points relating to the mathematical 
education of craft apprentices are given on the following 
pages. Many of the pOints were duplicated by several 
teachers but only a representative sample is included here. 

Head of Physics. 

This teacher was surprised at the cleanliness and low noise 
level - "a pleasant place in which to work." ITo doubt 
this will alter the image of engineering which the teacher 
subsequently portrayed to his pupils. 

Selection 

The teacher noted "the test is the Vernon Kaths Test which 
involves the four func~ions, use of deCimals, squares, 
negative and fractional indices, trigonometrical functions 
including cosec, simple geometrical calculations, 
factorisation, quadratic equations, simultaneous equations 
and simple series e.g. seven, ?, sixty-three. The accepted 

mini~ of 30% could be ,achieved using the ~our basic 
functions and nothing else, but about 15%, of applicants 
do not reach this standard. Apart from this numeracy 
deficiency the firm is concerned about the basic english 

. work, such as spelling •••• " "From the school's view-point 
the instructors, foremen, and most significantly the 
trainees themselves felt that if a greater emphasis was put 
on basic mathematics and the rudiments of literacy then 
they would have progressed faster and could have avoided 
a lot of frustration." 



" 

" •••• they (the apprentices) did not look upon teachers 
as knowing the actual work situation - vi si ts from past 
pUpils was suggested". 

These methods would have helped them to appreciate sel f-
motivation, threat of ultimate sanctions, self-reliance, 
and time-keeping." 

"The school leaver must possess the fundamental abilities 
• in mathematics and English. This was evident time and time 

again from all sides of the industrial scene. Not only 
would a deficiency in these possibly prevent them from 
obtaining an apprenticeship, but all along the line it 
would be a barrier to further progress and a source of 
frustration to them and the people with and for whom they 
work. " 

• 
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Mathematics Teacher and Housemaster 

This teacher found the craft apprentices very reluctant to 
talk; "when they were asked about their schools some 
criticized their mathematics, others said that some of the 
subjects they took were useless to them. They all agreed 
that their respective schools did not prepare them 
adequately for work. They wished they had better careers 
lessons which were "just a handout of information to be 
read." They wished they could have seen other works and 
were given time to spend in these places." 

In the works the teacher spoke to management about 
mathematics:-

"Here schools a"ld teachers came under fire for the 
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appalling state of mathematics some of the apprentices have. 
The manager asked us simply to teach them the tables! He 
criticized the trigonometry aspect of mathematics and told 
us that trainees had no idea of how to manipulate formulae. 
He showed us some examples of simple mathematics tests and 
I had to agree IVi th him that the standard of mathematics of 
some of the apprentices was very poor indeed. I pointed out 
to him that the craft apprentices are not exactly the cream 
of our .school leavers. Trigonometry and manipulation of 
formulae could be very difficult to teach and some people 
of lower ability could never comprehend it. I pointed out 
that we. do teach and teach well things like trigonometry 
but the children find great difficulty to remember these 
things. We simply have not got the time to revise all 
that we do because we have a certain amount of other topiCS 
to teach leading to an examination. We in sdhools are geared 
towards examinations and not towards industry." 

"The manager mentioned that some of these apprentices were 
so bad in mathematics that they were sent back to the 
Training School for some more mathematics teaching. He 
criticized the lack of discipline in Junior Schools for this 
is where boys and girls ought to learn tables and he 
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criticized some teaching methods used in some secondary 
schools where children are left to 'teach' themselves from 
cards." 

"As a mathematics teacher, I could not fail to appreCiate 
the difficulties industry experiences in the field of 
mathematics. It is not the case that we do not teach certain 
aspects of mathematics, but it is more the case that pupils 
from that level cannot retain even simple addition and 
subtraction rules. As soon as a teacher intlOduces fractions, 
trigonometry, or any other subject, the pupils understand 
it until a new topic is introduced. This not only causes 
problems to industry, but causes problems to schools, because 
unless the teacher keeps revising all the time and 'drill' 
it into the minds of the pupils they will not retain it. 
This method of rote learning is not only condemned by some 
educationalists, but it is no guarantee that the students 
will learn and retain the knowledge either." 

"l was pleased to l!Iention that my own school has accepted 
that there is a problem and the pupils of lower ability can 
noVl follow a mathematics course to suit them." 

• 



Tutor, Boys Craft and Pastoral Care 

"They have since been forced to lower the standard of 
entry and yet are still prepared to criticise because 
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the less academic candidate who applies is less academic in 

his lmowledge """ The other part is that we are 
failing, some\~ere between junior school and sixteen, to 
teach the basics and we as teachers must accept the blame 
to a degree and find out why and remedy the situation 
instead of denying its existence," 

The teacher referred to ignorance about industry and quoted 
an example of a headmaster who scorned engineering and a 
schoolmistress who showed her pupils a sheetmetal 
workshop and warned them, "If you don't work hard and do 
your homework, that is where you will end up, n 

To overcome this ignorance, the teacher suggested a team 
of supply teachers to take-over in school while more 
colleagues were seconded to industry for "enlightenment," 

The teacher intended to model his craft teaching in school 
• 

along similar lines to the E.I.T.B. training moddes he had 
seen at the engineering company. 



Head of Dept. of Technical Studies 

"Talks with trainees were interesting. The first year 
Craft Trainee found life little better than when at school 
- except that he was paid: this gave him freedom and 
possessions, and this seemed important." 
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"There was still resentment at 6Ilch things as school rules, 
discipline, unifonn, homework and particular teachers. 
Some of the tougher ones spoke of 'retaliation' when punished. 
The quieter ones were reasonably happy at school, endured 
it bravely or behaved to avoid trouble with parents. Those 
we spoke to had been caught up in the change-over to the 
comprehensive system and had little good to say about it at 
all - in fact a lot were bitter about their experiences in 
some of the larger schools." 

"Those who did SMP Maths were unanimous that it had done 
little for them and that the time could have been better 
spent (what are Venn diagrams?)" 

"It was :tel t by many that it might help if good quality 
careers advice, visits etc. were given no later than the 

• 
third year, before options were chosen. Another idea was to 
have works experience incorporated into the final year. 
Again visits were useless; one had to be able to identity 
one self- with .the job one would be doing." 
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Head of Physics 

This teacher referred to the criticisms of Modern Maths and 
poor Careers Guidance and continued:-

"It would seem from talking to many of these people that 
the Comprehensive .system of Education has failed in their 
cases to provide them wi th the type of schooling which they 
required. They are the people Who should have benefitted 
most but who seem to be most critical." 

"The technician trainees on the other hand were similarly 
cri tical of lack of Careers Guidance but they would have 
preferred a greater amount of discipline in schools, a 
sen timent al so given by the Union Representatives." 

English Teacher. Year Coordinator (Pastoral Care) 

The teacher mentioned the apparent lack of self-discipline 
and the need to teach Imperial Units. 

She noted that the trainees ·preferred the atmosphere of 
work, more freedom and not being watched ail the time" but • 
also pointed to the wage motivation and responsibility for 
completing a job." 

The apprentices 'were of the opinion that they were treated 
much better by the instructors who, they felt, cared about 
them and were sympathetic towards any difficulties. This, 
they said, was different from school. They felt that in a 
lot of cases teachers didn't care about them and were 
unwilling to listen to problems." 

"They suggested that perhaps a fifth year forum could be held 
about once a month where they could meet with teachers away 
from the classroom sitUation and talk about school, as they 
were talking with us." 



Head of Year' 

"The subject about which the strongest opinions were 
expressed was Mathematics." 

"(a) The trainees said that Modern Maths did not 
seem relevant to their needs. 

(b) One supervisor said '~at they need is sums," 
and said he had given his own test to trainees 
and was most concerned at the low standard." 
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(c) A standardised test is to be introduced for 
applicants which they must pass before acceptance. 

(d) There is a need for both Metric and Imperial to 
be taught in schools." 

This teacher contrasted the excellent training facilities 
at this company with the poor facilities of schools, which 
the Training Staff' did not seem to appreciate. 

"Spending a week in an. Engineering fi 1111 was a bra'1d new 
experience and is something I shall value. I saw the men 
in an alien environment" to my own and was able to speak with 
young'people about school and its relevance to industry.n 

"I have also learnt a great deal which I think would be of' 
value to my school, particularly concerning the 
curriculum. " 



Deputy Head. Director of Studies 

"Schools were criticised for an alleged lack of 
literacy, numeracy and motivation in their leavers; 
older employees wanted to know why schools did not reach 
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the standards reached by them in their days. The explanation 
of the advent of new methods such as 'Look and Say' reading 
and the SMP Mathematics left them unmoved. The reasoning 
behind the teaching of a nruch wider curriculum than 
heretofore in secondary schools merely brought forth the 
comment that 'the schools are trying to do too much.' 

"This attitude helped to resolve my O"Jn tentative 
notion that schools have reached a plateau in experimentation. 
Should the schools not now look back at the innovations of 
the last thirty years, reject the failures, nurture the 
successes, return in some measure to the traditional values 
of yesteryear and, above all, enter upon a decade of 
stability free from 're-organisation' and 'new methods.' n 

The teacher de·scribed the contrast between the 'even tenor' 
of work in industry and the stressful atmosphere at school:-

n~ schools, pupils are under constant pressure to 
conform, to work hard and pass examinations. Teachers must 
always 'come up to scratch' and meet the never-ending 
challenge of being 'on top of' a class of up to thirty pupils, 
sometimes eight times a day. 4.00 p.m. sees pupils and 
staff staying at school for extra-curricular activities. 
Most paperwork is done after 4.00 p.m.often at home. Parents 
are taking an increasing and more critical interest in their 
children's schools. Society often demands of schools much 
higher standards of behaviour than it expects of itself. 
Parents require the school to discipline their child even 
vmen they have failed to do so. The stress in school is 
ever present and increasing. n 
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Head of Upper School 

This teacher noted that to avoid future loss of 
craftsmen from the shGP floor na relative cross-section of 
those suitably qualified is eventually offered entry.n . 
More relevance was attached to interviews and the school 
reference than the teacher expected. He was also surprised 
that 48% of the intake were sons of employees of the 
Company. 

The teacher mentioned the employer's claims of falling 
stand~xds in the three R's and countered these as follows: 

n(a) Thirty years ago a much larger proportion 
of time was spent in schools on the basics, 
vmereas nowadays far more subjects are 
included in the school curriculum leaving less 
time for English and Mathematics. n 

n(b) Fifteen years ago 40% of the population 
entered unskilled jobs. Much of this 
unskilled wo rk has now di sappeared and school s 
have, through curriculum development and C SE 
exalninations, m~de a nationwide effort to 
qualify a good proportion of this ability 
band for entry into craft apprenticeships to 
avert foreseeable unemployment. n 
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Director of Resources (School) 

This teacher most valued the chance to talk to people in 
industry. He thought the relationship between instructors 

• 
and apprentices was similar to those between staff and 
pupils in schools and commented on the different uniforms 
worn by craft and technician apprentices ('class system.' 

"Instruction was initially, as far as I was concerned, 
directed towards the need for precision and accuracy. 
I was particularly concerned that schools do not appear, 
as far as instruction was concerned, to have prepared 
students leaving school with the fundaI:lental skills 
required by advanced engineering organisations." 

"Particular reference was made to the inadequacy of 
Mathematics and Technical Drawing Teaching in schools and 
this particular criticism has been taken very seriously 
in my present school and major steps taken to improve the 
si tuation. I was horrified to hear of bad advice given to 
applicants by the school when option choices for-subjects 
were made in Year 3 and obtained first-hand experience by 

observing an interview of a particular case in point.n 
• 

Amongst his conclusions, the teacher stated, "Having found 
the secondment of immense value, I would make the following 
observations:-

1. T'eaching and examination syllabi require some 
re-evaluation. 

2. Guidance is essential to prospective engineers 
before option choices are made. 

3. An offer of a place with a firm before 
examinations in schools take place does make 
motivation in the last year at school extremely 
difficult. n 
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Senior Chemistry Master and Head of 5th Year 

This teacher thought one reason for the low standard of 
apprentices was the lower entry standards allowed by 
firms, and also that between effectively finishing lesson~ 
in April/May and starting work in September, they have 
forgotten a great deal. 

"The chief difficulty of teachers is di scipline and 
motivation. Discipline can be more effective (in 
industry) than in school because sanctions are greater. 
Motivation is better assured by payment for work and the 
fact that an employee has chosen to do the job he is 
employed to do." 

"! live in hope that teachers will be allowed the time 
and resources to provide an equally stimulating period 
of time in schools." 

• 
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Work Experience for Teachers - A National Study 

In reviewing schemes at a national level, Hiscox (36 ) 
stated that visits of one or two days were inadequate, 
while one year secondments could result in boredom. 
Teachers of shortage subjects like mathematics were hard 
to replace while away from school on secondment. 

In order for a continuing liaison with industry after 
the secondment, visits to companies close to the school 
were desirable. 

Some teachers had found little support for new syllabus 
emphasis based on their experience - on trying to introduce 
the still necessary Imperial Units one teacher was told 
that it was "impossible to fit this into the syllabus, 
there not being time to cover everything." 

Again, as noted in the Derby visits, a greater need for 
precision and the accurate use of precision measunng 
instruments were observed by the teachers and at least one 
teacher has incorporated this into his courses. 

Hiscox ( 36 )concluded that the teachers appreciated the 
experience and they supported the suggestion that other 
teachers should have the same opportunity. This particularly 
applies to those who have followed the school-university
school route and "have no inside knowledge of the working 
world to which many of their pupils go when they leave school." 
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Hiscox ( 35 ) descri bed a school where the head of 
mathematics developed new syllabuses in co-operation with 
local employers, with apparently '~alf-hearted· support 
from other staff and senior management. 

This teacher left the profession and was replaced by a 
head of maths who felt "mathematics should be approached 
as a subject in its own 'right and the needs of individuals 
after th~ leave school not given excessive emphasis." 

The new teacher "had no contact wi th the local employers 
••••• it would seem that the growing relationship between 
them and the school has been suddenly cut short." 

• 
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-
The list of 16 participating teachers showed that most were 
in senior positions and also that they represented a large 
cross-section of comprehensive schools. These varied from 
rural to inner city and from those with a recent history as 
academic grammar schools to those which had been secondary 
modern. Also included were three lec~rers from the 
College of Further Education. 

The teachers' specialist subjects covered the whole school 
curriculum and so the opinions expressed should be 
representative of teachers in general. 

General Observation8 made by the Teachers 

All of the participants were impressed by the organisation 
of the courses and they appear to have been conducted in an 
atmosphere of open-mindedness and mutual respect. 

The teachers claimed that the courses were valuable and 
should be repeated to allow more staff to benefit. 

Reciprocal visits to en~ble the employers to see life in 
school were also suggested. 

The following is a prtcis of specific points made by the 
teachers, with their recommendations for the future. 

Recruitment 

Some 'lower ability' applicants were accepted by Company B 
as they would more readily accept life on the factory floor 
then those of higher potential. (48% of apprentices were 
employees' sons.) 
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Working Conditions 

The condi tions at Company A were highly praised and perhaps 
the teachers involvea will present a favourable image 
of engineering to pupils in school. 

Criticism was made of the differentiation between craft 
and technical apprentices by colour of overall. 

Motiya.tion 

The teachers told the employers of the increasingly 
stressful situation in schools compared \uth industry, with 
larger groups and without the sanctions (loss of earnings , 
to maintain diSCipline, available to employers.·) 

The definite offer of employment made long before CSE 
examinations removed motiva.tion for many of the pupils 
in their final year at school. 

School/Industry Liaison 

The teachers were concemed at the continued need for 
Imperial Units and the use of 3rd Angle Projection 

• 
contrasting .u th the 1st Angle used at many schools. 

Mathematics 

'l'eachers appreciated the need for basic skills in 
Maths (and English) and accepted that the situation must 
improve, while arguing that craft apprentices \'{ere now 
recruited from lower down the ability range than previously. 

The wide CSE syllabus did not allow time for revision of 
basic arithmetic. 
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While there was good teaching of mathematics (on 
topics relevant to employment), pupils from whom some 
apprentices were drawn were incapable 
and retaining simple maths topics. 

of understanding . 

One senior teacher thought change and experimentation 
should be arrested and replaced by a period of 
stability, evaluation and, perhaps, some return to 
traditional methods~ 

Careers Education 

The teachers thought that careers education should 
begin in the third year simultaneous with the choi ce 
of optional subjects for years 4 and 5. 

Work experience was recommended for year 5 to replace 
inadequate half-d~ vi si ts. 

".<.-_,-_ •• _'. ,r ___ _ 

Discussion with Apprentices 

Talks wi th apprentices tevealed cri ticism of school as 
follows:-

• 

• 

Discipline 
School rules were resented by some, while others 
wanted stricter control. 

Union Representatives also recommended more diSCipline. 

Careers Advice 

Lessons were inadequate, visits too brief. Teachers 
lacked the experience to speak with authority about 
industry. 

cont'd •• 



• 

• 

Curriculum 

Time wasted on 'useless' subjects, more needed on 

Maths and English. 

Mathematics 

• Scathingly' criticised especially Modern Maths 

(e.g. Venn diagrams) considered irrelevant. Formula 

manipulation was a major weakness. 

-000-

• 
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Chapter 3 

STATISTICS OF PUPILS LEAVING A LARGE COMPREHENSIVE 
OOHOOL - DESTINATIOl;S AND STAlIDARDS IN A.."'UTB1lETIC 

This chapter analyses the placement of pupils leaving the 
5th Year of a large Comprehensive school, involving 280 
pupils, in order to establish the relative importance of 
craft apprenticeships as a destination for school leavers. 

Also included is an analysis of the ex~mination grades 
attained by those who entered craft apprenticeships. 

A numeracy test was given to 140 pupils representing the 
whole of the 5th year abili ty range and the Vlealmesses 
analysed. 
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The test used was Specimen Employer's Test 1 from 'Apprentice 
Maths' (4), produced after Vlork by Bond (3) to identify 
employers' requirements. 

Some work from other projects is included', such as the 
• 

SLAPONS project to standardize numeracy testing. 



ANALYSIS OF KlfOWN PLACEMEl:T OF PUPILS ELIGIKLE 
TO LEAVE THE SCHOOL IN SUMMER 1978 

.1. Apprentices 

Craft Apprentices 
Technician Apprentices 
Draughtsnen 

2. Semi-skilled j'ilanual 

Total 

e.g. Machinists, Press 
operators, cutters, fettlers, 
painters. 

3. Unskilled manual 
e. g. Labourers, packers, 
warehousemen, loaders, 
window cleaners. 

4. Commercial and Secretarial 
Secretaries/Typist~ 
Clerks 
Recepti.onists 
Punch Card Operators 

5. Service Occupations 
Hairdressers 
Shop Assistants 
Police 
Firemen 
Waitress 
Chef 

Total 

Total 

50 

3 
2 

55 

23 

30 

8 

19 
2 

1 

30 

4 
25 
1 

1 

1. 

1 

33 

85 

% of Total 

20% 

8
'" i' 

11% 

12% 
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% of Total 

6. Sixth Form 37 13% 

7. Colleges of Further Education 25 9% 

8. Work Experience Program 26 9% 

9. Unemployed 21 7% 

Total Eligible 
Leavers 280 

--

----------------------
}To. of boys entering craft ap:9renticeships .. 49 
No. of boys leavin§ school in 1978 . . 150 

jO of male leavers entering apprenticeships 33% 

l~o • of girls entering craft apprenticeships . . 1 
No. of girls leaving school in 1978 . . 130 

% of female leavers entering craft apprenticeships 0.8% 

• 

Cii:AFT 

/~ i'?~€NTI c~s 

( 18"1.) 

KIiOWN PLACE/.I:"NT OF ELIGIBLS 5th FOR/A M:AVERS' Sm~,'ER 1978 



Destinations of Puuils: Further Education 
versus Full-time Employment 

One reason frequently advocated for the apparently 
declining standard of entrants to indust:ry is that many 
of the more-able pupils are entering further education, 
either at College or in the 6th Form. 

The follo\ting figures (Ref. 27 ) show that whil e 
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the absolute numbers entering further education have 
risen, the percentage opting for further education rather 
than employment has actually declined slightly. 

Pupils entering emuloyment 
in England 2nd '.'Teles 

1966/67 77/78 

% 82 82.2 
1000's 251 324.6 

Pu.pils e.ntering full-time 
Further Education in England and ':'!ales 

1966/67 77/78 

% 18 17.8 
1000's .. 55 70.3 



Mathematical Qualifications of Pupils Leaving 5th Year 
of the School in Summer 1978 

GRADES IN GCE/CSE MATHS OF CRAFT APPRENTICES 
COMPARED ~VITH ,'lROLE OF 5th YEAR POPULATION 

160 
150 
140 _ ~ Craft Apprentices 
130 _ 
120 

Frequency 110 _ 

of 100 
Grades 90 

80 
70 
60 
50 
40. 
30 
20 
10 • 

0 
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A BeD E U 1 2 3 4 5 U NiE 

'0' Level CSE 

Most frequent attainment amongst craft apprentices; non~ 
exanination 

48% of those entering craft apprenticeships obtained 
Grade 5~took no examination. 



NUI,fERACY TESTING AT A LARGE COMPR-."1iE!'TSIVE 

SCHOOL on THE SOUTH-EAST OF DERBY 

Purpose 

1. To establish the control group for subsequent 

compari son wi th pupils ,..no had taken .?art in the 

2. 

'Apprentice liIathe:Jatics' 
,,~ ~J-w-...A-'~)' 

To identify those topics 

course. 

in basic mathematics i"lhich 

cause most difficulty; these ','{Quld be given ?riori ty 

during the lunch-time course 2lld ','Ihere necessary 

addi tional teaching material would be prepared. 

Descriution of Test 

The test used was the Employers' Specimen Test 1 in 

'Apprentice Mathe:natics', covering the four operations 

of addition, subtraction, multiplication and division 

ap:c>lied to whole numbers, decimals a.'1.d fractions • 

• 
Pupils Tested 
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Six classes representing the whole of the 5th Year ability 

range were tested as follows: 

Maths Group Course FolloVled ~To • of Pupils 

-
1 G.C.E. tOt 33* 
2 G.e.B./c.S.E. 23 ) 

3 C.S.E. 25 ) Potential . . 

4 e.S.E. (Limited 19 
) Craft 

Grade) ) Apprentices 
) 

5 " " 18 ) 

6 non-Examination 22 --
HO 
--

All examination courses are basically t Tradi tional 'Mathematics. 



* Group 1 consisted of pupils who would generally obtain 

'0' level grades A - C, and almost certainly no 

future craft apprentices. 
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Pilot testing sho\','ed that the weakest in Group1would obtain 

100% on the test and it was decided that it would be 

unproductive to test the, whole of this group. 

Group 2 

This contained some weak '0' level candidates but was 

predomina'ltly potential C.S.E. grades 1 - 3 and there were 

several future craft apprentices. 

Group 3 

As Group 2 but C.S.E. grades would generally be lower. 

Groups 4 and 5 Limited Grade C.S.E. 

Grade 4 is the highest achievable 'IIi th this syllabus. Some 
• 

pupils ivould leave school at Easter '.'li thout taking 

examinations. Some future craft apprentices. 

Group 6 

Many of these pupils are 'remedial' standard in ~~aths and 

English and unlikely to obtain a craft apprenticeship. 

Duration of Test 

The pilot testing showed that a single period 00 minutes 

wri ting time) was adequate for all pupils to attempt every 

question. In fact, the less-able had done all they could 

in less time. 



RESULTS OF EEPLOYERS' SPEX!IMEN AclITH!',IETIC TEST 
APPLIED TO 140 PUPILS REPRESEHTIHG THE ;iiEOLS 0"' 
THE 5th YFAR ABILITY RAnGE 

Table 1 
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Answers 

Question 
q; 
I of 5th Year 

P<ight Wrong Not 
Attempted 

1 1035 + 77 + 988 94 5 1 
2 1915 + 201 + 317 91 9 0 

3 Find sum of 675. 209. 8885 79 7 14 

4 1181 - 997 82 18 0 

5 2141 - 317 83 16 1 
6 888 - 799 91 st t 
7 Subtract 814 from 2000 8H 12 6t 
8 113 x 35 80 14 6 
9 729 x 18 71 23 6 

10 1417 + 13 65 25 10 
11 2937 + 11 74t 14t 11t 
12 2.295 + 671 + 25.9 65 27 8 
13 10.2 + 1.901 + 0,,037 85 4 1 1 
14 Subtract 1.913 from 2.803 73t 14t 12 
15 1.113 x 16 69 18 13 
16 0.002 x 1.2 53 31 16 
17 48 + 0.4 39 35 26 
18 6416 + 0.15 37 34 29 , 
19 9* + 3t + 2-;(- 55 24 21 
20 2-} + 1t 52 22 26 
21 8-1; - 6to 46 20 34 
22 3~b - 2\ 36 26 38 
23 1'- x 2~ 35 22 .. 

43 " 24 3l x~ 34 15 51 
25 4t + t 39 6 55 
26 2t + H 36 8 56 

Right Wrong Not 
Attempted 
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% OF 5th YF.....AR POPULATIOH NOT ACHIEVING 

CORRN::T Al'TSWERS 

1 • 
2. 
3. 

4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

13. 
14. 

15. 
16. 
17. 
18. 
19. 

20. 

21. 

22. 

23. 

2 

2 

4. 
5. 

26. 

1035 + 77 + 988 
1915 + 201 + 317 
Find sum of 675, 209" 
8885 
1181 - 997 
2141 - 317 
888 - 799 
Subtract 814 from 2000 
113 x 35 
729 x 18 
1417 + 13 
2937 + 11 
1.295+671 + 25.9 
10.2 + 1.901 + 0.037 
Subtract 1.913 from 
2.803 
1.113 x 16 

• 0.002 x 1.2 
48 + 0.4 
6416 + 0.16, 

91 
8 + 3t + 2t 
1 1 

25' + 13 
" 1 1 , 

87 - 6To 
3 7 

3T6 - 28 

19 1 
x 27 

5 
3

1 
8 

x 4 
5 

4t + t 
2t + 1i 

i. incorrect 
o 10 20 30 40 50 60 70 80 90 100 

::J 

~ 
-

=::J 

o 10 20 30 40 50 60 70 80 90 100 
% incorrect 



93 

Table 2 

Question Maths Correct L'lcorrect Not 
Group Attempted 

1 • 1035 + 77 + 988 GCE 1 33* 

GCE/CSE 2 22 1 0 

CSE 3 23 2 0 

CSE 4 19 0 0 

CSE/NE 5 18 0 0 

NE6 17 4 1 

TOTAJJ 132 1 1 
% 94% 5d 

" 
1% 

2. 1915 + 201 + 317 GC31 33* 

GCE/CSE 2 21 2 0 

CSE ~ 25 
CSE 4 18 1 0 

CSE/NE 5 17 1 0 

NE6 13 9 0 

TOTAL 127 13 0 

% 91% 9(' ,0 0 

3. Find the sum of 003 1 33 
615. 209. 8885 GC3/CSE 19 1 3 

• CSE 3 24 1 0 

CSE 4 12 2 5 
CSE/I'fE 5 16 1 1 

NE 6 1 5 10 

TOTAL 111 10 19 

% 19% 1~~ 14% 

4. 1181 - 997 GCE 1 33* 
GC3/CSE 2 20 3 0 

CSE.3 22 3 0 

CSE 4 16 3 0 

CSE/NE 5 15 3 0 

till 6 9 13 0 

TOTAL 115 25 0 
% 82% 18% 0 

CORR:'~T nrc 0lL.".R) T nOT 
ATT~!iPTED 
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Question Maths Correct Incorrect not 
Group Attempted 

5. 2141 - 317 GCE 1 33* 
GCE/CSE 2 22 1 0 
CSE 3 19 6 0 
CSE 4 18 1 0 
CSE/NE 5 17 1 0 
NE6 7 13 2 

TOTAL 116 22 2 

% 83% 16% , 1~ ," 

6. 888 - 799 GCE 1 33* 
GCE/CSE 2 23 0 0 
CSE 3 25 0 0 
CSE 4 19 0 
CSE/rTE 5 13 5 0 
NE6 14 7 1 

TOTAL 127 12 1 
% 91% 8}" ..!.C,~ 

2,0 2 ,~'" 

7. Subtract 814 GCE 1 33* 
from 2000 GCE/CSE 2 23 0 0 

CSE 3 24 1 0 
CSE 4 16 3 0 

• 
CSE/NE 5 11 7 0 
NE6 7 6 9 

TOTAL 114 17 9 
~ I 81t% 121 , 6t% 

8. 113 x 35 GCE 1 ;33* 
GCE/CSE 2 18 5 0 
CSE 3 22 3 0 
CSE 4 19 0 0 
CSE/NE 5 14 4 0 
NE 6 6 8 8 

TOTAL 112 20 8 
% 80% 14% 6<1, , 

COR.,.~T nTCOR...~T NOT 
ATTEEPTED 
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Question Maths Correct Incorrect Uot 
Group Attempted 

9. 729 x 18 GCE 1 33* 

GCE/CSE 2 20 3 0 

CSE 3 19 6 0 

CSE 4 12 7 0 

CSE/NE 5 10 8 0 

NE6 5 8 9 

TOTAL 99 32 9 
·0/ 
p 71% 23;~ 6<' p 

10. 1417 + 13 C-CE 1 33 
GC3/CSE 2 20 3 0 

CSE 3 18 7 0 

CSE 4 13 6 0 

CSE/rTE 5 5 13 0 

HE 6 2 6 14 

TOTAL 91 35 14 
Cl.: 65;~ 25% ID;::; i" 

H. 2937 + H GCE 1 33 
C-CE/CSE 2 21 2 0 

.CSE 3 24 1 0 

CSE 4 14 5 0 

CSE/NE 5 10 8 0 

NE 6 2 4 16 

TOTAL 104 20 16 
c', 

. I 74S; 14..!..a 4,0 11..!..<1 2,:) 

12. 1.295 + 671 + 25.9 GCE 1 33 
GCE/CSE 2 22 1 0 

CSE 3 18 6 1 

CSE 4 14 5 0 

CSB/:t>TE 5 3 15 0 

NE 6 1 11 10 

TOTAL 91 38 11 
<& , 65% 27% 8" I~ 

CO PJill:! T INCORP3J T . HOT 
ATT3i.IPTED 
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QUESTIon Maths Correct Incorrect Not 
Group Attempted 

13. 10.2 + 1.901 + GCE 1 33* 
0.037 GC E/C SE 2 20 3 0 

CSE 3 24 0 1 

CSE 4 19 0 0 

CSE/NE 5 16 2 0 

lIE 6 6 1 15 

TOTAL 118 6 16 

% 85;s t<1. . ,~ 11% 

14. Subtract 1.913 GCE! 33* 
from 2.803 GCE/CSE 2 22 1 0 

CSE 3 23 2 0 

CSE 4 10 8 1 
CSE/le 5 11 7 0 

HE 6 3 2 17 

TOTAL 102 20 18 

% 73-1;'1; It.lc( , 2 j'" 125'; 

15. 1.113 x 16 GCE 1 33* 
C~E/CSE 2 19 4 0 

CSE 3 19 6 0 

CSE 4 15 4 0 

CSE/l'fE 5 10 7 1 

:NE 6 1 4 17 

TOTAL 97 25 18 

% 69% 18% 13% 

16. 0.002 x 1.2 C~E 1 33* 

GCE/CSE 2 16 7 0 

CSE 3 14 10 1 

CSE 4 7 12 0 

CSE/NE 5 4 13 1 

NE6 0 2 20 

TOTAL 74 44 22 

% 535'b 31% 16% 

CORREX:T I NC OIllIDJ T HOT 
ATTEI,U)TED 



97 

Question Maths Correct Incorrect Not 
Group Attempted 

17. 48 • 0.4 GCE 1 33* 
GCE/CSE 2 12 9 2 
CSE 3 7 12 6 
CSE 4 1 14 • 4 
CSE/rffi 5 2 13 3 
NE6 0 1 21 

TOTAL 55 49 36 
% 39% 35% 26% 

18. 6416 • 0.16 GCE 1 33* 
GCF./CSE 2 13 8 2 
CS!': 3 5 1~, 6 
CSE 4 0 11 8 
CSE/NE 5 0 13 5 
HE 6 0 2 20 

TOTAL 51 48 41 
% 375~ 34" 29'" ' .. 

i" " 

19. 1 
98' + 3t + 2t GCE 1 33* 

GCE/CSE 2 20 2 1 
CSE 3 18 5 2 
CSE 4 4 13 2 
elSE/NE 5 2 11 5 
HE 6 0 3 19 

TOTAL 77 34 29 
, 

~J 55% 24;1, 211 

20. 1 11 ayE 1 33* 25' + 3 
GCE/CSE 2 17 4 2 
CSE 3 16 5 4 
CSE 4 5 7 7 
CSE/NE 5 2 12 4 
NE 6 0 3 . 19 

TOTAL 73 31 36 
% 52% 22(\ 

" 
265;; 

CORRBJT nTCORP~T KOT 
ATTEr.!FTRD 
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Question 
11aths Correct Incorrect Not 
Group Attempted 

21. 1 1 C-CE 1 33* 8r - 6TO 
C-CS/CSE 2 14 4 5 
CSE 3 15 4 6 

CSE 4 0 9 10 

CSE/l'lE 5 3 9 6 

NE6 0 2 20 

TOTAL 65 28 47 

% 46% 20% 345& 

22. 3 21 GCE 1 33* 3T6 - 8 
GCE/CSS 2 8 13 2 

CSE 3 8 9 8 

CSE 4 0 7 12 

CSE/l'TE 5 1 7 10 

rTE 6 0 1 21 

TOTAL 50 37 53 
cc 36;; 26c& 38;-; I' , 

23. 2 21. GCE 1 33* 1"5 x 7 
GCE/CSE 2 8 9 6 

CSE 3 8 8 9 

CSE 4 0 6 13 

• CSE/HE 5 0 8 10 

NE6 0 0 22 

TOTAL 49 31 60 

% 35;& 22>; 435:' 

24. 3~ x ! GCE 1 33* 

GCE/CSE 2 6 6 11 

CSE 3 7 4 14 

CSE 4 1 4 14 

.CSE/lTE 5 0 7 11 

NE6 0 0 22 

TOTAL 47 21 72 

% 34% . 15% 51% 

COR.'ill:T mc 0 P.R."X:: T HOT 
AT'I'E:.::PTED 
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Question Maths Correct Incorrect Not 
Group Atte:lpted 

25. 4t + t . GCE 1 33* 
GCE/CSE 2 9 2 12 
CSE 3 9 2 14 
CSE 4 3 0 . 16 
CSE/NE 5 0 5 13 
NE 6 0 0 22 

TOTAL 54 9 77 
% 3 (' 9/> 6% 55% 

26. 20t + li GCE 1 33* 
003/CSE 2 7 4 12 
CSE 3 10 0 15 
CSE 4 0 2 17 
CSE/NE 5 0 5 13 
NE 6 0 0 22 

TOTAL 50 11 79 
% 36% so' ,., 56(1 to 

COPJL"'CT ECORP.R:T HOT 
ATTK·.::PTED 

• 



Sumnary of Weaknesses 

Oueration 

Addition of whole 

numbers. 

Subtraction of 

whole numbers. 

Multiplication of 

whole numbers. 

Division of whole 

n1l.1'Jlbers. 

Addition using 

decimals. 

Subtradtion using 

decimals. 

Mul tiplication of 

decimals. 

Division of decimals. 

Addition of 

Fractions. 

• 
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Weakness 

14% of population did not mo.,; 

what 'find sum of' means. 

'Borrowing' from 2000 caused p::"cblems. 

Lack of lmol"lledge of tables. 

Inability to do long division. 

l>Iissing '0' out of 109 in quotient. 

Inabili ty to write nmnbers in correct 

columns according to place value, 

especially ':lhen one number has 

no decimal point • 

'Subtract 1.913 from 2.803' 

was writ~en as 1.913 
-2.803 

Placing of decimal point in the 

answer. 

Conversion of divisor to whole 

number and adjustment of point in 

di vidend. 

Inability to convert to CODEon 

denominator. 
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Operation Weakness 

Subtraction of As for addition, but also 

Fractions. 3 7 3 7 e.g. 3Tb - 2'8 becauseT6 < 8 

1:u1 tiplication and General lack of knovlledge of method 

Division of Fractions. i.e. conversion to improper fractions, 

etc • 

• 



Variation of Numerical CompetElD-ce 

during Secondary School Teexs 1 - 5 
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Harris ( 6 ) devised a test to examine childrens' recall of 

the mathematics covered in primary school, concentrating 

on the four rules, place value,· fractions 8l1.d decimals. 

Children were tested in years 1 to 5 of four schools free 

from major changes in the previous four years. 

The results showed a steady improvement over the pupil s' 

school life, end in particular a sharper improvement by the 

boys at all academic levels &llring the 4th end 5th years. It 

was suggested that the boys improved more because of "increasing 

interests in the outside world." 

50 

40 

Mark 30 

20 

10 
----boys 
------- ';litIs 

o ~~1----~2~--~3----4~--~5 

Indi vidual weaknesses 

Harris ( 6 )analysed indiV±dual wealcnesses and found that 

the poor numeracy of· the weaker children "hinges on failure 

to appreciate some first principle" sUch as the likene.ss of 

a fraction to a division sum, the meaning of the decirr.el 

point, and their lack of literacy, \'nich prevented them 

understanding the question. 
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Tuckley ( 6 )demonstrated samples of employers' tests 

which contained very basic errors in the questions themselves. 

One attempt to overcome the situation where a boy/girl 

may face a variety of tests at different interviews wa~ the 
SLAPONS system (21 ). (School Leavers Attainment Profile 

of Numerical Skills.) 

Lindsay et al ( 21 ), devised a standardised test of basic 

ari thmetic, the results for each individual being drawn on a 

standard profile (as below). for presentation at job 

interviews. The employers v/ere invited to produce a te:nplate, 
in the same format, based on their required attainment, 

perhaps devised from tests on successful recruits. 

Score 5 

N. = 

F = 

D = 

REI. = 

APP = 

EST = 

4 

3 

2 

1 

fractions 

decimals 

related thinking 

approximations 

estimations 

N.~ 01 ~ 0 ~ R ~ ~ i)w'.lt. ,\ 
• • 

This scheme was still in its embryon',e fo!'lll in 1980. 

Girls vs BOys 

Harris (6) noted that girls preferred straightforwa.rd. 

questions such as money, while boys preferred problems, 

and suggested a possible cause being the girls' lack of 

interest in mechanical toys. 



Numeracy Testing of Apprentices 

CBI Wales (30) tested 679 applicants for craft 
apprenticeships. 

Some of the major weaknesses are shown be1ow:-

Problem 

Add 4,532 
125 

7,609 
5,431 

892 

Subtract 547 
139 

Subtract 4,877 from 21,342 

Multiply 267 
6 

Work out 625 x 57 x 16 

Divide 71..9..QQ 
• 

Divide 41,128 by 32 

Add' 12 and 21. 
4 3 

Add 13.27 and 27.9 

Subtract 23.12 from 436.4 
2. 2' ,What is b + '3? 

% Wrong 

66 

24 

34 

44 

75 

63 

61 

70 

33 

58 

73 
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'Practical questions involving sentences were generall~ 
incorrectly answered by 80 - 100% of the 679 applicants, e.g •. 

A rectangular sh~et of metal is 40 inches by 30 inches. 
What is the length of the diagonal? (Correct 20%, 
Incorrect 80%). 



Smnmarv 

The Craft Apprenticeship was the largest single category 
of employment for the 5th year leavers, attracting 33% 
of the boys. The significance of this type of work is 
fUrther increased by those entering industry after the 
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6th fom and those entering semi"';skilled work in engineering. 

The analysis of qualifications of craft apprentices revealed 
that, in general, recruitment was from pupils leaving 
wi th grade 4' C SE or below. 

Numeracy testing of the whole of the 5th year ablli ty 
range showed that approximatel~ half or more of the pupils 
were incompetent at multiplication and division including 
the decimal point and more than half were incapable of the 
four operations with fractions. 

The setting of a question in words rather than a straight 
'sum' also caused problems, and this was noted by Earris 
in his testing. 

The attempts by Lindsay et al (21) to standardize testing 
• 

in school, together with the numeracy testing being 
introduced in school administered by the CBE boards should 
focus more attention on the need for competency in basic 
skills •. 



Chapter 4 

SOCIAL FACTORS: EFFIDTS Ol!' CATCHMENT AREA IN 

THE CLASSROOM: APPARENT DIDLINE IN SOCIETY 

This section of the work was included partly because 
Bond (3) offered an apparent decline in society as.a 
factor in the poor attainment of some pupils in 
mathematics. 
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The author became aware of two pupils from the school who 
had been placed top in the selection tests for one large 
organisation; simultaneously other pupils taught by the 
same teacher had failed miserably. 

Therefore the school system was, at the same time, both 
fulfilling and failing to satisfy industry's requirements 
and this suggested a close examination of the pupils 
themselves. 

A report in the USA by the National Advisory Committee in 
Mathematical Education (NACOME) warned against "facile 
dichotomies, against na~ve1y attributing their present 
problems to a supposedly monolithic structure termed 
'new math', and advises that solutions must be based on 
a deeper appreCiation of many interacting social and 
educational factors. n 
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SOCIAL ASPIDTS 

Introduction 

This section is based on several years observation at the 
school and familiarity Vii th the catchment area; it attempts 
to describe the environment in which the teachers work in 
dealing VIi th the whole of the ability range rather than the 
selected intake received by employers. 

Discussion VIi th several supply teachers with recent 
experience in a large number of local schools suggested that 
'discijlline' in the school was {!JJ od, and considerably 
better than many other large comprehensives. 

The newly established sixth form achieved several university 
places in its first year of results and in 1979 there were 
ten 'A' level passes 
B '0' level passes. 
'0' levels. 

in mathematics, and twenty grade A or 
Several pupils obtained eight or more 

These academic results were better than many other local 
schools and were obtained with a catchment area such that 
the school had been assessed for the possible classification 
'as one of exceptional difficulty.' 

This section concentrates on the 'average and below' 
children, from whom many craft apprentices are drawn, and 
ignores the more academic work which was continuiIig 
throughout the school. It does not, therefore, give an 
overall view of the whole school. 

Disruptive pupils are discussed, because wp~le only a small 
minority, they have a significant effect on the energy 
and efficiency of the staff, and considerable school 
resources are deployed in order to 'rehabilitate' or remove 
them. 
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CATCHM:!'lTT AREA 

The school catchment area has changed in recent years; 
initially a county secondary modern school, then a mixed 
suburban and rural comprehensive, and now becoming 
predoofnantly urban and 'inner ci ty. ' 

Most of the rural and suburban children in the old catchment 
area attended a new comprehensive school and some parents 
moved house to the new school's catchment area. 

'Inner City Area' 

Industry in Derby, which is mainly heavy engineering, is 
concen trated on the south of the city, close to the sc~ool. 
The neighbouring houses are affected by pollution (noise 
and dirt) and many of these houses are in the catchment 
area. The houses are of two types; (a) older terraced 
property, much of it being demolished and cleared for 
redevelopn:ent and (b) ageing council houses in need of 
moderni sation. 

The north side of Derby is 2l most entirely residential and 
traff.ic flow shows that"large numbers cOIlllITUte between north 
and south for work. The ;residential north side has the most 
'sought after' comprehensive schools andj ambi tious parents. 

The test school, drawing heavily from the poorer housing 
conditions on the south of the town receives the children , 
of fa~ilies vmo are unable to cope, suffering from 'urban 
deprivation'. A check on one class revealed only ten 
pupils who lived with both natural parents. 

Dean (Ref 22 ) reported that in 1967 there were 142,000 
one-parent families on supplementary benefit in the U.K., 
while in 1977 there were 326,000. 
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Fig 1 
~ .. 

Number of Children appearing in Court 

50 BolS & Girls 1977-78: First year of 
, new' split site school 

40 )\;/11'- . after merger and new 
Number of 5 structure. 

30 1EA~ 

pupils > 1218-19 : introduction of 
appearing 20 'ifo"R. 1£At. . special wi thdre.wal unit. 

It '{EAII 50 in court 10 Lt 1219-80 : creation of 5th 
~E'«' ~ ""I( year recreation centre • 

0 3 1.Al ... 
1 i~"R 3 

77-78 78-79 79-80 

Table 1 

Analysis of Offences during each lear (Boys and Girls) 

Offence 77-78 

Burglary 
• (wi th and 

l'Ii thout theft} 17 

Theft 22 

Taking vehicle/ 
driving 3 
Criminal 
damage 8 

Indecent 
assault -
Handling 
stolen goods 5 
Assault/ 
wounding 2 

Insul ting 
language 1 

TOTAL -OF.H'ENCES 58 -

78-79 79-80 

3 7 

30 10 

2 4 

9 -

1 -

2 2 

- 5 

- -
- -
47 28 - -

Total 
77-80 

27 
62 

9 

17 

1 

9 

7 

1 

--
133 -

Some pupils had 
more than one 
offence so these 
totals do not agree 
with number of 
appearances in 
court. 



Table 2 

Analysis of Offences by Year Group 

(Boys and Girls) 

(1977-1980) 
Offence 

3rd Year 4th Year 5th Year 

Theft 14 24 24 

Burglary 3 15 9 
Taking vehicle 
/driving 4 - 5 
Criminal damage 1 4 12 

Indecent assault 0 0 1 

Handling stolen 
goods 2 1 6 

Assault/wounding 1 2 4 
Insulting 
language 0 0 1 

- - -
TOTAL 25 46 62 

- - -

• 

Table 3· 

Analysis of Offences by Sex 

Offence Boys Girls 

Burglary 24 3 
Theft 51 11 
Taking vehicle 9 0 

Criminal damage 15 2 

Indecent assault 1 0 

Handling stolen goods 9 0 

Assaul t 5 2 
Inaul ting language 1 0 

- -
. TOTAL 115 18 -

110 



Dean ( 22 ) reported that juveniles from 14 - 16 years 
had the greatest increase in serious crime in the U.K., 
rising from 50 per 1000 in 1969 to 80 in 1974. This was 
four times the rate for all other age groups. 

Definition of a Deurived Pupil 

III 

Here the term deprived is assumed to aean a pupil having a 
home background which fails to support him/her emotipnally 
md/or materially. This might include living in a local 
authority home, a violent or chronically SiCR parent; lack 
of adequate food, hygiene or clothing; lack of study 
facilities, social experience, and moral encouragement. 

The disruptive children mentioned later experienced most 
of these deprivations. 

Effects of Urban Deprivation in the Classroom 

While the deprived children are unlikely to achieve a craft 
apprenticeship their presence in t he classroom often has 
SOQe of the follo'.'Iing diltrimental effects on lessons, which 
do contain pota~tial craft apprentices. 

1. Aggressive, anti-social behaviour, rudeness to 
teacher, peers. 

2. Delays due to lack ot equipment, pens, pencils, 
books, etc. 

3. Refusal to work, do homewo r.k. 

4. Ridicule of conscientious pupils (recorded on 
casette). 

5. Poor attendance, preventing continuity of lessons 
and progression on long topiCS. 

-.. -
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In the medical profession difficulty has been experienced 
in recruiting doctors for inner city practices. Phillips(23) 
quoting the 1979 report of the National Real th Service said, 
"services in some places were inadequate. G.P. s, nurseu., 
health viSitors, social workers and receptionists were 
unlikely to want to work and live in unattractive areas ••• 
Some population groups, for example, may impose a heavier 
demand than average on G.P'. s. lllness levels may be 
affected by the local physical and social environment and 
by the main types of local employment. n 

Rutter et al (17) listed the various types of family 
adversity in Inner London. Depressive conditions of 
mothers, overcrowded homes, homes broken by death or divorce 
(27%). Thes~were characteristics associated with higher 
rates of behavioural and educational difficulties in 
children. 

Absenteeism 

Absenteeism for the 5th year as a whole averaged 20% in 
1979-1980, but there were many pupils attending only rarely 
and this was often becatlse they were needed at home to help 
chronically sick parents, etc. Truancy, including illegal 
employment also existed amongst the pupils. 

The problem of absence amongst 'lower' ability' children and 
its effect on continuity means that individual work must . 
be set using work cards, etc. 'Apprentice Maths' was also 
successfully used in this context. 

Motiyation 

With a few of the more deprived children there was already 
an expectation of a life of un employmen t, social securi ty , 
payments being supplemented by crime. A significant minority 
of pupils at the school were involved in crime. 
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Parents 

Typical attendance at a parents evening ~uJ.d be 90% or 
more representation for mathematics set 1 ('0' level) and 
less than 10% for mathematics set 13 (non-examination~) 

In the 1979 mathematics set 1 the parents included 
managers, a doctor, teachers, a farmer, and professional 
engineers. In the botton set parental occupations included 
labourers, a hospital porter, lorry drivers, unskilled 
workers and unemployed, plus single parents on social 
security. 

Dean (22) stated that in 1969 unemployment was 580,000 
compared with 1,430,000 in 1979. 

Examples of Disruptive Children 

It was noted that:-

1. Many very deprived children were in no way 
disruptive. 

2. The Read of Schopl, responsible for dealing 
wi th all disruptive pupils, considered that 
over 95% of all disruptives were from broken 
or disturbed homes. 

3. The disruptive pupils were subject to frequent 
changes of mood, and on occasions were quite 
helpful. Thi s was thought by year tutors 
(pastoral care to be due to changes in external 
'home' (often local authority factors. 

Successive family sep·arations removed Gary from both 
. natural parents. The 'father' was violent to the boy who 



was moved to a childrens' home several miles from the 

school. 

The boy caused problems in several subjects; he was 
restless, involved in minor fights and arguments, and 
threw furniture about the class room. 
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His ambition was to join the army to acquire the physice~ 
strength to seekrevenge on the 'father.' 

Three of the pupils in Gary's maths group joined the 
'Apprentice Maths' club because they felt they were not 
le8L~ing in class. Their teacher, (a science specialist 
transferred into maths) was absent for many months prior 
to early retirement, and his classes were taught by 

supply teachers. 

Dickson (24) in her study of London Transport Apprentices 
noted the high turnover of maths teachers and inadequate 
class control of young teachers. 

In 1982, the turnover of mathematics teachers has 
slowed considerably. 

• 



Ian 

Ian lived wi th his grandmother following his mother's 
recent death from a progressive illness. He was then 
moved to a children's home. 
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His behaviour varied from aggressive and disruptive to 
helpful and interested in mathematics. TIhen aggressive, 
he would overtly refuse to do any work, accept any 
punishment or make any apology; when helpful he would work 
hard, invent mathematical puzzles and set tests for the 
class. One incident involved embedding a one-inch spike 
in a chair in a dangerous manner for the next occupant. 

During the 4th year he appeared in court on a \,/Ounding 
charge, but continued to attend school, erratically. 

These examples were a small minority (perhaps 5 - 10 
similar types in each year group) but most teachers made 
regular contact vdth them and they could affect the classes 
of weaker potential craft apprentices • 

• 
Continual dealings vdth pupils of this type caused some 
teachers to suffer from stress, exhaustion and in some. 
instances, to leave the profession. 

It must be pointed out, however, that in the school described 
very many experienced teachers had found methods and 
techniques of obtaining good relationships \vith 'difficult' 
children, and avoiding the confrontation ,.,hich some pupils 
were obviously seeking. 

The effort required to fulfil this social role, however, 
required energy and teachers' resources which, in a different 
school, would be available for further improvement of 

. academic 'standards' and personal development of ~ pupils. 



Sone Evidence of Declining Social Conditions 

in England and \Vales 

Bond (ref. 3 ) suggested that one reason for 

a:!lparent decline in mathematical standards was a 

si!IlUl taneous change in society. It is felt by many 

teachers that children from one-parent families, or 
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the 
• 

those 

·.'li thout both natural parents, form the bulk o:f the 

seriously disruptive pupils. Similarly children in the 

care of the local authority o:ften find it dif:ficult to 

cope with the school situation and nay disturb lessons. 

The following statistics Vlere given in Ref. 

England and ~lales. 

Divorce 1971 1977 
74,000 129,000 

Children 1971 1977 
under 16 o:f 82,000 149,000 
Ci.ivorci'lg 
couples 

for 

Eleven per cent of couples v/ho married in 1968 Vlere 

divorced ,'!i thin 10 years 4 times the figure for tho se 
• 

married in 1953. 



Children of Compulsory School Age in Care 
of Local Authority 

70,000 
Ho. of 60,000 
children 50,000 in care 

40,000 
30,000 
20,000 
10,000 

1961 1965 1969 1973 

Puuils e.ged 14 - 16 involved in serious crime 

Male 1957 25 per 1000 
1978 78 per 1000 

Female 1957 2.3 per 1000 

1978 16 per 1000 

• 

Effects of Broken Homes 
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1977 

Douglas (29) noted, "Broken homes are more common among 
the delinquent than non-delinquent boys, but it is divorce 
and separation that are important, the delinquency in 
these circumstances being twice as high as expected." 

"It is recognised that many delinquents are poor scholars 
and appear to their teachers as bored, inattentive and 
badly behaved in class." 



. ATm,lPTS BY THE SCHOOL TO ALLEVIATE 

NEGATIVE BEHAVIOUR 
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• The school made substantial efforts to cope with deprived 
a..'1d disruptive pupils especially 1U1der the new administration 
formed· following the merging wi th· the feeding junior high 
school into a single comprehensive school. 

These changes mainly took place during 1977 - 1979 and 
were as follows: 

1. Pastoral Care System 1U1der Head of School 
(not Headmaster). 

2. Establishment of Special Unit. 

3. Mixed Abili ty Reg istration Groups. 

4. Provision of Recreational and Social Facilities 
for 5th Year pupils. 

5. Link Courses at College of F.S. and careers visits. 

These changes are examined closely as they are considered 
central to the problem of low motivation and negative 
behaviour contributing to poor numeracy amongst school 
leavers. 

Pastoral Care 

In each year group there },/ere two year coordinators 1U1der the 
supervi si on of the Head of School. Their daily work 
involved helping pupils like Gary and ran (and punishing 
when appropriate). Contact was made vii th parents of 
difficult children and the coordinators frequently attended 
case conferences \;Ii th social workers. 

The usualcour ses of action for serious di srupti ve behaviour 
were:-

1. Parents sent for. 



2. Withdrawal from normal lessons (perhaps 
isolating in a very academic class) 

3. Suspension for three days 

4. Exceptionally, depending on medical reports, 
removal permanently from school. 

5. Transfer to Special Unit (numerically limited). 
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One disruptive boy was sent on an outward bound course as 
a last resort; he Vlas?promptly returned for breaking 
all of the rules at the hostel. He therefore had to be 
'contained' by the school pending medical reports. 

Special Unit 

This was established in 1977-78 and accomodated approximately 
ten pupils; these v/ere not necessarily disruptive, several 
being school 'phobics'. Pupils were given social experience, 
preparing and eating their own meals and making trips 
locally and ab~oad. 

• (Three. of these pupils were given copies of 'Apprentice 
Maths' to work through). 

A specific example of the value of the unit was a 
particUlarly difficult boy, Billy; he had frequently 
disrupted maths lessons, had injured another pupil and been 
suspended from school. 

Billy had resisted arrest by police, and appeared in court 
for theft, arson and malicious damage. Lack of sui table 
special accomodation meant that Billy was returned to be 
'contained' by the school. 

r't was obvious that after a period in the speci al unit 
Billy had become polite, cooperative and willing to work. 
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Had he remained in the normal classroom situation this 
boy would have continued to spoil lessons and dacage the 
learning of other pupils including some potential 
apprentices. 

The Special Unit is therefore a successful, but numerically 
limited, way of removing exceptionally difficult pupils 
and reducing their anti-social behaviour. 

Mixed Abili t;v Registration Groups 
(Personal observation of one group 1977-1980) 

Registration groups were together for up to 30 minutes 
each morning and 5 minutes each afternoon. They were also 
together for non-academic subjects and ;7ere in ability sets 
for maths, English and certain optional subjects. 

The previous school structure placed the children in 
registration forms according to ability; this produced 
approximately three classes in each year of pupils of very 
low acaderrdc ability and a concentration of the 3chool's 
deprived intake with high absenteeism, poor behaviour and 
low morale. 

• 
This system produced an explicit labelling of children as 
non-examination candidates; they were heard to quote their 
form as proof of no ability and had low expectations. 

The mixed ability system (based also on social background) 
reduced this non-examin~tion 'syndrome' and the for.T.s became 
more evenly balanced in representative sport etc. (The 
academic forms previously also were best able to provide 
sports teams.) 

There were less opportunities for the formation of 
rebellious or criminal liaisons as when the low achievers 
were all together; the pressure on form teachers was more 
evenly distributed whereas previously certain form teachers 
enjoyed all the academic and sporting success while others 
had most of the behaviour problems. 
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There were, however, clearly identifiable peer groups within 
each form; one group of the most academic and concientious 
girls; the non-academic girls; a group of boys mainly 

• interested in motor-cycles; a group of academic boys from 
the same suburban district. A large group of inner city 
boys, some deprived materially and emotionally. 

Pupils generally talked to those of equivalent academic 
ability; the '0' level girls did not talk to the non-examination 

,pupils. They resented the limited opportunity to talk to 
girls of similar outlook. 

The rural pupils mixed freely ,nth the 'inner city' types; 
four \'lest Indi an boys integrated ,n thout tension with the 
others in the large 'inner City' group. 

During free tin:e, y,hen there was no assembly, the less 
academic pupils would jostle and argue in a friendly way; 
the acadeDic pupils Vlould use any spare time to discuss 
homework or revise. 

The intending craft apprentices could be identified between 
the acadeDic and less able groups; they \"lOuld spend their 
spare tin:e quietly disc~ssing cars, motor-cycles, a~d music 
or reading magazines. 

The potential apprentices displayed neither the extremes 
of bOister! ous behaviour nor the application to study noted 
in the other groups. 

It was generally felt by the staff that the mixed ability 
system was successful in producing a more balanced year 
group and in reducing the formation of self-fulfilling low 
expectation groups. 



The Fifth Year Centre 

Previously fifth year pupils had nowhere to spend 
breaks etc. except the playground, with few sheltered 
areas and no refreshment facilities (other than school 
dinners) • 
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Most pupils attended link courses and experienced superior 
conditions at college; there Vias boredom, resentment, 
vandalism and 8-'1ti-social behaviour aJ!longst the maturing 

5th form pupils during school break-times. 

One suite of rooms was converted into a recreational area, 
with facilities for hot 'drinks at break, gallles and lounge 
areas. The pupils, particularly lmovlIl difficult 
characters, were involved in the running of the centre. 

The centre was extremely popular and was used heavily; 
the problem of anti-social behaviour of 5th year pupils 
around the school diminished greatly. Part of the school 
had become their OVIIl, rather than a separate entity. The 
centre was particularly appealing to the type of pupil 
likely in the past to aause trouble and daEage. It was 
also a source of shelter for deprived pupils who were poorly 
fed and clothed. 

Link Courses and Careers Visits 

The 4th and 5th year pupils spent half a day per vleek at 
the college of further education; the courses included 
automobile engineering, plumbing, building and computing. 
The pupils found the college atmosphere agreeable and the 
courses were popular and often oversubscribed. 

The careers visits were generally of one half day and the 
pupils completed a simple questionnaire; they said the visits 
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were valuable for assessing working conditions and some 
previously interested pupils were put off by nOise, dirt 
and conduct of a few employees. Others were encouraged,by 
the high training standards and pleasant working condi tions 
of one of the major employers. 

Prosnects for the Fu~e 

In an edition reviewing the 1970s and making predictions 
for the 1980s the Sunday Times carried the following 
statements. 

Townsend: Professor of Sociology, Essex. 

"The change since the late Forties is quite dramatic. The 
possibilities of developing that tentative but fairer 
society were frittered away. 

In these two decades the single greatest failure has been 
to integrate social and economic management •••••.•• that 
social justice involving a better deal for our 14 million 
poor, is a prior condition for economic recovery . 

• 
•••.. There are bound to be social and political 
repercussions in the coming years which have been qui te 
unknown in post-war Britain." 

Mia Kellmer Pringle, National Children's Bureau 

"If we were to make a new commi tmen t wi th a more human 
face, then a socially fairer society would become our 
goal ,...... 11 

Crick, Professor of Politics, Birkbeck, London 

"Basic political changes are unlikely in the coming decade 
- just a precarious, irritable and shoddy continuation of 



124 

relative affluence among the majority amid growing poverty 
among the unemployed and low paid." 

" ••••• but that is not going to help the unemployed and 
young people in city schools who will never get jobs. 
Soc:ie ty grows :raore and more divided." 

At the Oxford Con~erence in Education at St. Catherine's 
College, Iiladen, head of Islington Green Comprehensive Sohool 
said that schools were being asked to respond to "calls 
for higher standards in mathematics teaching •• " "all at a. 
time of financial constraint." 

" •• schools had beco:rae nervous and were deciding to play 

safe and concentrate on gaining good examination results." 

" •• schools which are contracting are choosing to ease 
out the odd remedial teacher." 

Finally, in agreement with the experience at the test 
school in Derby, the headIaistress said:-

"Comprehensi ve schools are being asked to solve social 
problel!ls, without anyone really understanding holV intract2.ble 

these problems are." 
• 

In December, 1981, Heywood (38), Headmaster of a 
comprehensive school in Staffordshire said, "School staff 
were rapidly becoming social worker, welfare officer, 
judge, jury and sometimes doctor and nursemaid for an 

increasing number of problem children..... Eyebrows were 
rai sed when teachers admi tted they coul d not cope when 

pressures on them were enormous. They were expected to 
raise sta~~ards for the majority pnd ca.ter for an increasing 

number of individual problems. 
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Responses to Disaffected Pupils in Other Schools 

Johnson et al (37)observed the way disaffected pupils were 
treated in six London Comprehensive Schools. 

These included:-

• 

• 

• 

• 

Turning a blind eye to the truancy or work evasion 
of the pupils •••• as a strategy of class management. 

Silencing the complaints of more activist pupils 
through repressive discipline, or by eviction 
from class. 

Excessive use of unofficial physical punishment. 

Bartering - agreement to turn a blind eye provided 
pupil is quiet. 

Unacceptable behaviour, according to Johnson et al (37 ), 
"may be interpreted as an implied critique of education,· and 
school," and they suggest that schools:-

"attempt to hear the pupil voices which disaffected 
behaviour may be seeking to express." 

• 
Further suggestions, accepting that teachers are already 
aware of the mismatch between many pupils' school, family 
and social likes, are for teachers to:-

t 
Observe the pupils friendships and support. 

Consult the parents. and learn about the neighbourhood. 

Share pupils' acquaintance with part-time employers, etc. 

Staff Coherence 

Where the staff were united, the local community etc. were 
able to "read" the school and its objectives (Johnson et al ( 3~) 
and either support or reject them and look elsewhere for 
alternative education. 

Most undesirable was the school containing rival teacher 
factions who "regularly confronted one another in. meetings, 

releasing their frustrations in acrimonious debate." 
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Disaffected Pupils 

Johnson et al ( 37 ) studied pUpils in six Outer London 
Comprehensive Schools from 1977-1980, chosen because they 
were 'ordinary.' 

The research concentrated on those children who had become 
'disaffected', (mainly in years 3, 4 and 5), i.e. they were 
no longer trying to succeed academically. This took the 
form of disruption of lessons, truancy,(inc1uding internal 
truancy i.e. hiding within the school grounds) and opting 
out of work by settling for a quiet life and avoiding 
confrontation. 

The work being of an interactive nature, it was claimed to 
have "a resource of time not available to H.M. r. n The 
implication is that the problem of "disaffected" pupils is 
more serious than schools admit or H.M.I.'a are able to 
discover:-

"Even if schools in general define themselves to R.M.I. as 
only having minor resolvable problems of behaviour, our own 
study indicated that many pupils were behaving in ways which 
teachers found unacceptable and difficult to deal wi tir." 

The study revealed several reasons for disaffection, by 
interviewing the pupils, and these inc1uded:-

• 

• 

The pupil's perception of school and examinations 
as irrelevant to their future career e.g. destined 
for family business, etc. 

Problems in 1he home e.g. a girl brought up as a 
son rather than a daughter became a 'fighter.' 

Al ternati ve family values: "They did not, for 
instance, exercise vigilance over their children's 
attendance, or homework performance: they did not 
attend parents' evenings: they did not always 
assist the school in matters of discipline." 
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"The whole family seemed united in treating the educational 
welfare officer as an impertinent intruder, and expelling 
him from the house." 

Social Life 

Maturing girls were seen to lose interest in academic work 
when their social life increased and they only wanted a 
job to finance this and eventually secure a husband. 

'Non-examination' Syndrome 

Whereas the school placed high importance on the examination 
system, pupils who did not expeot to be examination oandidates 
"found little of relevance for them in school and had no 
reason to legitimise the authority to which they were subjeot 
during these years of compulsory sohooling. They saw sohool 
as an unjustifiably oppressive regime of oontainment and 
control and found ways of aotively rejecting authority by 

• challenging and threatening behaviour. 

Varying Rates of Maturity 
• 

Some pupils resented being treated as 'kids': "She had 
always been treated in an adult fashion at home and acted in 

a way which belied her years. The school found itself 
dealing with a mature, articulate thirteen year old wi thin a 
class of immature pre-adolescents." 

"Not surpriSingly she oreated suffioient trouble within her 
classes ,to be withdrawn from many of her lessons." 

Broken Homes 

''Well, my mum's 1 eft again ••••••• I have to get up at five 
o'olook in the morning to get my brothers off ~o work. And 
I've got all the housework to do. I oan' t just come into 
sohool like that •••• My dad doesn't oare. He hasn't got 
sny qualifioations and doesn't see'why we should have any. 

I suppose I'll just have to stay at home." , , . 
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A Hierarchy of Needs 

In the school in Derby, it was obvious that many children 

were inadequately clothed, dirty, and some said they didn't 

eat breakfast. 

In a few instances children were tactfully reQuested to 

shower and .. ;ash at school for hygiene ree.sons. 

No stati st ical records were kept on the pro po rtion of 

deprived children; one third-year t8acher noted that o~ly 

10 out of 30 pupils in her form lived with both 'natural' 

pa.re!'.ts. 

There was, however, definitely a substa.ntial number of 

chilCl.ren who lacked food, adequate clothing, and affection 

from a home with two caring parents. 

As these basic needs were not satisfied it seems reasonable 

to suggest that the need for Understa.'1di!'.e and Kno"lledge 

would not be strongly fel t • 

• 
Child (25 ) stRted, "Hungry or frightened children are 

less likely to aspire to the requirements of school than 

well-fed or secure children. Children starved of affection 

at home are less likely to cope 't.'Ian those from emotionally 

well-balanced home backgrounds." 

Maslol'/ (25) expressed these needs in the :'orm of a pyramid, 

Understanding and Knowledge not being neeo.ed until others 

had been satisfied. 



Maslow's Hierarchy of NeeM 

Intellectual 

Social 

Person 

Under
staniling 

and 
Y.nowledge 

Self-esteem 

Love and belonging 

Safety 

Physiological 

Attainnent related to home-background 

Progress 
in this 
direction 

Douglas ( 26 )noted in'a survey of primary schools, 
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the poorer performance of pupils from vlO::,king-class homes. 

Middle Class Manual Working 
Class 

Upper Lower Upper lovier 

Average scores 
in Arithmetic 
Test .57.18 54.43 49.86 47.30 
Age 11 years 



Mathematical AttaiThuent Related to the 
Affluence of the CatchmP.nt Area 
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The 1980 Report of the D.E.S. Assessment of Performance 

Unit ( 2s)described tests in mathematics on 13,879 pupils 
aged 15 years in 563 schoo18 in England, Wales and !rorthern 
Ireland. 

The % of pupil s taking free school meal s '.vas 'Used as a 
meamlre of the relative affluence of the catchment area. 

% free school meals 
All O'Iaint'Odned sector 

pupils 
<15 

only). 
15-30 >30 -

Humber 
Concepts 64 71 611 56 
Skills 55 61 55 117 
Applications 45 52 44 37 

Me8.sures 
Unit 55 61 55 47 
Rate and ratio 31 35 30 26 
Mensuration 31 36 30 24 

Algebra 
Generp~ 43 50 41 34 
'Tradi tional • 34 42 32 25 
Modern 32 39 30 25 
Granhical 33 41 32 24 

Geometry 
Descriptive 43 50 42 34 
Modern 27 34 26 19 
Trigonometry 21 25 19 . 15 

Probability and 
Statistics 
Pro be.bil i ty 40 48 40 30 
Statistics 38 45 37 30 

.'iTi thout exception, for every mathematical concAyt listed, 
the scores vari ed according to the relative affluence of the 
catchment area. 
In the Derby school, it was estimated that more than 50% 

of the school me8ls were free. 
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The ff.M.I. Report of 1980 (15), tested nearly 14,000 pupils 
in 563 schools in Britain. 

, 
Their relative affluence was measured by the % of the school 
dinners which were supplied free by the Local Authority. 

Differences from Overall Mean Test Scores 

-15 -10 -5 0 +5 +10 +15 % 

Concepts I '/I , 

" • , ,.. I , , 
Q) 

i . ~ .0 Skills • ~ I 

Applications ! ~ ~ ~ 

DJ Unit i ~ r l Q) 
.~- H 

\ { g Rate + Ratio I ~ • Cd 
Q) 

Mensuration I ; ,. 
" :s .pi 

General Cili .-
+ ~ I': 

~ • ~ , 
as 'Hi , ;. .--I 
H Traditional ~! + 'H 
.0 'H 
Q) 

.pj 
, 

: too Modern • t ~ 
.--I DJ, .p 
...: 

~Il Graphical ¥ ~ 0 :s 

Descriptive I , r t;> • 
I '. , r .p Modern I 

, , J Q) .. a • 
0 

Trigonometry· I \ ~ '\ .& ! ~. 

+ III ' " · )< , 
,o.p Probability :( 
o as 

! H.p Statistics : I • p..t/) • l' 

• ~ 15% Free Dinners 

" 15 - 30% Free Dinners 

• > 30% Free Dinners 



Mathemat;cal Attainm~~t Related to the 

Location of the Education Authority 
- Metronoli tan versus Non-Metrouoli ton 

The 1980 Report of the D.E.S. Assessment of Performance 
Unit ( 28)~~alysed the mathematical attai~~ent of 13,879 
pupils aged 15 years and related this to the type of 
education authority in which the schools were located. 

The Metropolitan Authorities included ~::erseyside, Greater 
Manchester, South Yorkshire, \'Test Yorkshire, Tyne &: "Tear, 
West Midlands and Greater London. 

All Location 
Pupils Non-M llet 

Nunber 
Concepts 64 66 60 
Skills 55 57 52 
Applications 45 47 41 

Measures 
Unit 55 57 51 
Rate and Ratio 31 33 29 
Mensuration • 31 33 27 

Algebra 
General 43 44 40 
Traditional 34 36 30 
Modern 32 34 28 
Graphica.l 33 35 29 

Geometry 
Descri!lti ve 43 44 40 
Modern 27 29 23 
Tri Eonotletry 21 21 20 

Pro ba.bil i ty an d . 
Sta.ti stics 
Probability 40 43 36 
Statistics 38 39 35 

The results indicate that the metropoli.tan authorities, 
containing/by definition,the l?~ge industri?~ areas and 
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inner city conditions, score less well on every topic than the 

non-rnetropoli tan districts. 



Mathematical Abili tv at Secondary School 

~elated to Social Class 

Mean scores at age 15 years from 5,000 children 

tested by Douglas et al (29 ), tested on 47 questions 

on graded Arit~metic. 

rl:ean Scores 

Middle Class 48.6 

Manu:?~ - Upper 47.2 

- Lower 45.7 

• 
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% of Boys honing to enter ff:anual Work 

in relation to Social Backaround 

From a survey of 5,000 children by Douglas et al (29).· 

--
%·hoping to enter manual vlOrk 

Abili ty at Middle Class Manual 
15 Upper Lower Upper Lower 

60 and over 7 11 20 36 
55 - 59 5 32 40 57 
50 - 54 * 32 63 61 
45 - 49 * 56 58 71 
o ,.. 44 " 71 75 81 

% hoping to enter the professions 

Ability at Middle Class M8nual 
15 Upper Lower Upper Lower 

60 and over 79 62 39 29 
55 - 59 48 31 18 7 
50 - 54 * 16 0 4 

-l(. Negligible 
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The above tables show the tendency for the children of 

manual workers to follow their parents , including 36% of the 

most-able, unlike the children of middle-class parents. 

The latter were more orientated towards professional work. 



SUMMARY 

IMPLICATIons FOR CRAFT APPF'»TTICES 

1. Recently published statistics suggest that there 
has been a decline in social condi tions characteris~d 
by increased unemployment, divorce and single parent 
families and juvenile crime. 

2. Families least able to cope Vii th these problems 
must tend towards cheaper and unattractive housing in 

'inner city areas' often close to industry. 

3. Schools serving these areas are highly stressed and 
teachers are not attracted to them; neither are 
doctors attracted to the same areas. 

4. The areas clo se to industry in tovms like ]Jerby are 
also the areas of poor housing; future craft 
apprentices often follow parents into co~venient 
local firms. Ii!any potential craft apprentices 
therefore attend schools which struggle to cope ';.'i th 
the products of urban deprivation. 

5. The school under test had countered these proble~s 
positively by increased pastoral care, a special 

• 
wi thdrcmal unit, mixed ability reg istration groups 
and recreational and social facilities for 5th year 
pupils. 

6. Society and industry must recognise the problems 
schools cope with in dealing with a non-selective 
intake, and appreci~te that it is difficult to 
obtain hieh standards of numeracy across the ,mole 
abili ty range I'.'i thout vastly increased resources for 
inner city areas and the schools which serve them. 

135 

7. It is suggested that this pattern of educational 
disadvantage is general to many industrial areas; 
Dickson (24 ) retrospectively tracing the schooling 
of London Transport apprentices noted one head of 



mathematics who described teaching the lower middle 
band as 'nothing much more than a holding operation.' 

Seven apprentices out of the ten in Dickson's study 
were critical of the lack of class control. 

Dickson noted, " ••• a few disrupted their classes to 
such an extent that very little was achieved at the 
best of times." 

The class control is considered by experienced teachers 
to be harder to achieve in the industrial areas than in 
the suburban and rural areas. 

The main conclusion from this section is that falling 
standards of numeracy amongst many craft apprentices 
are inextricably linked to declining social conditions 
in industrial cities. 

• 
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Chapter 5 
SURvEY OF 132 5th YEAR PUPILS - BIOGRAPHICAL FACTORS 
RELATED TO ATTAINMENT IN MATHIDATICS. 
EXTRACTION OF DETAILS OF 32 ASPIRING APPRENTICES 

The questionnaire (App 3)was given to the 5th Year in 
1979-80 on a purely voluntary basis. 

The forms were distributed by the careers master, who had 
contact with a large number of pupils and was interested 
in the work. 

This was considered preferable to distribution during 
mathematics lessons, vlhich might have inhi bi ted constructive 
cri ticism of teaching methods and v/Ould also have used 
valuable teaching time preceding final examinations. 

It was decided to make an open-ended request for pupils 
to "suggest ways of improving learning in mathematics •• " 
in order to obtain their QY!n suggestions. These were 
considered more likely to be original and reflecting the 
indi vidual's ovm outstanding impressions than obtaining 
their responses to a standardized set of questions. 

Defini tions 

Rural (R): 

Suburban (S): 

Urban (U): 

A set of 4 very small isolated 
• 

villages, surrcnl~ded ~ fields, market 

gardens. 

Mainly privately O\'med, modern property 
buil t around an old village close to 
countryside but convenient to town and 
all amenities. 

A mixture of ageing council houses -. 
pre-war, many without bathrooms, in the 
process of modernisation; and typical 
'inner city' streets with 'slum' clearance 

areas. 

This 5th year was the school's last to include such a wide 
range of housing areas, future catchment area changes 
remOving all rural and the maj ori ty of suburban pupils. 

--000--
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'0' LEVEL PU.PILS 

PupB Home Parental Ocnupation lupil's Age 
Ref. Sex Area Intended When 
No. Type Father Mother Career Decided 

1 F R Nursing Asst. - College 15 

2 F S Lecturer Lab Tech- Teaching 14 
nician 

3 M S - - - -
4 -F U - - - -
5 M S - - Designer 15 

6 F S - - - -
7 F U - - Secretary 16 

8 M U Retired - Apprentice 15 
Engineer Electrician 

9 F S Rolls-Royce - SRN 5 
10 F R Nurse - Dental Nurse 16 

11 F S Driller Shop Asst. R.A.F. 15 
12 F U - - Banking! 

AccouJits -
13 F S - - Window 16 

Dresser 

14 M R Nurse - R.A.F. -
15 M S Post Offi~e NUrse - -
16 M U Builder Clerk Apprentice 

Electrician 11 

17 M U Foreman (RR) - Apprentice 
Bngineer 13 

18 M S Manufacturing - Apprentice 
Supervisor. Technician 15 

19 M U R.R. Shop Asst. Bakery 15 
20 F U - - - -
21 F U B.R. Typist Kennel Maid 14 

22 M R B.R. Examiner S.R.N. Craft App. 15 

23 M R Lecturer - Computers 15 

24 M S Accountant - Legal Adviser 15 

25 M R Farmer - Charte:red 
Surveyor 15 

Key R = -Rural - . 
U = Urban 
S = Suburban 
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'u' LEVEL fU~ILS - continued 

Pupil Home Farental Occupation Pupil's Age 
Ref. Sex Area Intended 7:hen 
!To. Type Father Mother Career pecided 

26 F S Ro11s-Royce School Nurse •• 14 
Ancillary 
Staff 

27 M S stress - P.E.Teacher -
Analyst 

28 11 S Lfachine - Accountancy 14 
Operator 

29 M R - - Apprentice 
Electrician 15 

30 F S Coppersmith Dinner 
Supervisor - -

31 F S Foreman R.R. - Teaching 11 

32 11 S Engineer - - -
33 F S - - Clerical/ 

Secretary 15 
34 lA S :Production Transport 

Manager - tla'1ager 11 

35 M S Radiographer - Computer 
~'rogr=er 15 

36 M S Builder(S/E) - Apprentice 14 
Iattern 
r,:aker 

37 11 U Dept. Head - - -
38 F S Desic;ner"R.R. l:arket Banking 15 

Research 

39 F R Foreman Doctor 7 
Joiner -

40 'F S Fire Service - Bank/ 
Interpreter 14 

41 F S 1!ech. Engr. - Teaching -
42 11 U Concrete - Computers 15 

Technician 

43 M S - - - -
44 F S number - - -
45 F U Labourer - Teacher 13 
46 M S Computer - Journalist 13 

Operator 

47 F R Chartered - - -
~eyor 

48 M R Sales - Racing 
Contracts R.R. Correspondent 12 
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C.S.E. PUPILS 

. 
Pupil Home Parental Occupation Pupil's Age 

Ref. Sex Area Intended l'Ihen 
No. Type Father Mother Career Decided 

49 F S Damp Froofer - Typist 15 

50 F U - -. Forestry 15 

51 F R Farmer - Clerk 15 

52 F U Technical Cleaning Secretary 14 
Librarian R.R. Supervisor 

53 F U Sprayer/ - S/H Typist 14 
Driller 

54 F U - - Telephonist 14 

55 M U - - Craft App. 14 
56 F S Fitter nurse Hairdresser 15 

57 11 U - - Law 15 
58 F S B.R. - Clerk 15 

59 M u H.G.V. Driver - Rettil 
Manager 15 

60 F U Clerk Secretary Army 11 

61 M S - - - -
62 11 U - - Craft App. -
63 M S Storekeeper - Craft App. 15 

B.R. 
64 M R Planning • 

Controller R.R - Craft App. 16 

65 M U Instructor B.R Barmaid Craft App. 15 
66 M S r~achinist Banking 14 

(Turner -
67 M U - Cleaner RR. Craft App. 16 
68 F S - .. - Police 10 
69 F S Senior Tech. Assistant Clerical 12 

Officer Manager 
70 F S Project Telephonist Police 8 

Controller 
71 F S Trald.ning Nurse - -

Officer 

72 F U Security - Hursery 
Officer R.R. Nurse 13 

73 M U Vehicle - Apprentice 
Builder Plumber 15 
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CSE PUPILS - continued' 

Fupil Home Parental Occupation fupil's Age 
Ref. Sex Area Intended ':!hen 
no. Type Father Mother Career Decided 

• 

74 M U - - - -
75 F U HGV Driver Cook Physio- 15 

therapist , 
76 11: S - - Diesel -

lilechnnic 
App. 

77 M R Builder S/E - Apprentice 14 
Draughtsman/ 
Technician 

78 F R Greengro c er Secretary Secretary 14 
79 F U Sheet Ketal Office Hairdressing -

Worker Cleaner 

80 M U Accountant Fost Kistres~ App. 
Instrument 
l~echanic 16 

81 M S - - Teacher -
82 F U Machinist Nurse - -
83 F U Stress - Hairdressing 14 

Superintendent 

84 F U - - - -
85 M U Strander - Craft 

• Apprentice 15 
86 1! U - - - -
87 F U Bus Driver Bakery Army Catering 13 

\'.'orker 

88 F U - Canteen Asst. Hairdressing 14 
89 F U Welder - Secretary 14 
90 Ai U Service Engr. - Craft App. 15 
91 F· U - - Secretary 15 
92 F U - - - -
93 M U Machine Shop - Apprentice 

Foreman Welder 14 
94 M U R.R .. - Craft App. 15 
95 F u - - - -
96 M U Foreman - App. 

Electrician 15 
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CSE PU~ILS - continued 

Pupil Home Parental Occupation Pupil's Age 
Ref. Sex Area Intended 17hen 
No. Type Father Mother Career .Decided 

97 F U Mechanic Cleaner Shop Asst. 14 
98 M S Plumbing Wages Clerk App. 13 

Estimator .. IJechanic 
99 F U Machine - SIH Typist 13 

Operator 
100 F U B.R. - Art College 13 
101 F U Machinist - Secretary 12 
102 F U Long Distance Shop Asst. Secretary 15 

Lorry Driver 
103 F S - - Secretary 15 
104 M u - Saleswoman Nightclub 

Manager 15 
105 M S - - Craft App. 15 
106 M U Laundry Bakery - -

Worker Worker 
107 F S Trimmer (B.R. Sewing 

Machinist Clerk 14 
108 F S Foreman Head Clerk SIH Typist 

( vrRAJi' 14 
109 F U Area Manager Dinner Lady - -

• 

--000--
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nON-EXAMINATIONjLIMITED GRADE CSE 

Pupil Home Parental Occupation Pupil's Age 
Ref. Sex Area Intended \'7hen 
No. Type Father Mother Career Decided 

llO F U Builder (S/E) - Copy Typist 14 
III F U Foundry Workel Market Stall Shop Asst./ 

Asst. Hairdresser 14 
ll2 F U R.R. Nurse Catering 15 
ll3 F U Woodmachinist Home Help Hairdressing 15 
ll4 F U Cable Joiner - Clerk 15 
ll5 M U - - App. Pattern 

r,'aker 13 
ll6 M R - - \,lorking wi th 

farm machin-
ery 13 

ll7 M U Fitter - App. 
Technician 14 

ll8 M U - - - -
ll9 M R Work Secretary Craft App. 14 

Inspector 
120 F U Sand Blaster - Factory 

'York 16 
121 M U Grinder Cleaner R.R. Army or : 

• Baker 14 
122 M U Warehouseman Home Help Driver's 

Mate 15 
123 M U B.R. Co-op Craft App. 14 
124 M U Building - Army or 

'.'Torker Machinist 9/16 
125 F S Taxi Driver Infi IlIlary - -
126 F U Bricklayer - Factory 

Worker 15 
127 M U R.R. R.R. App. Car 

Mechanic 14 
128 M U Car Park - App. Car 

Attendant Mechanic 14 
129 M U R.R. - Cycle 

'.Vorker 13 
130 M U British - App. 

Celanese Mechanic 14 
131 M U R.R. - App. 

Joiner 16 
132 F U Unemployed Factory 

Worker Secretary 12 



Father's Cccupation (All Pupils) 

Precise division was not possible, but broad categories 
were definable as follows. 
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A. Professional/ 
Managerial 

e.g. Lecturer, Accountant, 
Surveyor, Manager, Designer. 

B. Technical, 
Supervisory. 

C. Manual 

e. g. Foreman, Farmer, lfurse, 
Self-enployed builder, 
Technical Librarian, 
Radiographer. 

e.g. Fitter, l.!achinist, Lorry 
Drivers, Coppersmith, 
Electrician. 

Obviously these categories are not entirely satisfactory 
e.g. not differentiating between skilled end unskilled 
workers and therefore the figures below only give en 

approximate analysis. 'Farmer' could also be considered 
professional/managerial or manual. 

'0' CSE C/N.Ex Total 

Professional 9 6 0 15 
17% 

Technical, 
Supervi sory 12 7 1 20 

23% 
Manual 13 25 14 52 

60% 

It can be seen that of the 34 '0' level pupils who stated 
father's occupation, 21 were the children of Professional/ 

Technical fathers. 

The lower ability children were exclusively the offspring 
of manual workers, one parent being a self-employed builder.· 



Analysis of Home Area Types \Vi thin Each Course 

--
Rural Suburban Urban Total 

'0' 10 26 12 48 
% 21 54 25 100 

CSE 4 17 40 61 
% 6t 28 65t 100 

CIN.Ex 2 1 20 23 
% 9 4 87 

-
TOTAL 16 44 72 132 
% of Total 12 33 55 100 

Distri but ion of Puulls to Courses 

from Each Area Type 

Area '0 ' CSE C/n.Ex -Total 
. 

Rural 10 4 2 16 

% 62t 25 12t 100 

Suburban 26 17 1 44 
% 59 39 2 100 

Urban 12 40 20 72 

% 17 55 28 100 

TOTAL 48 61 23 132 
% of total 36 46 18 100 
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Analysis of Home Area Types within each Course 

All Pupils (132J 

Iro. 
of 
Pupils 

70 
60 

50 
40 

30 

20 
10 

o 
R S U 

'0' Level Mathematics 

no. 30 
of 20 
Pupils 10 

o 

CSE Mathematics 

40 
No. 30 of 
Pupils 20 

10 

~ 0 n 
R S 

CIN • Examination 

No. 
of 
Pupils ~~I n 

R 

. Key R = Rural 
S = Suburban 
U = Urban 

n 

S 

• 

U 

SV&OIl6A IJ ft. •• 

~ 
U 

U~e.A"I 

l?1°f. 
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All 132 
nunils 

'0' leve 

CLN.Ex. 



Distribution of Pupils to Courses 
from each Area Type 

All pupils (132) 

70 

60 
No. 50 
of 

40 Pupils 
30 
20 

10 

0 
o C G/N.Ex 

Rural Punils 

30 
ITo. 20 
of 
Pupils 10 

0 
0 

Suburban Pupils 

No. 
of 

30 

20 

Pupils 10 
o 

• 

o C G/N.Ex 

Urban Punila 

No. 
of 
Pupils 

50 

40 

30 
20 

10 

o 

o ·C CIN.Ex 

CIN. E ... 

2,'9,',. 

, I 

o 
~2t/. 

, I 

o 
sq /. . 
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ill 
132 
runils 

Rural 

Sub
:urban 

Urhan 

Key 0 = 0 level 
C = CSE 

G/N.Ex = Limited 
Grade CSE or non-examination 
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pu.p ILS' SUGGESTIONS .l!'OR IMPROVnlG r.!ATHS 

'0' LEVEL PUPILS 

Pupil 
Ref Sex Suggestions from-Pupils 
No. r--------p=-r7im--ary--~-----.------~~--~s~e-c-o-n~d-a-ry----------~ 

1 

2 

3 

4 

5 
6 

7 

8 

9 

10 

11 

12 
13 

14 

15 

16 

17 

18 

19 

F 

F 

F 

L'i 

F 

F 

F 

F 

F 

F 

F 

M 

M 

t!ake more interesting, 
improve understanding. 
Emphasise basics, . 
prepare for secondary. 
Varied subjects, 
emphasise importance. 

More basic maths 

Better Scope (?) 

Make it interesting 

• 

More interest 
More interes"t 

Teach tables, basics, 
long di vi sion"_ 
More basics, tables, 
decimals, more time. 
l:iake more active, 
a game, not sitting 
down. 

M Don~ rUsh, plenty of 
practife, make it fun. 

M Give certificates, 
prizes for reaching 
standards. 

M Better. facilities 

Provide good teachers, have 
same one, no t 3. 

Regular tests. 
More apparatus, monthly 
tests instead of one final 
exam. 
Omit things not needed 
later e.g. algebra. 
1iore specified lesson (?) 

Explain so that people 
understand, keep interest. 
More interesting, useful 
for later life. 
Practical Vlork, relate 
maths to careers. 
Same teacher, not 3. 
Same teacher, avoid different 
methods. 
More help for those not 
understanding. 
More time, better teaching, 
explanation. 
Make it practical, what you 
need to know. 

Don't rush, teach in stages. 

Keep same teacher, print 
out year's revision notes 
for pupils. 
Better facilities 

- cont'd •• 
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'0' LEVEL PUPILS - continued 

Pupil Suggestions from Pupils Ref. Sex ____________________ .-________________________ ~ 
No. 

20 

21 
22 

23 
24 
25 
26 

27 
28 

29 
30 

31 

32 
33 
34 

35 

36 

37 

38 

F 

F 

M 

M 

M 

r.I 

11 

M 

III 

M 

F 

F 

M 

F 

11 

F 

Primary 

More basics 

Learn basics, tables, 
mul tiplication, 
division, also 
modern maths. 

Stay as they are 

More number games, 
more advanded maths. 

More advanced maths. 
Serious learning, 
not playing, more 
advanced. 
Start secondary 
work in Year 4, 
e.g. algebra. 
Prepare for 
secondexy school, 
schools 'combine'. 
Start 4 rules at 
an early age. 

Secondary 

Same teacher throu/?,hou t 
course 

Less maths that won't be 
needed latex. 

Make more interesting, 
more time on understanding 

More emphasis on under
standing before practice. 
More individual attention, 
extra tuition in year 5. 

Harder work e8x1ier. 

Concen trate on work for 
O/CSE. 

Concentrate on maths for 
later in life and not 
'wander. ' 

c.ontinued •• 
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'0' LEVEL PUPILS - continued 

Pupil Suggestions from Pupils 
Ref. Sex ----------~~------~------~----------------~ 
No. 

39 

40 
41 

42 

43 

44 

45 

46 
47 

48 

F 

F 

F 

11 

M 

F 

F 

M 

F 

Primary 

More emphasis on 
maths, replace French 
by more maths. 

Make sure of basics. 

Make maths fun to 
learn 

Use colours, shapes, 
relate to surround
ing events. 

Younger: number 
games, songs for 
enjoyment. 
Older: more pupil 
involvement. 

Everyday applica
tions, larger 
objects tMn 
'cal{es.' 

Secondary 

Apply to everyday things, 
allow some rhysics to 
'creep into this.' 

Relate to Jobs, stress 
need as a oualification, 
strict discipline. 

'Go out' and show 
practical examples instead 
of books all the time. 

Same teacher for final 
2 or 3 years. 
More individual 
attention. 

Indi vidual attention, mo re 
teachers to a class. Show 
pro blems e. g. cars, using 
model s. 
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FUl'ILS' SUGGESTIOliS FOR IMPROVING UIATHS 

CSE FUl'ILS 

Pupil Suggestions from Pupils 
Ref. Sex --------------------~--------------------------~ 
no. Primary Secondary 

49 F 
50 
51 

52 

53 

54 

55 

56 

57 

58 
59 
60 

61 

62 

F 

F 

F 

F 

F 

F 

M 

F 

11 

F 

M 

M 

Learn the basics 
Learn basics when 
you are' young. 

Learn tables, 
weekly tests. 
110re strict 
teachers. 
More advance!l v.ork, 
then senior work 
'wouldn't be so 
hard. ' 
Let pupils WON at 
OVlIl pace. 

More teaching aids. 

Have a shop, learn 
to give ch~ge. 

Learn harder maths. 
Keep it simple and 
interesting . 

More homework. 

11iss out things e.g. 
trigonometry, as not 
needed for interview. 

More basic maths. 

Have only one teacher, 
less different ways of 
solving a problem. 

As primary. 

Make everyone understand 
thoroughly; monthly tests. 
Explain more fully, omit 
irrelevant material. 

Stricter teachers. 
Concentrate on basics: 
special classes for those 
who want to do trig and 
geometry for jobs. 
Maths Club, get rid of 
topics not used in a job. 

Stricter teachers to make' 
pupils listen and learn. 

63 M More advanced maths. Make maths more interesting 

64 M More discipline 
explain better. 
More discipline, learn 
basic facts. Same teacher 
throu ghou t secon dary • 

continued •• 
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CSE PUPILS - continued 

Pupil Suggestions from Iupils 
Ref. Sex 
No. Primary Secondary 

65 

66 

67 

68 

69 

70 

71 

72 

73 
74 

75 

76 
77 

78 

79 

M 

M 

F 

F 

F 

More basic 
ari thmetic 
Harder 'sums' 

No changes to 
teaching, only 
smaller classes. 
Reduce 'new maths', 
concentrate on 
basic ari Uunetic 
for sound basics. 
More time on maths 
instead of games and 
dance. Concentrate 
on basics. 

F h':ore basic maths, 
better ,books. 

F 

M 

M 

F 

M 

M 

F 

F 

Cut out useless 
maths e.g. binary 

More interesting, 
use rewards. 

Already good. 

Older unqualified 
teachers need 
replacing or 
retraining. 
Better understanding 
of very basic maths. 

Maths not needed in future 
so less maths. 
Strictness, less noise. 
Less maths topics that 
won't be needed later. 
Smaller cl asses. 

Gradual introduction of 
new topics e.g. algebra. 
More time on each topic. 
Personal revision sheets. 
Hore attention to 
necessary \"Iork e. g. logs, 
multiplication, rather 
than sets and binary 
numbers. 
Go slower, more 
explanation. 
Cut out unnecessary maths" 
more explanation, better 
teachers. 

Rewards, variety, use of 
computers, calculators to 
prevent boredom. 
Two courses Ca) one for 
those needing algebra etc. 
in future, Cb) simpler one 
with just the basics. 

Introduce 'Apprentice Maths 
earli er. Leave out things 
like sets. 

Keep lessons varied and 
interesting. 
Same teacher, 

continued •• 
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CSE PUPILS - continued 

Pupil Suggestions from Pupils 
Ref. Sex --------------------r-------------------------~ 
No. Primary Secondary 

80 

81 

82 

83 

84 

85 
86 

87 

88 

89 
90 

91 

92 

93 
94 
95 
96 
97 

M 

11 

F 

F 

F 

Start secondary 
maths in 3rd Year 
Find the best text 
book and use for all 
pupils. Concentrate 
on li'aths/l'ngli eh. 

Make sure of tables 
as these are basis 
of all maths. 
Extend to applica
tions of maths in 
surroundings. 

11 liore basic maths. 
];I More time on maths, 

stric t teachers. 
M 

F 

F 

M 

Basic maths, 
addition, subtraction, 
mul tiplication. 

'Decent' teachers, 
friendlier 
atmosphere, easier 
maths. 

F Make them more 
interested in their 
work, include games. 

F Games to help \Vi th 
numbers 

M Better facilities. 
M 

F 

M 

F 

" " 
Teacher more strict. 

Stricter teachers. 

Apply more; harder maths. 

More interesting and !:'c<'ke 
sure everyone understands. 

Relate to science subjects. 
More individual attention. 

Teach the basics. 

Explain mo re so we can 
understand 
r,iore maths used in works 
(industry) 

As prima...7: friendly 
teachers, 'take a joke', 
teach l7i th interest. 

Do tests likely for a job 
or college. 

Video about jobs and maths 
needed. 

Better facilities. 

" " 
Explain more. 

Special courses at college. 

continued •• 
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CSE PUPILS - continued 

Fupil Suggestions from Fupils 
Ref. Sex 1-----------.---------------1 
No. Primary Second~~ 

98 M Start early, really Concentrate on things 

99 

100 

101 

102 

163 

104 

105 

106 

107 

108 

109 

learn basics as needed for life. 
foundation. 

F More examples, e.g. 
cutting a cake. 

F 

F 

F 

F 

F 

Learn basic maths 
when young. 

Li tt1e games to 
help \"d th maths. 

Better tools, use 
shapes and relate to 
world around. 

A lot of homework. 

Do the things for 
Secondary. Tests to 
show wea1cnesses. 

Games with nUmbers 
on the board to make 
interesting. Better 
books and allow to 
help each other • 

. l' tla1ce lessons 
interesting and 
varied. 

F 

Make pupils understand, 
make pupils write on the 
board. 

Explain more until pupils 
understand. One teacher 
spends more ti3e telling 
pupils off. 

I can't understand 
trigonometry, so perhaps 
go to basic maths. 

Work on their own, but ask 
fa r help if needed. 
Emphasise importance of 
passing maths. 
One teacher not different 
one every tenn. 

Learn the right maths 
that will be needed. 
Work from books at ov~ 
speed. 

Keep pupils quiet •. Those who 
don't want to \'Iork, put them 
in a class of their own. 

As for primary. 

Stick to one teacher. 
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PUPILS' SUGGESTIONS l''OR IMPROV llW MATHS 

HON-EY..AMINATION/LIMITED GRADE CSE 

Pupil 
Ref. 
No. 

110 

111 

Suggestions froLl Fupils 
Sexl--------------------~------------------------~ 

l'rimary 

F 

F Exphd.n the oork 
more. 

Secondary 

More attention towards the 
pupils. 
More attention, give pupils 
confidence in their work 
and to ask for help with 
problems. 

112 F Teachers should More teachers and give 
learn more about more attention. 
1iaths and English. 

113 F Pupils should learn More teachers. 
more about ~,laths 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 
124 

125 

than any other 
subject. 

F Explain more 
slowly so that you 
understand. 

M More maths lessons. 
x,iore time spent on 
blackboard work. 

11 

11 

M 

11 

- . 
Better teaching. 

Learn harder things 
earlier. 

F Taught to sit and 
. listen. 

M More lessons, up-to 
-date books. 

M Make it interesting. 

11 

M I,ic!ire' interesting; 
homework in 4th and 
5th year. 

F More interesting. 

More teachers and go over 
things twice if you don't 
understand. 

Better teaching. 

Very strict teacher. 

As primary. 

Decent teachers. 

Smsl1er class size. 

More interesting. 

Allow pupil s to drink 
coffee, tea, smoke, and 
they might get on better. 

continued •• 
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nOH-E.'{M.UNATIOI·:jLH.ilTED GRADE CSE - continued 

Pupil Suggestions from Pupils • 
Ref. Sex 
No. Primary Secondary 

126 F Better books. As primary 

127 1i - -
128 1i Make it more -

interesting: Vlork 
at their OVoIll pace. 

129 M - -
130 M - Better teachers 

131 M Make it interesting. Better teachers 

132 F 11 " 11 Go everyday 

• 
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PP.lMA.-qy SCHOOL MATIID.:ATIC S 

Retrospective Suggestions for Improvement" 
from 5th Year Pupils 

Suggestions/Words Used 
by Pupils 

A. MOTlVATIONAL 
r,lore interesting, more 
games, activity, fun, 
songs. 
Offer prizes, rewards. 
Apply maths to real world. 

B. TEACHING I"ATHODS 

Emphasize basic skills, 
tables, x, +, +, -. 

Prepare for secondary, 
more advanced maths. 
Less rushing, work at 
OVIIl pace. 
Less playing, stricter. 
Set homework. 
Improve explanations, 
understanding, 'better' 
teachers. 
Omit binary, new maths. 

C. EDUCATIONAL yROVISION 

Better facilities, books, 
equipment, teaching' aids. 
More time for maths 
relative to other sub,jects 
e.g. French/Dance/Drama. 
Smaller classes. 

D. System already good. 

No. of Pupils 
making suggestions 

'0' CSE C/n.Ex Total 

9 
1 

3 

8 

6 

1 
1 

o 

1 

o 

1 

2 

o 
1 

11 

1 

4 

13 

7 

1 

5 
2 

4 
2 

5 

2 

1 
2 

6 

o 

o 

1 

2 

5 
o 

4 
o 

1 

2 

o 
o 

26 
2 

7 

21 

14 

4 
11 

2 

9 
2 

7 

6 

1 

3. 



PRHWlY SCHOOL MATHEMAT1C S 

Suggestions for Improvement by 5th Year :Pupils 

More interest, games, 
fun, enjoyment. 
Emphasis of basic 
skills, tables. 

i:;:ore preparation for 
Secondary. 

Stricter discipline, 
less playing. 
Better explanations, 
understanding. 
More applications. 
Better books, equipment. 
More time reI ati ve to 
other subjects. 
"'lork at ovm pace, not 
rush. . 

System already good. 
• Offer prizes, rewards. 

Set homework. 
Omit 'new' maths, e.g. 
binary. 
Smaller classes. 

o 

Cl 

o 

No. of Pupils 
making suggestions 

10 20 

158 
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swormA...-qy SCHOOL MATHE!.iATIC S 

Suggestions for Improvement by 5th Year Pupils 

Suggestions/Words Used 

Keep the same teacher/ 
methods. 
Regular tests. 
Concentrate only on maths 
needed later in real life, 
omit sets, binary, algebra, 
trigonometry. 
Practical work wi th 
equipment, calculators, 
computers. 
More basiC maths. 
Make it more interesting. 
More help wi th under
standing, individual 
attention, better 
explanation. 
Work at OVal pace, more 
time. 
Stricter teachers, less 
noise. 
Pri·nt revision notes. 
1!ore freedom e.g. 
smoking, tea, coffee,. 
Improved attendance. 

no. of Pupils 
making suggestions 

'0' CSE C/N.Ex Total 

6 

2 

10 

5 
o 
3 

9 

3 

1 

1 

o 
o 

5 
2 

16 

1 

3 
4 

14 

2 

4 
o 

o 
o 

o 
o 
1 

9 

o 

1 

o 

1 

1 

11 

4 

26 

6 

3 
8 

5 

6 
1 

1 

1 



SID01IDA..."!.Y &:HOOL 1iATHThiATICS 

Suggestions for Improvement by 5th Year ?uniIs 

More help, individual 
attention, better' 
explanations. 
Concentrate on maths 
for later life, careers. 
Keep same teacher/ 
methods. 
I~ake it more 
interesting. 
More practical work, 
equipment, calculators, 
computers. 
Stricter teachers, 
less noise. 
Work at own pace, 
more time. 
Regular tests. 

• 

o 

fiIore basic maths. c=J 

Frint revision notes. 0 
More freedom, e. g. 
smoking, tea, coffee. 0 
Improved attendance. 0 

No. of Pupil s 
making suggestions 

10 20 

160 

30 
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BIOGRAfHICAL DETAILS OF 32 ASPrREG AP.FREi;TICES 

(All Male) 

Pupil 
Ref 
No. 

8 
16 
17 
18 

22 

29 
36 

55 
62 

63 

64 

65 

67 
73 
76 

77 

80 

85 
90 

93 

94 

96 

98 

.105 

Home 
Area 

u 
u 
u 

Father's 
Occupation 

Retired Engineer 
Builder 
Foreman R.R. 

S rilanufacturing 
Supervisor 

R B.R. Examiner 

R -
S Builder (S/E 

u 
u 
S Storekeeper 

R Planning 
Cont:r.oller R.R. 

. U Instructor B.R. 

u • 
U Vehicle Builder 
S 

R 

u 
u 

Builder S/E 

Accountant 
Strander 

U Service Engr. 

U Machine Foreman 

U R.R.· 

U 

S 

S 

Foreman 

Plumbing 
Estimator 

Hobbies 

Football 
M/cycles, Electronics 
Sports, Reading 
Football, Electronics, 
Chess 
Sports, Astronomy, 
Chess 
Scouts, Reading 
Modelling, Sport, Art 

·Maths 
Course 

'0' 
'0' 
'0' 

'0 ' 

'u' 
'0' 
'0' 

Sport, Gardening CSE 
\ Football, Snooker C SE 

Cycle R~ding, Table-
Tennis CSE 
Model Railways, Boating CSE 

Athletics, Football, 
Cricket CSE 
All sports CSE 
Football, l';:usic C SE 
Buses 
Guns, Modelling, 
Electronics 
Sport 
Table-Tennis 

CSE 

CSE 
CSE 
CSE 

Motor-cycles, Shooting, 
Fishing CSE 
Motor-cycles, Table
tennis 
Fishing, Shooting, 
Ornothology 
!~odel1ing, Football, 
Badminton, 
Motor cycles 

Motor cycles 

CSE 

CSE 

CSE 
CSE 

CSE 

continued •• 



BIOGRA.::'HICAL DETAILS - cont'd 
32 ASl'lRlHG APPREl'fTll.::ES 

Pupil Home Father's Ref. Area Occupation Hobbies 
No. 

115 U - Discos, Music, Bikes 
Reading 

117 u Fitter Discos, Table-tennis, 
Bikes 

119 R Work Inspector Fishing, Sailing, 
Walking 

123 U B.R. Modelling 
127 U R.R. Football 
128 U Car Park Attendant Football, Skating 
130 U British Celanese Building Engines 
131 U R.R. Motor-cycles 

--000--

• 

162 

. Maths 
Course 

C/n.Ex 

C/n.Ex 

C/N.Ex 
C/N.Ex 
If. Ex 
H.3x 
If. Ex 
If.Ex 
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Father's Occupation (32 Aspiring Apprentices) 

Of the 32 pupils, 20 gave an accurate description of the 
father's job. ('Service Engineer' was assumed to be a 
skilled occupation.) 'Retired Engineer' is not included as 
this might, in practice, have been professional, technical 
or skilled. 

Professional; Managerial 
(i.e. manufacturing 
supervisor, planning controller, 
accountant) 

Teclmical, Supervi sory 

Manual 

TOTAL 

3 

5 

12 

20 

15% 

25% 

60% 

100% - -

FATHER'S OCCUPATION 

• 

frofessionaI 
(15%) 

Technical, 
Supervisory 
(25%) 

Manual 
(60%) 

20 Asprring Apprentices 
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32 ASPIRING APPRENTICES (ALL MALE) 

SUGGESTIONS .E'OR HifROVING LlATH:1.iAT lC S 

l'upil 
Ref. 
No. 

8 

16 

17 

18 

22 

29 
36 

55 

62 

63 

65 

67 

73 
76 
77 

80 

Maths 
Course 

'0 ' 

'0' 

'0 ' 

'0 ' 

'0 ' 

'0 ' 

'0 ' 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

CSE 

Primary 

Better scope (?) 

Mak e mo re ac ti ve , 
a game, not sitting 
do ... m. 

Don't rush, plenty 
of practise, make 
it fun. 

Give certificates, 
prizes for reach
ing standards. 

More basics 

l'repare for 
secondaxy school, 
schools 'combine'. 

Let pupils I'Klrk at 
their OVffi pace • 

• 
More homevlOrk. 

Y':ore advanced 
maths. 

More discipline 

More basic 
arithmetic. 

Older unqualified 
teachers need 
replacing or 
retraining. 

Start secondary 
maths in 3rd yr. 

Secondary 

More specified lesson (?) 

Make it practical, what 
you need to know. 

Don't rush, teach in 
stages. 

Keep same teacher, print 
out year's revision notes. 

Less maths that won't be 
needed later. 

Concentrate on maths for 
later in life ~~d not 
wander. 

As primary 

Stricter teachers to make 
pupils listen and learn. 
1,ake maths more interest
ing, explain better. 

More discipline. Learn 
basiC facts. Same teacher. 

Maths not needed in 
future, so less maths. 

Less maths topiCS not 
needed later. 

Introduce 'Apprentice 
Maths' earlier. Leave out 
things like 'sets.' 

Apply more; harder maths. 

continued •• 
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32 ASPL'UHG APPRENTICES 

SUGGESTIO~;S .I;'OR IUPROVING 1,:ATHE!iA'i'IC S - continued 

Pupil 
Ref. 
no. 

85 
90 

93 
94 
96 
98 

105 

115 

117 
119. 

123 
127 
128 

130 

131 

Maths 
Course Secondary Primary 

CSE I,rore basic maths. Teach the basics. 
CSE 'Decent teachers', Friendly teachers, 'take 

friendlier atmos- a joke', teach with 
phere, easier maths. interest. 

CSE 
CSE 
CSE 

Better facilities. Better facilities. 
11 11 " 11 

11 11 Special COL~ses at college 
CSE Start early, Concen trate on things 

really learn needed for life. 
basics as 
foundation. 

CSE A lot of homework. Learn tLe rieht maths 
that will be needed. 

C/N.Ex Llore maths lessons. 
l:!ore time spent 
on bl ackbo ard work. 

C/N.Ex Better teaching. 

C/N .Ex Learn harder 
things earli er. 

C/ILEx 
C/lT.Ex 

C/N.ExIMake it more 
interesting, work 
at their O\~ pace. 

Better teaching. 

Snaller class size. 

C/N.Ex - Better 

C/N.Ex Make it interesting tetter 

teachers 

teachers. 

--000--
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Home Area Type and r;~aths Course for the 

32 AsniriDg Apnrentices 

Home Area Type 

Rural Suburban 

5 6 

1st?' 19~ 

Maths Course 

'0' CSE 

7 17 
22% 53% 

C/N". Ex 

8 

25% 

c IN E)C. 

').57. 

Urban 

2l 

6st~ 

Total 

32 
100% 

cs£ 
531. . 

Total 

32 
100~ 

Home Area Type 

32 Aspiring Apprentices 

Maths Cour8e 

32 Aspiring Apprentices 
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All 132 Puuils 

1. Father's Occupation 

• 

• 

The children of manual workers dooinated completely 
the non-examination and limited grade CSE classes. 

Children of professional/technical fathers formed 
only 40% of the sample, but provided over 60% of 
the '0' level pupils. 

Of the 35 children of professional/technical fathers, 
only one was placed in a non-examination/limi ted grade 
CSE group for mathematics. 

Conclusion 

The children were placed in groups according to mathematical 
ability and it must be concluded that mathematic~~ attainment 
as measured by the school l'las closely related to father's 
status. 

• 

2. HOBe Area Type 

• 

• 

• 

The urban pupils formed 55% of the sanple but provided 
only 25% of the '0' level candidates, while providing 
87% of the non-examination/CSE classes. 

The suburban children represented only 33% of the 
sample but provided 54% of the '0' level candidates. 

Rural children provided only 12% of the sample but 
21% of the '0' level pupils. 

The· proportions on the CSE course roughly reflected 
those in the whole sample. 

cont'd •• 
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Conclusions 

Children :from the urban areas were much less successful 
in being placed in the higher maths sets than suburban 
and rural pupils. 

3. Suggestions for Improving Mathematics 

(a) Primary School 

The pupils most frequent request was for maths to 
become more interesting and enjoyable (23% of the 
sample.) 

Of almost similar priority was the need for more 
emphasis on basic skills and tables, vii th better 
preparation :for the more advanced work of secondary 
schools. 

Stricter discipline and less playing was suggested 
by approximately 10% of the pupils, while better 
explanations and teachers were requested by 8%. 

(b) Secondary School 

31% of the pupils felt more help and attention was 
needed in mathema~ics. 

25% gave the need to concentr"ate on maths needed in 
employment as the first priority. 

11% suggested fewer changes of teacher. 

Other less frequent suggestions included stricte~ 
discipline (6%) and more interesting" work (87.). 



• 

• 

• 

• 
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SllliMARY 

32 Aspiring Apprentices 

The intending apprentices were mainly the sons of fathers 

engaged in similar ?~rk, i.e. industrial manual. 

The majority were following a full CSE course in mathematics 

i.e. sets 2 and 3 out of sets 1 to 5 based on ability. 

Several very weak non-examination pupils aspired to 

apprenticeships but were subsequently unsuccessful in 

obtaining them. They would exhibit at interview the 

poor basic ari thrnetic about 

\'Ihich the schools
J 

even vd th 

hope of improving. 

wp.ich employers coroplcd,n, 

remedial help have little , J 

but 

The potential apprentices came mainly from an urban 

environment; they had a wide range of hobbies, with sport, 

motorcycles and modelling being popular. 

Their main suggestion for improving mathematics Vias to 

concentr"ate on topics needed for employment, confirming 

the need for a course based on a text book like 'Apprentice 
• 

Maths.' 

The potential craft apprentices represented approximately 

50% of" the male population in the school; v!hen the boys 

Vlho entered engineering/science after the 6th form were also 

taken into account, it \Vas clear that such Vlork would be 

relevant to the majority of boys. 
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Chapter 6 

TRANSCRIPTS OF TAPED INTERVIEWS WI TH PUPILS 

FROM YEARS 3, 4 and 5 REPRESElITING THE \'/HOLE ABILITY RAlfGE 

Following the questionnaire given to 132 5th Year pupils, 
it was decided to question the children more closely about 
their experiences in school mathematics, and the interviews 
were recorded on casette. 

Some of the 25 pupils interviewed were members of the 
'Apprentice Maths' club and their transcriptions include 
comments on that text. 

Other pupils were interviewed because between them they 
represented both extremes of the school's ability range in 
mathematics - from good '0' level candidates to remedial. 

Similarly to add breadth to the work some girls were chosen, 
even though they had no interest in craft apprenticeships. 

Naturally, some pupils did not wish to take part in 
recorded interviews and so the pupils who contributed could 
generally be regarded as. co-operative rather than anti-social 
or disaffected. 

The interviews took place during school lunch-times 
or evenings in groups of two or three; in most cases the 
pupils were very enthusiastic to record their opinions. 
Except in the group discussions, the pupils were not 
prompted by hearing the remarks of their colleagues. 



In 

TRANSCRIPTS OF TAPE 

Kenneth Windridge 1 - 5th Year CSE 'Average' 

"What has caused you most difficulty in maths?" 

"Fractions. No t enough time to prac ti se • A coupl e 

of examples is not enough." 

"What do you feel about the syllabus?" 

"Too many subjects rushed through parrot fashion." 

"What about tables?" 

"I think you can't do without them." 

"l'Ihy are you interested in a craft apprenti ceship in 

engineering? " 

"I've always been handy ,7ith engines." 

"Vlhat do you think of the 'Apprentice ~;:aths' book?" 

"It's brilliant; completely different to other books. 

Pages and pages showing you how, instead of .just a few examples." 

• 
"Do you wish you'd had it earlier in school life?" 

"Yes, .as a school text book instead of just for the club. 

People could get on with it on their own, giving teacher 

time to help individuals." 

"Have you read it yourself and understood it?" 

"Yes, it's self-explanatory. Doesn't use all those 

funny little letters and dots to tell you 'therefore' etc." 

It makes you think, it gives you the idea, but you have to 

fill it in yourself." In a normal book they don't explain 

all the little 'gadgets' and numbers. You are not 

introduced to. new signs (in other bookdj" 

- 1 - cont'd •• 



Kenneth Windridge (cont' d) 

"Did you buy a copy yourself?" 

"Yes: if you forget something you could just look 

it up and it will all be there." 

"Have you experienced many different teachers?" 

172 

"Some teachers just slap one or two examples on the 

board and if you don't understand they'll make fun of you." 

Others will explain time and again. In the first and 

second year they treat you like litHe children." 

"Do you think some people give up in Liaths?" 

"Yes, probably in the 3rd year when sums become 

long-winded." 

"There is not enough individual attention because the 

classes are too big." 

"V/hat about mixed ability?" 

"The clever ones help the weak." 

"Have you ever been stopped from working?" 

"Yes, you alYIaYs -get the occasional idiot" "The 

old idea to put the clever ones in one class is best. 

The clever ones think 

getting away with it. 

why should I work vh En he's 

It's happening all the time. 

It's the minority: teacher's attention is taken by 

the class idiot -'people can't get help vmen stuck." 

--000--
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Kenneth VTindridge 2 (Mter an interview for an apprenticeship) 

"Did you feel school had prepared you well for the interview?" 

"No, 35 minutes of careers was not enough." 

"What about maths?" 
"Doing the extra work (on Apprentice Maths helped me a 

lot. There v/ere a lot of decimals and fractions which 

most books just glide over, but this book helped a lot." 

"Have you been working from it at home?" 

"Yes, I've been doing calculations at home working on 
my motor-bike. I'm having a rebore done a~d I've had 

to calculate the sizes for the piston, bore and rings." 
"I flicked through the pages for the part I wanted." 

"What about the practical applications?" 
"They give you a ladder against a wall instead of a 
triangle, or a set of stairs instead of just pencil lines." 

"Would you have liked the book earlier?" 
"Yes, for the actual lessons for the boys, it does not 
matter for the girls, who do not want to be apprentices." 
The tests at the beginning were helpful." 

• 
"';'lhat would you alter in school?" 

"More maths teachers; same teacher all through your 
career. You fall behind because of teachers' different 
mathods of showing examples." 

"\'ibat about maths in the 'primary school?" 

"They are alright because you have the same teacher for 
more than one lesson" 

"Overall, has school treated you well?" 
"I've taken advantage of the help which is there, most 
don't and fall by the wayside." 

"Are the teachers dOing their best?" 
"Yes, they are all too willing to help. Those that 
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want to get on. Those that don't want to get on, they 
just leave to do what they want." 

"Where does the fault lie?" 
"In the family of the children. If the family is no 
good, the child will be no good." 

"Is there anything in common about those who do not bother?" 
"I'm not being nasty, but they are always the scruffy 
lot, go around in gangs, ac ting bi g in cl ass; no t 
dOing Vlork is big." 

"Wbo are the ones who do well?" 
"Those vlho have· respect for someone else; if you have a 
friend you can trust and everything is alright at home. 
If you have a Vlorry at home you cannot concentrate at all." 

"Then does the fault lie in the home rather than the school 
system?" 

"Yes, because if people are brought up \'1rOngly they 
cannot correct themselves." 

"Vlhat do you think of the Comprehensive System?" 
"The weaker ones work and work to catch up; when they 
get clever people will start talking to them, because 
no-one wants to talk to a drop-out." 

"Vlbat do you think of tl\e 5th Year Centre (Recreational; " 
"It's good, people from other schools think this school 
is paradise. People have matured, realise they're being 
treated like adults." 

"\7hat would they do without the Centre?" 
"Get wet, stay in small groups of 2 or 3 instead of 
getting together like Vie are doing and this continues 
into the lessons because you know them and can talk to 
them. " 

"What about Tech.?" 
"There are more facilities at tech. There's a canteen 
fo r snacks - it's a good place." 
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I~lhat about the teachers?n 

"They are more 'with it,' with having older pupils. 
You can understand the teacher more than you can here." 

"Is the standard of teaching higher?" 
"Yes, because they teach mainly apprentices and they 
have to learn a lot in four years." 

"Give one major reason for difficulty with maths." 
"Changing teachers." 

--000--

• 



Graham Prime - 5th Year CSE!Non-examination 

Very weak. Father has tried to help. Wants an 
apprenticeship in the building trade. 

"Have you been for interviews?" 
"Yes, I've written letters and been for tests, but 
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mostly its 'we don't need anyone' or 'we Ylant '0' levels." 

"Has school prepared you well?" 
"No, not really." 

"What has let you down?" 
"The maths, some questions I could do, others I 
hadn't seen before." 

"\'/hat has been the main problem vii th school maths?" 
"In the primary school, they .just work on the clever 

'pupils. Me and some others, they just say 'you do 
this' and then go back to the clever ones. Too many 
in the class, about 35." "Secondary school was better, 
stricter." 

"Are you happy with 5th year maths?" 
"You think you are getting away with it, not doing 
homework. At the end you regret it." 

''V/hat Vlould have helpea-?" 
"Bring a careers officer in to tell you hoVl hard it is 
to get· jobs." 

"When should that be done?" 
"In the first and second years." 

"Why did you attend the,' Apprentice fi:aths' Club?" 

"As a last resort to try and get some Maths and learn 
something" • 

"'<'/hat did you think of the text book?" 
"I've bought one and do a few eX8I!lples every week or a 
few a night." 

"Has it been helpful?" 
"Yes, you learn more and drive yourself to do it." 
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"Can you describe a typical maths lesson?" 
"Yes, you just get there when you want to. If you 
hav.en't got a pencil, you say so. You either lend one 
or he'll give you one." 

"Is the lesson quiet?" 
"No, say 'I've forgotten my book' and 99% of people 
don't bring one." "People"move desks, fighting, 
arguing; in the end he gets fed up and gives up." 
"People who want to learn have got no chance." 

",/hat's the answer?" 
"Stricter teachers, those who don't want to learn, 
put them on their own and let them do what they Wal t. 

"What do those who don't want to work do?" 
"Just mess around, listen to teacher's tape recorder 
(pop music}. " 

"Have you had many different teachers?" 
"We've had four this year, they come for a month or so, 
you don't learn with them. Fractions one lesson, 
then something else." 

"Have the teachers been firm enough in the 4th and 5th year?" 
"We have had seven at thi s school. Three have been 
good teachers and.strict; the rest haven't." 

--000--



rain, 4th year, limited grade, CSE 

"What are twelve sevens?" 

"72?" 

"83?" 
"What do you want to do when you- leave school?" 

"Get an apprenticeship-, want a trade to help if you are 

redundant." 

"Do you think maths is important?" 

"Firms don't take you if you have no maths. My parents 

told me in the second year." 

"Have you had trouble Vii th maths?" 

"Never been able to do tables." 

"How did you get on in junior school?" 

"Not very well really, there was no control there. The 

teachers were hardly ever there. The Head and Deputy 
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used to stand in, but they weren't specialist maths teachers 

like here. Spent too much time on English, not enough on 
• 

Maths. Did not make you learn tables, just let you muck around 

wi th sand. Secondary school had a lot more work involved." 

"'.'/hat would you change in secondary schools." 

"More Maths in first year on things like tables and division." 

"Has 'Apprentice lIIaths' helped?" 

"Yes, it's helped in Maths and Physics and Technical Drawing. 

Read it when no homework was set. Used it for square roots, 

circle and density." 

"What else has stopped you from learning?" 

"They didn't tell you how much it mattered. Jobs were 

easier then. A friend of mine was out of work for a year. 

"What else would help?" 

"Parents and people coming into school and telling them." 



lain, continued 

"You know your parents were right when you look back." 

"Mention different types of teacher?" 
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"Our old teacher in the primary school, who has just 

retired just left you to work through the 'Beta' books 

and she would help you if you couldn't do it. In the 

secondary school you are just told the pages to do and if 

you couldn't do it, the teacher stopped the whole class. 

I suppose it was O.K." 

"!'/hat about behaviour?" 

"People muck around too much. I did myself until the 

third year." 

"',/hat has been the biggest factor damaging your maths?" 

"Not knowing tables and missing time at school." 

"How many teachers have you had for 4th year maths?" 

"We have had nine, one all. the time for one of the lessons, 

but in all we have had nine~(in It terms). 

"How has that affected your lessons?" 

"We have had different mathods and different ways. It's 

been up and down. This one we have got now is very nice, he 

setsit out and gives a bit of writing to explain it." 

Paul added, "With so many. different teachers you just mess 

around 'cause you knOIV they will only be there for about 

three weeks " 

"How many of the nine teachers have you been happy vii th 

the class behaviour?" 

"I'd say two." 
"You weren't satisfied With seven?" 

flNo." 



Ri~hard, 4th year non-examination. 

"V/hat are seven sixes?" 

"36.? 
";-/hat are twelve sevens?" 

"60" 

"Have you always struggled in maths" 

"Yes, ri gilt from the primary school" 

"\'/hat stopped you from learning?" 

"11e messing about." 

"Are you beginning to reali se it was wrong?" 

"Yes, the most important things for a .job are Maths 
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and Ehglish, and messing aro1md doesn't get you anywhere." 

"\7hen did you realise that.?" 

"This morning." 

"If you learned to do long multiplication, e.g. 15 x 37 
and can do it properly, how long would you remember it?" 

"About a week." 
"Then would it be gone? I, 

"Yes. fI 

"Can you thing of anything :to improve the way you have been 

ta:ught? " 

"l'To, I've been taught good here. I just don't listen. 

I got a bad report in the third year and now I want to work 

hard to get a good report." 

"Do you think the teacher should have been mo re strict.?" 

"Yes. It 
"What do you want to do when you leave?" 

"Haven't really thought about it." Careers lessons have'" 

gi ven me an idea about 

"Would film s showing 

"Yes. n 

the railway." 

the use of maths help in the 3rd year ?" 



steven, 4th year non-examination maths 

"What are nine sevens?" 

"Don't know" 

"Do you work hard?" 

"Yes, want to get through examinations." 

"What do you think of the way you have been taught~'" 

"Very good, I've learned a lot." 

"What do you think of primary school?" 

"Didn't learn lIlUch there." Only had maths twice a week. 

Did times and add." 

"Has anything stopped you from working?" 

"Playing about. Other people put me off. liiy parents 

want to get me to get through maths and english." 

"How long does it take for you to forget things after 

you have learned them properly?" e.g. long division." 
• 

"About three days." 

"Would regular practice help?" 

"Yes, in dinner hours and breaks." 

"Have you thought about a job?" 

"No, not yet." 

"Have your teachers always helped you?" 

"Yes, they have helped a lot" 

---000---
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Paul, 4th year, limited grade, CSE 

"Vlhat are nine eights?" 

"72." 
"What do you want to do when you leave?" 
"Take an apprenticeship" 

"When did you think about jobs?" 

"In the third year." 
"Mention any problems in maths." 

182 

. 

"Move on to things too-quickly. The classes are always 

talking. The teacher spends half the time saying 'Shut up'. 

','le don't sp end enough time on one topic and it doe an 't sink in. 

If we only spend two weeks on a topic, I only remenber it 

about a week." 

"What was primary school like?" 

"The classes were too big and we didn't get enough of the 

teacher's time.At that age the children behaved well and 

respected the headmaster. At fourteen you just can't care less. 

There is no respect for teachers. Kids think the teacher 
• 

can't hit me or I will get my dad on to them." 

"V/hat would you like to see?" 

"Stricter rules and extra lessons. We have not really had 

enough time on maths. I would rather drop P.E. and do more 

maths and english." 

"Why did you come to the Apprentice maths lessons?" 

"I wasn't learning in my lessons and had to catch up." 
My parents help me as far as they can." 

"Have you used 'Apprentice Maths'?" 

"Yes, I've used ita lot. It lets you know what you need to 

concentrate on. I have been able to read it for myself." 
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Mark 
Excepti ona.uy 
support 

4th Year '0' Level 
able and hardworking. Enthusiastic parental 

"I v/ant to take 'A' levels and a degree in r.:aths". 

"Have you never been interested in engineering or computing?" 

"I like to work things out myself, not use a machine." 

"What is your idea of an engineer?" 

"Like a lot of other people, a bloke I'n-.o gets dirty 

e.nd grubby and messes about with machinery, not a very 

clever person at all really." 

"i'lhen you were recently shorm sample mathematical 

calculations from industry, did your opinions alter?" 

"Yes, they did, because the maths was fai:.:-ly complex 

and I thought it would just be simple addi tion e.nd 

subtraction. " 

",[ould it help to show these applications to other pupils?" 

"Yes, a lot of people think engineering is for non

examination people, whereas you should be aiming at the 

top sets who can do maths." 

"There has been talk of so-called falling standards." 

"Yes, I agree there has been falling standards due to 

lack of discipline at home from parents, so they don't 

behave at school." 

"You only have to look around a classroom, the kids 

misbehave and give a mouthful of cheek; most of the time 

the teacher says 'go to the year co-ordinator' or tries 

to ignore them. They just disrupt the whole class." 

"Is that happening in your '0' level classes?" 

"It isn't now but it was last year" (top 3rd year maths 

set.) 



Mark , (continued) 

"HaS" your progress suffered?" 

"No, we said we would get on, but other people were 

distracted by their friends." 

"Why don't paren t s have control? It 
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"I don't ]mow; youngsters have freedom in pubs, out in 

streets, smoking, violence in the world has increased." 

"Do you think bad behaviour is the main factor in falling 

standards'?" 

"It's one of them, but not the only one." 

"What do you think of the Comprehensive System.?" 

"It's a good idea. Alright for the late developers." 

'''ill tlie old grammar schools people who'd been clever 

would have got a better education." 

"Do you think you've been stretched?" 
• "No, I don't." In the last four years we've been 

messed around and never settled in one set and had·" 

different teachers ... We've been juggled about every year." 

"'!re should have the same sets e~l the way through Ivi th 

special classes for late developers. The a.nswer is to 

introduce careers in the first and second years. It 

definitely enlightens people on the job shortage and 

qualifications needed. Alert people at an early age 

that if they don't get qualifications they won't get a 

job, they will start working for them." 

---000---
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Michae1 

Very weak non-examination 5th Year. Hoped to get an 
apprenticeship in aviation but rejected. At weekends he 
worked as a sweeper at the East Midlands Airport. 

"Why have you had difficulty with maths?" 

"It all started in the primary school. People on the 

Alpha books were more cared for. Those on Beta books 

had to work things out for themselves. We were neI71ected." 

"It was the same in the secondary school first yeClr, but 

better later." 

"How would you change the way you've been taught.?" 

"More time on going over new things: say 35 mins on a new 

subject. " 

"Do you understand explanations.?" 

"Not all of them." 

"Have you had a big variety of teachers?" 

"Yes, I've had four since the third year." 

"What methods did the good teachers use?" 

'''I'hey spent more time on explaining and going round 

putting you right." 

";7hat causes you most trouble in maths?" 

"Fractions." 
,-

7Ie • just rushed through the work. 

'" . Exp1anatl0ns were too quick. I gave up." 

"Yihat do you think of 'Apprentice r,:aths?' " 

"It's good. It puts things clearer to you, more simply." 

UHave you used many text books in school?" 

"About one." 

"Have you had a text book' you could learn from?" 

"no. " 

cont'd •• 
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(continued) 

"How much homework have you done in the 5th year?" 

"Hot much at all." 

"Less than one hour a week?" 

"Have you thought of asking for some?" 

"Have you given up?" 

"Yes." 

"Do your parents want you to do homework?" 

"Yes. They say I should get some work to do at home." 

"Have your parents tried to help vii th tables, all the way 

through?" 

Michael still took a very long time to answer 9 x 7. 

His parents had bought him "Revision Hotes for GCE and 

CSE" but it was far too- difficul t. In contrast he repeatedly 

asked to borrow 'Apprentice Maths.' 

l,;ichael received an interview for an aviation fitting 

apprenticeship and was warned that he \';ould be tested on 

engineering drawing interpretation. T'ne samples provided by 

Rolls-Royce were loaned to him. 



187 

Alan 3rd Year '0' Level 

(Top in mathematics' 

"I want to go into one of the sciences. At s·choo1 

there is no force behind you to l'lOrk at things you don't 

want to. You just do v.hat you think is necessary." 

"Teachers should be stricter but maintain a friendly 

relationship, or pupils might decide not to work at all if 

the teacher is me8Il to them." "They should make the 

lessons more interesting." 

"In some lessons you are held back by peo]Jle ':iho don't 

understand." 

"V/hat about teaching methods?" 

"In primary school we had cards; if you d.idn't feel like 

doing it you just messed around. You had no proper 

help if you were stuck." 

"Was ita poor system?" 

"Yes, really." . 
"I. prefer to be taught from the blackboard, not out of books 

starting by yoursel f because you go at your own pace and 

are held back because the teacher S2~S 'don't go on to 

that yet." 

"V/hat about Com"Orehensi ves?" . . 
"They are a1 ri gh t, maybe teachers aren't stric t enough 
now and again, but otherwi se its okay." 

"Do you agree with sets?" 

"Yes, I know people in other schools where they don't. 

have sets and they're held back by slov/er people. The 

teacher stops the whole class when they want to get on just 

for one person, and keeps repeatingi t. Lazy ones 

deliberately act stupid and hold the class up." 
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A1an (continued) 

"\7hat about homework?" 

"I can't stand it and do as little as po ssib1e. There's 

little enough recreation as it is round here. It's 

bad enough in school as it is." 

---000---

• 
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Gary 3rd Year (Probable CSE) 

Exceptionally well-motivated and hardworking. 

"I want to be a chef in the merchant navy. My parents 

told me to go to the Sea Cadets to keep me off the streets." 

"Why do you work so hard?" 

"To get a job, not for my parents, but to be a chef." 

"\Thy do a lot of pupils waste their time?" 

"They think they'll get the dole. The world's overpopulated 

and there will be no money left." 

"Ythat should be done to improve schools?" 

"The teachers should be stricter." 

"I get too much homework, sometimes four lots a night, 

two would be better." 

"Have you been happy vii th the teaching at Secondary School?" 

"Yes, some teachers are helping me and I'm getting more 

confident. People in class encourage you to ness about, 

call you 'chicken' .. shout across the room and throw rubbers 

at your head." 

"Is that v.idespread?" 

"Yes, you come to learn,not to mess about." 

"'!,'hat about primary school?" 

"Very good for maths and English, but not much else." 

---000---
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Discussion with Gary (CSE and Alan (0 Leve] -outstanding) 

Gary: 

Alan: 

Gary: 

Gary: 

Ale..n: 

Gary: 

Alan: 

"Teachers explain a thing twice and someone at the 

back keeps saying they don't understand. There's 

no time left to ~rk. 

"The classes are too big, while teacher is 

explaining you can make yourself invisible and 

lie back. I used to fall asleep in lessons in the 

junior school ~uite regularly. I go to extra 

lessons on a Sunday in French and Gerr.Jan, because 

I get personal attention, unlike school." 

"Teachers don't look as if tney' re interested in 

the work. They just say 'You do that,' especially 

the language teachers." 

"How could teachers be more strict?" 

Have a cene in the corner of the room and show it 

to the pupils when they came in." 
• 

"Do you learn if you talk while you v.Qrk?" 

"Yes, it helps to compare v.Qrk \Vi th a friend to 

correct mistakes." 

"I think music and n.E. don't help you a..'1d 

should be dropped for more maths and English." 

"Classical studies is a waste of time." 

"','!hat is most useful at school?". 

Alan & Gary: "Maths." 

Alan: "Maths is used in physiCS, chemistry, engineering 

and techni cal drawing." 

continued •• 
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Discussion with Gary & Alan (continued) 

Gary: 

Alan: 

"Attendance at school is bad because people 

think it is boring. Most are present when it 

is foo tball and sport, not Engli sh and Lia't..'Ils." 

"What about careers lessons?" 

"Leave 'till 4th and 5th years, but one 

interview in the 3rd year. If you're too 

young, you don' t !mow what you're aiming for." 

----000----

• 
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Jeannine - 5th Year CSE (but '0' Level in other subjects) 

Hardworking but has difficulty understanding. 

• 
"I'd like to go to Uni versi ty sponsored by the police, 

after 'A' Levels." 

"Have you been well-prepared by school in maths?" 

"I've had an excellent maths education, its just that I 

can't understand. That's why I'm bad." 

"I can't memori ze it all, it's easy at the time of 

homework, but 3 months later I can't remember it." 

"At primary school I had an excellent grounding, I knel"l 

all my tables at seven." 

"7lhat do you think of comprehensives?" 

"I prefer the grammar school system, but at 13+ for late 

developers." 

"o}hy not comprehensives?" 

"'There are some very disruptive elements in the classes. 

There is a world of "difference between the '0' level 

and the CSE classes." 

"'.'That are the causes of disruption?" 

"Children not understanding and getting bored I'n th the 

subject." 

"Vlhat are the differences between '0' level and CSE classes?" 

'''0' level peoplelcnow that education is the key to their 

lives. In CSE classes they are more concerned ,nth who 

is going out wi th who and trying to 'skive' it." 

"1'lhat causes the '0' level people to be well-motivated?" 

"The parents and home background." 

continued •• 
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Jeannine - continued 

"'1lhat about teaching methods?" 

"r:.y cousin in lrottingham was taught by colours in primary 

school e.g. 1 is blue, 2 is red, blue + red = green = 3. 

He is now hopeless at mathsal thoueh he is a very 

intelligent boy teking several '0' levels in other subjects." 

---000---

• 
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Sheridan - 5th Year CSE 'Average',Weak understanding 

Taking some '0' levels and determined to be a physiotterapist. 

"I read a book about a girl being helped by a physiotherapist 

and decided on this at the end of the 4th year. 

"I like the comprehensive system, but there should be 

streams. The co~prehensive gives experience of people from 

different backgrounds." 

"Have you any cri tici sms of maths teaching.?" 

"In South Africa, I was taught very badly by one teacher 

and I went riGht off the subj ect and no\'! I can' t conce~trate. 

If you got your homework wrong you go-t the cane (in 3.Africa.) 

"Have you been happier with secondary school?" 

"Yes, it is steadier and you can ask if you don't 

understand." 

",!hat chane;es Viould you Dake in the teaching of maths in 

school?" 

"Divide maths into the basics for 'thick' ones like me, 

fractions, etc. but algebra would be no use for me, 

2~right for accountants." 

---000---
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Discussion vdth Jeannine and Sheridan 

"'.'/hat do you think of mixed ability groups?" 

Sheridan: 

Jeannine: 

"I don't agree vdth them; the intelligent ones 

get bored. It was better before we Vlere mixed." 

"\"e go into little groups based on intelligence." 

",'/hat about lI!ixed ability lessons?" 

Jeannine: 

Sheridan: 

"It VlE'.S awful, nobody worked. The vleaker ones 

pulled the bri,jlter ones dOl'm. ·."e he.d to ·:;E'.it for 

the others to catch up - they picked "'Y bre.ins 

and I was held back. 

"There's a general feeling that if you get too 

pally I'd th the teacher you're a creep'. I wouldn't 

like to let my friends kno,;. That dien' t happen 

'r/hen we '.",ere in streamed sets, it W2.S a 

completely different atmosphere." 

"What motivates you?!!. 

Sheridan: "Being a physiother2.pist." 

Jeannine: "Getting '0' levels." 

"Are 'you fortunate compared VIi th many?" 

Sheridan: "I 've notic~d children from poorer 2.reas and poor 

upbringing go with not being intelligent. In our 

'0' level e;roup most of us are quite Vlell off." 

Jeannine: "':!hen asked in our '0' level geography group, 

all but two came from Chellaston (a residential 

village! suburb.) 

---000---
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:Tayne, - 'Average' C SE 

"I want to be an apprentice plumber." 

"How would you change your maths education?" 

"At primary school, most of the time was just 'kidding about.' 

"Have you always worked hard?" 

"No t al Vlays, no." 

"';'ihat would have made you \7ork hard?" 

"Teacher being stricter." 

"':fere many people working hard?" 

"Yes, most, but there's always some who drag the rest do':m." 

"'.'ben did you realise you needed to Vlork?" 

"At the end of the 3rd year." 

"'.';hat made you vlOrk harder?" 

"'{!hen you start writing for jobs it dCl'!,ns on you." 

"Did the careers lessons help?" 

"Sometimes, but we'd already decided on a job, the time 

would be better spent finding out more about it." 
• 

"':,hy are you interested in plumbing?" 

"t':y uncle has his own business and he is never out of work." 

"Have you been happy \~i th your schooling?" 

"Overall, yes, but some of it was no good." 

"The proof of it is Vlhen you're at work. I'd definitely 

have careers advice earlier on." 

"Has 'Apprentice Maths' helped?" 

"Yes, its been a great help. When I went to the Gas 

Board I had a good look at it. It set it out easily. It 

exPlained itself . . You C011.1d ... .{Irk from it without a teacher." 

continued •• 



'7layne - continued 

"Have you been able to do that before VIi th text books?'" 

"Not usually, No." 

"Do you wish you had seen the book earlier?" 
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"Yes, in the 3rd Year when you're choo sing your options." 

---000---

• 
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- 5th Year '0' Level 

Very conscientious, able and determined to become a manager 

wi th a bus company. 

"Has school prepared you well?" 

"I think so but I won't really know \mtil I start work." 

"Can you point to any weaknesses in teaching?" 

"At junior school: they didn't really teach you much." 

"Did you feel you v/ere wasting time?" 

"Basically yes." 

"How did Secondary School contrast?" 

"Had to Vlork harder, instead of playing w~_ th maths. " 

"Have you been happy with Secondary maths?" 

"Yes. It 

" Have all the teachers been efficient?" 

"One didn't explain well, but my father helped !:le. n 

"Why have you always ,,'orked hard?" 

"I've had good teacl:ers end my par en ts have urged me too." 

"H2ve you any suggestions for improving the teaching 01' maths?" 

"In troduce harder wo rk at junior school. They don't 

prepare you for the change. I enjoyed the discovery 

methods but I don't think they teach you as .Iell as the 

text book." 

"If you had problems, did you ask for help?" 

"No, I prefer to vlOrk things out myself." 

"Have you found careers lessons helpful?" 

"Careers lessons aren't that important. I had started 

wri ting to bus firms before we had careers lessons." 

continued •• 
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lIeil - continued 

"Vlhen do you think people should start to think of careers?" 
• 

"In first and second year because of choosing options in 

the third year." 

"l7hat do you think of the Comprehensive System?" 

"I think it is good because you learn to work rr.i. th all 

sorts of people. I prefer it to a school like Radley in 

the television rub1ic School series." 

---000---
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Andrew 
capable 

- 4th Year '0' Level, very hardworking and 

"I want to go into political journalism - I'd like to be 

active in poli tics~'(like father.) 

"Do you have any criticisms of maths teachers?" 

"At primary school, make it interesting for you. As you 

progress emphasis is on learning and usefulness. Some 

parts of maths I don't see the point of, aren't associated 

wi th any job. I'm not sure what use the difference of two 

squares is." 

"What effect have other people in your class had?" 

"Troublemakers and noisy ones stop you norking. 

(Andrew had always been in the top set.) Otherwise people 

have been c_ui te nice." 

"What do you think of the comprehensive system?" 

"The idea is good but I'm not sure if it works well." 

U\'iha t 's wrong wi th it.?" 

"They don't split yaou up properly till 3rd and 4th Year, 

should do it from 1st and 2nd year." 

---000---
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Richard 

capable. 

4th Year '0' Level, conscientious and very 

"Have you decided on a career yet?" 

"No, not yet; I hope to stay on at school or college." 

"i'/hat points are there for school sixth form versus college 

of further education?" 

"At school, I Vlould carry on without interruption; at 

college I'd have" specialist teachers for 'A' level ::laths." 

"Ho V! do you feel about your school life?" 

"Up to now it's gone very well." 

"Do school rules bother you?" 

liNo. 11 

"Were you happy with primary school?" 

"Fairly happy." 

"Did you progress at your full potential?" 

"No, not in maths, it was a bi t too basic, we just kept 

practising over and-over again." 

"Did they stretch you?" 

"Yes, after the 4th year, but not earlier." 

"'<'ihat about secondary school maths?" 

"clider variety of topics in maths, a bit harder but it 

got better." 

"\7bat could be done to improve?" 

"Not a lot," I think it's taught very well in the secondary 

school, it's just the primary school that could be a bit 

better." 

"Are there pressures against working hard?" 

"There were when we weren't in" sets from children" who 

weren't as clever as you in first and second year in mixed 

ability groups." 
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Richard - continued 

"If you tried to get on they just laughed at you and said 

"What's he doing trying to work"as if you shouldn't· 

try and get on. 17hen we went into sets all that stopped. 

Now if you should be doing well and aren't, your friends 

egg you on to do better." 

---000---

• 
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Discussion between four '0' level boys 

- l,~ark ., Richard ~ , Richard T , Andrew 

Mark: 

Richar.d S: 

Andrew: 

Simon: 

Richard T: 

Mark: 

"Four years work in the primary school could have 

been done in l·t, you· weren't pushed. You 

get all your addition right and then do the same 

again next week. It was boring." If you're not 

pushed you don't get used to vlOrking. 

"You need a good foundation to build on." 

"If you're pushed too hard at an early age you'll 

put them off school." 

"A child is as lazy as an adult." 

'~e did games everyday, we made tvlO cinefilms, 

that's all we did." 

"Games were alright but it was 2t days a week. 

If you behaved well, he'd say 'we'll do ganes this 

afternoon' ". 

"Didn't you tell the teacher· you wanted to work?" 

Llark: "He wouldn't have listened to you." 

",({hen did it occur to you that you had wasted time at 

pri:nary school?" 

Richard S: "Not until you think about it. 

Richard T: 

Mark: 

Andrew: 

Mark: 

"Yes, but you can b.e overstretched." 

"It's better to be overstretched than understretched. 

"I don't think you are, there's a limit to what 

you can take in. It 

"Not all kids are the same, the teacher can pick 

out the clever ones and put them in other classes. 

It should be done at primary school." 
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Discussion - continued 

Richard S: "At that age they're more bothered about playing 

in the sand. n 

"How would you organise a school?" 

Mark: 

Richard S: 

"Get the trouble makers out at an early age 

into the annexe. Some of the clever ones, six 

girls in the top group di dn' t want to work and 

just messed around. They could do '0' level if they 

want to. The teacher couldn't control them, 

al though she tried." (Thi s was the top 3rd ye<>.r 

set out of 10.) 

"Give them tests every six weeks like they do 

at another school." 

''\'Iho do you bl ame?" 

Mark: "The teacher should contact higher authority 

and get troublemakers moved. They got in with 

the wrong crowd." 

"Do you think this i"s a widespread problem in school s?" 

Mark: 

Richard S: 

lviark: 

"Yes, it's everywhere. ,'!hen you travel to other 

schools for sport you see the vrriting on the walls." 

"All kids are the same. If you think this 

school's bad, you should hear about other schools." 

"Yes, but it could be minimised." 

"What do you think. of the 5th year (Leisure) Centre?" 

Mark: 

Richard S: 

"If it's theirs, they'll respect it. It's worked 

well. " 

"Teachers are scared to stop kins vandalizing." 

continued •• 
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Discussion - continued 

"l'Ihy have you worked hard?" 

Andrew: 

Richard S: 

Simon: 

Richard T: 

Mark: 

"Because our parents want us to." 

"The teachers." 

"I find maths interesting." 

"Teachers and self-motivation. Parents shouldn't 

push you too much because relationships become 

strained." 

"l'ressures from the outside '."!orld, the job 

si tuation and the will to get on." 

"",'h9.t are the differences between the people in the top end 

bottom sets?" 

Mark: "People in the top are more matuTe in their 

outlook on life and speech. Those in the bottom 

set couldn't care less about exams, they play 

'chase' at break." 

",,'hat about their backgrounds?" 

Si;non: 

Andrew: 

"I think they come from the rougher areas. Older 

brothers and sisters weren't too clever, motorbike 

mad even if they're clever - they'll pull the 

other ones ·dovm." 

"None of us are very poor are \'le really? \"le' re 

all in school uniform." 

"Do you think home-background is a major factor?" 

Andrew: 

lilark: 

"It's the major factor". (unanimously agreed. 

"Also origins. Very few Jamaicans in the top 

set. Jamaicans think 'why bother?'" 

'continued •• 



206 

Discussion - continued 

Andrew: "Not many Jamaicans live in £20,000 houses, 

most of them live near centre of town'in poorer 

areas." 

"If they live in a rough area, they have to have 

the will to survive, they think t~ey'll be tough 

and not do the lessons because of their friends." 

---000---

• 



Discussion between three 5th Year '0' level ai ""ls: 

Deborah , Penelope . - good '0' level 

Lesley - average '0' level 

All three intended to enter the 6th form and were in the 

top set for maths. Penelope had been giving paid private 

tui tion for '0' level maths for· an 18 year old who had 

failed several times. 

"',/hat pressures do you feel?" 
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Penelope: "Everyone's going on about the exams you've got 

to pass." 

"Are you worried about ,job shortage?" 

Deborah: "Some people wi th lots of qualifications don't 

get jobs." 

"V/hat pressures are there to work hard?" 

Deborah: 

Lesley: 

"Depends on the people you go around vii th." 

"Rivalry with friends, be bigger than them". 

'·;/hat pressures are there not to work hard?" 

Deborah: • People you don't go around ':iith. Generally it is 

not a problem because you don't associate with them. 

"Can you describe something which has happened?" 

Penelope: "If you come early and do homework then peopl e 

call you nanes and say 'you don't do homework 

do you, we never do.'" 

"Concentrating on Maths, describe an ideal lesson". 

Deborah: "Explain it all first." 

"Have you noticed a difference in quality of explanations 

from different teachers?" 

continued •• 
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Discussion between 35th year girls - continued 

Deborahf 

Penelope: 

"Yes, if they don't explain it properly yo~ 

don't like to ask questions because everyone else 

thinks you're stupid." 

"It's better if the teacher turns round and asks 

you questions about the new topic to rna}:e sure you 

understand it." 

"Are there many cases vihen the majority of t!le class 

would like to ask questions but don't?" 

Lesley: "Yes." 

"They ask their next-door neighbour and sort it 

out that way." 

"Have you experience of mixed ability?" 

"Not in main subjects." 

"Only in the 3rd year." 

"Do es it I'lork?" 
• 

Deborah: "People who do 'ilOrk hard don't influence the others." 

"If they don't vlork and don't get told off then 

you don't bother either." 

Lesley: "You're on your own if you start working." 

"':,'hat about regular tests?" 

Penelope: "Yes, it's a good idea in all subjects, it makes 

you learn." 

"Is there too much homework?" 

Penelope: .. "Yes, if you get a lot of subjects on one nieht. 

"Is the maths syllabus too big?" 

Penelope: "Yes, we don't cover it sufficiently, better with 

deeper detail." 

continued •• 
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Discussion between 3 5th year girls - continued 

"Has maths been useful to you?" 

Penelope: 

Lesley: 

"Yes, it helps you understand things better, but 

you can't apply many things. I don't walk along 

the street tl""Jing to find out how to use the cosine 

fo nnul a. " 

"It melees you look at things and melees you try 

to di scover answers to problems in any walk of 

life. You don't use maths, but you use the 

methods like tools." 

"Does it meke you think harder than any other sub,ject?" 

All: "Yes." 

"Have you thought of a career in Engineering?" 

All: 

Deborah: . 

Penelope:. 

"No. " 

"':'[e don't know if we'd like it, you al ;'Jays 

associate it with boys jobs." 
• 

"It's just a \'lo:rd, nobody's told us about the 

different aspects of it. It doesn't seem very 

interesting. " 

";!!hat about 1)rimary school, how Vlere you taught?" 

Deporah: "';le vleren' t really taught, half of the day you 

just played around snd messed about." 

"Did you learn tables?" 

Penelope: "Yes, before. you were seven." 

"Was it a good idea?" 

Penelope: "Yes, but, I knew them more then than I do now." 

"Lesley, di d you learn tables?" 

Lesley: "Yes, I suppose it was really helpful.". 

--000--
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Andrew .. - 5th Year CSE 'Average' 

Typical craft apprentice - intended to .join lTavy as an 

artificer. Started schooling in Yorkshire, lived in a caravan 

for a year taught only by his mother - taught multiplic~tion 

tables by her and very grateful for them. Serious 2nd 

hardworking. 

"I want to be an artificer in the Royal Navy". 

"Has school prepared you for this career?" 

"They could have done more, 1'l1th smaller classes, text bool:s 

and more exp12nations." 

"Have you used 'Apprentice Maths?' 

"Yes, Quite a felv times." 

"Has it been helpful?" 

"It's been helpful in that there are more examples for one 

type of question than in the ordinary text book. There 

isn't, too much or too little." 

"'!/hat maths topics have you reainly used it for?" 
• 

"Trigonometry and volumes." 

"V/hat about self-assessment tests?" 

"First few were easy but they got harder so I read the 

passage 2nd it was helpful, laid out in understandable 

English. " 

"How does it compare "i th other books?" 

"It was a lot easier to read and understand, other books 

just have one example and from that one example you have to 

work out all the different ways vmereas in 'Apprentice' 

Maths' there's cll the different ways." 

c'ontinued ., 
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Andrew - continued 

"What about the other revision text book you bought?" 

"It is helpful, but the other text book for reading 

and understanding is a little hard - 'Apprentice Maths' 

is a lot easier." 

""/hat did you think of the 5th Year ' Apprentice Maths' club?" 

"It should hp-ve been started earlier." 

"The basics should be taught by the Eaths teacher and then 

this book can be used to advance on the basics." 

"Generally, what do you feel about your maths lessons?" 

"It's been varied, but I've tried to cope with moving from 

place to place." 

"i','hat needs to be done?" 

"Smaller classes, stricter discipline." 

"What was primary school like in Yorkshire?" 

"You could 'do anything you wanted, you weren't supervised." 

"Was it good?" 

"No, you weren't learning c·nything" just passing time away, 

doing things that weren't important." 

"'!fere you unhappy about it?" 

"Yes, if you said anything they answered your question 

and. you never heard anymore about it." 

"'Jas Secondary School an improvement?" 

"Yes, a lot better, classes reasonable size and teachers 

not all that bad". 

"'.'lhat about Comprehensives?" 

"I think the grammar schools' should be brought back in 

certain places, but comprehensives are alright for some. 

For those vmo have the brains and the knowledge there should 
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Andrew. - continued 

still be the grammar schools instead of having to wait 

for people of less ability." 

"What about learning mul tiplication tables?" 

"by mum taught me when I was aW8¥ from school (in a caravan) 

for a year. You can't do ma th s wi thou t tables: if you 

do something time and time again it eventually sinks in." 

"I"'hat changes Vlould you make?" 

"Smaller classes, stricter teachers, closer pupil/teacher 

relationship. " 

"V/hat about the Iiaths syllabus CCSE)?" 

"A few topics too many. I can't see any future use for 

sets. More teaching on basic maths end maths in engineering 

and everyday life." 

• --000--
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Carl ?th Year, weak CSE/non-examination 

Carl was originally keen to join the Navy, but aft'er obtaining 

all of the recruiting information modified his aim to a 

printing apprenticeship. He was in a 10vI ability CSE group 

(limi ted grade). Basically sensible and hardworking,. Out 

occasionally districted. 

"HoVI do you feel you've been taurht?" 

"Been treated well, but better treated in junior school, 

looked after you Vlell." 

"Has anything stopped you v.orking in secondary school?" 

"Friends talking to you." 

"Do you blame the teacher?" 

"Teachers could split you up." 

"Have careers lessons helped?" 

"Yes, told if Yle don't work hard, we'll miss out on jobs." 
• 

"Should careers have come earlier?" 

"Yes, in.the Lower School (1st and 2nd Year.)" 

---000---
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Nayan ,5th Year 'Average CSE' 

Nayan had travelled widely, after leaving Uganda, and had been 

to school in Leeds, York and Derby. 

"What do you hope to do?" 

"To be a banker after the 6th form". 

"How do you think you have been taught in Maths?" 

"Several different ways: in Africa they were stz-icter." 

"';;as that better?" 

"It helped a bit, but there wasn't that mal".y people messing 

around." 

"Has that been a problem for you?" 

UYes." 

"','ihen did you cone to England?" 

"I think I was about 10." 

"Here it was rrruch different, there it was quite easy." 

"';'/hat would you change in School r.iaths?" 

"Less pupils in a class; not vary it in different schools." 

"'.'/hat were Leeds and York Schools like?" 

"In Leeds it was pretty easy." 

"Was it strict enough?" 

liNo. 11 

"I'eople messing around?" 

"Yes." In York, it was strict, but I found the mrk too 

difficul t." 

"I s the 'Apprentice lilaths' Club a good idea?" 

"Yes, it helps r,i th ordinary maths." 

continued 
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Nayan - continued 

"Have you borrowed the book?" 

"Yes, I did the table of areas of metal and triangle 

work and percentages for banking." 

"Is it helpful?" 

"Yes, it is well written with plenty of eX2Eples." 

"Have you read the explanations?" 

"Yes, it's a lot easier than other books -;;hich don't 

explain it very well." 

"Has English alwa:rs been your first language?" 

"r;'y par en ts taught me some L'1dian and some Afri can, but 

I learn't English from Nursery School." 

"Have you found some books difficult?" 

"Yes." 

"Do you think Comprehensive Schools v;ork well?" 

"Yes, I think they do." 
• 

---000---
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Summary 

Several pupils were very critical of the teaching of 
mathematics in primary school, from the most able who 
thought too much time was wasted ("games 2t days a week"), 
to the less able who thought they had been neglected while 
the clever pupils received the attention of the teacher. 

Mixed ability groups were criticised by the higher ability 
pupils who felt the clever did not help the weak while the 
former were ridiculed for wanting to work. The more able 
pupils were happier to be in the graded ability sets in 
later years at school where "your fri ends egg you on to do 
better. n 

Low motivation and attai=ent, "mucking about" etc., were 
discussed, thought to be a general problem in all schools 
(gemes,visits, etc.) 2nd were attributed to factors such as 
the home, negative pressure from peer groups in "rough 
areas," poor job prospects and "boring" Vlork in mathematics. 
Strict but enthusiastic teachers were advocated. 

Severel pupils mentioned topics like sets ~~d the cosi~e 
rule as having no apparent applications in their lives 2nd, 
unlike some mathematics teachers, use~llness appeared to the 
pupils to be the justification for inclusion of a topic in 

the syllabus. 

Frequent changes of teacher and methods were mentioned and 
also teaching by non-specialist teachers of mathematics, 
together wi th large classes (35 in primary school) giving 
freedom to "hide" and "go to sleep." 

The general impression gained from this exercise was the 
overwhelming enthusiasm of pupils of all abilities to thil"..k 
hard and seriously about their experiences in mathematics 
~nd it is suggested that pupils might be consulted much 

more in matters of policy and syllabuses. 



Chapter 7 

USE OF 'Al'PREN'l'ICE MATHS' IN SJHOOL: THE 

'APPRENTICE MATHS' CLUB AND' OTHER EVALUATIONS. 
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The school had approximately 1400 pupils and was situated 
on the South East of Derby. The school population ranged 
from 11 - 18 years and covered a wide social background, 
including a significant number of socially deprived pupils, 
many of whom originated from broken homes. 
put considerable pressure on the staff and 
pastoral care system was necessary. 

These pupils 
a large 

Simultaneously academic subjects were taught to '0' and 
'A' level, as well as CSE, and examination remlits compared 
very well with schools in the seme area. 

Large manufacturing companies such as Rolls-Royce and 
British Rail attracted many craft apprentices (40 - 50 
per year), and it was often a case of the boy following the 
father into a tradi tional form of enployment. 

The Maths department had 10 staff and the syllabuses I,ere 
mainly tradi tionel l'Ii th emphasis on basic skills, both the 
Head of Department anq Second havit'l.g experience in 
engineering. 

Each yeer group consisted of 12 forms, divided into tVIO 

equal- ability bands; the bands were then sub-divided into 
sets based on ability in mathematics. In the 4th and 5th 
year these covered the range from '0' level to remedial. 
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The 'Apurentice Maths Club' 

This was advertised by the letter sent to the whole of the 
5th Year . 
There was an imnediate response with 35 - 40 pupils quickly 
volunteering to give up either lunchtimes or evenings. 
(Established examination courses meant that normal lesson 
time could not be used). 

Individual convenience and the need for small groups for 
detailed observation meant that the pupils were divided into 
four groups of approximately 8. 

The main reasons for attending the course I':ere as follows:-

1. Interest from 'able' C.S.E. pupils in the oaths 
applications required during apprenticeship. 

2. 'Average' pupils wanting to improve their chances 
of obtaining an apprenticeship. 

3. Very weak C.S.E. and non-examination pupils 
wanting to improve their baSic mather.;atics. 

A fourth and very important group was identified a.s 
follows:-

The shortage of mathematics teachers and an embargo on 
recruitment had resulted in some pupils being taught during 
the previous year by a succession of ffilpr-ly teachers, several 
of whom were not mathe::Jatics specialists. 

These pupils, therefore, turned to the maths club as a direct 
response to the inadequate supply of conpetent TIaths teachers. 

A fifth group consisted of seven fou~th year pupils; these 
were mainly very weak in mathematics while being enthusiastic 
to improve. (One boy was struggling with Physics because 

. of poor mathematics.) 
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TillL. ._- -_.'-.., SCHOOL 

Derby 

Telephone Derby 

Headmaster 
lOth September 1979 

- Dear Parent, 

We are planning to form a i'lathematics Club of particular interest 
to those pupils who intend to apply for a Craft apprenticeship or 
similar employment. 

The work will be based on a new text book "Apprentice i-laths" 
produced by the University of Loughborough (CbMET, Department of 
Engineering Hathema tics), after examining the needs of apprentices 
in many companies. The material will also help with revision for 
C.S.E.Mathematics, and includes samples of selection t~sts given by 
employers. 

While we provide all t"xt books necessary for the school 
curriculum, including G~C.E. and C.S.E. examinations, pupils who aro 
keen to obtain Craft apprenticeships may wish to purchase their OIm 

copy of the new book for private study. This would give the students 
practice in the uses of Mathematics in industry in greater depth than 
is possible during the normal school timetable • 

• 
Self-assessment tests trxoughout the book enable students to 

discover their weaknesses which can be corrected at the next meeting of 
the Club. 

}~.Gatenby will be pleased to meet any parent wishing to-discuss 
this work or to see a copy of the text book. 

Pupils wishing to take part ih the Club, which will probably meet 
at lunchtime, should see 1'lr.Gatenby in Room 28 or Room 20 as soon as 
possible, as numbers may need to be limited. 

Yours sincerely, 

J!eadmas ter 

-' -

.. < 
. .:. .;, 

, - -
: ., , ; 



220 

Programme of Work 

The datum for the work was the basic numeracy test given 
to the whole of the 5th year abili ty band. (Employers 
Specimen Test 1 in 'Apprentice Maths.') 

The initial aim was to correct the basic weaknesses 
revealed by the test; this was done by individual reading 
from 'Apprentice Maths' of those topics answered incorrectly 
on the test. It was decided that individual reading would 
lead to a true evaluation of the text alone and therefore 
formal teaching was avoided. 

The pupils with no basic maths problems (probable C.S.:!':. 
grade 1) went immediately to the practical applications. 

--000--

• 
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5th Year Pupils attending Maths 'Club' 

5th Year Report Job CSE 

*E M% Comment obtained F/c. A 

'0 ' Level 
Tim H. C 18 
Gary H. C 42 

Full CSE 
Bryan H. B 49 
Colin B 71 
Wayne C 51 
Kamaljit C 50 

John H. B 72 
Kenneth C 56 
Steven H. C 66 

Steven R. C 63 
Peter H. B 52 
John D. C 50 
Loma A 61 
Dameon C 44 

David W. C 38 
Stephen C. D 39 

Nayan C 45 
Roy C 51 
Paul D. C 49 
Gary B~ C 32 
Andrew A. B 43 

Peter R. C 52 

Stewart C. D 29 
Shaun M. D 37 

Poor basics C .A. B.R. 
Conscientious, 
lacks confidence C.A. Gel. 

Hard worker C.A. ? 

Able, determined C.A. Elee. 
Quiet, steady C.A. Build. 
Enthusiastic 2 C.A. s 

offered, 
R-R + B.R. 

Able, interested C.A. Elee. 
Polite, reliable C.A. R-R. 
Able, too easy- C .A. Chem-
going. ical Engr. 

Able, well-behaved 6th Form 
Enthusiastic C.A. R-R. 
Quiet, sensible 6th Form 
Excellent attitude 6th Form 
Weak, tries hard C. of F.E. 

Qui'et C .A. R-R 
Poor attitude, 
under-achiever C.A. B.R. 
Willing, but weak 6th Form 
Quiet, popular C.A. Foundry 
Enthusiastic C.A. R·R 
Tries hard, weak C.A. B.R. 
Determined, hard-
working. 6th Form 
Poor attitude and 
attendance C.A. B.R. 
Easily distracted Auto-Spares 
Wastes time C.A. Inter-

national 
Combustion 

B.R. =British Rail 
Cel. =. Celanese 

. 
DIE 

C 

3 
1 
4 

2 
1 
4 

3 
2 
2 
3 
2 
4 
5 

4 

3 
3 
4 
4 

3 

3 
4/5 

4/5 

C .A. = Craft Apprentice 
R-R = Rolls-Royce 
Elec. = Electronics C. of F .E. = College of Further 

Education 

3 

1 

4 

1 
3 

2 

1 
2 

2 
1 
4 

4 

3 
4 

5 

4 

4 

3 
4 

4 

4 

3 
5 

5 

cont'd •• 
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5th Year Pupils attending Maths 'Club' - continued 

5th Year R~port Job CSE 

*E M% Comment obtained F/c. 

Limited • GIade CSE 
Car1 R. B 44 Reliable, co- C.A. 

operative Foundry 4/5 
Graham P. C 30 Pleasant, willing C.A. 

but distracted Building 4/5 
easily. 

Richard E. C Abs Reliable but weak Butcher 4/5 
David T. B 35 Easily distracted C .A. Build-

ing. 4/5 
Gary G. B 46 Sensible, tries C.A. 

hard. Electrical 4/5 
Andrew B 41 Domestic problems, 

willing and we11-
behaved C.A. B.R. 4/5 

Genevieve C 29 Weak at basics C. of F.E. 4/5 
Steven I. C 44 Lacked maturity, 

poor concentration C.A. B.R. 4/5 

Non-
Examination 
Michae1 B. D 66 Weak, wastes 

time 6th Form N.Ex. 

• 
Key 
C.A. = Craft Apprentice 
B.R. = British Rail 

R-R = Ro11s-Royce 
C. of F.E. = College of 

further 
Education 

*E = Effort M = Mock 

Limited Grade Pupils 

F/C=Porecast 
A = Actual 

A 

4 

5 

5 

5 

4 

u 
5 

4 

-

The Limited Grade CSE pupils could. in theory, only obt,ain 
grades 3. 4 and 5 CSE: in previous years they would have 
certainly been non-examination but were following this course 
in an attempt to improve motivation. 
Several changes of teacher meant forecast grade was only a 
statement of pussible pass grades. 



Colin 

Some of the Pupils who Attended 
the Maths Club 

Had few basic maths problems. He hoped to become an 
electrical apprentice - his brother had been successful on 
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a similar course. He was a good CSE candidate and regularly 
did two homeworks per week. Colin Vias co-operative, Vlell
behaved and went to great lengths to obtain 'Apprentice 
Maths'. Careers vi si ts made him dislike large firms and 
fear the competition for the few available electrical 
appren ti ceships. 

Colin attended the uaths Club regularly; he had considerable 
difficulty in obtaining an apprenticeship. 

Kenneth 

Very talkative and argumentative in maths lessons vlhen not 
understa'1ding v,urlc. Erratic in homework - average/Y/eak Cs:E. 
Blaned his weakness in basic maths on fre~uent moving of 
schools, insufficient practice. 

Kenneth's father- was in engineering and encouraged him in 

his fanatical interest in motor-cycles. Ke~'1eth's school 
work suffered because of his garage job in the evenings. 

Kenneth attended the maths club enthusiastically and bought 
the book 'Apprentice Maths.' 

KeIL'1eth obtained an apprenticeship at Rolls-Royce as an 
engine fitter. 
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Graham 

One of a very poor, low ability and badly behaved group. 

He genuinely wanted to work in difficult circumst811ces; 

during the first term in the 5th year he had three different 

teachers for maths, including a biology teacher on supply. 

Graham wented to enter the building trade as a crai't 

apprentice; his father was a self-employed builder but 

wanted his son to start off with another firm. 

Graham's father liked 'Apprentice Maths' and helped Graham 

\Vi th it at night. 

Graham Vias unlikely to have done any maths homework in the 

4th or 5th year - unfortunately he was influenced by the 

badly behaved pupils around him. His attendance at the 

1iaths Club was erratic. 

Typical question: "Do you take the top number from the 
bottom, or bottom from the top?" 

Had great difficulty in obtaining intervievls for crai't 

apprenticeships. 

Michael - Non-examine.tion maths 
• 

Very ambitious considering his low ability. Initially 

aspired to be a pilot, (father on gro'md stai'f at airport) 

but modified this to be technician and finally failed to 

obtain a craft apprenticeship in aviation. 

Michael blamed his poor maths on 'playing around' at a 

village primexy school (claiming that less-able were 

ignored.) 

Poor concentration in maths lessons, preferred to 'clown'. 

No homework done in 4th and 5th years in maths. Attended 

link course in plumbing at Technical College. 

Decided to stay on at school after failing to get an 

apprenticeship. 
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Weak CSE but has been moved up from a lower gTOup where 

he had shown exceptional application to r.ork against 

difficul t circUIDstances in the botton set. 

Carl was motivated by an ambi tion to join the Havy, but 

was unsuccessful and changed his ambition to print Lrlg. 

Carl did about one hone work per week in the 5th year. 

He had great difficulty in obtaining employment. 

Lorna 

Extremely harcV/orking and conscientious. Above aver2.ee 

CSE candidate through effort, not ability. 

Tv.o homeVlol'ks per week regularly done. 

Intended to join the anny and used 'Apprentice ~'aths' to 

revise for CSP. - relied very heavily on the book in 

preferE' .. nce to· others. 

Bryan • 

Intended to becone a diesel mechanic; very quiet end 

hardwolxing-a steady 'plodder'. Average C3E candidate. 

Regularly and conscientiously did two honevlorks per week 

throughout 4th and 5th year. ';lent on v:orks visit to 

engineering works; surprised at noise, well end poor 

behaviour of some employees. 

Bryan attended the maths club regularly 2nd borroned 
. 'Apprentice I.laths' frequently •. 

He had considerable diff.iculty in obtaining employment. 



lTayan 

Left Uganda in 1972; very conscientious but weak on 

arithmetic, not helped by frequent changes of school. 
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Hayan hoped to enter banking work, but this vIas optimistic 

as he was a we'ak CSE candidate. 

TVK> homeworks per week conscientiously attempted wi th 

difficul ty. 

Hayan regularly borrowed 'Apprentice fiIaths' to revise 

for his CSS mathematics. 

Decided to stay on to improve his qualifications. 

Peter R. 

'Average' CSE. Initially an '0' level candidate but 

relegated because of his attitude and behaviour. He 

forgot books, distracted other pupils and Vle.s a frequent 

minor nuisance. He appeared in court during his 4th yeax 

for theft. 

His honewol'k Vias erre.ti.c and did not reflect his ability •. 

Surprisingly he very quickly obtained a craft apprenticeship 

wi th the le.rge fim at which his father was employed. 

Steven C. 

Very untidy pupil; 

poorly attempted. 

frequently forgot books; homevK>rk 

Showed 

concentration in lessons. 

Club. An underachiever. 

apathy on ,Iorks visits. Poor 

Unreliable attendance at r.:aths 

He obtained an apprenticeship at the fi m where his father 

was employed. 



Gary H. 

An '0' level candidate; intended to become a technician. 
Very quiet, extremely conscientious but suffered serious 
illness in year 5. 
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Gary made several \';Qrks vi si ts in year 5 and showed keeness 
for engineering. He attended the maths club regularly for 
four weeks but eventually thought it was 'too easy'. Two 
homeVTorks per Vleek regularly done. 

Gary subsequently accepted a craft apprenticeship. 

Steven 1. 

Steven was not a regular attender at the Club, but case 
once to borrow 'Apprentice Maths' to revise for an interview. 

Poor attitude in lessons, relegated to a lo\';er group. 

Obtained an apprenticeship at the lexge firm emploJ~ng his 

father. 

• 
Wayne ~ Average/weak CSB maths 

Quiet, easy going, regularly forgot books, poor 
homework and easily distracted. 

Intended to become a plumber but capable of aiming higher 
with more determination. Influenced by his uncle who had 
hiw own successful plumbing business. 

Attended' Maths Club well and worked from 'Apprentice Maths' 
at hone. 

Obtained a craft apprenticeship' at a large building firm •. 



Some Com:nents from those attending Maths Club 

Carl (Maths Set 4) wanted to practise fractions for a 

forthcoming job interview, as did Shaun (set 3). 

Shaun claimed to have done fractions lots of times, but 

had 'just forgotten them'. 
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Si:non (4th Year Set 1), although doing '0' level, 

considered he needed more time on arithmetic ':Ji th frequent 

'refresher courses.' 

Paul and Peter (weak CSE/Hon-exaJIl. 4th Year,) thought 

they covered too many topics and wanted more time on 

'useful topic s'. They would have liked the 4th and 5th Year 

to be s!lent on Maths needed for a job. 

Genevieve wanted help \'Ii th the steps in long division, 

even with practice from 'Apprentice Maths' she couldn't 

remember the sequence. 

Colin and Steven R. (CSE Set 2), asked to 
1~aths' for revision for CSE 't:ock' exams. 
the section on circles. 

bo:rroVl 'Apprentice 
They rlOrked from 

Colin, Steven R. and Wayne said they \'.ould have liked a 

CSE course based exclusively on'Appra'1tice Eaths' and 

Wayne said he vr.ished he had started on the book in Year 3. 

Lorna had 'kept a copy of 'Apprentice i.'!aths' for nearly two 

weeks and asked for permission to bor-row over the Christmas 

holiday. Lorna had worked through the Algebra, using the 

self-assessment tests. 

Lorna enjoyed Practise Exercise 7 and did the Practical 

Applications Exercise 3 up to number 7. 

• 



Observations from Lunch-time Meetings 

of 'Apprentice Maths' Club 

Number in brackets represents pupils' score on initial 
test (max. 26). 

\'lEEK 1 

Attendance 19. There was no meeting for the l'onday 
lunchtime and evening groups because of other school 

activi ties. 

Samnle Observations 

Kenneth (16) decided to work systematically through the 

exercises on decimals. He described the text as 'self

explanatory, straight to the point' 2l'ld 'not confusing' 

like other books. He liked the 'common English' wi th no 

'big words'. Kenneth later recorded his opinions on 

casette. 
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Bryan (20) was unable to do 48 + 0.4 but by reading the 

text understood and practised similar examples correctly. 

Bryan liked the meaning of the mathematical v.urds given 

in brackets, said the book was easy to read and found the 

examples in the exercises 'good~' 

Bryan hoped to become a diesel mechanic. 

Steven (24) hadn't knovlll what 'find the sum of' !!leant, but 

was oth erwi se sound on basi c arithmetic. Steven went 

straight on to the practical applications of decimals and 

fractions (cutting on a lathe) and found the work 

interesting, coping vd thout assistance. Steven hoped to 
become a draughtsman. 



Gary B (13) was able to read and correct his weakness 

with the decimal point in multiplication. 

Gary H ('0' level 26) Gary had no problems with basic 

232 

• ari thmetic so was told to choose some y,ork which interested 

him. He worked through the questions on gears (ratio) , 

vihich he did correctly and found interesting. 

Gary hoped to become a Technician Apprentice. (Eventually 

accepted a craft apprenticeship.) 

Kamaljit (20) couldn't do 3~ -
understood the correct method. 

27 
8 • Read the book and 

Lorna (19) corrected her wealmesses on the four operations 
wi th fractions (which only needed revi sion) and went on to 

the chapter on estimation. 

Loma hoped to join the army and saw t..~e ·,'.ork as useful 

revision for CSE. She coped wi th nos. 1 - 5 0:1 the 

self-assessment test but could not do 6 - 10 so worked 

through the text. 

Navan (13 ) learnt to CQpe wi th 48 + 0.4 on his ovm, but 

would have preferred 21·22 to also be YTri tt en as 
1.3 

27.95 + 1.3 as he Vias initially confused. (This was also 

requested. by lecturer at Skill Centre.) 

Uayan liked the explanation of maths terms and used the 

word 'divisor' happily;.. it was very unusual for these 

pupils to use maths jargon freely. 

Mark (an exceptionaily hard-working '0' level pupil) 

Used Apprentice!1aths to supplement his '0' level exercises 

on logarithms. Found Exercise 11 fairly easy but YlOrth 

doing, although struggled wi th( 1 )2. 
. . . 0.00765 
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D3EK 2 - Attendance 22 

A large group of 5th year pupils joined, being concerned 

at their lessons with non-specialist and supply teachers. 

The time was spent on the baaicmaths test. 

The 4th year evening group, all very weak, with scores 

of less than half on the basic test wanted help wi th 
fractions. The pupils said they had done the work before 

but had not had enough practice, were rushed on to the 

next topic too quickly before the work had 'sunk in'. 

Paul had, in his test, made 'subtr,'),ct 814 froD 2000' 

into 8140 • 
-2000 

Ian had missed out the 0 when multiplying by a number in 

the tens column. 

The 5th year Wednesday and Friday groups attended for the 

second time and continued wi thout supervision. There was 

no formal teaching and the pupils were loathe to finish 

at the end of the lunch hour. Colin had made two fruitless 

journeys to the bookshop to obtain his own copy of 'Apprentice 

Maths.' 
• 



VlEEK 3 - Attendance 26 

Graham - 'very Vleak C SE/N. The intending to enter the 

building trade; couldn't cope with the sequence of steps 
• 

in long division. Practised the examples given: in the 

text but also found the idea of a table of 'guesses' 

useful 

e. g. Quotient 17 
3 51 
6 102 

di visor 

Carl - very weak CSE/N. Ex hoping to obtain an 

apprenticeship in the rlerchant Navy. Wanted help with 

fractions. Thought the method of drawing boxes useful. 

David - weak CSE couldn't see hoVl to do ; x 5. but read 

the correct method himself from 'Apprentice Maths.' 
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The able 5th year boys Steven and Colin continued to. work 

l'Ii th interest through the practical applications including 

dimensions from drawings using decimal s and fractions • 
• 

Bryan'v/anted some ';Iork appropriate to. a diesel mechanic 

and was gi. ven the sec ti on on gear s to do. 

The general interest and IJotivation after three weeks was 

high and the pupils were continuing to vlOrk steadily on 

their own. 

Ei@lt pupils asked for copies of the text 'Apprentice Maths' 

to use for the .long weekend. 
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?lEEK 4 - Attendance 18 

4th year boys in the evening: Paul end David w8~ted help 

With; - t and it was necessary to show the diagr2l!ls in 
'Apprentice Maths'. The boys worked tr..rough Exerci se 7. 

Simon (OjCSE )wanted more practice on trigonometry; 

liked the idea of completing a table of trig. ratios 

given one fact (p. 232J 

Paul and David borrowed copies of the book. 

lTayan (13) VIas hopeful of employment in banking (though 

unrealistic) and having v.orked throu.gh basic faults was 

advised to attempt the percentages. 

Nayan was unable to start the self-assessment test (page I~) 
so worked through the text and practice exercises. 

David (18) felt he needed to practice decimal fr2.ctions 

e.g. 1 1 = 1.01. 
100 

• 
Lorna' (19) using the book to revise for Cs}: v.orked 

throu.gh the chapter on algebra; coped vii th most of 

self-assessment tests 2 and 3; was stretched on the last 

questions on test 3 and worked through the text. 

Andrew (18) continued the exercise on cutting lengths 

from a bar (addition and division of fractions) 

Peter (IS) pre.cti sed nrul tiplication and division of 

fr8.ctions and read ahd understood probl ems vd th mixed 
numbers. 

Loma and Jiayan asked to borrow the books for work at home. 
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A batch of 15 copies of 'Apprentice 1~aths' arrived on a 

sale or return basis. 

'ili thout pressure most of these were ordered by 10 pupi~s 

who had now been using the book for four weeks and were 

th erefore thoroughly familiar wi th it. It was nade cl ear 

that copies would always be available for loan from school, 

but the boys wanted a personal copy, particularly for 

reference later, in employment. Other boys s2~d they vmuld 

pro bably buy a copy when Chri stmas was over. 

The metalwork/engineering science teachers had exalnined 

the text and bought a copy for reference in the 7.'Orkshop. 

The engineering science teacher was preparing lessons 

around the text book and was enthusiastic about its value. 

SueciaJ. Unit 

The teacher in charge of thi s vd. thdra'llal unit was firmly 

convinced of the value of the vmrk and bought two copies 

of the text. 

This was considered val.uable, as the special unit, ,,,hich 

contained pupils unable to cope with the normal classroom 

si tuation, would allow pupils to vmrk steadily through 

the text durine school time. These pupils were not 

necessarily cli srupti ve; they incl ucled pupil s Vlho v/ere 

shy and lacking in confidence and possibly with severe 

domestic problems. 

The v/ork Vias very informal due to the small numbers and 

varying ages and abilities; the pupils using the book l'muld 

therefore be working voluntarily wi thout any pressure or 

persuasion. Their background in school was likely to have 

included frequent absence and unhappy experience in lessons. 

The text would therefore be serving a remedial function to 

compensate for an unstable background. 
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'Apnrentice Maths' Club - Week 5 

During his normal lessons, Andrew, a remedial pupil, 

could not convert mixed numbers to fractions; he .needed 

some help to draw the boxes as shown in 'Apprentice ~!aths;' 

ini tially drawing 2~ as 1 ~ , but eve..1'ltually learnt and 

understood the technique as a result of dra~dng. 

I5y showing Andrew the 3 examples given, e.g. 

= (4 x 5) + 2 
5 

= 22 , Andrew was able 
5 

to understand the method and practised Exercise 3 vdth the 

intermediate step 

= ( --'x"--..... )'::-+"--_ 
5 

Andrew liked this explanation and was able, for the first 

time, to do the examples (and understand). 

He produced an excellent piece of \'.Qrk, by .his standards 

and asked for' Apprentice !laths' i::1 several subsequent 

lessons to continue the. work. 

The 'concrete' approacq of dravdng boxes, combined "\Iith 

the intermediate stens in the calculation, had enabled 

this re;nedial boy to cope with hitherto impossible YiOrk. 
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Week 5 - continued 

Steven said he lrould like 'Apprentice Maths' as an 

optional extra subject on the time-table replacing, say, 

games. 

Colin and Dameon thought it might be better to incorporate 

the v/ork into the main syllabus, and leave out, specifically, 

sets and Venn diagrams, which they felt they l'Amld never 

use. 

\'/hen pointed out to the boys that, perhaps, l.~aths should 

be interesting for its own sake, Steven and Dmileon said 

'maths should be usefUl.' 

Carl asked in future for two lunch-time sessions i:!'lstead 

of one. 

David, lTayan, Andrew, Loma, Bryan, John and Peter all 

borrowed copies of 'Apprentice Maths' to revi se from over 

Christmas. 

In addition, Kenneth, Dameon, Graham, Gary and Colin 

bought their ol'm copies and lrould be revising from them . 

• 
Interview Vii th a typical ootential Apprentice 
Andrew S. 

The opportunity arose to talk, confidentially to Andrew 

about his views on school and maths teaching in particular. 

Andrew was in 5G4 (limited Grade CSE, Grade 4 best 

obtainable.) 

Hobbies: 

Trade sought: 

tenor horn in orchestra (as ,'IaS 

father) repairing, cleaning bicycle. 

Shee tmetal/copp er smith , stimulated 
by school metalwork.· 

First Interview: Thought it was easy going. Too 

many maths questions. 



Andrew felt that he had been well-prepared at school 
and covered the right things, but needed more time on 
Maths and English and less on 'Quest' and 'Careers.' 

239 

He had always finished his Maths homework in class and· 
had done none at home in the last year. 

Andrew said he had been distracted at Primary School, 
,Ii th a lot of 'messing around.' 

Various pressures VIi thin the school meant that there 
was little opportunity for regular formal meetinss of 
the Club after Christmas. External/internal examinations, 
interviews, report writing by staff, etc., suggested th<It 
for the future, the Club would be most effective if 
started at the very beginning of the Autumn term and 
probably concentrating on 4th year pupils. 

Further evaluation of the text book took place whenever 
the opportuni ty arose in the normal time-table and when 
individual pupils came for extra tuition on a camlal basis 
after school and at lunch times • 

• 
The pUpils continued to borrow the books or use their own 
copies. 



Use of 'Apprentice Maths' during Normal Lessons 

As part of their normal syllabus, a 3rd year L!aths set 

containing future GCE and CGE pupils, were tackling 

volumes. 
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The need to appreciate prisms as a family of solids of 

uniform cross-section is a major concept and was inadequately 

covered by the existing school text-books. 

The latter simply gave the definition 

V = (area of cross-section) x length and 

there were no diagrams. 

This was· inadequate for all but the most able pupils and 

in the past it had been necessary to m~ke up examples 

showing the different types of prism. 

'Apprentice rfLaths' provided an excellent introduction and 

explanation, and practice exercise No. 2 was suitable for 

determining whether the pupils could identify a prism. 

The thoroughness of the explanation was superior to any of 

the school's normal texts, and the children appe2Ied to 

grasp the \"Iork quickly: 

CONCEPT OF ~ 

SOL-ID Dj:" l.ltJiFoR~ 

C~oss- Sr:c.."TIO"-l 

The substantial quanti i;v and variety of cross-sections in 

practice exerci se No.- 3 were· at exactly the ri~t level for 

this class, Vii th easy examples for the weaker pupils 8.."'ld 

qui te difficult ones for the faster pupils. 
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Response 

It was obvious that the children enjoyed this Vlork; what 

appeared to interest them was the problem of recognisL~g 

a cross-section as a combination of several shapes. This 

vlOrk occupied the class for one week and they were given 

three questions for homework. (Samples of horney.urk are 
shovn in the appendices.) 

These questions were particularly relevant, the volume of 

metal in a pipe, and the swimming pool being very frequent 

'0' level and CSE questions. 

The question on the pipe was qui te well done, the main 

problems being in the arithmetic for 1i (R2 - r2) x l 

The three examples also illustrate the range of ability 

'lIi thin one maths group which was a top set out of 5, but 

which had several pupils who would eve.'1tually only mane.ge 
a poor CSE grade. 

~ne question on the hexagon was only attempted by a few 

pupils, but exercised the minds of the abler pupils; some 

divided the hexagon inoto 6 triangles, while ot:,ers treated 

the cro ss-section as two identical trapezia. 

THE MD 5, 1\& LE. 3~j) '/';;:AP.. 

PUPII-S WER£ It:ll~RfsfED BY 

'TilE. VOLuME. 

(PAC"I!. 20 ,,) 

OF III IS . 

The children were asked to explain their enthusiasm for' 

this particular work. 
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Several of the boys agreed with the ablest, P.obert, ,iho 

said it Vias a 'challenge', since each shape was different 

and several different area formula needed to be selectad. 

T'nis was an instance of applying skills in u-"lfemiliar 

si tuations, so frequently advocated by mu. 

The work appealed to most of the 60 pupils · ... !lO attenpted 
it, not just boys interested in engineering ';.Qrk . 

• 



PERCENTAGES 

Before attempting compound interest as part of their 

3rd year syllabls, a group of future '0' level and CSE 

pupils needed to revise percentages. 

Self-Assessment Tests 
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The self-assesGlllent test, u. 149, was given to the whole 
class. Virtually all coped yll. th q. 1 - 5 (fractions to ;0 
and q. 6 - 10 (decimal s to 5h) , but only 2 coule. do 

q. 11 - 15 (5~ to fractions) and only 9 were able to do 

q. 16 - 20 (% to decimals.) 

This gave a clear indication of the weaknesses of tIle class 

and therefore they I'lere given (after the explen8.tion p. 151) 
exercise no. 3, page 151, which they were able to cope vii th 

well. 

Ti'lo or three of the more able pupils quickly progressed to 

the practical applications exercise on page 154. Paul 

preferred this because 'you have to ,';ork out vkdch !;)ethod 

to use.' 

Exercise 3, p. 151, was successfully completed by all of 

the class in approx. 30 minutes and after a short 

explanation as on page 151. Practice exercise 4 we.s given 

for homework. 

Some pupils had 0.i ffi cuI ty changing 13~ to 13.125 while 

others, like Alan, Vlrot~ it straight down. Robert, Paul 

and Alan did practical applications. 

It was apparent that the work was at a suitable level for 

the majority of the group, and the practical applications 

provided an extra challenge for the more able pupils \"/ho 

would have been bored or held back by the majority of the 

pupils \'Iho needed to practise the exerci ses. 
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Percentages - continued 

Response to Homework 

Practice Exercise 4 was completed successfcllly by over 

90% of the class, Vii th the exce:9tion of 3 !lUpils still 
1 

having trouble Vii th ste:9s like changing /8 to .125. 
IEost pupils got all 15 questions right 2..'1d c12.i::led to 

have found the level correct. 

The three Bore-able boys \71:0 did the practical 2.pplications 

as far as question 8 17ere also successful 2..'1d said t::ey 

preferred this tY:ge of \"Iork because:-

• It is harder than normal exercises, 

• You must find the correct approach, 
• u 

• The questions add a new dimension, 

Use of' 'Apprentice !.'aths' \'Jith a 4th Year 
CSE G.,..oup 

This was a particularly restless group, who nere having 

difficul ty ','Ji th standard fOr;;!. The ex:?la."lation on :9. 57 

l'Ias given end :9ractice ,exerCises 7 - 9 I'lere done. 

These were far more comprehensive th2..1'J. the ferl exe.m:ples 

in the usual CS3 text and occupied this difficult class 

l'lell for a double lesson. The level 2..1'J.d gradi!lg of the 

eXar.lples '.'fere exactly right, tal~ing as a criterion the way 

the class norked continually '!Ji thout becoming restless, 

bored or giving up in frustration. 



EVALUATION OF'APPlL-::lfTICE MATHS' 

A Student ~orking by Private Study at Home 

(Not from the main school in the evaluation) 
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This girl has always found difficulty with rLathematics while 

being of 0 level standard in several other subjects including 

English. L~ her fifth year at a comprehensive school, she. 

attempted a C.S.S. basic mathematics test. Vlhile ~uestions 

invol ving verbal skill were answered \'lell (S'c,-ch as 

interpreting a graph), the following were answered incorrectly:-

Covered in ' ApDrentice !.:a ths ' 

1 • 13578 i' 2 Pages 46 and 47 

2. 3995 i' 17 Pages 46 and 47 

3. 1 2 Pages 1 - 3, 5, 11 1- x 33' 5 
4. 2 

13' + 
3 

24" Pages 9 and 10 

5. 100 - 28.73 • Pages 26, 27, 37, 38 but not 
·099.91 

6. 28.73 x 100 Pages 29, 30 

7. 28.73 1- 100 Pages 29, 30. 

8. 5.2 x 8.6 Page 41 

9. 47 + 4.7 + 0.47 + 0.047 Page 37 

10. 0.8 x 7 x 1.2 Page 48 
2.1 x 4 

11. Convert ~' :2. and 
7 l~ to 

decimals. Pages 30, 31. 
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Attendance at 'Apurentice Maths' club 

The normal weekly attendance appeared to be-around 25. 

This was regarded as exceptionally good by members of the 
school staff and there had been no similar success .. .a tli 
5th Year pupils in recent years. There were competing 
attractions at lunch-times, such as discos and inter-f~rm 
sport. (Fifth form absence averaged 20% throughout the 
year and approximately 70% went out of school for lunch.) 

Some examples of reasons for non-attendance at l.laths Club: 

• 

• 

• 

• 

• 

Paul, Stephen, Andrew: job interviews. 
Roy: appendicitis but asked for 'Apprentice 
Maths'to work through at home. 
Gary H: the first drop-out: thought the ",ork 
was 'a bit easy, but could I borrow the book 
to read at home.' 
Stephen H: regular absence from school ~~th 
parental support. 
Genevieve: 'Forgot, but will definitely come 
next week.' 

• Simon:' Had to get my hair cut.' 

• 

Summary 

The Club could be regarded as a success having repeatedly 
motivated pupils to give up their lunch times (including 
bringing sandwiches especially.) 

As no teaching was given, the sole motivation was the 
text book 'Apprentice Maths.' 

This was borne out by the large number of loans (at least 
20) and individual purchases of the book (10+), especially 
considering the proximity to Christmas. 
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The book had then been used by pupils from '0' level to 
remedial; there was some evidence that parts of the text 
were too eag,y for '0' level pupils, but there was 
considerable evidence to show that very good· CSE pupils 
were challenged and interested by the practical applications. 

Average and weak CSE pupils had been able to read and 
understand previously troublesome work and appreciated 
the straight-forward language. 

The level of examples was such that the pupils worked 
happily on their ovm, but without boredom. 

Pupils (such as Lema) with no interest in Engineering, 
were able to find a large amount of sui table material 
for revision for CSE which stretched them. 

The basic mathematical difficulties, especially division 
of decimals, and multiplication and division of fractions, 
were covered in such a way as to allow almost all pupils 
to correct their difficulties without assist2~ce. 

The only instance of inadequate coverage was \Vi th a very 
weak pupil who could no.t folloVl the routine of long 
division. FloVl charting provides a possible teaching aid, 

In the. test school, the main CSE 5th Year classes (which 
included members of the club were covering the compulsory 
'modern' mathematics topiCS (sets, inequalities, 
transformations, translationsJ 

When asked to compare this type of v~rk Vii th 'traditional 
topiCS', the class overwhelmingly favoured the traditional 
topiCS. They asked 'what is the point?' of the modern 
maths topiCS. 



Chapter 8 

TRIALS WITH PUPILS OF ALL ABILITIES USInG 
PRACTICAL A...""PLICATION QUESTIONS FROM 
• APPREHTICE MATHS' 

A set of examples was given to the pupils to undertake 
on a voluntary basis; the examples chosen were all from 
• Apprentice Maths' and were selected for the fcillovdng 
reasons:-

a. They were representative of those seen 
during visits to local industry. 

b. They contained explicit diagrams Which 
illustrated their engineering content, in 
contrast to the normal work of a more 
abstract nature generally found in the 
school text books. 
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Approximately twenty boys and girls undertook the work in 
their spare time, over the half-term preceding Christmas 
1980, with the exception of three boys who were able to 
use normal lesson time, For the majority, the close 
proximi ty of internal and external examinations meant that 
lesson-time must be spent on the school syllabuses. 

The pupils represented the whole range of ability and all 
had practised the operations needed in the examples during 
their previous years at-school. 

The pupils were taught in various maths sets based on 
abili ty, but all had the same maths teacher. 



Obiectives 

• 

• 

• 

To obtain the pupil8' response to practical 

applications, compared with their normal, 

more abstract, mathematics. 

To compare the performances of pupil s of 

various abilities ('0', CSF., ITon-ExP411) while 

attempting the same que8tions' 

As these examples were of the level reo..uired 

by firm8 visited locally, to determine the 

calibre of pupil able tooo:pe vrith this ':Iork. 

To compare the standard of those pu:pils able to 

do this \'lOrk with those pu:pils studied in the 

previous year, for whom records existed of 

examination and numeracy test results, and the 

a:p:prenticeshi:ps which they obtained. 

Limitations of the Inve8tigation 
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This work could not be regarded as a controlled experiment 
• 

in motivation, fo:::, some willingness was required to take the 

work hone. (It was explained to the pu:pils at the 

beginning that the work was vollmtary 2nd should not be 

allowed to interfere vii th normal homewor1c). 

However, it was hoped that these pupils Vlould be able to give 

v2J.id opinions in their comparison of this work \'It th their 

more usu.al work. 

A further indication would be the amount of work completed 

over a ~~stained period,especially as the sample included 

a few pupils who were unreliable in their normal homework. 



EXAMINATION GHADING ~Y~T~ 

EQUIVALENGE OF GCE '0' LEVEL Mm CSE 

GCE 0 CSE 
, , 

'former (A' .' eil1.rlvale!l:t to" 
:. . . . ( ,., . , .. O:.l'evel ' .. 

. pas s. . .' ( B , .1,. , , . . 

. '.. ( , grade " C . 
. level (C .. '. o~' b~t'te~:' " . . .....; . ~ --. . 

unclass-

D 2 
E 3 

4 average stand
ard at 16 

ified U 
5 

U unclassified 
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'O'level is designed for top 20% in each subject. 

'0' level and CSE together are aimed at top 60% 
range of ability in each subject. 

Average commitment, .six or seven subjects. 

90% of all 16 year olds enter at least one CSE 
or 0 level. 

"> 75% of all 16 year olds obtain at least one 
graded result. 

SOURCE: "EXAMS BHIEl!'" ( ) A SGHOOL EJCAMINATIOlHl GUIDE 

FOREMt-LOYlffiS - SCHOOLS COUNCIL/UBI. 

250 



251 

Categories of Puuil 

Good '0' Level 

Two boys who were expected to obtain grade A - enthusiastic, 

well-behaved, two homeworks completed every week, usually 

all correct. Attendance of class arOlmd 95%. Neither boy 

had any interest in engineering as a career. 

Weak '0' Level 

This boy seemed bright verbally, but made many r,istakes 

wi th basic concepts; probably !Jlaced in this group because 

of ability in other subjects. 

Rejected the advice to enter for both GCE and CSB examinations, 

w2..'1ting '0' level or nothing - peer group pressure? 

These formed the majority of the pupils in the trials 2..'1d 

are the main source of craft apprentices. A few might 
'double enter' for GCE and CSE, but .,-. :'lost v/ere ca!lable 

of CSE grades 1 - 3. • 

Class attendance usually around 90%. Generally reliable, 

hardworking and conscientiou·s over homework, except for a 

few exceptions v/ho had good ability but 107/ !!lotivation. 

(One boy from a similar class C8.'l\e top in the recruitment 

tests of a large Derby firm in 19801 

Limited Grade CSE!Non-Examination - The :Domain of 
tho se vii th Poor 'Numer2.cy' 

These :pupils were in the lower half of the .school ability 

range; they were offered the chance to sit the Syllabus 2 

examination (best possible grade obtaina.ble was 4 ; some 

pupils did not Ylish to take any CSE examinations~ 



A typical group would contain some regular truants 

(attendance of class sometimes below 50%). children in 

care and some with criminal records. Occasionally there 

would be an unmarried mother. 

Continuity of lee,rning follo\ving a sequential ~llabus 
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was very difficult; (one boy was frequently absent if his 

father was suffering from epilepsy). others only e,ttended 

after a vi si t from the Educational Welfare Officer. A 

'disruptive' transferred from Leicestershire '.'las subsequently 

removed from thi s nevl school. 

Wi thin sl1ch a group there were still willing a.r.d conscientious 

pupils; three,of these attempted the exanples from 'Apprentice 

~,ia ths' . 

These boys had suffered in their third year when their 

Maths teacher left to start a family during the year and 

a replacement was not available. 

In the fourth ye8.r their maths teacher was ill and they 

were taught for most of the year by non-specialist sunDly 

teachers. 
• 

At the beginning of year 5, they were there ~ore dispirited 

end lacking in motivation, although still well-behaved end 

regular attendeTs. 

\'Till ia.m, whose parents w,ere \'Test Indian, and Kern Tong Fong 

(Chinese) , vtere co-operative but had obviously lost the 

enthusiasm which had been noted in earlier yePTs' school 

reports. 

Nei ther had a clear idea of a career, and initially they 

would try to read magazines re,ther than attempt the 'boring' 

classwork. 
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Philip was an extremely keen all-round sportsman and 

initially intended to enter the Navy. He took part in the 

'Duke of Edinburgh's' award scheme. Philip was obviously 

fluent in conversation and was able to describe in great 

detail his caving end camping trips. 

Against this very positive background, Philip was extremely 

Vleak in basic J!!athematics, e.g. 

1 x 1 x 1 = 3 

20004 me:ms "Two hundred million and four" 

4 x 4 x 4 = 52 

1, 8, 27, 64, ("ITo idea") 

9 x 8 Vias computed by adding nine 8' s which had 

been tabulated. 

(Philip was su bseC!.uen tly re j ected for a career as a chef 

in the Navy; "You're just the sort VIe are looking for but 

your maths aren't up to it". Philip later passed the 

maths test for the Army). 

Each year a few boys from the Limi ted Grade/Ho:1-~amination 

classes were accepted for craft apprenticeships in. the 

less sophisticated trades, e.g. heavy engineering, joinery, 

but 8uch boys had no hope of entering precision engineering, 

electronics, tool-making, instrument making, etc. 

However, these would certainly be the pupils most likely 

to cause employers to accuse schools of 'falling stp-lldard.s.' 
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Comnarison of Attendances at l~aths Lessons 
~or GCE Maths Set 1 and Limited Grade C~I 

Non-Examination Set 7 
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N.B. Sets 1 - 10 in Year 5 
according to ability in maths 
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Ouestion A 

Cutting Speed on a Lathe (Page 117 in 'Apprentice Maths'). 

(Substitution in a given formula) 

Gi ven N = 1000s 
lTD 

-' find N for given velues of S, D and " 

'0' Level nunils 
• 

The two very good '0' level pupils had no trouble vr.i th 

this problem, using logarithms for the division. 

The third weaker '0' level boy cancelled 
500 

].000-:)( 50 
Y x 3.142 

27 

, 

lmlike the other boys who saw that it was easier to treat 

1000 x 50 as 50,000. The weaker boy was al so happy to 

write 500 x 50 = 2500 and obtain the wrong final answer. 



CSE Pupils 

Chris, a very keen 'O'/CSE pupil (probable double entry) 
performed the substitutions correctly, but failed on 
50000 by long division as follows:-
169.668 

.0033933 
169.668 /5000. 

Andrew, an 'average' C SE pupil, wrote 1000 x 50 
3.142 x 54 

but could go no farther. 
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Linda, used a calcul2.tor and obtained the correct answers. 

Brian used logarithms and obtained incorrect answers 
because o~ incorrect characteristics • 

• 
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'duestion A (continued) 

Limited Grade eSE uunils 

i'Tilli2l!l end Fong were unable to underst2nd the question. 
Every steF had to be explained to them; even though they 
had spent time on logarithms in previous years, nothing 
had been retained. William did long multiplication for 
40,000 x 40 and obtained 40,000 as follows:-

Place value, etc. 

40,000 
x40 

00,000 
40,000 
40,000 

Fong and Willialll v/ere asked to multiply 1000 x 50 and 
made several guesses, including 5,000 and 5 million. 

(In a later exercise, Philip wrote 20004 a.s 'Two hundred 
million and four'). 

It should be stressed' that all three boys were well-behaved, 
regular attenders at school end were by no me8r.s at the 
bottom of the ability range (being in set 7 out of 10). 
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Convert dimensions in inches to mm. p.45 in 'Apprentice Maths' 

It was given that I" = 25.40 mm, and the diagram was to 

be redravffi with 8 dimensions e.g. 13.375" converted to mm. 

2nd corrected to 3 decimal places. 

'0' Level 

The two very able boys had. no trouble wi th this. Both used 

long multiplication. 

Simon, a ,'leaker bOY, had some trouble, having several 

attempts at 13.375 x 25.40 as follows:-

13 .375 
25 .400 

00 000 
000 000 
450 000 

• 

25.400 
13.375 

127 000 
1778 000 

00 

etc. 

Simon then drew a grid of vertical columns to help, 

but still had. not seen that the O's in 25.400 I'rere 

superfluous (including the extra one he had added). 

Bventually Simon W2~S able to do the conversion but 

continued to write the superfluous rows 0000 in the long 

multiplication. 
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CSE :?upils 

Chris was able to start this question but made tv/o mistakes 

due to incorrect placing of the decimal point and his 

final diagram contained the obvious inconsistencies shown 

below. 

( 
t 

I • <r 
OCI 
co 

C 
r 
g 
IJI 

ta 

( 
( 

~ 
\ll 
• 

M 
0--

.. _>--_ DE.C.IMAL POIIlIS 

oBv'IOOSI-"i INc..ofit4ZIOc..-r 

Failure to recognise ridiculous an8w·ers (place value). 

Calculators 

Andrew used a calcul?tor and obtained the correct 

answers - it is probable that he would not have done so 

well by long multiplication. 

Linda also obtained the correct answers vii th a calcula.tor 

'.'men ex:?erience would suggest that she viOuld. have made 

mistakes in lo'g mu.l tiulication. • • 
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Limited Grade CSE 

William, Fong and Philip, although given that 1" = 25.40 1!Illl. 

were unable to start the ~uestion. 

However, once told that they IIlUst multiply, their 

mul tiplica.tion was quite accurate. (They did need to be 

reminded about the placing of the deciIT.al point.) 

(The fact that these boys had been taught by several 

non-specip~ist teachers in the previous year meent that 

they had probably s:gent many hours practising basic 

ari thnetic rather than following a more comprehensive 

syllabus} 

• 



Ouestion C 

Choosin a bar for machinin a certain diameter 
convert fractions to decimals, compare relative sizes 

p. 34, 'Apprentice Maths'), 

A man is asked to produce a bar of 0.610" dia. In the 
metal sto~e, the materials availRble are:-

t" dia., 9" dia., 
16 

c:;" d' ~ ~a., 

8 
11" dia., 
16 

in dia. 

Which bar will he choose if he is to waste the least 
amount of materiRl when machining di=eter D? 
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How far '.'r.i.ll the cutting tool have to be wound (or fed in) 
to produce the'req,uired size? i.e. what is c1.istance x? 
(D is the diameter of the bar chos~. 

C) --.ll 
• o 

'0' Level Punils 

Mark and Richard had no problem wi th this q,uestion and 
were able to see that the tool only moves .0075 in order 
to remove 0.015 from the diameter. (This confused all 
of the other pupils, even though several had used a lathe). 

Simon had some trouble w:Lth converting 11 to a decimal 
16 

and incorrectly said that the tool had to move 0.015 and not 
0.0075. 



CSE Puuils 

Andrew correctly converted the fractions to a 

using his calculator a.nd chose the right bar. 
Andrew failed to halve the amOtUlt of metal to 
from the ciameter. 

decimal, 
However; 

be removed 

Linda's solution and mistake Vias identical to Andrew's, 
but she also wrote 
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9 = 1.77 
lb 

(Divided 'top' into 'bottom ,). 

and. D - 0610 = 0625 = 0.15 

instead of D 0.610 = 0.625 - 0.610 = 0.015 

again illustrating disregard for the decimal point. 

Tim, Jill and Chris had no difficulty with the selection 
of the correct bar, but failed to calculA.te the amount 
to move· the lathe tool • 

• 
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Lir;!it ed Grade CSE 

Philip was unable to understand the question. He needed 

to be shown how to change fractions to decimals, couldn't 

do long division and struggled with....9. and 11 by short 
16 16 

division. 

Philip was able to compare the decimals and decide that 

0.625 "JaS the most suitable and obtair,ed 0.625 - 0.610 = 0.015" 

as the amount of metal to be removed. He did not realise 

that the tool had only to be fed in 0.0075, even after 

explanation. 

~ong end William both needed explanations to convert the 

fre.ctions to decim?ls. Both were able to do the short 

division but Fong struggled with 

PLACE VALUE 

....Q...5.. 
16 I g.Ot) Fong carried 1 not 10. 

1Tei ther of these boys could comnare the sizes to choose 

the nearest size aoove '0.610. Fong thought 0.75 W8.S 

9r;!al1er .than 0.625, but changed his mind when 0.75 was 

wri tten as 0.750. 

1Tei ther boy could see that to find how much metal was to be 

removed, then 0.610 must, be subtracted from 0.625. 

At this stage the boys said this example vms a 'bit too 

hard' ::or them, but they did ask to continue with the 

program of work on practical applications. 



-
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Ouestion D 

~ !:)lTI1A(..:iION of 

REL£IIA"" i)IM€.tlS' olll~ 

Use the Theorem of Pythagoras to calculate: 

• o· Level Punil s 

This :p~duced a careless mistake in obtaining 8. dimension 
to form a triangle by Mark, but otherwise both he and 
Richard had no reel problems with this question • 

• 
Simon 8~SO managed this question correctly, after a 
false start, using sine and tangent, although the question 
specifically instructed the use of Pythagoras. 



Ouestion E 

Calculate the width of a uu1ley groove 

(Page 244 in 'Apprentice Maths') 

(Trigonometry, subtraction of decimalS) 
20.,,,,, 

c 
~ -

The sketch shows 

dete.ils of a groove in 

a pulley for? vee 

bel t nrive. 

Calculate X 

This was the only question to trouble Ma!'k, who made a 

basic error in using 18 mm. as the length AB. 

• 

Mark triec. to \'Iork out 

from the triangle below 

rather thpn the one 

suggested by dotted 

lines in the ~uestion. 

(Mark frequently used 

unusual approaches to 

problems, invariably 

correctJ 

Richard used the suggested triangle and obtainec. the 

correct answer. 

Simon 1.l.sed 400 instead of 200 for the half angle 

but otherwise used a correct method. 

265 
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CSE Punils 

Andrew and Linda were unable to attempt this question. 

Chris needed help to form the trie~gle but correctly chose 

tangent and worked the remainder of the solution correctly, 

including the use of logari tlo.ms with negative chpracteristics. 

Chris made the unusual mistake of using logs to add two 

numbers. 

Tim struggled to form the tricmgle,initially used sine 

instead of tangent and instead of subtracting 2 y. 5.848 from 

20, his \'lorking was as folloVls:-

Limited Grade CSE 

20.000 

- 5.848 

14.152 

- 5.848 

8.304 

• 

This C!llestion was obviously well beyond the ability of 

~illiam, Fong and Philip. 



CSE Pu:oils 

Andrew wali1 able to form the required triangles, obta5.n . 

the correct side lengths by subtraction, and correctly 

use Pythagoras and his calculator to obtain the rea..uired 

hole centre distances. 

Linda had to ask for help to form the re<1.uired trip.ngles, 

correctly used Pythagoras for the first dimension but her 

second solution was:-

2 
x = 3.1 2 

9.61 

38.44 
= 6.2 

x 2.02 

x 4.0 

Failu .... e iJJU:1ediately ~r ~ successful 
solution to a similar nroblem. 

Jill, Tim, Chris needed some help to form the reC1.uired 

triangles but then completed the solution correctly, 

on their own. 
• 

Limjted Grade CSE 
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William, Fong, and Philip had no recollection of Pythagoras 

Theorem and were unable to attemnt this Question. Their . . -
non-existent ability vdth logarithms made it seem pointless 

to lead them through the question. 



Question F 
A circular bung fits into a plate as shown. Calculate 

distances A, Band C. (Answers in eec. fo~. 

A A 

,3,-'815· 

.. 
VI 
4-. 
o 

This question did not trouble either the '0' level or 

the CSE pupils. 

Limited Grade CSE 

William and Fong were both unable to start this ~uestion. 

Fong couldn't reme!:lber hoVl to change 7 to a decimal, 
8 

al tho'ugh he had done 5. exanples, including ~, in the 

urevious week. 
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N"ei ther boy could deduce that to obtain dimension A, 2.5 

must be subtracted from 3.875 and they needed prompting to 

rea.lise that the answer be div-ided by 2 to obtain A. 

1. 375. + 2 caused Fong great difficulty and many attempts 

were need ed to get .6875 including 

Q.3].6 
2 /1.375 

1 0 

375 

and .687 r 1 

POOR KNOWLEDGE OF 
TABLES 



Some of the Punils' Comments on the Work 

Very Good '0' Level Punils 

"As a paper for use in class as an al ternati ve 

to school books I think it vlOuld be very useful, bringing 

a 'mature' aspect into the theorems and proving that 

theories such as Pythagoras are useful and so oU5ht to be 

learnt." 

"All in all I enjoyed the vlork ann each que8tion tested 

me but I felt that too much emphasi s was placec on 

arithmetic." 

Richard 

"I have enjoyed completing this I"lorksheet \"t\ich I 

found very interesting. I preferred this ty:pe of naths 

v/here the ~uestion could be linked to a situation in YlOrk 

than copying seemingly endless exercises from text books." 

• 

Weak "0' Level 

3imon (v/ho made numerous mistakes). 

".This was an interesting sully into a sub,ject 

I lmow very little about ••..• most of the questions were, 

when brought down to the basics, simply arithmetic and 

geometry wi th occasionally a splash of trig. to liven 

things up. 

"30 all in all a good interesting fairly easy to 

do sheet." 
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CSE Ptmils 

Chris (Possibly also double entered '0' level). 

"I think that the engineering work is more interesting 

because we work wi th real problems e.g. A drawing 

gives the length of a bar 55.78 mm. 1:. 0.05. Then we have 

to find the largest and the shortest length the bar can 

be. ':Vhereas in normal classwork we just get numbers not 
• die.grems and ree.l live problems. 

"People could say the engineering work is harder but 

I found it easier to understand then normal classwork. 

This is probably because we have diaarams to help us do the 

uro bl em. " 

Tim (CSE grade 3 - 4 forecast) 

"I found thi s \'lork very sati sfying to do, the main 

reason being you get a sense of achievement by doing 

something like this on your own. It is a better way of 

doing me.thematics becau.se it gives you a chence to look at 

the item instead of having them described to you. 

"The most difficui t I found Vias a pulley groove and 

I had to calculate using trigonometry." 

Chrisand Tim both liked the \·.Qrk enough to ask to 

continue at home vr.i.th wo:rk from 'Apprentice Maths.' 

Jillian 

"After having done these types of maths problems 

compared to the ordine.ry text book problems, I found them 

relatively easier and the problems, especially with the 

help of a clear di aaram , seems easier to understend and 

therefore easier to solve." 
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Limited Grade CSE/Uon-Exanination 

The fact that William and Fong repeatedly asked for this 

work in normal lessons proved its value as a motivator' 

of two previously di8piri ted but conscientious pupils. 

William, when asked why he liked the work ssi d "You 

can see 'Nhat it's for", precisely the answer given by a 

third year boy in a separate lesson. 

PJlilip said he liked the work because it made him 

"think harder." 
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The Failures 

Some pupils didn't complete the work vdthin the seven 

weeks allocated. A brief description of the reasons 

might illustrate the problems schools face:-

Richard: "My father is decorating my bedroom and 

I can't get in to my folder." 

Gary: . "It was ever so hard.: I looked at it '.Vi th 

my mu.m end we could.n' t do eny of it." 

(Maths Set 2 out of 10). 

Gary was spend.ing three nights a week on a part-time 

job and admitted this was affecting his '.'Iork. 

Andre'.v: 

Frl?.nk: 

lain: 

Started. well but involvement wi th school 

pantoJ:lime prevented cOJ:lpletion of the work. 

Potentially a good '0' level pupil but 

associated vd th a rebellious group end didn't 

like to be seen carrying books around school 

- fear of l.a.belling as "creep". Also awaiting 

court appearance for motor-cycling offence. 

Applied for craft apprenticeship although 

qui te c8.:pable of technical 1'lOrk. Promised to 

complete the work while doing his evening job 

as a petrol vamP attendant. 

A very willing limited Grade CSE pupil who 

was genuinely unable to attempt the c<uestions 

on hi s O'iIl. 

Richard: 5th yea.r CSE pupil, left ·school for two weeks 

on Mediterranean Cruise (immediately prior to 

'Trial' external examination~. 



Practical Apulications from Rollo-Royce 

The samule calculations were incorporated into a short 

booklet, describing some of the uses of mathe~atics in. 

the aero-engine industry. 

This r;ork was shol'm to some of the 4th year boys, who 

were surprised at the high standard of maths u.sed in 

industry. 

!.!ark, a potential university mathematician, said he 1'!aS 

surprised that 'an engineer was not just a man wi th a 

spanner Vlho undid things.' I,lark was intending to enter 

accountancy after Universi ty: similar views were expressed 

by Richard, who intended to study law, although from en 

engineering baclq~round. 

T7io CSE boys, Leroy and Frank, were more interested in 

work at Craft level. Fr10mk hoped to enter the Havy and 

Leroy w8l1ted to do welding. Both boys were surprised in 

the quantity of maths used in industry, and Leroy thought 

"YOU ~ust worked the machine without having to do maths." • J 

Leroy end Frank I'lere e~ongst the best CSE candidates and 

theirienorance of the need for.maths must give concern 

if typical of the rest of the pupils. 
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3imilF.,rly, Mark and Richard appeared to have 'wri tten off' 

engineering or never considered, being totally l.maware of 

its mathematical content and seeing it basically as a lOI'lly, 

practical, non-acadew~c occupation. 



EVALUATIOn OF 'A..upR..~rTICE ?:ATHS' 

Eotivation from Practical AplJlications 

The training superintendent and a skilled craftsman from 

Rolls-Royce brought sample calculations and engineering 

drawines, specially prepared for the 'Appra'ltice 1faths' 

Club. 

274 

These v/ere shol'm to the boys duriI'l..g a lunch-time session. 

The obvious authenticity of the drm'dngs, vii th actual uses 

of sine, cosine, etc. interested the boys and they v/ere 

fascinated by the idea of an accuracy limit such as 1 inch 
and a micron (.002 mm). 10,000 

TI1e rather com~lex trig. examples perforoed in the 

toolroom led Jorm to remark that while he understood 

SOH, CAR, TOA, etc. he could not select the correct trig. 

ratio for a particular situation. 

This problem is covered very adequately in 'Apprentice 

l,;aths' and John borrowed a copy to ',lOrk through. '.'1i thin a 

week he returned with eight sides of work and claimed he 

had overcome his difficUlties. (A sl31TIple of John's work 
in overcoming his problem is shovm as shovm in the Appendices.) 

·.'1hile JOPJl had been provided vlith two other text books for 

his cst course, he had been unable to read and understand 

this najor O/CSE topiC. ,His work from 'Apprentice Iiaths' 

was totally self-taught, it was correct and included 

practical applications, not simple repeti tive examples. 

After struggling on the 4th question of the self-assessment 

test, John had conscientiously.worked through the practice 

exercise before attempting the more difficult practical 

applications. 
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Summary 

All of this work was of a type seen at craft level industry, 
yet one of the questions even tested Mark, the most able 
boy in the school 5th Year. 

It is ironic that neither Mark nor Richard, who claimed 
to have enjoyed the work and were distinctly able, had 
any intention of entering engineering, even at graduate 
level. 

Simon, although entered for '0' level, made fre~uent 
mistakes in basic processes such as long multiplication. 

The CSE pupils, in general, showed competence to carry out 
the processes, such as trigonometry and ~ythagoras, once 
the nroblem had been reduced to a simnle tri8n~le. 

The limited grade CSE pupils (grades 4 and 5) were out of 
their depth in most of this work. They Vlere totally unable 
to read and understand any of the questions and had little 
appreciation of nlace value (11.75 is smaller than .610"). 

Their knowledge appeared to be limited to the four operations 
of decimals, without l~ng division. They had no 
competence in logarithms, fractions, trigonometry or 
Pythagoras' Theorem - all topics used in engineering at 
craft level. 

In theory, Fong, Philip.or William could obtain a CSE 
grade 4 or 5 and a craft apprenticeship; (in the previous 
year several boys vii th grade 5 (and one ungradeq), obtained 
craft apprenticeships. They would surely be struggling 
'.Vi th the mathematics involved and their scope of work 
within a company Vlould be very limited. 



276 

It is clear that 'craft apprenticeship' is a blanket term 
which covers a vast range of abilities- (from CSE grade 1 to 5) 
and as noted by Fi tzgerald ( 8), the maths reQ.uired varies 
from firm to firm and~ within the same company, from 
department to department. One company visited had a 
two-tier apprenticeship scheme (one for CSE grades 1 - 3} 
another for grades 4 and 5. 

There is obviously not a 'typical' craft apprentice, but 
a continuum of 'ability varying wi th the requirements of the 
job. 

The trigonometry involved in the tool-room at Rolls-Royce 

required competence in maths at ne~r '0' level standard, 
and it was noted that craft apprentices opeci~~ising in 
electronics and instrument fitting often had grade 1 
CSE or '0' level. 

For heavier work in the locomotive and carriage ':{Qrkshops, 
British Rail were apparently sp..tisfied by their repeated 
recrui tment of trainees with grade 5 CSE • 

• 
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Conclusions 

This exercise has suggested that even with 'good'-CSE 

pupils (say grades 1 - 3) , further instruction Vlould 1:ie . 

needed ~ the emnloyer for problems like:-

(a) Annlving trigonometry and Pythagoras in 

sitnations where the appropri?te triangle must 

be ide..1'ltified. 

(b) Amount a cutting tool moves is half the 

amount removed from diameter. 

There would also be mistakes due to lack of 

appreciation of nlp,ce value and failure to 

recognise ridiculous positioning of the decimal 

point. 

The pupils with CSS grade 4 and below would need close 

supervision in all mathematical Ylork and would be 1mlikely 

to cope vii th highly skilled craft work. 

(c) The only pupils vii th the 'insight' to solve all of 

these questions indenendently were the potential 

grade A '0' level candidates, and these had no 

interest in engineering at anv level. 
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Calculators 

~~ puyils, Andrew and Jill, obtained more accurate 

answers by calculator than would have been exp ected had 

they used long multiylication and division. The calculator 

obscured their poor lmowler1.ge of place value. 

Motivation 

Al though it was made clear that the l'lork was yurely 

volunt2.ry, and no specific reason was given for setting 

it, mo st pupil s he.d completed several hours work at home. 

Most yreferred the '.'Iork to normal school maths, Sllch I'lords 

as "re~d", "live", "Mature," "achievement", "cle2.I'diagr2J!ls", 

aypee.ring in their comments. 

The three girls who did the work found it enjoye.ble and 

this Vias consistent vii th the current trend for a few girls 

to enter craft ayyrenticeshiys. 

7Tilli8B and Fong, the two very week boys, had virtu2.lly 

"swi tched off" in math~ as they began the 5th YeO'.r, but 

their interest was revived and su.stained when they could 

see that the work was related to employment. 

:arian,. a boy cayable of '0' level but poorly motivateo., 

said he wented to be a draughtsm:m O'nd attempted the work 

\':hile 'babysi tting.' on realising he neeiled log tables 

he m2.de a special journey home for them. 

The work Brian yroduced on this project, although incomplete, 

\'I8.S considerably more than his usual homework. 
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The pupils who did not complete the work were mostly 

affected by negative pressures outside of school and these, 

of course, ydll exist no matter what material is· presented 

with the intention of improving motivation. 

There will be some pupils for whom the efforts of the 

school have negligible success; in December 1980 a boy who 

had received years of remec1.ie.l help in Engli sh and Maths 

obtained an interview for a craft apPl'enticeship. This 

boy had a score of lout of 26 on the 'Apprentir.e !',!aths' 

Specimen Employers Test consisting of basic 2.ritlmletic. 

Obviously the employer should not consider this boy's 

weaJcness as representative of the school's leaving 

population. 

The work did show the vdde ability rpnge for which 8chools 

must cater; it seems reasonable to suggest that e~ployers 

of craft apprentices, do not generally see either the most 

able of the school leavers, or the most unsuccessful 

(ann often most difficul~. 

These two groups often attract the most attention and 

resources - the academic usually having the most able 

teachers for the school's prestige i.e. '0' 2nd 'A' level 

results - the remedial having much smaller classes. The 

'average' pupils containing the potentia.l craft apprentices 

are perhaps the most neglected in terms of the total 

school resources devoted to them. 



Chapter 9 

REPORTS BY PUPILS, TEACHERS, mPLOYERS 
ON 'APPRENTICE MATHS' 

The various users of the text were asked to comment on 
various aspects of the book, such as scope, quality of 
explanations, value of practical applications, etc. 

Extracts from the reports were as follows:-

4th Year Hi~h Ability '0' Level Pupil 
1lark Earnshaw 
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" •••••••••• I found the book as good, if not in some cases, 
better than our present text book, simply because of the 
excellent explanations, which were given specifically, not 
'decorated' with fancy phrases." 

"I sincerely feel it should be used in conjunction with 
our presant text book." " •••• a definite boost for 
anyone studying CSE's or '0' levels." 

Practical applications: "I think the book is a real 
eye-opener to the work'an apprentice has to do. It 
surprised me and I'm sure that some s1;lldents have a nasty 
shock when they discover the amount of maths needed for an 
engineering apprentice, •••• I thought an apprenticeship 
was an easy way out if you were unsuccessful at school and 
liked getting your hands oily:" 

Mark suggested introducing the book in year 3, before 
making option choices. "This would show 3rd years what 
was needed for an apprenticeship, providing an incentive 
to work and prevent disappointment when they found that 
after messing about in lessons they require that subjec~ 
for an apprenticeship." 



REPORTS ON ' APPRENTICE MATHS' 

Kenneth Windridge 

5th Year CSE pupil \mo obtained a craf't apprenticeship· 

in engineering. 
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"I used the book to help me pass my apprenticeship maths 
test for a job and I am pleased to sa:y it helped me pass." 

"The explaining of the ari thmetic is so easy and all the 

di fferen t exampl es are gi ven. " 

"The exercises are helpful because the different ways are 

put in different exercises e.g. fractions instead of 

multiplication, division, addition and subtraction in one 

exercise, they have separate exercises." 

"The practical exercises are good because the drawings show 

you will crop up in the actual job and you vlill recognise 
it instead of just remembering lines in a book." 

"There are enough topiCS in the book to cope vii th every 

aspect of Craft Apprenticeships and that is all we need." 

"It is better than oth~r books because they just teach you 

'parrot fashion' j' VIi th this book the thinking is left up 
to you." 

"I would just like to thank the authors. It has helped me 

a lot and virtually got me a job. I \,,Quld like to see the' 

book introduced into the class and not just as an exercise 

book for extra work." 

Kenneth's parents expressed their gratitude for the WON 

at a parents' evening and their comments are recorded 

overleaf. 



Mr. J. 
The 

Gatenby, 
- School, 

., Derby. 

Dear Mr. Gatenby, 

Avenue, 
, 

Derby. 

19th Ee.y 1980. 

Kenneth has now obtained employment as an apprentice engine 
fi tter at Rolls-Royce Ltd., Derby. 

Un til last year we onere very concerned about Kenneth' s general 
progress until he started the 'Apprentice Maths' club held in 
the llillch-hour. -

After this his attitude improved and he appreciated the way 
the School was trying to help him. He used the text-book 
'Apprentice Eaths' regularly in his spare time at home. 

We believe this \7ork helped Ji:enneth to improve his r:atheTIe.tics 
and also to obtain an apprenticeship. 

Yours faithfu~ly, 

}\.,., 
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John Hall 

5th Year CSE pupil intending to become an apprentice. 

"I have used this book for trigonometry because t cou1~ 

not determine ..mich sign to use e.g. tan, cos, sin, but 

now I have used the book I find it easy. It helped me 

by taking an example and putting it into an imaginable 

si tuation. The book also takes an example and shows you 

easy ways to do it." 

Steven Rl-jodes 

5th Year CSE pupil hoping to become a draughtsman. 

"The practical applications are interesting and helpful •• 

This book is far better than any other CSE book at 

explaining problems. The exarnples are easier to follow 

and more numerous. I think the course should h~ve been 

started earlier, at the beginning of the 4th year. 

5th Year CSE pupil who bec2Ille a craft apprentice in the 

building trade. • 

"I found the book very useful, especially before I went 
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to interviews. The night and morning before I went I had a 

good look at the book. Tb~s helped me a lot, especially 

at the Gas Board test." 

"The self-assessment tests save a lot of time doing things 

which you already know." 

"One good idea in the book is the practical exercises. 

They show you how and where the maths are needed:' 

"The book far excels any other CSE book." 
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Simon Robinson 
4th Year '0' level pupil. 

"The book was used for extra help vii th trigonometry. 
The explan?-tions were clear and precise and straightforward 

and do not 'waffle.'" 

"This book is clearer than my text book '?!.athematics Three' 
by Clarke which misses out steps and in places is very 

obscure." 

Andre", Ashworth 

5th Year CSE pupil intending to join the navy at craft level. 

Andrew used the book for revision for exams. at school and 
at home. 

"The quality of the book is excellent, explanations are 
clear to understand and plenty to learn from." 

The diagrams are clear and it is a pleasent book to v/ork from." 

"Modern maths should not have been included as mode:m maths 
such as sets are no good to anybody', while if they were not 
included in the syllabus other important topics could 
be taught." 

Nayan Khetain 

5th Year CSE pupil intending to stay at school. 

"The book is helpful and interesting because it is not too 
easy end not, too hard." 



;: . 
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Lama POVlell 
5.th Year CSE intending to join the Army 

Loma made excell'ent use of the book for revision for 

CSE exams, filling a complete exercise book in additio~ to 

her normal, lesson ·.vork. Her work covered Fractions, 

Algebra (with practical applications), Specimen lliployers' 

Tests 1 - 7, Trigonometry, Ratio and Proportion, The Circle, 

Angles, Constructions. 

The fact that Loma regularly ca~e back and asked to borrow 

this book over a period of a year, and the ~uantity and 

quality of VION produced, verify its use as a C3E revision 

text for private study. 

Loma's report included:-

"The explanations are easy to read 2nd vii th the help of 

diagrams enabl e a better understanding of the topic." 

','The self-assessment tests are very helpful as they certify 

just how much of a certain topic you know and how much you 

must revise, in which area and to vihat depth to fully 

understand the topic. I think 5 - 10 questions are enough 

to certify whether you know a subject or not." 

"The practical applications were alright, though I tended 

to stay more with the practise exercises when I couldn't 

do the self-assessment tests." 

"I think the book could do Vii th some explanations of 

Transformation, graphs end their gradients and specific 

gravi ty and density." 

"In'Mathematics Three', if you get questions wrong 8.<'1d have 

to revi se them, it is a long and tedious way for you are 

confronted with solid writing, whereas in 'Apprentice Maths" 

there is not so much writing and the explanation is helped 

by examples and diagrams." , 



"I can't really improve the book, only by adding a few 

more subjects and topics and a few more specimen papers." 

_ "I found 'Apprentice Maths' very helpful and hope I have 
learn't enough to succeed in my nearing examinations." . 
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Colin Lang 
5th Year pupil (CSE)intending to become a craft apprentice 

"The quality of the explanation is excellent, because 

no-one el se needs to explain it." 

"The self-assessment tests show you the parts where revision 

is needed." 

"The exercises start easy and provided you have read 

the pa?sage on the exercise you should be able to do the 

more difficult sums." 

Suggestion: "Log. tables should be included to make it 

a more complete book." 

• 
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Mr. K. White 

Mathematics teacher with previous experience in 

industrial accountancy. 

1. Used the text for teaching of fractions, revision , 
of CSE topics. 

2. Explanations are exceptionally well laid out and 

easy to follow. 

3. The self-assessment tests are very useful. 

4. For those pupils who are actually involved in 

apprentice mathematics, the practical applications 

are'helpful and interesting. 

5. Obviously as a CSE text book this book is inadequate, 

there are not enough topics covered. If the book's 

scope was broadened to encompass a more comprehensive 

range of material, then the simple explicit 

fundamentals \\Quld make this an excellent CSE handbook. 

Mr. R. F. Jenkinson 

Mathematics teacher, Bath (obtained the book after 

seeing newspaper letteJ:; describing' Apprentice Maths' club.) 

Used as CSE revision and Technical Drawing source book. 

"Well laid out pages, no t too nmch on a page, clear and 

concise explanations. Most useful having v~rked examples 

and then a fair amount of questions for the children." 

"Explanations are the teacher's role, not the thing for 

books to attempt at great length, as some do, especially 

dealing with less-abl e children to '!.nom lengthy verbage 

is a waste of time." 

Self-assessment tests: 

''When the children couldn't do any of the questions 

(e.g. fractions), I used the assessment test after 

covering the Vlork in the book. My pupils were not 

capable of using the tests in the mature way required for 

self-assessment. 
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Mr. R. F. Jenkinson - continued 

Practical apnlications: 

"These satisfy a long felt need, not having ~_ technical 

experience it was difficult for me to think up examples. 

Some of the more technical examples were rather hard .to 
understand, if one had not had an engineering background. n 

Mr. Jenkinson would have liked additional topics for CSE 

work to include: 

graphs, distance/time, conversion 

money - salaries, H.P., insurance 

averages 
Compound, Simple Interest 
Scal e dra·,'r.ing 

Metric Weights 

, 

Mr. Jenkinson suggested using the format for 'Apprentice 

Maths' to write a specific CSE book, as "every other 

series 'aimed' for CSE Mathematics is unsuitable for the 

less able due to cramped presentation, too much explanation, 

too few examples, too expensive. 

"I find the SMP books •••• too cramped, writing is too 

small, exal!lples are too few." 

• 
Mr. Jenkinson also requested a non-answer oook, because of 

the self-assessment tests. 

"Overall, the book is a useful bridge between theory and 

practical application in that my less-able pupils see why 

they must learn certain skills, rather than learning 

techniques in abstraction ." 

Mr. Kinsey 

Head of Mathematics, Queen Elizabeth's Gr8lill-:lar School, 
Ashbourne. 

"I regret I did not use youx book as I could not afford 

to buy it out of my school allowance. n 



Mrs. L. White 

Mathematics Teacher 

"It obviously only covers some areas of CSE work. I 

would imagine it Yiould be difficult to find a better book 

for use by apprentices to give them a good basic knowledge." 

"The explanations and worked examples are very good, 

certainly a great improvement on most maths test books." 

"The self-assessment tests seem to have value ei ther to 

encourage a student who has done well, or as an indication 

that further efforts are required. They also make it possible 

to short cut Vlork which is alres.dy adequately 1lllderstood." 

"Some of the examples seem a bit difficult, especially at 

the end of the chapters •.• " 

Practical Applications 

"From lini ted experience of the needs of engineering 

I would imagine them to be very helpful indeed. The 

diagrams are commendable for their clarity." 

"Some more \'lork on chartging units and e>""}lressing e.g. 3 m 

in cm. could perhaps be useful." 

"There are many CSE text books, but it is very difficult 

to find one which contains good explanations as I'/ell as 

sufficient exercises. I have not seen any CSE text which 

could be used by a pupil on his own as well as this one 

could be." 

Suggestion: "A few more worked examples for the practical. 

applications exercises." 



290 

Mr. K. Cullen 
Teacher of Engineering SCience/Metalwork 

Mr. Cullen himself served a 5-year craft apprenticeship 

in engineering and worked as a skilled machinist before 

teaching. 

"The main use was with lower ability pupil s l'men they had 

specific' difficul ties such as fractions and decimal points." 

"The main areas I found most useful were Algebra (p. 109), 

Areas, volumes, squares and square roots, powers and indices. 

I actually based a lesson on volume using the book \','hich 

proved to be very successful as an ai d to learning the 

principles and calculations involved." 

"The feedback from individual pupils who used the book 

when in difficulty was excellent, Vii th a high success rate 

in overcoming these problems and difficulties. The self

assessment tests in the book are an excellent idea and help 

give more confidence to pupils." 

"In general, I think this book is an excellent aid to pupils 

taking Engineering Sci~ce and fills a need for pupils and 

teachers as a refresher in maths relevant to a technical 

subject. 

Suggestions for imnrovement 

1. A more detailed contents table. 

2. An index at the end. 

3. More practical applications. 

4. The short section on inverse proportion, pUlleys 
and gears was most helpful and could be extended. 
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Mr. J. Walker 
A Chartered Engineer turned Maths teacher in a large school. 

Mr. Walker clai:ned he was unable to use the book in school 

as he tau@lt mixed classes and not all wanted to be 

apprentices. 

This point was contradicted by the very successful experience 

wi th pupils like Lema who made extensive use of the book 

while not being particularly interested in engineering. 
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Mr. D. Hal:fpenny 
Chartered Engineer, involved vr.i. th draughtsmen a'ld graduates 

at British Rail, discussed the book with people in industry 

and teachers of maths. 

Sample comments: 

Teacher: 

Teacher: 

Engineer: 

Teacher: 

Teacher & 
Engineer: 

"Some operations are well explained in 

words and clear diagrams, but others 

e.g. division of fractions are just stated." 

"Is 0.649 a realistic degree of precision? 

Is long division still needed, except 

as a quick approximation to check calculator? 

Do people still use logarithms?" 

" "Fluent mix of units is expected still. 

Surely engineering is all metric? " 

"A child will need a teacher or mentor to 

bridge the conciseness of presentation of 

most topics. 

Everyone's opinion: "Well done." 

Comments • 

In fact, the experience in school showed that a teacher \'laS 

not necessary even yr.i.th 'average' pupils end the book was 

far more easy to understand than the very wide range of 

books available in school. 

Similarly, the ~omment about Metric/lmperi~l Units is not 

justified; the visi ts to industrial firms confirmed the 

requirement for Imperial Units for many years to come. 



- -
Apprentice Training Superintendent,--- -
(after approximately one year's use of the" text). 

"This book has been used as a teaching aid for Craft 
Appren tic es who are experi encing di fficul ty with 

calculations in the Workshop or maths at the College of 

Further Education." 
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"It has been used as an aid to overcome his ovm difficulties 

.••... its comprehensive cover has catered for all our 

pro blems and the success achieved led us to purchase a 

second copy when the other was temporarily mislaid." 

"The apprentices who have used the book speak very highly 

of it." 

Mr. 'IT. Gordon, 
Deputy Manager, Skill Centre, Long Eaton. 

"The Education Instructors have guide lines in presenting 

revision applicable to mathematics - we think it covers 

in a siI:!ple and explicit form problems which are encountered 

by apprentices in the ',:.urk situation." 

The Education Instructor "has found it to be useful in 

te.king various examples from it for use in the classroom 

si tuation.
h 

Mr. J. "Dassett 

Education Instructor, Skill Centre, Long Eaton. 

Mr. Bassett answered concisely the 9 topics suggested on 

the sta'1dard review form as follows:-

1. Use of the book 

Revision of basic arithmetic plus geometry, trigonometry 

and algebra where appropriate for engineering, 
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electrical and building trades courses in MSC, TSD, 

Skillcentre. 

2. Quality of the explanations 

They are easy to read and understand. 

3. Self-assessment tests 

Very helpful. 

4. Quantity of questions, examples. 

Adequate. 

5. Practical applications 

Helpful and interesting. 

6. Scope 

Adequate. 

7. Comparison with other tests 

CO'llpares well vr.i. th exi sting skillcentre text books. 

B. Suggestions for improvement 

"I feel that the description of parts of the circle 

i.e. circumferen~e, diameter, radius, are required 

by the student before reaching Chapter II. Suggest 

inclusion at page iB/19. 
of explanation that t 

2/3 

Page 14 suggest inclusion 

is the S8Jlle as t- + 2/3 . " 

9. "I consider that 'Apprentice Maths' brings to 

frui tion very l7ell the intenti ons stated in the preface." 



r 

L 

. . 

Mr J Gatenby 
30 Chestnut Grove 
Etwall 
Derby 

Dear Hr Gatenby, 
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.J 

I thought you would be interested to hear about two occasions when we made good 
use of the 'Apprentice Maths' book you kindly left us after your recent visit. 

During a classroom lesson on drawing interpretation, the Instructor asked the 
Craft Apprentices if they had any questions regarding the calculations they had 
just completed. One of the students said he was concerned trat others in the 
class were experienced in trigonometry and that this was a subject on which he 
had no knowledge. The Instructor agreed to give him personal tuition after 
the normal class hours. This proved to be very time consuming and progress was 
slow. 

When I heard about the situation, I suggested that the Instructor loaned him 
your maths book and made himself available for any clarification needed. 
Further tuition did not prove necessary and the apprentice concerned said he 
had benefited from working through other sections of the book. 

The second incident arose when an apprentice showed he was unable to subtract 
two decimal numbers. Examination of his workings showed he did not always 
keep the decimals in line and he was not sure which number was placed under 
the other. Failure to complete the work set led to him giving classroom 
discipline problems which were uncharacteristic of him. Fortunately, he 
responded in a positive way when I suggested he borrowed the maths book and 
did some revision over the Christmas holidays. He returned the book yesterday 
with a smile saying I can do them now and explaining how he practised through 
his holiday on examples he had found for himself. 

As you can see we have already found the book very useful as a self teaching 
aid to apprentices who could have lost their way in our training scheme. 

Yours sincerely, 

Superintendent 
Training Workshop 



American Revie\,is of 'Apprentice Maths' 

While this work was proceeding in England, the author 

became aware of similar eValuation taking ple.ce in the. 

U.S.A. Samples of the reviews were as follows:-

Thomas F. White - Maths Coordinator, reported that the 

dropping of the + i'rom 6 + 2 + 4 - 3 was confusing, but 
8 

the presentation was othe~'dse excellent. 

Whi te no ted the inclusi. on of Imperiel 2nd Metric Units, 

and ste.ted that they had tried to make students 'think 

Metric. ' 

As noted by the pupils in England, White commented, 
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"Wri ting style - excellent - very clear and 
understandable. In many, many cases their 

presentations are the best I have seen in my text." 

Self-assessment tests - "An excellent idea. n 

Practical Applications - "good and plenty (not ca'!dY) 

to challenge all students from all vocations." 

Duane M. Gowing, Dean of AcadeJ11ic Affairs, Missouri 

Insti tl.lte of Technology, suggested the addi tion of a 

chapter on calculators and appendices containing all tables, 

e. g. trigonometry, 10 garl th.'IlS, etc. 

Gowing continued, "The reading level is appropriate 2nd 

the number of examples given are more than sufficient •.• 

It introduces the student to not only the math, but also 

vocabulary that is needed in the trade and technical area.s. It 

Inspite of different conventions in America for decimal 

point (2·34 vs 2.34), roundingoff, the dollar, double 

symbols i.e. +2 -+3, (Americans sometimes use +2 - +3 , 

the Dean considered that only 20% of the material. needed 

modifice.tion for use in America. 



Scope of 'Apprentice Maths' compared with 
Tradi tional Maths CSE Syllabus 

Introduction 

The preface of 'Apprentice Maths' makes no claim for 
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the text as a full-time course book for all CSE pupils; 
however, a number of teachers liked the format and 
suggested a C SE text Vii th a similar style; many pupil s 
used the book for revision for CSE while not specifically 
interested in engineering. 

Therefore, it was decided to estimate the extent to which 
the book covered the traditional CSE maths syllabus as 
followed by the majority of entrants to craft apprentice
ships. 

The syllabus used for comparison was the East Midlands 
Regional Examination Board 'full' CSE (i.e. pass grades 
1 - 5) - a small minority of very weak pupils attempted 
the Limited Grade Syllabus (only pass grades 4, 5). 
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SCOPE OF 'APPRENTICE MATHS' 
RELATIVE TO THE MOST TRADITIONAL CSE SYLLABUS 

OFFERED BY EAST MIDLANDS 
REGIONAL EXAMHTATIOnS BOARD {Used 

1980 S:yllabus {'Full' CSE) 

Paper 1 (30% of marks) 

Four operations with number, money 
S.I. units, decimals. 

Prime and composite numbers. 

Fractions, conversion to decimals 
and vice versa. 

Approximations, estimates and 
rounding off. 

Squares and square roots leading 
to whole numbers ( 20. 

Graphical representation of data, 
graphs, pie charts, etc., mode, 
mean etc. 

Percentages, applications. 

Ratio and proportion. • 

Speed, distance and time. 

lhunber patterns, sequences. 

Use of letters to represent 
numbers, simple formulae. 

Symmetry, properties of common 
figures, plane and solid. 

b:y the Test Schooll 

Coverage in 
'Apprentice Maths' 

Covered. 

Hot covered. 

Covered. 

Covered. 

Covered. 

Hot covered. 

Covered. 

Covered. 

Not covered. 

lTot covered. 

Covered. 

Symmetry not covered. 
Plane figures covered. 

N.B. Paper 1 was taken by all CSE pupils 
(Full CSE and Limited Grade (grades 4, 5 only ) 



1980 Syllabus 

Paper 2(a\ (Full CSE only) 
00% of marks) 

The four operations for bases 
other th2n 10. 

The index laws. Standard form 
(A x 10"). 

Length, area, volume, triangle, 
circle, parallelogram, kite, 
trapezium, prisms. 

Sets, union, intersection, 
complement, subset, empty 2nd 
universal sets. Verul diagr2llls, 
symbols. 

Directed numbers, mappings, 
relations. 

Formation of formulae from 
English sentences. 

Inequalities, simple equations, 
siflult2neous equations. 

• 
Cartesi2n co-ordinates. 

. ~gles as measure of rotation. 

Compass bearings. 

Polygons, tessellations,· 
polyhedra 2nd nets. 

Construction using compasses. 

Scale drawing, scales and maps. 

Transformations, reflections, 
rotation, etc. 

Parall elline s , transversal. 
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Coverage ;n 
'Aonrentice Maths' 

Not covered. 

Covered. 

All covered except 
ki te. 

Jiot covered. 

Directed numbers, 
covered, flappings, 
relations, not 
covered. 

Covered. 

Simple equations 
covered, simultaneous 
and in equations 
not covered • 

Hot covered • 

Covered. 

C8vered 6as angles 
o - 360 ) . 

Hot covered. 

Covered. 

~Tot covered. 

Not·covered. 

Covered. 



1980 Syllabus 

Properties of triangle, 
parallelogram, trapezium and kite. 

Similarity and congruence. 

Pythagoras Theorem. 

Sine, cosine and tangent. 

Probabili ty. 

Simple interest, Hire Purchase. 
/ 

Travel graphs. 

Change of units, foreign currency. 

• 
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Coverage in 
'Aol)rentice Maths' 

All covered except 
kite. 

not covered. 

Covered. 

Covered. 

: not covered. 

}Tot covered. 

!Tot covered. 

Covered (Metric 
Imperial 
Hot currency • 



1980 Syllabus 

Paper 3 Option A (40% of marks) 
Trad;tional 

Trig. oatios'osine, cosine, 
tan. 0 - 180. These + Pythagoras 
applied to 3 dimensions. 

Sine and cosine rules. 

Factors of algebraic eXPtessions 
(grouping and quadratics) 

Simultaneous equations. 

Quadratic equations (graph 
and algebraic). 

Re-arrangement of formulae 
(Transposition. 

Similar and congruent triangles, 
intersecting chord, secant, tangent. 

Ratio of areas, volumes of 
similar figures. 

Mensuration of cone, sphere, 
pyramid, sector. 
Mensuration of annulus. 

y = "'Ix. + c, gradi en t of a line. 

Properties of the circle, its 
parts. • 

Angle properties, cyclic 
quadrilateral etc. 

Constructions: perpendiculars, 
division of lines, triangles, 
inscribed, circumscribed circle. 

Locii in 2 and 3 dimensions. 
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Coverage in 
'Apnrentice Maths' 

Angles> 900 not 
covered. 3 dimensions 
not covered. . 

Not covered. 

Covered. 

Not covered. 

Not covered. 

Covered. 

Not covered. 

Not covered. 

Not covered. 
Covered. 

Not covered. 

Covered. 

Not covered. 

All covered. 

Not covered. 



Suminary 

There were approximately 53 topics on the CSE syllabus of 

which 25 were covered thoroughly in 'Apprentice Maths." 

This quantifies the claim made by some teachers that the 

book could not be used as a full-time CSE course book. 

(It was, though, successfully used for many parts of the 

syllabus and as a 'back-up' for other texts~, 

However, the evidence at the Derby school confirmed the 

intentions in the preface for the book to be used as a 

revision text, particularly for remedial work on basic 

arithmetic. 
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The topics not covered in 'Apprentice Maths' (such as sets, 

Venn diagraJlls and transformations) were seen as a 'waste 

of time' by many intending apprentices and they suggested a 

course based on this text book. 

This vloUld probably need to be an optional Mode 3 CSE, 

perhaps run in parallel with a similar course based on 

Commercial/Domestic Arithmetic, of particular interest to 

the girls (many girls expressed a dislike for topics like 

trigonometry I'lhich is essential in. an apprenticeship.) 

Breadth 

The high praise for the quality of explanations and 

ample exerci ses was perhaps partly due to the fact that, 

unlike standard CSE texts, 'Apprentice Maths' does not 

attempt an excessively broad coverage ~dth consequent 

inadequate depth. 

--000--

.' 



Chanter 10 

SUll1!.A.,.-qy A1ID COECLUSIONS, ~01ff.IElmATIONS 

AIID SUGGESTIONS FOR FUTURE RESP.ARCH 

SECTION A - EVALUATION OF I APPREHTICE lrATHS I 

Introduction 
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The visits to industry and consideration of various reports 

sho,';ed that the mathematics required by craft apprentices 

in engineering was well wi thin the scope of school 

syllabuses in general. Some of the major needs v;ere 

competence in the four opere.tions wi th whole numbers, 

fractions and decime.ls, the need to support the potentially 

unreliE',ble calcule.tor by logari thms, the ability to annly 

trigonometry and Pythagoras/Theorem, (and thereforesqu2xes 

and square roots) and the need to work accurately with 

correct placing of the decimal point, after m2king a rough 
estimate. Both metric and Imperial Units were requested 
by the Employers (supply of spare parts, etc.) 

It is suggested that schools cover these topics 

frequently but the problems with some children of 

motivation, class-control, etc., mean that even if 

competence is temporarily achieved it is not retained. One 

teacher during secondment to industry wrote, "pupils from 

that level cmmot even reta.in simple ai!di tion and subtraction 

rules. As soon as the tee,cher introduces fr2.ctions, 

trigonometry ... the pupils understand it lmtil, a new topic 

is introduced." 

The ;10rk Experience for Teachers course described previously 

appeared to be a very successful exercise ~~d conveyed 

to the teachers the emphasi s which needs to be, placed' on 

the basic topics required. However, several teachers 

pointed out the advantages of the employer relative to the 
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teacher in motivating the trainees to learn, the obvious 

financial sanctions not available to schools and the 

stressful life in school with a soci8~ly comnrehens"ive 

intake. The general feeling amongst the teachers, hov;~ver, 

appeared to be the recognition that a problem of emphasis 

existed and a determination to apply some of the 

experience gained on return to school. 

The Evaluation of 'Ap1Jrentice Maths' 

During the visits to several large local engineering 

training centres, the maths required was noted and some 

very useful material was prepared by the companies for use 

in school. 

In matching the employers' needs to the scope of 'Apprentice 

1Iaths' it was found that an excellent correl2.tion existed, 

and after a period of evaluation, some of their remarks 

included:-

"The apprentices who have used the book 

speak very highly of it. 11 

"':re think it covers in a simple and explicit 

form, problems which are encountered by apprentices 

in the work situation." 

"He returned the book yesterday Vii th a smile 

saying, 'I can do them" now ,'and explaining how he " 

practised through his holiday on examples he had 

found fo rhimself. " 

This very successful industrial experience satisfied the 

author that 'Apprentice Maths' was a most relevant text 
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for those wishing to follow craft apprenticeships and highly 

suitable for an experiment to attempt to motivate school 

pupils, by illustrating the use of mathematics in industry. 

The popularity of 'Apprentice Maths' with the pupils was 

extremely high and many pupils decided to buy their O'.."n 

copies. An exceedingly popular out of school club was 

run I"li th regular attendance and copies of the text were 

continually requested for private study in preference to 

standard school mathematics books. 

One of the reasons appeared to be the fact that most of 

the boys wanted to be craft apprentices and the school 

\'Ias offering them exactly "ihat they vlffilted, rather than the 

usual syllabus, which many of the pupils regarded as 

irrelevant to their needs. 

Some very able students used the text 2nd the top boy in 

the 5th year commented on "the excellent explanations 

given specifically, not 'decorated' 17ith fancy phrases" 

after comparison I'd th the school text book. (This boy 

la.ter achieved 8 '0' levels and even he was concerned 

about l2Ilguage used in'text books, so there are obvious 

inplications for pupils of average ability and below.) 

Eark also wrote, "I think the book is a real eye-opener 

to the \".IJrk of :3..'1 apprentice ••.• " and suggested using 

the book in year 3 to motivate younger pupils, "providing 

2Il incentive to \"fork :3..'1d prevent disappointment when they 

found that after messing about in lessons they require 

that subj ect for an apprenticeship." 

t~ark and several other able pupils also commented tha.t 

the quite challenging applications altered their previously 
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low opinion of' engineering, "I thought an ap:;:renticeship 

was an easy way out if' you VIe re unsuccessful •....• 2.."ld 

liked getting your hands oily." 

Kenneth, a boy who vIas lacldng in motivation before 

joining the club, became very enthusiastic using' Apprentice 

l.-raths,' for calculations on his motor-cycle engine, and 

finally credited the book with helping to secure ;m 

apprenticeship:-

"I \',ould just like to thank the authors. It has 

helped ~e a lot and virtually got me a job." 

During the maths club, the author was surprised to see the 

students working entirely I"rithout help - the ::<aterie,l was 

wri tten with such clarity that further exp18nations '.':ere 

unnecesse.ry: -

Sinon: "The e:;.,:pl;,mations were clear 2..'1d precise 

and straightforward and GO not '\7affle.'" 

fill "'''t,.. 
l/:' • .: text book •.•••••• misses out steps and in 

places is very obscure." 

1,1ann (1) noted that '0' level physics texts had a 

reading age of 19 years. 

John mastered trigonometry on his ov,n, after previous 

trouble ,,-,ith other texts, "It helped me by taking an 

exa.l'1ple and puttir.g it into an imaginable situation." 

'Jayne liked the practical applications, "They show you 

. hoVT and ',vhere the maths are needed. The book far exceeds 

a.'1y other CSE book." 



Practic8l Applications 

Some co~~ents included:-

Hark: "bringing a mature aspect into the theorens 

and proVing that theories such as Pythagoras 

are useful and so ought to be le::>.rnt." 

Rich2.rd: "! preferred this type of maths •..•• nhere 

the question could be linked to Cl. si tU2.tion 

in work." 

Chris: "In llormal lessons \7e just get numbers not 

diagr2.IDs and real live problems." 

Jillian: "'!li th the help of a clear iliagrsID seel:lS 

easier to understand." 

':'Tillism: "You can see IIhat it I S for." 

The overwhelming enthusiasm and nosi tive responses to 

"Apprentice IJaths" convinced the author th2t there is a . 
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great benefit to be gained from introducing this material 

into school. The text highlighted the gulf between ',-;hat 

sChools provide and what many pupils feel they need. 

Al though potential crs.ft a.'1.d technical appre::J.tices are not 

the \"Ihole school population, they are a very substantial 

group and, the author feels, ,lOrthy of r.J.ore consider2tion. 

(The 2;uthor recognises that this evaluation was carried 

out in a very industrial/technical area ?.nd hoped that 2 

similar very favourable reaction would resul t elseVlhere.) 

The children frequently co=ented on the ease vii th which. 

they could read and underst2nd 'Apprentice I:aths' end drew 

attention to the simple langue.ge, clear layout :md detailed 

explanations and diagrams. 



The American revie\7ers of the text felt that it would 
be very suitable in the USA, rath minimal changes, and 
Goyang (40) noted, "I feel that the Bajpai!Bond text 
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~otud be a more than adequate text for use in the USA ••• n 

Thomas F. \'?bite (39)n6ted, ''\!!riting style - excellent -
very clear and understandable .; •• , their presentations 
are the best I have seen in any text •••.•• I \'iould 
reco=end it to my teachers without reservation ....... .. 

:J.ecor.u:cenc1a tions 

1. The good experience ';a th this text relative to 
others sho':led that more emphasis on layout and read-lng 
ability is needed in producing teaching material. 

This material, and the industrial visits, provided 
evidence that both Metric and lmueris~ Units yall 
be needed by potential craft apprentices for many 
years. 

2. Teachers can improve motivation enQ relationships 
vd th pupils using practical applications including 
those gathered locally. ~ork cards, however, can 
cause problems of organisation and class management, 
in the author's opinion. 

3. The mo at able pupils should be made aVlare of the 
ch21lenging "academic" mathematics involved in 

engineering, not write it off as a craft subject only 
for the average snd below. 

o 
4. Potential craft apprentices still form the largest 

group of pupils in many schools; teachers should 
recognise their "customers'" desire fo r vocationally
orientated Ylork in years 4 and 5. 



5. Teachers should not be nolarized into those Vlho 

see ma them:o_tic s as a "tool" and tho se who see it 

purely as an academic problem-solving discipline. 
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Ma thenatics i 3 requi red as a tool, including use in 

school science and other subjects, but problem 

solving, games, etc. must also be inclu~ed to provide 

enjoyment and reduce boredom. Advisers could, 

perhaps, emphasise this dual role of ruathematica-. 

6. Drawing and measuring have an import::mt role in 

reinforcing order of ma,91i tude, place value, decimal 

point and rank. 

7. Pupils can be very willing to give their opinio:1s, 

and should be consulted "'hen considering any form 

of new teaching material. 

Teachers can improve their methods by listening to 

constru.ctive comments from pupils. This worted \'/ell 

in groups of 3 or 4, where the children had the 

support of friends around them. FroD this teachers 

!:lay learn, say, to avoid constantly "m,gging" the 

children, talking ~or too long, neglecting marking, 

using language vlhich the children cannot underst2_nd, 

or [oing at too fast a pace. 

8. Schools should provide a text, such as 'Apprentice 

r,~at~s' for their pupils to refer to when preparing 

for interviews, revising for examinations and for 

self-tui tion when struggling to remember basic 

processes. 

9. The contents of 'Apprentice Maths' should be ShOI'1ll 

to younger children, say in year 3, to show that 

mathematics vdll be needed in later life end is 

important. 



Section B - Facto~s Affecting Attainment in 
Mathematics 
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Numeracy testing of the 5th Year showed that there were 
many children not competent in operations such as long 
di vision (~35%), decimal multiplication (-);:/ 50%), etc. 
and operations \Vi th fractions (~50%). 

Amongst these children, many would take interview tests 
and might cause employers to complain of poor standards 
in schools. In considering why some of the sane school's 
pupils came top in employers' selection tests and others 
failed miserably, it was decided to investigate individual 
differences in the children. 

It was found that the '0' level class was dominated by 
the children of professional and technical pa~ents and 
setting in mathematics was closely related to social 
factors. This ",vas supported by indicators such as attendance 
at parents' evenings, number of pupils wearing school 
uniforc, truancy, involvement in crime, equipment such as 
pens, pencils. 

During the period of the research, the opening of a ne~ 
school nearby removed all of the rural and most of the 
suburban children from the school's catchment area. '0' 
level passes in mathematics dropped significantly 
comparing classes ",vi th the ~ teacher, but different 
catchment areas. (Similar declines occurred in other 
academic subjects such as Physics, Chemistry, Language, 
etc.,· ".vith experienced teachers.) 

In relating these factors to craft apprentices, further 
larger scale work is needed to identify the prinCipal 
domain from which they are dra:wn, but it is suggested that 
many come from schools including what are referred to as. 
"inner City" areas in their catchment area. 
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HMI have recently produced some evidence relating 

matheaatical attaimnerrt to affluence (as measured by the 

numbers of free school dinners) and it is suggested that 

further detailed \'Iork is needed. 

Dickson (24) discovered that apprentices had suffered 

from noisy classes in London <md clearly the "inner city" 

schools struggle to attract able teachers. 

This 170rk therefore, attempted to demonstr2.te 2!'.d ide!'.tify 

the problems faced by schools in difficult areas. 

Significant munbers of children of the Derby school were 

shown to be involved in crime. It rlas noticed by 

experienced teachers involved in pastoral care that an 

impending criminal charge often caused pupils to be 'high' 

a.'1d very difficult to handle in class. 

Similarly, those children involved in the break-up of a 

family unit were frequently di sturbed 2nd required extra 

help 2nd support. 

Statistics were preserrted 17hich suggested that these 

social problems are increasing end schools ge.'lerally are 

undertaldng a much greater nastoral role. 

This involves many staff in a heavy \7orkl02.d of cO"c1J1selling, 

attenda,';ce at meetings 2nd paperl'iork ElI1d reduces the 

avail3.ole time for lesson preparation and marking. 



Recommendations 

These social problems cannot be rectified by teachers, 

but the situation might be helped. if:-

Ca) !,!ore emphasi s on teacher-training was given 

to coping with "inner city" pupils i.e. those 
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wi thout pens, pencils, homework, parental support, 

job aspi:-ations. 

Cb) Antagonism between employers and teachers I"/ould 

be reduced if society in general appreciated the 

stress under which some schools operate and the 

resources which must be devoted towards social 

rather than academic priorities. 

Cc) The si ze of the "inner ci tyro area in relation 

to the v/hole school catchment area obvi()usly 

has a crucial effect on the overall ethos of the 

children. In the reorganisation of schools 

because of falling rolls attempts should be made 

to avoid "sink" schools vii th exclusively poor 

catchment areas. 

Cd) The vociferous Complaints from industry which 

prompted ·much of the recent Vlork in this field may 

be muted by the current high competition for 

relatively few apprenticeships, removing the 

·lieaker candidates. 

This should no t mask the fact that society is 

failing to provide a system in which all children 

reach an "acceptable" standard in mathematics. 
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l,'athematics Tea.chers 

During the research, children spoke of their lack of 

learning because of the prolonged absence of teachers. 

Stress-related illnesses appear to affect comprehensive 

school teachers more than society in general; further 

research mi/Jlt indicate the need for new methods of 

dealing wi th stress such as:-

• 

• 

• 

• 

Early retirement for teachers no longer coping. 

"Sabbatical" leave in appropriate cases. 

More free periods for staff in c.ifficul t 

si tuations. 

Smaller class sizes in "inner ci ty" schools 

and increased capitation for equipment. 

"7ork experience for teachers in industry a.ppeared to be 

invaluable in making both sides aware of their respective 

problems and made the teachers willing to eXCll'line their teaching 

emphasis 2nd consieer implementing changes. 

Su.gp;estions -for ]\lrther Research 

It was repeatedly suggested by 5th year pupils that 

'Apprentice I:Iaths' should fo:nn a CSE course in its DI"ID 

right; perhaps this could be examined as an optional CSE 

PC!per ·3. . ,Vhile this would appeal ma.inly to boys, an 

instance \·l3.S found where a girl won the Apprentice of the 

Year award at a large coinpmy and more \'lOrk is needed to 

encoura.ge girls to enter el:gineering. 

The style and format of this material was successful, and 

it is suggested that the same approach, including self

assessment tests, simple langua.ge, is used for a general 

text in school mathematics. 
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A further project might investigate the mctching of the 

reading-age of school pupils to the language used in their 

text books, many of which, it is suggested, are in 

langucge only comprehensible to the most able pupils. 

There is also scope for more projects, similar to a 

part of this work, in the gathering of s2mnle calculations 

from large local employers, to produce '"ork-cards as en 

aid to motivation. The possible connection YI1. th relatives 

working in the firms may reduce the gulf betvleen school 

work 2-Yld home background frequently referred to in the 

work by Bird et Ell on Disaffected Pupils. Actual comp2-"ly 

documents, names and part numbers serve to convey the 

idea of authe..Yl tic work froD the "reEll" \70 rl C\ • Of C01.'.Tse, 

the 2.uthor 2.pyreci2.tes the problems of orga..'1i sation nhich 

this ',-;-ork places on the teccher. 

The poor control of SOL'.e teachers referred to by the 

children in this research 'nas often 1'11. th probationary or 

non-snecialist mathematics teachers. Other experienced 

staff m.2.y be fully stretched end unable to give the 

supnort necess2.ry for the inexperienced teacher to cope. 

Perhaps more external, 'advisory support is needed in such 

si tU2.tions. 

Sta£fturnover in ci~ schools appears to be much higher 

than in th e schools in pro sperous suburben 2-"'ld rural areas. 

Resea.rch on turnover of mathematics teachers snd reasons 

for their moving is suggested. Uany able mat!!,ematics 

students reject teaching as a. profession and resee.rch might 

indicate methods of overcoming this problem. 

Meny young teachers sp end excessive hours on M2..rkL1g; 

HMI noted that this can cause ill-health, and instruction 

should be given in less rigorous, but effective methods 

of m2.rking and e.ssessment. 
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The ~'iide variety of syllabuses, methods and philosophies 

of mathematics teaching suggests the r.eed for a dialogue 

betl'leen schools, employers, pare;'lts and mmilfl to decide 

broad obJectives. This is opportune in viel7 of the 
introduction of the Cor.unon s.Jstem of EX2lIlinations now 

being planned and ~eYl syllabuses being devi sed. 

In DeceLlber 1981, i:'acGregor (/,2), Chaim2n of British 

Steel, expressed "concern as to whether the educational 

S'Jsten 17as doing the job we needed. Britain is a conve!'ting 

country, and in order to maintain the standards of living 

..... we have to export ..... If Er. r.:acGresor ~::ondercd, 
"if there ',7as difficulty in ma.intaining our position 

because 17e are technologically illi ter2.te ••..• ":."hose 

responsibility is this? It Bust be tne respo:-,sibility of 

those liho are in t..'1e education system from ',;£lieh 17e spri::g." 

In 1981 the problens of the i=er cities a:,d 1X1enploy:;l8!'.t 
aElongst school leavers have attracted much publicj. ty. 

iTew initiatives are being taken to divert more resources 
to the problems 8.!ld revised training schemes (41) planned 

for the very large nunibers of YOlmg people involved. T'nese 

trainees, whil e hoping" ul tima tely for perm2nen t empl oynen t, 

must 3aintain a~d improve their standards in nl00eracy 2nd 

it is felt that the material contained in 'Apprentice t;aths r 

Vlould most adequately form the basis for 211Y courses in 

mathe;:]atics at Colleges of Fu:rther Educ2.tion or ot..l}er 

training establishments; 

It is hoped th8.t the work clone in this project in eV2.l11ating 

'Apprentice Maths' will enable the reade:.' to appreci2.te 

the value of the teaching material and the role it can 

play in helping' students to prepare for employrr.ent. Obviously 

the si tuation for the school leaver is very much I'lorse in 

1982 t:lan l'lhen this project began, but \'lork must continue to 

inprove the sta.'1dards in mathematics of school leavers so that 

enployers hold the stuuents in higher regard and are more 

inclined to recruit the maximum number of apprentices. 
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APPElillIX 1 

An Engineering Instructor's Reoort 
on the arithmetical ability of Craft Trainees, 

including his own tests and results. 
The Instructor's lesson notes are also included • 

• 
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Arithmetical Ability of Craft Trainees 

Report by BITB Instructor 

1. Introduction 
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There have been many instances during the past four 
years where the lack of arithmetical abili ty of trainees 
has been a hindrance to Craft Training. 

A trainee employed on lathes was having great difficulty 
in turning work to given dimensions. Investigation 
revealed that this was due to his inabili~ to divide 
accurately by two. He was able to determine the amount 
of metal to be removed, but was unable to obtain 
accurately the depth of cut necessary. 

In order to establish how widespread the problem might 
be, all the trainees were subjected to a simple 
arithmetical test. 

2. Test 

All Engineering Craftsmen have, on many occasions, to 
carry out the following arithmetical operations. 

(a) Addi tion and subtraction of vulgar fractions. 
Lb) Multiplication and division of vulgar fractions. 
~) Addition and subtraction of decimal fractions. 
Ld) Multiplication "and division of decimal fractions. 

The Test Paper was set, using numbers which would cancel. 

This enabled knowledge of principles to be established in 
preference to the testing of the ability of trainees to 
manipulate complex numbers. A copy of the. Test Paper is 

given. 
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The total number of trainees who attempted the test 
was 237. The time allowed for co~pletion was 20 minutes. 
As the test took place during the 14th week of the 
training year, all the trainees who attempted the te,st 
had been attending Technical College, as part-time day 
students, for a period of 12 weeks. 

3. Results 

Table 1 shows the number of trainees who obtained the 
same percentage mark, while Table 2 'shows the number 
of trainees who answered the questions correctly, the 
number who answered incorrectly, and tee number of 
trainees who did not attempt the questions. 

4. Conclusion 

The results show that the areas which cause the most 
difficulty are multiplication and division, eight trai~ees 
obtaining below 10%, and four of these were not 
successful in answering any question correctly. 

It would appear from the results that Technical Colleges . 
comcence the courses with an assumption that trainees 
possess a certain amount of arithmetical ability. 

Training Centres commence training with the same assumption. 

It is not suggested that any trainee should be denied 
the opportuni ty of receiving craft training as a result 
of such a test, but his progress on arithmetical remedial 
work should be taken into consideration, along with his 
abili ty on practical work when deciding his sui tabili ty 
for continued craft training. 



5. Recommendations 

All trainees, on entering the Centre, would be. 
subjected to ari thmetical tests and tests to indicate 
his arithmetical potential. 

Remedial arithmetical training to be given, according 
to a predetermined programme. 
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Any trainee failing to make satisfactory progress 
during remedial work to be given serious consideration 
wi th regard to his sui tabili ty for continued craft 
training. 



EITB Arithmetic Test 

NAME •••• I •••••••••••••••••• CLOCK No. • ••• GROUP 

Cooplete the following questions and write the answer 
in the space provided. 
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. . . . . . 

Answers 

1. Add together the foll0,ung vulgar 
fractions 

3/32; 5/8; 1/16; 

2. Subtract 5/32 from 27/64 

3. Add together the fol1o\ting 
decimal fractions 

1.099; 0.036; 0.701 

4. Subtract 1.987 from 11.084 

5 • ~ful tiply 8/39 by 3.1-

6. Divic.e 39/128 by 3/8 

7. Multiply 4.032 by 0.75 

8. Divide 2.075 by 0.2 
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Th~ :-;kc·tch l .. :n 

C,!lcul....,.t~ the:: V:dIH'::-; 01 
'ill .:..nd 'Ht di'-!L·n:"ion~ 

-.. ------------

Cfllculatc the value of the dimensions G1~U:'kccl 'i: l , fY' Md 'z' 
on tile nbovc tc~plate. 
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THE SU3Tr:f.I.CTION SI-::;N - 51-:0'<,,,'5 THAT THE NUMtiER . BEHIND IT, IS 
TM~EN MI/,,( FRO;v1 THE NUj,M,IER IN FRONT OF IT. THUS 12-4 tviEAilS 
THAT 4 IS TO BE SUBTP'!,CTED FROM 12 ie.12-4 = 8 or 12 

SlJBTR.A.CT. 28·764 FROM 3759316 or 375931(3-28764 

37·59316 
28 .. 76,4 
8·82916 

SOLVE. 9·976 -19·863 + 11·!d2 + 0375 

FROM BOOlvl,'\S AI L ADDITI016 MUST 8E OOI'<E FIRST. 

le. ... 9·976 
+ 11·432 
+ 0·375 
--~.---

21·783 

now 21· 7 83 
- 19·863 

1.920 (AI-.JS.) 

, 

- 4 
=Jl 
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SOLVE THE FOLLOWING 

1. J-863 - 1-788 = . 2. l003032 - 0·07063 = 
3. 2-3785 - 0·6070-1·2375= 

0-500 . I 

2·875C/) 
4_ 5. 

7·250 
I 

~-~---->-

7. 18-7+ 10-12-6= 
6. 

1/ 
LO 

.' N 

8. 2-125-8+ 200-2Lf = 

~ 1 11 (Y) 

<[ ~ 

I 
64 

--'--7>".1 

18 
, 

,.' 

• 

9. 

o _ 
-+-_~-J I 

T'--+- +J_ 

10. 

-----_.- -- - -._-_.-.-----.- -- - -- .. ..:-.. -_ .• " --- ... ..: .. _ .. -... -- "--- --' - .. ---------_... --_ .. - '-. _. - ...... ,-.--._---_ .. .:.--------- -~ .. - .... ', 

-, 
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MULTIPL ICAT ION. x (TIMES.) 

WHEN ONE NUMBER IS MULTIPLIED BY ANOTHER THE SIGN (X) IS 
PLACED BETWEEN THE NUMBERS. THUS 6 x4 MEANS 6 MULTIPLIED 

BY 4 or 6x4 or the PRODUCT OF 6 AND4. 

ie. 6 x 4 = 24 

THE NUMBER PR:::CEEDING THE (x) SIGN IS CALLED THE MULT IPLlCANT. 

" .. FOLLOWING " .. " " .. MULTIPLIER. 
THE FINAL RESULT IS CALLED THE PRODUCT. 
MOREOVER SINCE 6 x 4 = 4 x 6, THE MULTIPLlCANT & THE 
MULTIPLIER ARE SEEN TO BE . INTERCHANGEABLE. 

THE TWO NUMBERS THEMSELVES ARE CALLED FACTORS OF THE 
: NUMBER DENOTING THE PRODUCT. 

MULTIPLY. 15 x 12 

NOW 12·75 x 6·7 

12·75 
6·7 '-5-"--

892 5 
7'6'5'0 ~_ 
85·42 5 

.. ---
---

x 15 
12 
30 

150 
180 

COUNT NUMBER OF DIGITS 
AFTER DECIMAL POINT' = 3 

IGNORE DECIM/,L POINT 

REFER TO QUESTION FOR NUMBER OF , - DECIMAL' PLACES 3. IN ANSWER COUNT 
3 DIGITS FROM RIGHT HAND SIDE eo 
PUT IN DECIMAL PO iNl. 

.. 

-----.---. --. -.---~- _. __ .... -._- -- . -.. -.,--- ~. ----,-- --.... _- -- .... ----- .-.. ,.---- .. --- -.- -------------.--;' ..... -.----.. --.--.- _··-···v ~ 
. '. . 

" 
• 
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6. 

'-~--

(to ...-------,1-
1'27S" 

L---_--'~_ 
LL 640,,-,-=,· "---I_I 

331. 

(b) 

7: .:0=- A MAH EARNS 67'451' /H!"3.. HOW' 

t'lUCIi 'DOES HS trl.RN " ~ 6<JS' 7S HRS 

-----------.---------- ---.~--,-" -.--.-"--~-.-.-. --.----.~--."----- ... -" -.--- .-.---.---.. - --.----... -------.;-:-- --- - - '7-
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DIVISION. -:- (DIVIDE.) 

: :---- ':,_. 

SIGN (.;.-) IS 
MEAt-JS \) 
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WHEN ONE NU!v:SER IS DIVIDED DY .lI.NOTHER. THE 

PLACED BEn/EEN THE NUMBERS. HILlS 8';' 2 
DIVIDED BY 20R HOW MANY TIMES VI ILL 2 GO INTO B? 
OR 2) B • 

SUCH DIViSION IS OFTEN EXPRESSED BY WRITING T~E 

TWO 

THE 

. 8 NUMBERS IN A FRACTIONAL FORM, lE'. _ THIS IS 
2 • 

SHORT WAY OF WRITING THE DiVISION 8 OR 8 . -
2 2 

THE. NUMBER PRECEEDING THE SIGN OF DIVISIOi'l IS CALLED 

THE DIVIDEND, THE NUI,·mER FOLLOWING IT !S CtILLED Tf-it=: 

DIVISOR AND THE RESULT IS CALLED THE QUOT!~. 

DIVIDE 57.;. 3 OR 57 OR 3) 57 
_. __________ ,;L3_ 

19, SJLVE 194 -:- 15 
'3 )57-, -

3 
27 
27 

012·933 
15 ) 194·000 

--
00 15 = X 15 

44 
30 = 2 X 15 -140 

_IU = 9 X 15 ---_. 
50 
45 = 3 X 15 
-5-0 

.A3_ = 3 X 15 
5 

IT WILL BE SEEN THAT 3 IS RECURR ING. 

c· 

__ .. ___ •• _. ___ ---- ___ A. - - ____ ' ___ " ______ e-_ - _. ___________ . _______ ._. ____ . _______ .• _-_. ___ • __ • ____ • __ .. _____ ._. __ .,,-.F 

• • 

" 
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29·63.;- 9·4 CORRECT TO 3 PLACES OF DECIMALS. 

9-4) 29'63. 

94} 296· 3 

IT WILL BE SEEN TH.AT 

MliS T ALWAYS nE MADE 

NUMBER ie 9-4 x 10 - 94. 

WE MUST NOW DO THE 

THE DIVISOR 9·4 

INTO A WHOLE 

SAME. TO THE 

DIVIDEND ie 29·6~-.!<~0 .. :: 296·3. 

\'JE PUT THE CALCULATION DOWN IN THE FOLLOWING !v1ANNEJl 

3· I 521 
94) 296· 3000 . 

282 
14 3 
9 4 
4 90 
4 70 

200 
IB8 

120 
~ 
26 

- 3 x 94 

= I x 94 

- 5 x 94 

- I x 94' 

IN THIS CASE THE ANSWER CORRECT TO 3 PLACES OF 

DECIMALS IS. 3'152. IT WILL BE SEEN THAT THE LAST 

DIGIT U2 HAS BEEN IGNORED BECAUSE IT IS LESS 

THAN .2, IF THE ANSWER HAD BEEN 3'1526, THE~J THE 

ANSWER CORRECT TO 3 PLACES OF DEC iivlALS WOULD 

HAVE BEEN 3· 153, BECAUSE 6 IS GREATER THAI-l 5. 

f. 

_.---'----*_ .. -. __ . -_ ... ----_. - -.'". ---._-_.---_ .. _-_._---.---:--_ .. -_. '---"'.'-'- ---,-'-- --_._--_ .. _--_ .... -:-.... _ .. _- ~ , 

. . 

'. 



DIVISION 

1. DIVIDE 64 BY 8 2. DI'/IDE' 81 BY 9 

3. 2·075.:. 5 . 4 6'945.;.0·3 

5. 74 :,.6·74 6. 53·984.:.6·73 

7. CALCULATE THE CROSS SECTIONAL AREA IF THE TOTAL 
VOLUME IS 175·78 ins

3
. 

8. iF THE TOTAL AREA = 27J6ins'. Flr'-lD X. 

9. IF THE TOT/~L VOLUME = 104'7inl FI~~D X. 

AREA = 66'12ins' 

10. FIND CENTRE DISTANCE BETWEEN ADJACENT HOLES 

~ 117·75 

frlll I I I l I I 
@ G3 CB @ EEl @ 

= = = = - - = = - = - - - .-- ~ 
I I 

2'375~1 
• ________ ,_. __ • ________ 0 __ ••• __ ._," __ ' __ ' • _____ ••• • _____ ~_r. ~_. 

" 



-----_. -. -- -- . -- ---_.--- .. ---- ---- -------------- ---- ----_ .. _-_ .. -.. _-_ .. _,. --.-. - ---
335 

---- ------------ -- --------------- -----

) CONVERSION OF DECIMALS INTO FRA.CTION 5 

TAK E THE DECI~;'AL PART OF THE NUMBER AI~D MAKE IT INTO A 

'HOLE NUMBER E.G. 0 ·875 BECOMES 875 ;~ND CALL THIS THE NUMERAT( 

OR THE DENOMINATOR PUT DOWN ONE(I) AND THEN ONE NOUGHT(O) 

'OR EACH PLACE OF DECIMAL _ THEN CANCEL IF POSSIBLE. 
. . 

). 0-875 TO BE CONVERTED TO A FRACTION . 

O· 875 = .Jl75 = 7 
1000 er 

.-
• 

\ 

OR 0·765 = 165 = 123_ 
1000 200 

-' '" . , 

-- - -_.- ._." - - -- ---_ .. ---. ----- - -- ~ "---- .--.. - .. __ ._-- ---". --- - "'- --_.---- -------,..._.--_ ... _--- --. ---........ _---... _- - -' .. -.... -'- ~- ... 

'. 



APPElillIX 2 

Some uses of Mathematics 

in the Aero-Engine Industry 

- notes and s&~ple calculations 
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Some Uses of Mathematics 
in the Aero-Engine Industry 

The complexity of an aero-engine makes it un sui table for 
unskilled mass production, unlike less sophisticated 
equipment such as motor cars, etc. 
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The exceptional accuracy needed to meet guaranteed 
requirements for aircraft performance, weight and safety 
demand a very skilled labour force and a supply of numerate 
apprentices from local schools. 

Ability in matheJ:!atics was regarded by the Company as the 
most important academic requirement when recruiting 
apprentices, C.S.E. Grade 3 in mathematics being the 
minimum standard acceptable, for the main craft 
apprenticeships. 

One hundred and twenty apprentices were recruited annually 
to maintain a shop-floor work force of 12,000. 

(There were also opportuni ties for entry as a I!lechanical 
or electronic engineering apprentice with A/O levels "and 
for Undergraduate Apprenticeship for those vdth University 
Entry Qualifications~ 



PIi:.ECISIO'-l 

5U(.\-\ ~A\UJ\tE. Ml GH, e:.e: c..I'IlJSE.D P"V· 

I N Pt c.c.uR. Plc..., \ "'-l Ml".Nu!=p..CrvRE:. . 

Illustrating the use of 
latches on the turbine 
disc and separate 
locking plates for 
securing theshrouded 

turbine blades. 
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The Need for Accuracy 

Safety 

Faults in aero-engines can cause disasters costing 
many lives and millions of pounds. Although rare, engi!les 
can fail in the turbines, as shown opposite, and these 
faults may result from inaccuracy in the reading of 
gauges, or measuring errors during manufacture and 
assembly. 

The lower picture shows the 'fir tree' roots of turbine 
blades, which need precision machining to ensure the 
correct weight and fit. The blades are individually 
weighed and selectively assembled to obtain an evenly 
balanced blade/disc assembly. (A disc assembly spinning 
at ]3,000 r.p.m. must be perfectly balanced to prevent 
stress cracking, leading to 'explosion' of the disc and 
a possible di saster). 

Cost 

The high temperatures in the engine e.g. 2,OOOoK in the 
combustion chambers, require very special alloys; waste of 
these precious metals by poor calculations must be kept 
to a minimum. 

A machinist making a faulty measurement or calculation 
can easily scrap a part which had cost several thousand 
pounds to reach that stage in production (material plus 
previous labour costs.) 



MACHINING 

PRmISION BORING 

MACHINING FOR LINER 

r :"-RAO. 
BOO OIA. MA)(. 

A REF. 
-0-001 

6i)SO OIA. B 
+ o'oocs 

+0"001 t 

FACE C I 
0-747 REF. 

DIA. B TO BE CONCENTRIC TO DIA. A AND 
SQUARE TO FACE C WITHIN 0-0005 

LINER TO BE FUllY HOME 
AND FACED FLUSH 

5-93570IA. 

I' 11 11 11 '11 

LINER IN POSITION 

t o·ooos -r-__ MACHINE THUS 

5"975 DIA. CHAMFER 
+0'015 

ALL DIMENSIONS 
ARE'IN INCHES 

14-491 

Figure 19-24 Bearing housing repair b) fitting liner 



BRIEF DESCRIPTION OF SOME OF THE SKILLED WORK 

AVAILABLE TO CRAFT A??RENTICES 

Machining 
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This covers milling, turning, boring and grinding. The 

apprentice will need calculations involving linear and 

rotational speed (1T, circumference, diameter, radius 

and r.p.m.) to set the machine r.p.m. according to the 

type of metal being cut. 

The machinist will continually inspect his work using 

instruments (micrometer, depth gauge, calipers etc.) and 

must read them quickly and accurately. He works from 

an engineering drawing and may need to make additional 
calculations using trigonometry, Pythagoras etc. 

The lower diagram shows the time tolerances sometimes 

demanded (to within .0005 or t a tho'.lsandth of one inch). 
Therefore, great emphasis on the use of decimals to fO'.lr 

places, at least, is required. 

More details on this work are given in the 

calculations from the Tool-room (Apprendix 

sa.'1lple 
) . 



T4Q911 

Assembling turbo-jet engines-n~rtical 

T41022 . 

Torque tigbtening 
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Assembly (Fitting) 

Fitters generally work in teams, of two or three and 
assembly of one engine will take weeks rather than days. 
At various stages, inspection of clearances is made using 
measuring instruments (feeler gauges, depth gauges etc.) 
Inaccurate clearances could result in either vibration or 
a danger of fire due to friction; excessive clearances 
also cause loss of efficiency resulting in high fuel 
consumption to obtain a given power output. 

The large outer casings shovm left are secured by numerous 
bolts; the positioning of the bolt holes is critical, as is 
their tightening using a torquemeter (shovm below). 
Overtightening can cause stretching and failure of the 
bol t, u-"ldertightening could result in a loose casing and 
possible disaster. 

;; 

I 

.... lTERNATrVE 
FRICTION 
THrMBLE CAP 

THE DEl'rH (tAUGE 



ENGINE TESTING 

USE OF 

BO'l'H MAN U AL 

and 

COMPUTER 

DATA rux:ORDIN 

ACCUPcATE Rl-:ADHiG OE' SCAL:!;S IS ESSE,:TIAJ." 

WITli RAPID 'ROUNDING-O.!!'.!!" 

"If 

It" 

13~07 

Fuel flow transmitter and indicator 

Jlechal1ical rig testing 

FUEL FLOW 

41. Although the amount of fuel consumed during 
a given Hight may vary slightly between engines of the 
same type, fuel How does provide a useful indication 
of the satisfactory operation of the engine and of the 
amount of fuel being consumed during the Hight. A 
typical system consists of a fuel How transmitter, 
which is fitted into the low pressure fuel system, and 
an indicator, which shows the rate of fuel How and 
the total fuel used in gallons, pounds or kilogrammes 
per hour (fig. 17-11). The transmitter measures the. 
fuel How electrically and an associated electronic unit 
gives a signal to the indicator proportional to the fuel 
How. 
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Testing (Fitter/Tester) 

The fitter/tester is generally a former craft apprentice 
employed on the rig testing of component parts or on 
testing complete engines on the test beds. 

Apart from the installation of the component or engine, 
the fitter/tester must carry out the schedule of tests 
specified by the development engineer (a graduate/mm/HNC). 

The testing involves the monitoring and recording of an 
array of dials and gauges similar to an aircraft cock-pit. 
Usually one or two testers read the gauges, another 
records the readings while a fourth plots them on a graph, 
superimposed on expected results. Any severe departure 
from the predicted performance may mean extra ~~ing 
time and great expense. 

Readings must be made rapidly to minimise fuel which 
is used in huge quantities on the test beds. 

Maths SJ.:ills involved:-

• 

• 

Accurate reading of floviTIleters, pressure, temperature 
gauges, thrust l~eters etc. and familiari ty wi th uni ts. 

Rounding off to required accuracy • 

Neat &~d accurate tabulation of results and 
correction (multiplication or division by a fixed 
constant to correct to standard atmospheric conditions 
of temperature ondpressure). 

Plotting and interpretation of straight line graphs and curves. 

Abili ty to input data to computer and interpret 
computer output. 



Screw 
(to + 

type micrometers 
.0001) 

COMBINATION SETS 

THE COMSINA liON SET CONSISTS OF: 

INSPlXTiON 

(1) RULE-HARDENED AND ACCURATELY GRADUATED IN 
300 mm, ~50 mm AND 600 m'" LENGTHS. 
RANGE OF GRADUATIONS AVAILABLE: 
'H' - Millimetres and half millimetres both ,ides. 
'ME' - One side in half millimc:r" and 32nds of an inch. 

Re~erse side in miJiime(rfS and 64th, of an inch. 
(1) SQUARE HEAD-DROP FO~GED STEEL. 

(CONTAINING SPIRIT LEVEL AND SCRIBER) 
(3) CENTRE HEAD-DROP fC?GW STEEL. 
(-4) PROTRACTOR HEAO-G,AQUATED TO READ FROM 

0-180· IN BOTH DIRECTIONS AND fineD WITH SPIRIT 
lEVEl. 

Protractor etc. 

EQUiPMENT 

MICRO 2000 ELECTRONIC DIGITAL 
MICROMETER 

The Micro 2000 is the Luen de~eJoClmtnt ill hand held ~reci,ion 
meuurinc innrumenu. It I, [he fi,1t e_er hand electron" d'C.u.J 
micrometer [hn js completely' self conu,~ed. Of rObust conurut_ 
lion. the sohd sute electron,cs :are Clrole~ted bt su,,,len st".1 
:and tou,h latll copol,mer cll'n, :at'ld po .... red b, In o .. n re_ 
chir,uble po .... er p:ack. A CI..,rpose bUIlt 'echar,in, U",t.S uJ:lolied 
""th the m,uometer ind both :are contil"led " .. in H")e(t'on 
moulded oluI'c cue. 

The Mitro 2000 i, desi,n"d for use." O:~ilil, UIUQ."(e. 'n sun. 
dirdl rooms.litloruoroes. on the sho) 1100' i"d ... he.e_e: ;:'01'(1'01' 
meuurement ,nd (ompari'on He reo:u.~ed. 

Two mOdel. ire :a~ai!1ble WIth a cipacitf Cln,e of 0_25mm or' 
=0 -1 inch nch .... 'ch ill..,ml"ued 5 fi.;:"re d",tll rud out. ""uClCy 
is to =2 m,uonl {0.002mm) or 10 ·0.0001 ,nth .... th the (m;ler.al 
mOdel. The ur.io:ue COI"I,tant force sClI~dle tlolure ensures CO". 
slne"'t from 0"11' reid;n, to {he ne"l and "om one operuor 10 
another. 

The di,ilil displ,t is iutamallC:allt Itl la rero ,m'"le1.atelf th. 
Unil is ,,,,,trhed on. At ,he lauch of a ~ulton. ;~"I1tint uro set is 
ot:lained "Ilnu , .. ,(erence Inn,hr.:! a~d t~e'e~o~e ml~n :~e 
MICro 2000 lel['(llibnw" 1"'-: "-l .... ec:e,j ~. "'U'. i.~e ~'-e~t 
carr;l"so,., lell·.'e "'"11:'01'1 ~'~e-I .;>~.I ''''1( O~1 :e:"'e .. " ;"e 
tomponen" 10 De HC:.Irllel, me1s"e~ lnj n;:.~a:e~ .,., :"01' read. 
out displiy is , plul 0. m,nUS .",u;on. 

Electronic micrometer 
(to + 0.0001 or 0.002 mm) 

nun ;:.5 ::: 
o 

11 jl 

1.' .. U 

--m1lTTITmt=--l1 0 

Fi,. I 
20 

METRIC MICROMETERS 
Fi,. 2 

Re .. din, in Hundr~dths of .. Millimetr~ (001 mm.) 

Metr'c mi"ometers can be re;ad to one hundredth of i millimur. 
(0·01 mm.). As the screw on melr., mi"omelers hu , p,tch of 
i mm. so t .... o re.olut;::<ns of the I~,mble will move the s;lindle 
throu,h I mm. 

On the sleeve the dUlIm lin~ is ,riduited with 1"'0 sets of 
lines-the set belo .... the line rudin, In mllFometru ind t!"le set 
;above the line read,", in hill milhmetrel. 
(N.B. On earlier model, the mIllimetres ire ,ridllaled 'bowe 
the dlt..,m line with half millimftru belo ..... ) 

The thimble ,cile is m:ar~",d in l'lt~ equil di~isjon,. fi,ured in 
fi~es. so thit each srn III division on the thimble reClrennt$ 1150 
of t mm. which equals IflOO mm. (001 mm.) 

To read the metric mitrometer. 
firS[ note the whole numb",,. of 
millimetre divisions on the 5Ie",~e 
(MAJOR di.isions) th,n obser~e 
whether Ihere IS i hall millimetr • 
... ;sible (MINOR dl~lsionl) and 
lutl, read the thimt:le for. 
hundredths (THIMBLE di~i5ions) 
i.e. the line on the thimble 
coincidin, with. the datum line. 

Eu.mple: (F;,. J) 
MAJOR Di~isions 
MINOR Di~isions 
THIMBLE Di~i5ions 

10. 1·00 mm. 
1.050mm 

16.001 mm. 

Readin, 

Fi,. J 

10·00 mm. 
0·50 mm. 
0·16 mm. 

-10·66 mm, 

Reading the soales 



Insnection 

While this is increasingly 
the skilled machinist etc. 

teing undertaken by 
it is still the task of 
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the inspector to check that finished components or 
assemblies conform to the limits of accuracy specified 
on the engineering drawing. 

A range of measuring equipment is used such as nicrometers, 
depth gauges, slip gauges, engineer's protractors etc. 
as shovm opposite. 

Often co~plex additional calculations must be made, 
similar to those described in the Appendix on the 
tool-room calculations i.e. Trigonometry, Pythagoras, etc. 

HtOOO 

14 Dimensional inspection of a compressor disc 



Sample Calculations performed by a Craftsman 
in the Tool-Room 

Second year apprentices spend time in this department 
gaining experience in the various skills needed to 
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complete the mandatory E.I.T.B. modules. The work involves 
one-off jobs v/hich need very accurate setting up and 
constant use of mathematics to calculate additional 
dimensions not provided on the e~~ineering dravnng. The 
following pages include actual calculations, typical 
of the standard required. 

The first page overleaf shows a section of 2n a~gineering 

drawing, to familiarise pupils Vii th the symbols and methods 
used e.g. 

1. 1.000 = 1 inch 25,4 = 25.4 mm. 

2. 40 m/m (1.5748) gives the conversion m.m. 
to ins. often needed in setting up on an older 
machine. (Conversion tables are aleo provided). 

3. .395 
.385 

This means the finished measurement nmst 
lie within the limits of --'2§2. to-.l2.2. inches 

1000 1000 
i.e. a variation of 10 (1) ins. 

:I.COO 100 
is permissible \Vi thout scrapping the component. 

4. ~ 2.000 means a diameter of 2.000 ins. 

5. R.125 means a radius of .125 or 1 ins. 
8 

The later examples show that the use of millimetres 
(e.g. 25,4) is becoming the standard for the long term, but 
apprentices must know both systems for the foreseeable future. 



METRIC AND IM.PERIAL UNlor::> 

DECIMAL EQUIVALENTS 
FRACTIONS OF AN INCH EXPRESSED AS 

DECIMALS AND MILLIMETRES 

frac- frac-
tion;al Decimal mm. tional Decimal mm. 
inch inch inch inch 

'/64 0·015625 0·3969 U/64 0·515625 13·0969 
'In 0·03125 O· 7935 17/n 0·53125 13· 4938 
3/64 0·046875 1·1906 ]5/64 0·546875 13·8906 
'/16 0·0625 1 ·5875 'h6 0·5625 14-2875 
sh .. 0·078125 1 ·9844 1716" O· 578125 104·68-44 
J/n 0·09375 2·3813 19/n 0·59375 15·0813 
'/'4 0·109375 2·7781 39/,,, 0·609375 15·4781 
'I, 0·125 3-175 'I. 0·625 15·875 
'/'4 0·140625 3· 5719 4'/64 0·640625 16·2719 
5/n 0·15625 3·9688 1'/31 0·65625 16·6688 

1'/64 0·171875 4· 3656 4J/64 0·671875 17·0656 
3/" 0·1875 4·7625 "/16 0·6875 17·4625 

1l/64 0·203125 5·1594 45/64 0·703125 17·8594 
7/n 0·21875 5·5563 HIll 0·71875 18·2563 

15/64 0·214375 5·9531 4716" 0·714375 18·6531 

'I. 0·25 6·35 'I. 0·75 19·05 
17/64 0·265625 6·7469 4916 .. O· 765625 19·4469 
'/31 0·28125 7 ·1438 15/)1 O· 78125 19·8438 

1916 .. O· 296875 7·5406 51 /,4 O· 796875 20·2406 
5/,6 0·3125 7 ·9375 Ill" 0·8125 20·6375 

1'/64 0·328125 8·ll .. 53/64 0·828125 21 ·03" 
"Ill 0·14J75 8·7313 17/11 0·84375 21 ·4313 
1)/64 0·359375 9·1281 SS/64 0·859J75 21 ·8281 

'I. 0·J75 9·525 'I. 0·875 22·225 
15/64 O· 390625 9·9219 57/64 0·890625 22·6219 
I J/ll 0·40625 10· 3188 19/11 0·90625 23·0188 
11/6<4 0·421875 10·7156 -59/64 0·921875 23·4156 
'h6 0·4375 11·1125 15h, 0·9375 23·8125 

19 /64 0·453125 11 ·5094 6'/64 0·953125 24·2094 
I SIll 0·46875 11 ·9063 1'/11 0·96875 24·6063 
1'/64 0·484375 12·3031 6)/'-4 0·984375 25 ·0031 
'f, 0·5 12·7 1 , 25·4 

I 

Conversion Tabl"es used by Craftsmen 

(extending to 30 pages) 

r 

, 
\ 
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ME.THOD OF DIMt:..NSIDNING 

_._12_?~.-i1 .875 

1.2b5 
. ~270 

.oe5 

.06? 
-1--":""":""-'---

e.125~ "" ~. 
I 

- 0 4-0ry,., (1.574-8) I 
I 

2..0 2.5 '" R . C 50 
Z:2..000 i'C~N/ I I 

--------~~~~=k/ ~r_~~I~~ i 

- :;-- ", " t~"~======$==T--! 
" "" " "H= m~ !:;~ 

~,c\ V . 1:i'JI--.-tl-l"--- - --t-1I-t---tt-----

~'>.! 

~~ 
~ 

" ""'- , 
>- " .~ ./ 

I 
.100 , 

I 
.09.7 l·O60 I --2.0~5 - .04-0 

'-02.025 
.~7? 

.'b7 - " -
2.125 
2.115 

I ;5';; 1 (;) 

L ~.700 
-I 

DE T 1- I OFF" - B~ 14-7b - HE.. -';0 WP 
£lE. HOVE. SH~RP E.Oc..E.~_ 

. '" .. 

.. 

L.. eol2E. 
TAP \.5 

.4-7~e 

EDf'E.. 0.1r6BB 
T~P .2;:'0 E:i.oR 
.54-62 I 

125.7162 

"Wbtmtr the expression 
'P9f:an In thh document . 

IUch ~.sslon ""'11 be ""-moO " 
mun 

I 
; 
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USE OF DIFlI"\[TE-R, \<.Al)lvSRt-lD Tf'.t-lG:EN\ 
ID CALC0LA\e.. I\\.l Pol\lGLE.. 11\1 u.M.S. 

ALL i)\ME.I\.lS\O~S IN MM. 

fHUl~:r,b . 
i.., ! : ':-'N~ , y' 'OiMil.,...S'O,... 

. i 
I 

J 
! 

-

)ROE'>U::M CD 

OPP. 
-l"~() 

:2.5· ll-

i 
/. --~-------~------------~ 

/ . /".. ' 
! I 

I 

o . "" I 
O}'; )( 40'; . eO) '7' ~ L (0 B) . 0 

~<TFI~~ 'f... 

, 
'/' l PI LI... MM) :-r-1l-lD DiME.NSioN 

'/ ::: i4.-5 - (3.5 +~5) 

- Il.t- S -,0 
.-. 'f - 15 I'IIM -

D\f\\"\~\e..R REi)vC.ES ~'1 <:;5260 iN 25,L.- L£IJGrTI-\ 

( 0
1 

5"2100 = 0'52.60 Mf<') 
RED\.IC'loN 11\1 R-Al)luS:=> 0-5;260--7-1 

_ 0 - 2.6';> 0 """ 

IAN (7 - DPP 
"" 0. 2"~0 ---e Pli)J :l. 5'4. 

po, DJ. 0 

.(9 
'" O·5Q32 

0 01 11 

: . I fJCLUi)E D p..1\\G.LE..:: i· 1 Z (p ~ ~ I \ 1 \1 

!'J.B. \ "-I ?42.Ac...l\ c...E. "1 f"\ (;,UI<..£LOC.. \ABL.E~ OK 

c:..ALCULAToA. WILL Bco: uSED 
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1980 ror:RUl TiiiENT OJ.<' CF.A.r'T A,PPR3FflGES 

Are A.pprenticeships open to 
males and females 
Yes. 

Will I be able to study for 
Technician qualification at 
College? 
Yes if you have CSE grade n's 
(or 'O'level equivalent) in Maths 
and a suitable science subject 
and English (or English based 
subject). 

Is it possible to transfer from 
Craft to Technical training? 
Yes, if your progress in Company 
and at College indicated that you 
would be better suited to the 
Technical Training Scheme you 
would be considered for regrade. 

When would I start my 
training? 
Apprentice intakes are in 
September each year. 

Will I need to supply overalls? 
No, the Company pro\ide 
overalls and launder them each 
week. 

What about safety shoes? 
These are also pro\ided (one 
free issue per year). 

Are there prizes for 
apprentices who do well? 
All apprentices are considered 
for prizes, awards and 
competitions at various stages in 
their training. . 

When should I apply? 
Early in your final year at school. 

To whom should I apply? 
Superintendent Works Training, 
Mickleover Training Centre, 
Derby. 

Above: DiscussrOng a turning problem 

Below: FittinJ!, 
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lNSTRUCT10]f Hr SHl';ETMETAL WOR1\. 

invited to express their 
preferences for the various 
trades and offers of 
apprenticeship identify the trade 
for which they have been 
selected. 

Are there an equal numberof 
vacancies for each trade? 
No. The majority of the 
vacancies are for the machining 
skills, Turning, Milling and 
Grinding. 

Will I be involved in shift 
work? 
Yes. After the first year you may 
be asked to work shifts which 
would involve early starting and 
unusual finishing times. This 
should be borne in mind when 
considering travel arrangements. 

Right: Using a vertical milling machine 

A demonstration on the sheetmetal 
section 

What qualifications can I 
expect to achieve during my 
training? 
At the end of training you will be 
a Skilled Engineering Craftsman. 
Providing you have been 
successful in your studies you 
will have obtained the following 
certificates: 
(1) Engineering Industry 
Training Board Certificate of 
Engineering Craftsmanship. 
City and Guilds Mechanical 
Engineering Craft Studies 
Certificate Parts I. II and 1II OR 
Technical Education 
Council-Technician Certificate. 

Who pays my College fees? 
The Company pay all fees for day 
or block release courses. 

Use of constructions with compasses, radius, diameter 

Circumference, areas and volumes of Circle, cone, 

frustum, conic sections i.e. parabola, hyperbola, 

ellipse, for pipe joints. Use of 'net~' in fabricating 

"'lo"pe~ <'r -. L.. v..1. om flat sheetJnetal. 

/ 
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While the foregoing covers the main areas in which craft 
apprentices are employed, there are other specialised 
skills wi thin the Company requiring high numerical abili ty: 

Patte=aking 

The wood or metal pattern is used to make the mould 
into which molten metal is cast. Because metals contract 
after casting the pattern must be made oversize; the 
pattern-maker has a s-s>ecial set of measuring instruments 
graduated to allow for this e. g. 1.000 read from his 
rule may physically be 1.125 ins. 

Sheetmetel work 

In fabricating components from thin sheet, the craftsmen 
must use construction wi th compasses etc. for marking out. 
In addition to trigonometry, he will use areas and 
volumes of circles, cones, cylinders etc. and the 'net' 
for various shapes. A.YJ. awareness of the conic sections 

may be invalved in pipe joints. 

Electrician 

In addition to reading the sceles of ammeters, voltmeters, 
etc. the electrician will make use of standard i'onnulii, 
with substi tuti.on and changing the subject. 

e.g. E = I R 

1 = 
R 



UNl TS USED IN TIDHlHCA.L WOEK 

THE INTERNATIONAL 
STANDARD ATMOSPHERE (I.S.A.) 

ALTITUDE AMBIENT TEMPERATURE AMBIENT PRESSURE SPEED OF SOU NO 

(h) (To) (Po) (aol 

Feet Metres Deg" K. Deg. C. Deg. F. Ib./sq. in. millibars (t./sec. knots m./sec. 

-1.000 -304.8 290.13 +16.98 62.6 15.24 1050.4 1120.3 663.3 341.5 

0 0 288.15 15.00 59.0 14.69 1013.2 1116.6 661.1 ]40.3 

+1,000 +3~.8 286.17 13.02 55.4 14.17 977.1 1112.6 658.8 Jl9.1 

2,000 609.6 284.19 11.04 51.9 13.66 942.1 1108.7 656.5 337.9 

3,000 91404 282.21 9.06 48.3 13.17 908.1 1104.9 654.2 336.8 

4.000 1219.2 280.23 7.08 44.7 12.69 875.1 1100.9 651. 9 JJ5.6 

1,000 1514.0 278.24 5.09 41.2 12.23 843.0 1097.1 619.6 334.4 

6,000 1828.8 276.26 3.11 37.6 11.78 811.9 1093.2 647.8 JJ3.2 

7,000 2133.6 274.28 1.13 H.O 11.3-1 781.8 1089.3 644.9 332.0 

8,000 2438.4 272.30 -0.85 30.5 10.92 752.6 1085.3 642.6 330.8 

9,000 2743.2 270.32 -2.83 26.9 10.51 724.3 1081.4 640.3 329.6 , 
10,000 3048.0 268.3-1 -4.81 23.3 10.11 696.8 1077.4 637.9 328.4 

TEChlHCAL SFIDn'ICATlON .FOR All ENGIEE 

TAKE-OFF 

Power 4,220 s.h.p., 1,235 lb. thrust 

Total equh'alent power 4,695 t.e.h.p. 

REPRESENTATIVE CRUISING 
25,000 ft" 425 m.p.h, 

2,350 s.h.p., 152 lb. thrust 

Total equivalent power 2,553 I.e.h.p. 

Speci~c fuel consumption.. 0·405 Ib./hr./t.e.h.p. 

WEIGHT 

Net dry weight 

Specific weight 

DIMENSIONS 

Length to cone fitting line 

Height including oil cooler 

Width over intake fairing 

2,023 lb. 

0'431 Ib./t.e.h.p. 

100· 25 in. 

-15·75 in. 

-10·5 in. 

PROPELLER REDUCTION GEAR 

Ratio 0·064 to I 



• 

Technical Work 

Transfer from Craftsmen to 'l'echnician 

While much of the theoretical v.ork in research end 
development is done by engineers of degree/HND level, 
there is encouragement for craft apprentices to transfer 
to technical work in areas such as service and testing • 

• Metric and Imperial Units etc. 
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A great variety of uni ts is used, mic h the service engineer 
in particular must be familiar VIi th (opposite page). 

Also illustrated is the use of metric and imperial units 

The atnospheric data shows the need for ability with 
negative numbers. 

Also shown is the propeller reduction gear ratio 
of 0.064 to 1. 

• 

Technical Dara 
Dil1lensiuns.-D~ameler 4~.~ in. 1107.2 

cm.): length. with jet pipe. 112.0 In. 

(310.0 cm.); without jet pipe, 102.1 in. 
(259.3 cm.). 

Wcight.-Dry, 2,460 lb. (1.116 kg.). 
Perform:mce.-Maximum sea level static 

thrust. 8.000 lb. (3.629 kg.); at a specific 
fuel consumption of 0.955 Ib./hr./lb. (0,955 
kg./hr./kg.). 

USE OF METRIC Am> lltFeRIAL UNITS 
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". INTAKE 

Oec C. Ft/5K. Lb/C in. 

3000 3000 

1500 1SOO 

2000 2000 

1500 1500 
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SOO 500 

0 0 
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'---
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USE OF LINE GRAPHS 
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PRESSURE ~ / 
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, , 
VELOCITY TEMPERATI RE 

·:4 -

VARlAT10N Ol!' PARAMETERS THROUGHOUT .. THE 
ENG1NE 

PROPElLING 
NOZZLE 

( 



350 

Percentages 

Shown opposite is the use of % in apportioning airflow 
through the engine; % is also the standard method of 
describing improvements in perform2nce, especially fuel 
consUIJiption. This is the overriding aircraft perfonnance 
requirement, as reducing fuel used for a given power 
output enables more passengers to be carried. 

Straight Line Graphs (and Curves) 

This is the standard method for presenting information 
at meetings (by overhead projector) a~d in sales 
perfoI'I:lance brocl:Ui.'es. All students must have good 
knowledge of scales, best fi t of lines through points, 
a~d extrapolation to predict future trends. At the research 
level, it is necessary to develop equations to correlate 
wi th actual data obtained from testing. 

Guaranteed engine performance, as spe ci fi ed graphically 
in a brochure, is a legally binding contract and :failure 
to meet the standards ?an result in large compensation 
payments to the airline/customer. 

, 
. , 

o 

LONG RANGE TRANSPORT AIRCRAFT
EFFECT OF 100/0 IMPROVEMENT IN S.F.c. 

ALLOWANCES RESERVES 
START, TAXI, TAKE -OFF 1·6 HOURS HOLDING 
ClIMB, DESCENT,CIRCUIT, AT SEA-LEVEL,so/o 

LANDING FUEL CARRIED 
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I 
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\ SEC 
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SUBST! TUTION USING STANDARD ~·OP..MUL!! 

Therefore, given that the jet pipe-
OUTLET Area (A) = 651 sq. in. 

Pressure (P) = 21 lb. per sq. in. (gauge) 
Velocity (v) = 643 fl. per sec. 
Mass flow (W) = 153 lb. per sec. 

The thrust = A x P + Wv - 14,326 
g 

= 651 x 21 + 153 x 643_14326 
32 ' 

= 16,745 - 14,326 
= 2,4191b. of thrust in a forward direction. 

INLET 

-\ I 
TOTAL THRUST 2-419 lb. FORWARD 

I 

OUTLET 

1 

JET PIPE 

EXHAUST UNIT AND JET PIPE DOt>O 

Propelling nozzle 
19. The conditions at the inlet to the propelling· 
nozzle are the same as the conditions at the jet pipe 
outlet. i.e. 16.745 lb. 
Therefore. given that the propelling nozzle-
OUTLET Area (A) = 332 sq. in. 

Pressure (P) = 61b. per sq. in. (gauge) 
Velocity (v) = 1.917 ft. per sec. 
Mass flow (W) = 153 lb. per sec. 

The thrust = A x P +' Wv - 16,745 
g 

= 332 x 6 + 153 :< 1.917 - 16745 
32 ' . 

11,158-16.745 
.~ - 5,587 lb. acting in a rearward direction. 

NOTE THE NEGATIVE THRUST* 

, , ., 
: 

( 



Sample Technical Calculations 

Shown opposite and on the following pages are random 
examples of performance calculations. 

The mathematical topics involved include:-

1. Area of a circle, voiume flow through 
a cylinder. 

2. Ratio (pressure and temperature). 

3. Square roots. 

4. Changing the subject of a formula. 

5. Substitution in standard formulii. 

6. Straight line graphs, reading and 
interpretation, (also curves). 

7. Negative number (e.g. reverse thrust). 

8. VeloCity, force, mass flow. 

9. Use of non-dimensional quanti ties (Variations 
in aircraft altitude and speed mean that 
the engine receives air at widely varying 
pressure and ~emperature. By expressing the 
important parameters non-dimensionally, e.g. 
pressures as ratios, the performance can be 
examined independent of the inlet conditions). 

10. Conputer input and interpretation of output 
(a sample is included). 
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The graduate (or equivalent) engineer will also need to 
write his/her own programs and perform 'hand calculations' 
to validate the computer output •. These are generally 
performed using desk electronic calculators, including the 
programmable type. 

The ability to estimate, particularly in 'on-site' 
situations is very important. 



JOB D:r;SCRlPT10N 

PEru'ORMJUlCE - ENG1NEER 

The tasks undertaken by a competent Performance Engineer involve 

the specification, detailed analysis and reporting of many and 

varied engine tests plus the design of thermodynamic cycles for 

advanced engines. In order to be able to perform these jobs 

satisfactorily, the Performance Engineer needs to have the ability 

to carry out a numerical and statistical analysis of test data 

and to be able to understand the engineering significance of the 

results plus a sound knowledge of the thermodynamics of gas 

turbines. This involves a great deal of computer running, slide 

rule work and graph plotting. ---- ----
Finally, it is essential that, having carried out the task in 

question, the Performance Engineer should be capable of writing 

a clear and concise report. 

Senior. Performance Engineer 
Military Engines 

This description also anplies to numerous other 
research/develop~ent departments staffed by engineers. 
mathematicians and physicists possessing Ph.D .• Degree. 

HND and a few HNC. 
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DRAWING O¥FICES 

(DESIGNERS AND DRAUGHTS~EN) 

• 
1_-- ,-, 

" 

. .:..; U··· 
'-I - . ' __ ... ~O"" .. 

~- .. -
''':.; 
~. 

-~. :-, . .', 
' .. " -------' 

Instruction in the Drawing Training School 

cont'd •• 



Designers 

The designer is generally qualified to degree/mm level 
and produces schemes representing complete assemblies, ffuch 
as a compressor or a gearbox. CompLex calculations are 
-"-made by hand, log tables or computer. Some designers -, 

began their careers as craft apprentices, but the usual 
~6ute is by drawing office, engineering or graduate 
apprenticeship (leaving school with O/A levels.) 

nraughtsmen ... 
Usually qualified to ONC/HNC/Ci ty and Guilds, the 

"1 draughtsman trrulsforms desig~. schemes into detail drawings 
of separate components for manufacture on ~~e factoryfloor. 

." 

. " 
-: 
'" 

The tool draughtsman designs special jigs and fixtures 
for holding the components during machining etc. and he 
plans the sequence of machining operations. 

The draughtsman may start as a dravnng office apprentice 
(0 levels) al thoneh many were initially craftsmen on the 
shop floor (leaving school wi th CSE). 

Mathematics used in the Drawing Office 

Addition, subtraction, multiplication and division 
(calculators or 7 figure logarithm tables). 
'" .--
;Areas, volumes (including /I etc.) weight, density, pressure, 
:~. 

stress, velocity, temperature, bending moments, r.p.~ • 

Pythagoras, Trigonometry, Ratio (Gears). 

All constructions using compasses. 

Projection, conic sections, ellipses etc. 

r 



SumD.ary of Mathematical Applications 

The previous pages included the use of the follovl'l.ng 

mathematical skills:-

1. All operations with decimals, to at least 4 

places <_1) of a th01.,-sandth of an inch). 
10 

a~d to tyro thousandths of a millimetre <0.002 mm.) 
2. Conversion of fractions to decimal. 

3. Use of metric and imperial units. 

4. M?.nipulation of simple equations. 

5. Substitution in standard formulii. 

6. Tri e;onometry, answers in D. M. S. 

7. Pythagoras' Theorem, squares and square roots. 

8. Are.as and volumes. 

9. BO!,mAS, orc.er of executing mathematical steps. 

10. Estimation and rolU1cling off. 

11. Diameter, radius, circumference, rotational 

speed, gear ratios. 

12. Constructions using compasses, nets. 

13. Conic sections, p~ojection. 

14. Reading of sC8les, gauges and dials. 
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15. Use of 7 figure logarithmic tables and/or calculator. 

16. Negative numbers. 

17. Plotting of straight line graphs, selection of 

scales. 

18. Correction of data by scale factors. 

continued •• 
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Additional Topics more apnlicable to technicians/graduates 
(but not exclusive of all craftsmen) 

1. Interpretation of graphs, best fit, extrapolation, 
correlation. 

2. Percentages (% increase/decrease). 

3. Transposition of more complex formulii. 

4. Use of volume flow rates, velocity, etc. 

5. Ratios of pressure, temperature. 

6. Use of non-d:.mensional parameters. 

7. Computer input/output, some programming. 



APPBIIDrx 3 

S~~ples of completed Questionnaire 

given to 132 5th Year Punils 

/ 
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~"'..lCG" ·;::.ed aons are for statistics only. 
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Ple<1se UIH: '"' blue .:>r black pen. 

nEA?E CO;;fTINIJE OVER ~lHE PAGE H' NRJESSARY 

HOEe vI £;-;;r-10 t- (E;. g. All en -~on, 
Chellaston, Derby etc.) 

?r1mary ScnoolCs) (age 5-l1yrsJ 
.lttended 

,~raths Set (c.g. 5A5, 4B3) 

:':aths 00\: .. '5e (0, CSE or ll.Ex.) 

;'Li; what a&;r '!.icl :J()'u ':"ecide on 
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UNIVERSITY Ob' LOUGHBOROUGH SURVEY 

These questions are for statistios only. 
(Your name will not be used) 

Please use a blue or blaok pen. 

PLEASE CONTINUE OVER THE PAGE H' NE::ESSARY 

Home Distriot- (e.g. Allenton, 
Chellaston, Derby etc.) 

Primary School(s) (age 5-11yrsJ 
attended . 

Maths Set (e.g. 5A5, 4B3) 

Maths Course (0, CSE or N.Ex.) 

Hobbies 

Your intended career (or put 
'not deoided ,) 

At what age did you decide on 
this career? 

Reasons for ohoosing this career 

Parent's job (leave blank if 
you prefer) 

Please suggest ways of improving 
pupil's learning in maths 
throughout his/her whole 
school life. 
Please do not mention any 
teacher's name. 

Do NOT answer the questions below 

.Il.sktt. -;~ :-::TJ77TI. ...... . 
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. ... £8. S. ... . 

... C:if. .... . 
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(a) Primary School . . A 

/1h:n h~pr J1U~4p'J CtHtplf:' 

(b) Secondar.i School 

------------~------------------hIlal examina+'~:_ reaul t in mathematios •• ~ ... f;.x. •• 
Eel ~uRW 1''11,)0.-< "'"tr\ C 1 . . . 

Emplo~~~/Purther ucatlon •• " ••.•.• ~ •. 4~.~ •• 1 •••••••••••••••• 
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These ~~estions are for statistics only. 
(Your name will not be used) NAME 

PORM 
OA~.~}'1H£ 
........ S~':1 ............ .. 

Please use a blue or black pen. 

PLEASE COnTINUE OVER THE PAGE U' NB::ESSARY 

Home District- (e.g. Allenton, 
Chellaston, Derby etc.) 

Primary School(s) (age 5-l1yrsJ 
attended 

Maths Set (c.g. 5A5, 4B3) 

Maths Course (0, CSE or N.Ex.) 

Hobbies 

Your inten<ir:d ca...'ee:r (or put 
'not decided') 

At what ag~ did you decide on 
this career? 

Reasons fer choosing this career 

Pm:ent's job (leave blank if 
you prefer) 

Please suggest ways of improving 
pupil's learning in maths 
throughout his/fer whole 
school life. 
Please do not mgntion any 
teacher's nruue. 
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(a) Primary School 

(b) Secondari School 

" ...sc:'- e.~ 
"""'"Y •• "li-I iI\ -

"0"( .s Cl) ...... "-'Ir kIOS·" fIiV 
Do NOT answe:r the questions below ~It 0. "c:.lCI'WP--" . 

final ey""'·~-···· ___ .. ~aul t in mathematics •••••••••• 
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APPEHIlIX 4 

Samples of Numeracy Tests 

for pupils of varying abilities, 
and destinations after Year 5 
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Samples of Work from 'Apprentice 

Maths' for pupils of varying abilities 
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APPIDTDIX 6 

Reuorts by pupils. teachers. ernuloyers. etc. 
on the text 'Apurentice Maths' 
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EVALUATION OF THE BOOK "A!'PRENTICE MATHS" 

Name ••• ~ •• fl'lv~iL ........ . 
pun" / ' 

Occupation •.•.• ~.~ •......••.•.••• 
(e.g. pupil, teacher, student, training officer etc~ 

Please comment on the book under the following headings;-

1. Actual use of the book and the situation:-
(e.g. revision of multiplication of fractions for interview, 
CSE examination or apprenticeship theory work) 

2. The quality of the explanations (are they easy to read and 
understand?) 

3. The self-assessment tests - are they helpful? 
4. The exercises (the quantity of questions and level of difficulty.) 
5. The practical applications (are they helpful, interesting?) 
6. The scope of the book (should any extra topics be included 

or any omitted?) 
7. Please make any comparisons with other CSE/basic maths text books. 
8. Any suggestions for improving the book. 
9. Any other comments. . 

F( , , .....,.... ~ C. 'S, E. el',io.m..:..'-CJA....~ CU\.C,\ \x-.;V..LV, , 

~ o. rk
ti 
~ '~ ,,~' to ,,,,cl<;l <AN:.l ~u... tk k~t.'t} l:k- d,,u:~rcu-w 

JJ.JL c~ kttu- v..;~\..v~~"'-e.\.....,i':. ~ I:k. ~I,.C... 

3 
~\ <'>.c. .' •. , \ o. \ 1\ Cv':) -tk''-3 0<..::..1-;'\ ~ ~L~ h.cI..., (,,-,-~<J,- ('-'~ "-

" \ .... ~~ ,-'...K.. '-"'-"':) "<L,\:r:\-'-"-' ' <:T " 
, ~.~ t::cr ........ 'I:j<..--v... K-t-o-> C\.A.CI ho.., ~h. ~ ~~-,~~ I'U'\' 

l.....-l..<..1--.. ~'-~,,~ ~ w-~.J- clt.pti...v,- ~ t:, }-~ ~ .. ·:-.lv.-L,'-d 
\:h b:.\'<.L.. , ' 

4, \ ~ ~j- S- \ 0 ¥-~-...o ~ "'-'~ \;<, c<.r-1i,h l.....,.kJ.J .. :~, 
'a<-""'- 'K.""....... CA.. ~I;- o-r- "-<.-~ ~ ~f\ ~ r}d- . ~'" g\,"" ",tifl!-J 

OJ-.<L -e.~ "'-"<.-\ ~, ¥-.... ~~') <A.O ,~ d.-o. ,-" ~ \x."0l
1 

~ ~ ~~ 'N::w T'\oU..C\..... ~ ~ ~Vv)() (U'{,l Lz~--(\.J-
~ \r.."".,..k , It. ~ ~ .... c.~ c\- \d...... ('f."'~, ~\....\-J- ir> Cfc"("-t .. ~cJ 
~'-\- '<J-'"'->-- ~~ 'N......",,-,: ~ ~~ (>.xl. \\CW"- "",:l..,..;;.m:r.\ 'J- c.ll'. 

s. "l'k.. ~rC1-Ji("N (:i-"i~M.C~~. "-Rr~ cJi~U- -tN,~~ \ __ ~J~d le ~18 ~::--!_ 
~ ~ \,;n.c..~ "'-).:6<~ ~ \,-,-~~I\-- "I(, \k <.:il.~-o.~.;,J- ~ 
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THE BOOK .. Al'PRENTICE MATHS" 

. /( ~ 'C{ , C, I . ,\ 
Nam.e ••••.• (. • • • • • •• .) 1- .. # ••••••••• 

Occupation ••••• ',' ;t./!1.-... ...•...••. 
(e.g. pupil, teacher, student, training officer etc~ 

Please comment on the book under the following headings:-

1. Actual use of the book and the situation:-
(e.g. revision of multiplication of fractions for interview, 
C&~ examination or apprenticeship theory work) 

2. The quality of the explanations (are they easy to read and 
understand?) 

3. The self-assessment teata - are they helpful? 
4. The exercises (the quantity of questions and level of difficulty.) 
5. The practical applications (are they helpful, interesting?) 
6. The scope of the book (should any extra topics be included 

or any omi tted? ) 
7. Please make any comparisons w1 th other C SE/basiC maths text books. 
8. Any suggestions for improving the book. 
9. Any other comments. 
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EVALUATION OF THE !!OOK "APPRENTICE MATHS" 

Name t ... Q~.~~0f. ........ . 
':p '0-Occupation •... ~ ...•......•...•.. 

(e.g. pupil, teacher, student, training officer etc.) 

Please comment on the book under the following headings;-

1. Actual use of the book and the situation:-
(e.g. revision of multiplication of fractions for interview, 
CSE examination or apprenticeship theory work) 

2. The quali ty of the explanations (are they easy to read and 
understand?) 

3. The self-assessment tests - are they helpfUl? 
4. The exercises (the quantity of questions and level of difficulty.) 
5. The practical applications (are they helpfUl, interesting?) 
6. The scope of the book (should any extra topics be included 

or any omitted?) . 
7. Please make any comparisons With other CSE/baaic maths text books. 
8. Any suggestions for improving the book. 
9. Any other comments. 

..-
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EVALUATION OF THE BOOK "A1>PRENTICE MATHS" 

Name ~ft~~ .. ~~~~ .......... . 
Occupation •• lfTIl . . 'ifl)9.. 9:-.l f=Y:;':-. ~TUi?€f<1T· 

(e.g. pupil, teacher, student, training officer etc~ 

Please comment on the book under the following headings:-

1. Actual use of the book and the situation:-
(e.g. revision of multiplication of fractions for interview, 
CSE examination or apprenticeship theory work) 

2. The quality of the explanations (are they easy to read and 
understand?) 

3. The self-assessment tests - are they helpful? 
4. The exercises (the quantity of questions and level of difficulty.) 
5. The practical applications (are they helpful, interesting?) 
6. The scope of the book (should any extra topics be included 

or any omitted? ) 
7. Please make any comparisons with other CSE/basic maths text .books. 
8. Any suggestions for improving the book. 
9. Any other comments. 
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EVALUATION OP THE BOOK "A1'PRENTICE MATHS" 

Name •• ~ •• • fJ}~J ............ . 
Occupation ••• • /;J.CI4i). " ••••••••••••• 

(e.g. pupil. teacher. student. training officer etc.) 

Please comment on the book tmder the following headinga:-

1. Actual use of the book and the situation:-
(e.g. revision of multiplication of fractions for interview, 
CSE examination or apprenticeship theory work) 

2. The quali ty of the explanations (are they easy to read and 
tmderstand?) 

3. The self-assessment tests - are they helpful? 
4. The exercises (the quantity of questions and level of difficulty.) 
5. The practical applications (are they helpful, interesting?) 
6. The scope of the book (should any extra topics be included 

or any omitted?) 
7. Please make any comparisons with other CSE/basic maths text books. 
8. Any suggestions for improving the book • 

. :. Any °/,the~comments. '} Je,.. re<,vn.hYJ ~ ~ 
(~J Tit x-ro!h ~ .-€ftLJ qo::d 

. tl.f0re-YI!CR to. 
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" ~·"e/Y''i ~'Cry £0 c~~~. . , 

-y ~ -Lcb CVYe)~l,1 0uf;}CCt1 V J~ c~ 
; u~1 LfOO a-Yl" . fl/C/C:::J QCa7 cd . 
&) ~ of - yVJ W ] h~ vvc;1 
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EVALUATiON OP THE BOOK "APPRENTICE MATHS" 

Name .~~/t1y~tff. .. . ff.~~.~ .......... . 
Occ ti ,'..) I=> :t L. ups on ................... 11 •••• 

(e.g. pupil. teacher. student, training officer etc.) 

Please comment on the book under the following headings:-

1. Actual use of the book and the situation:-
(e.g. revision of multiplication of fractions for interview, 
CSE examination or apprenticeship theory work) 

2. The quality of the explanations (are they easy to read and 
understand?) 

3. The self-assessment tests - are they helpful? 
4. The exercises (the quantity of questions and level of difficulty.) 
5. The practical applications (are they helpful, interesting?) 
6. The scope of the book (should any extra topiCS be included 

or any omitted? ) 
7. Please make any comparisons w1 th other CSE/basic maths text books. 
8. Any suggestions for improving the book. 
9. 

1 

Any other comments. 

2.. 

3. 

~. 
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EVALUATlON OF THE :BOOK "A1'PRENTICE MATHS" 

Name • ~.\~. R~ ......... . 
Occupation •..••..••••..•.••.••.••• 

(e.g. pupil, te&chex, ~, tl'aiMftg effieer e"4!e.) 

Please comment on the book under the following headings:-

1. Actual use 01' the beok and the situation:-
(e.g. revision of multiplication of fractions for interview, 
CSE examination or apprenticeship theory work) 

2. The quality 01' the eXplanations (are they easy to read and 
understand?) 

3. The self-assessment tests - are they helpfUl? 
4. The exercises (the quantity of questions and level of difficulty.) 
5. The practical applications (are they helpful, interesting?) 
6. The scope of the book (should any extra topics be included 

or any omitted?) 

7. Please make any compari sons w1 th other C SE/baSiC maths text beoks. 
8. Any suggestions for imp~ving the book. 
9. Any other comments. 
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EVALUATION OF THE BOOK "APPRENTICE MATHS" 

Name l1~"\9~~~~ .. Pr?~:~~\~J. \1 ... 

O Pu'i~\ L coupa ti on ...•..................•. 
(e.g. pupil, teacher, student, training officer etc.) 

Please comment on the book under the following head1ngs:-

1. Actual use of the book and the situation:-
(e.g. revision of multiplication of fractions for interview, 
CSE examination or apprenticeship theory work) 

2. The quality of the explanations (are they easy to read and 
understand?) 

3. The self-assessment tests - are they helpful? 
4. Ths exercises (the quantity of questions and level of difficu1tyJ 
5. The practical applications (are they helpful, interesting?) 
6. The scope of the book (should any extra topiCS be included 

or any omitted? ) 
7. Please make any comparisons with other CSE/basic maths text books. 
8. Any suggestions for improving the book. 
9. Any other comments. 
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EVALUATION OP THE BOOK "Al'PRENTICE MATHS" 

Name If ~ 1.71 .. !It/mi ............ . 
Oeeupa ti on • f'.t?J?JI- .. ••••••••••••••••• 

(e.g. pupil, teacher, student, training officer etc.) 

Please comment on the book under the following head1ngs:-

1. Actual use of the book and the s1 tuation:-
(e.g. revision of multiplication at fractions for interview, 
CSE examination or apprenticeship thsory work) 

2. The qual 1 ty of the explanations (are they easy to read and 
understand ?) 

3. The self-assessment tests - are they helpful? 

4. The exercises (the quantity of questions and level of difficulty.) 
5. The practical applications (are they helpful, interesting?) 
6. The scope ot the book (should any extra topics be included 

or any omitted? ) 

7. Please make any comparisons with other CSE/basic maths text books. 
S. Any suggestions for improving the book. 
9. Any other comments. 
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~ Pt /!1d' /,L.~1c 1";e-/'5 6,;Kf "Wr,,! .er~ 

S' ~~ /",i- ;,;,r~.t p4;f1k f1,//11 ,r 
5/ ~/l.. vI/II'r Stl!tI~rf~d M! Ik.~p:,/,'_ 
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Manpower Services Commission, Training Se1:"vices Division, 
-.7ilsthorpe Road, Long Saton, Nottingham NG10 3HH 

E'lALD'ATION OF T,,'"E BOOK I APrRlliTICE ~:L"TES' 
NA18: !,ffi J. 3A5SETT 
OCCUPATIOlI: EDUCATION mSTRUCTOR, LOnG SATaN SKILLC;;:I'BE 

1. Revision of oasic 3rithmetic plus 3eometry, triJono
r::etry and algebra where appropriate for engineeri~g, 
electrical and building trades courses in ?.l.S.C. 
T.S.D. Skillcentre. 

2. They are easy to read and understand. 

3. Very he1pful; 

4. _ldequate. 

5. 2elpful and in~eresting. 

6. _'dequate. 

7. Gompares well ',vith exist in" Skilloentre text books. 

B. I feel that the description of par:s of a circle, 
i.e. circumference, diameter, radius are required 
by the student before reachin" Chapter 11. SUs3est 
inclusion of same at Fases 13/19. 

Ref: Page 14. Suggest inclusion of explanation 

that t is the s~e as t 7 2/3 

m 
9. I consider that 'Apprentioe [,1aths'brings to fruition 

very well the intentions stated in the preface. 

J. 3assett 10111 
3iucation Section 
1 9 :.!ay 19BO 



Training Services Agency 

!.lr J. Gatenby 
30 Chestnut ~rove 
;;;hall 
Derby 

I'.ear flIT Gatenby 

SICIUCEt4TRiE 

your re! 

Wilsmorpe Road 389 
Long Eaton 
Nottingham NGIO 3HH 
telephone 060']6 61311 

O~ rE)f 
WG/MG/Lon!SO 

2 June 19.'30 

Thank you for your letter of 12th ;,iay 1980. I apologise 
for not replying earlie:.: but I have just returned t:J 'Nork 
today after being on leave. 

;;;nclosed here~ith is the observations of the book submitted 
by !.lr J. Bassett, Education Instructor. 

I have di.scussed with If", 3assett the general content of 
the book and he is of the opinion that he has found it 
to be useful in taking various examples from it for use 
in the classroom situation. 

As you are aware that our Education Instructors have 
guide lines in presenting revision applicable to math
enatics we think it covers in a Simple and explicit form 
problems which are encountered by apprentices in the work 
situation. 

Please do not hesitate to contact me if you wish to visit 
the Skillcentre for further discussion with our Eliucation 
Instructors. 

Yours sincerely 

~~ 
',7. Gardon 
Deputy Manager 
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EVALUATION OP THE BOOK "APPRENTICE MATHS" 

Name • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

O . SuPl. A,'I'~o..;"ce- ~m""~ eeupat10n .......•........•....•.• 
(e.g. pupil, teacher, student, training officer etc.) 

Please comment on the book under the following headings:-

1. Actual use of the book and the situation:-
(e.g. revision of multiplication of fractions for interview, 
CSE examination or apprenticeship theory work) 

2. The quality of the explanations (are they easy to read and 
understand?) 

3. The self-assessment tests - are they helpfUl? 
4. The exercises (the quantity of questions and level of difficulty.) 
5. The practical applications (are the,y helpfUl, interesting?) 
6. The scope of the book (should any extra topics be included 

or any omitted?) , , 
7. Please make any compari sons w1 th other C SE/basic maths text books. 
8. Any suggestions for improving the book. 
9. Any other comments. 

, 'u.seCl' as a -reac:-,ing aid for Craft ~ppren tices w, ~o ar, e, '-:l'!".i.s book ~nas Dean ... t 
ex:perie!':cing c..ii'f ic~ ty wi tn calcula"tioGs in the ·":OL'~s:~op or L1atr:s at ne 

Co:lege of fJrthar ~~catlon. 

" , as an aid to enable tile apprentice to overcc;;;e !lis o'.n It :-.as :een u~eu ~ . t· 1~ 0:' tr,e 
.. _.... _.. .. ca.:.'1Ilot cOliili'ter.t on tile value of ,tl'.e var 1. 0. 1.:.5 ~ec :01 ~ .," 
Q:':~ ~cu~ ~l.eS. .4 d -. --11 cr ;r .... oblems 
coo~, o:::e1.' than to say, its comprehensive cover r ... as catere l~r d. 0 .. 

led u.s ;0 p=c~ase r:4 a second copy wnen "the atiler '",as 
a..:';c. t.he success a.chieved .. 
te:lporar ily illislaid.. 

The apprentices '",ha have used the book speak very highly of it. 

Please continue on the other side if necessary 



D~~ v«v-. 6~/ 
~~~"~~(Q,I 

foJ ~ r~ ~ tJ~ ltt--s~ {dfw uk~ 
1 ~'r ~~ ~, " ~ 
mitw er t( ~CL }1a:tts :' 

-rk ~ .. ca av'8 \NW ig tAat- I I M wk 
M ~ f~ticn 1b ~~w ~ \?~ ""'11s4f 
~~~ 1 j~~ ~'t ~ . 
""tfi j~S~t5 ~ ~ ~ - cdf ~ 
(M5 atV(( ~~ ~ ~ ~k~ 

~~4f ~ ~"ozU ~ £(2 lA 

" "~~W I ~Ir. 5«JF ~ 
a~ ." ]Wr ~5 tJeM' W ~ 
~ tJcM ~ ~~. 

v({~weu-ca. l'~ "s~ ~ b~ 
~ a 1WWbw f ~ ~ ~~ 
~ W~"~ ~7"~ l~ 



~ ~~. $~ ~ Cor c.h ~ t£.w 
ba&~. 
~ ~ SMUl- ¥~d\.«UU!--
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EVALUATION OP THE BOOK "A.l'PRENTICE MATHS" 

Name • .t1f: ... ~ .. !,:~!!.~7."""" 
O t · 'I.e.ac W. ccupa 10n ..••.................... 

(e.g. pupil, teacher, student, training officer etc.) 

Please comment on the book under the following headings:-

1. Actual use of the book and the situation:-
(e.g. revision of multiplication of fractions for interview, 
CSE examination or apprenticeship theory work) 

2. The quality of the explanations (are they easy to read and 
understand ?) 

3. The self-assessment tests - are they helpful? 

4. The exercises (the quantity of questions and level of difficulty.) 
5. The practical applications (are they helpful, interesting?) 
6. The scope of the book (should any extra topics be included 

or any omitted?) 

7. Please make any. comparisons with other CSE/basic maths text books. 
8. Any suggestions for improving the book. 
9. Any other comments. 

..-
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'-: £UI-C L 1. 1 I.~c.)ev,. s - rP"";"S/'~¥{ 1. 
· C. 5;. ~ 10 f' 'U:> • .R ~ is . C'Vl. Jc.r (..v,. I.u. v ,. e'-V 

:/..r 8~·k5l.. [> c..-"/. 

:J.: (£if~"l.A.A..o...JCf\AS a.fe ~('CR...(:»,.~a../I~ c.Jk.j/la.,i. 
cv. I, ..£.a./l-J 10 /o! la,; ~ j £M.A6u-) Ia-.",-/ 

s.: 91 ~ -/o/k-ws .2~d c~cy='k, ~ ;!lJ- . 
~/- CVYLCV,~ f k>;A et! ~ ~.~. U\'-Q.!t..- / 

CV! ~ :1 I ,,'~ ~ '7(70/ ~ dCe--/'C'Vl ~ 
I!.cviJ jC:VL £w~ ~cfv~5kcc! £... INc,"-rk. 

if. ~ ~.~lG'k ~. 

~. .~~ J./c 'LR- r'-/ I A t~ Q.j' ~ Cl. C A.-L Cl. I/:; I 

~ volv ~ cl Vv.- cy/ ~).;c.Jl.- il-l.C<.. /:e../'-'t.o..k,) I 

· ~ /I-a- c, /"c ~/ o..;::'? !'c &>- ),c rJ> a.:e.. LL~o}< ;: 
~d ~&v,LI' 

~. ~ (~ 0\-d re<- ~ CV) c~- 7-'-;":> ~),CJI.... 
· /k-~/-£.. t.. (. l- - .6 cno i. 



/V...a.K\ 6(~f /le: 
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BY ALUATION OP THE BOOK .. Al'PREIiTICE MATHS" 

Name .~;~ •• ~~~ ••• S-~,\. 
Occupation ••• -:-r.~o-n-.~'i-.~ J •••• •••• 

(e.g. pupil, teacher, student, training officer etc.) 

Please comment on the book under the following headings:-

1. Actual use of the book and the situation:-

2. 

3. 
4. 
5. 
6. 

7. 
8. 
9. 

c...sE. 

(e.g. revision of multiplication of" fractions for interview, 
OSE examination or apprenticeship theory work) 
The quality of the explanations (are they easy to read and 
understand?) 
The self-assessment tests - are they helpful? 
The exercises (the quantity of questions and level of difficulty.) 
The practical applications (are they helpful, interesting?) 
The scope of the book (should any extra topiCS be included 
or any omi tted? ) 
Please make any comparisons with other CSE/basic maths text books. 
Any suggestions for improving the book. 
Any other comments. 

,~..)\.~c:,,,;t- .-r-4'-"~\<':'I.\.\ ~~~~~ ~\ to_ ~1:lO\::.. 

,,-~,,-0.. ~\:J\;:

C~o.s; ()..~'<\. 

~"" 0.... 
c..\;:~~~~, 

" 
~ 

~ ~" ~~ \0 ~~\: ~ Cl. ~cl:: 
Please continue on the other side if necessar,y~ 

~\- ~ 

~~\-'" 
\Q~~r<\~ o..s- c::;;:~~ C,Q).J ~:s~,-(ill,\ OS ~"~ ~Sc_ 



w~ \st.s;s a.\d&. c...\..~~~ . \o~ ~\c\t4 
~ \.~ ~ ~~ ~ ~~~ 

@ . 
Os ~ 'J~ o..~~*,-~ ~ ~~ 

~ \ ~~~~ ~\.~ "-~'--~ ~ c::..~~.~~ ~\\.. 
Q...~~ ~~~ ~ • ) ~o ~ \. ~ "'\~ 
~ \ ~ ~~~~: ~o...~ ~ ,Q~,,\ ~ ( 
~ or::l'SD~~~ (~~,,~ C\,Q ~,n...tkc\~ ~ 
~d.- ~ ~_\~ \&~ ~ CCJ~\ ~ I 

'SJr:::S~-~ ~ ~'E:. ~'-':\.~~~~ ~ ~\ 
CQX~ a~ \.J~\ ~ \...~ ~ ~ ~~ ~~ 
~q,\)\.~S'\ ~ ~ ~~~ 

Q ~\~ ~~, ~'G'. ~\)-Q.'-~ ~~~\,'" c\ ~ 
~'--\..'Z~~~"'"' '--\2.l~ ~~" n~\\::. ~. ~~ -~ '~\X"~\: 
~l,-&,,-\ )~~ \..~ 'co-:1.~ ~\.~ ~~ \.\.j\.k\-. '
"-~~\.~<).,\ ~\Sf'~~ \b ~~'-\ ~~~~I\\ ~~. 
~ ~~\~. ~ ~c-\5.~~ .\S'-- \;\c:, \:::C-;:)\, ~~, ~-:.,,:.~ 

-© \\Q.s.o-. ~,~'\. 0..... '-c0~~ ~\\:- ~d..... \'.,Q;\-\..~~ 
0-... ~~~"-~ ~~~~ ~~~. ~\\: _~ ~ \"1) 
\...\..~ ~ ~~~. ~'C~'\ ~ ~'Q..' ~~,,(~ 

~"'~ \.}~ . ~ ~~ \-;, ~~\.~\~, i..\ a~ \..ru-
~\:- ~~~~ ~~'-~~ ~~~~"-~ I 
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~GJb~~ ~-'t~~~= ~~,,:" ~t~~~"!<>--
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__ (S2,~~~" __ ~~ ... ~~:§; _______ 'a::)}" . "'~\,-\~ ~. 
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'\~~--\\'-('~ '~~'\9l~~\~. - -"-. <) 

v::ctJ\.0.- \r:::Q ,-)s,Q __ \~.\ \: 0 G .. y..}-Q' . 

C0'~\~ '-\O"-~. _,-,~'\\v~.- 0... \--'C:J2\' \.'0\ C·:::oS:: 
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QUEEN ElIZABETH'S GRAMMAR SCHOOL 

ASHBOURNE DERBYSHIRE DE6 1 EP 

. TELEPHONE 3685/617 

HEADMASTER: J. BROCKLEHURST. M. A. (CANTABI 

E. Bo ..... ,. /0 I(-~ / J era 

/~J 17 ~ Aa.t-~ c:Y(}h ~f) ot ~ c;t' ~ 
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EVALUATION OF THE BOOK "Al'PRENTICE MATHS" 

Name ••••••• ~ .Y.·.0h-~ .. 01\ (P./Ph). 
Occ ti IhwWJ . upa on .......•.... 0 •••••••••••• 

(e.g. pupil. teacher. student. training officer etc~ 

Please ~omment on the book under the following headings:-

1. Actual use of the book and the situation:-
(e.g. revision of multiplication of fractions for interview, 
CSE examination or apprenticeship theory work) 

2. The quali ty of the explanations (are they easy to read and 
understand?) 

3. The self-assessment tests - are they helpful? 
4. The exercises (the quantity of questions and level of difficulty.) 
5. The practical applications (are they helpful, interesting?) 
6. The scope of the book (should any extra topicS be included 

or any omitted?) 
7. Please make any comparisons w1 th other CSE/basic maths text books. 
8. Any suggestions for improving the book. 
9. Any other comments • 

. ~ Pe;,.jC~""L ()..~ 5et"'""'- k. ~ ~ o • ...tL.~<i i '" ~ Prtf-.u..~- Ot ~ 1?c.,'C. it:-
I. 

~ CQ/-\w"-j bE.. L~(~ f If"':.!..".;. pW'P_-1 .f e.,,~ CSt;7 cv k, '> j.y. j ''v:Js, I 

(...~ ... K. , , .... ""', (~ Q,L~~ ,-':t ~1~h·I<'--l. ~ (,"'j c..r<..::.. ~"""- c..e.o..:, et Cs F 
i'\'-"'j''''l. Lt ~"' k A.iJf'G--lt'.i\) ~\ oo"'- ~:-cl<./ Io"",~ f.v cM_ h..j 

C<.(~-:>itlLh~ ib.5 j/R.. ~ c.. 'jooo'. bA-ll<" hY . .JlR~_ 

1.: '1J...Q. .e."f(o..",,,,.:~~ ~ v.o(. .. tQc\. ~te, CJt:. v~ jOGc.{, C0'ft....--:, c.... 

5t<2-...k (y..o.l~-.r CJV\.. ""'-os t- ~'; +ext-I:>c:5'>'"kl 

~'. ~ ~ h> ~ v;..~ €A~ 
f...t>.:> . • ~ vi'<..U. cV'~ ~ """'- , ..... d.A c ~.-=-

+u R..<o\.~(\~ Ov s~t- .../l..o 

~ jv.."'-u- -"1tvn C/t.' 

~ \rI' rt.<~ _ ~ o.L;o V\gJ::e. 
h-toQ. s k{v r w..o _ A...... ~ J '"4-

~1:. ....AN cl-. L.oI C-.AI~a.c-j 



4- R.s..."<- 5Q~"", h be. ~ lQ.. .. ~.erc...llU ~- c) ~ do ~ 
Ic> ~ c... b.:.c c.t..jP-c. ... __ u .. I e:'>f'2~ c.J- N...f.Zv..c{ C/r G~~~ I b...J-

Ill> ,~'-Q... ~ C>-v- ~~"'~ l.-~ 'frQ,)v-cJ,~ ~OJ<... h:>L..'f'~ v...h...-. 

S-, ~""'- l,....:.t-(-d~~'-(~<Q <1- ~ Y\Q.Dd~ cl)- ~I~'':j I 1tV....t.c.l 

i~,-4. ~'-'- +0 ~ ~ ~~ \~, '1l--<L cUO-jrc,,~ ""~ 

c<,\'1.(.,~ .... w... .~ h\O...i r c.~ . 
c ''-u..v{. . -...J .. 3 .. 

10. ~""""-" ..... uy'C cv-- C~;\·:s \A.~n. ~.J.. eyf>'-e}~I~ eJ. ""- I~ <:'-'-'... 

~. c....t..cl.. ~'-~'\ ~ ,~c...N. ('",,- swe.. ~ ~ "\. k~ lc.0~ ~ 

fv...... \,'r'" t1, L.:..... i .... ~ec.\ .r"-<,. rS= t.fa.. 
-..'...u;{) or (\.p~-,-+\cs~ Iv--. I 4-,,-'<.. n, 1'-" ~ . .J -7" 

, , . J. I I. ,,-<-.1 .. -io--....Y l..(.Q.s,....-er . 
• ,~) 1.1{:.\NC~ 0v-..... k ~c.. ~1 O-f 11"- .a......d ~ 

7 1L.. ..... c..~ '~ 
~ ~L."';'<-~ c:.v..-.1ov"'-1. 

;::L:..~ Je...~Slu '!:€ 

SG.. .. \.. ct..."j CSE ~Ir 
(.. '-"". GL.> ..... ~{ <U 

.. 

I.:ov~ I h..J- ~t w 

.u~ ~ ~-..Q..u.. c.J 

\;~) c-/.., f "-'-u" >u ,j... ... d I 

':>..-,/ft~ ~«~-

~ cY 4 v~./ (.;, ... ..t <A<.i1r l."rtk. I ~e. h .. :Y 

.... iA...c:" c:....~\..cA ~ v.<.C..d. "j LA pv.p\'l <-lA. k..'l 

~s. ~ ~ k / "-~l. t.h CA'-~ l~~ G1"vI.w~ 
u2 .. :t'I.",,,, c;.;<2..o..) d}- 11\.'-'" S '" Ut! S.j 1,1..'L1. W{ S. , 

'? Po",:, .. '!.,':; 
<'i'17 L~~:) 

r.;...: ~)S 

• 

1'\.0{( ""<'-< 1p!:cI.. -€'ICa:.<''f ~ f-.-..r ~ p .. zu:..hc..~\ 

(1.~ ;'':''<J. G)j p~--th ~j 
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R~Offlcel 

p.a. Box No. 18. Falcon Worl<s. 
Loughborough, Leicestershire LE 11 ; H I 

--------------_ .. _- --

Mr R Bond 
M~thematics Department 
Burleigh Community College 
Thorpe 11111 
WUGlBffiOOGl 
Leicestershire 

Dear Rod 

Telephone Loughborough (0509) 63131 
Tele.341091 
Telegrams Brush Loughboro Tele. 

Extension 357 

Your rof 

Our rof DVB/ThC 

Date: 2 OctoIH.~I· 1 !)~) 

Please excuse the delay in contacting you after your request about the 
Burleigh Maths Coul'Se and the use of your book. 

Having been in contact with some of the apprentices at the Training Centre 
the following information was obtained:-

1. Approxirnately..!.1 boys purchas'cd thc book as an aid to thc cour.3c. 

2. lWo young men were advi;:;f!t1 hy myself tu ulJtain a t,;Op.}'. (Thi~ .wt.inll 

was a result of the test sheets sent to me after the course.) 

As far as my own comments are concerned, I feel that the book is useful 
to the boys especially in the early stages of the transition from school 
to worl<. 

T tHlV(' "'IJ,s;!'~st~rt that thfl f l rst year' Training Centre obtains a copy t.o use 
as a d , ... t~ell problems oe. u .... , 

Hoping this information "'L l.l he of use. 

Yours sincerely 

o V Bushell 
Training Officer 



Tel Markfield 2844 (STD Code 05306) The Rectory 
Markficld 

Leicester 
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LF6 OWE 

I ha'le been using Apprent.' ~e lIaths for same ti::e now vrith a grou~ 01' 
llen in a Basic' Math .. 'class and hAve fcund it to be :"ry versatile. 

rt i~ !l o:ood revision bocr. :or those men who have had some !,~a t;~~ 

hackO'..rcu~d , hut have not usen t.h:",'ir maths for som~ ~·e~r$. 'r'n e:r f:'I'~ "t':. 

cryn _.~ .... ~r ~""':-':T: fhp. text on th~ ~.!" -.,''''Tl -.-; th !:OTJ"C '1el; ";hen needed. 
+~n' 
"" -,' 

: ;~_\';_ Ell~') found the t~.:"': no eX2.rnjles c·r m€in,:ds to 1" .. e vlI!r.:: l!sr-!\!l f:·[, 
the le3s .... le ",en, who Mve feu;,l the ~xamples ea".\' ~c follow aid hel:.!"ul to I.!:" 
ei ~""'r t., refresh or re-lnf~ ree ,lass teaching. 

The ;>roble:lS which are ,e't in each secti')n are relevant and easily " ... ,.li"" 
to every3a." life and therefore ",,,,,e,,-1 to t.'oe zli;;!:t:y older student. 

I Mve been pleased to ~-,. ~end Apprentice ~.~~ the to many other t?·1.C;:~r3 
w<)~kinf r· i th simila:-- .ov0U!'~ .. 

;// ;..i /-
j':' t. ,~/.. l'; l t· ..... ,. "-,,C 

?1~H6C' Ar ~G £.QW - ~MG tJACt~G .df:~ ~ Ave:,enr/"./G 

" IWE t::ANr- #G,Vr4'N' A/~e SH€ 1e40HES 
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Hf'·i)o:>rI MVHI<; LlmllP{j 

MOl 11 lIS po So" 7 NortnRoa.J l . hJhl '''I! 

Mr. R.M. Bond. 
11 Langdale Avenue. 
Loughborough. 
Leics. 

Dear Rod. 

~l __ t_J_~ __ ~ 
If'''I(f''Stf>!$hlr p LEll1Rl J "'11,1111 

,!",:>I~'h)f"" 0!QU, 02 i 
T ~I~. 34·10H 
Tpl(>9ram<; COMORt=l:IS lCllIGt1Pt)H(" .( ~t i 

,),,, Rot TP /RLC 

0.,. 23rd September 1980 
Tplp'phonp 

COI1I.1CI 

E" 

Many thanks for the complimentary copy of "Apprentice Maths". 

I find it a most comprehensive volume, pitched at the right 
level and with a stimulating approach to the subject. It also 
provides the missing dimension to school mathematics - purpose. 

I sincerely hope it will be used to good effect in the 
workshops as well as the classrom. 

Proud to have been associated with the project and wish the 
publication every success. 

Yours s;~ly -;;;'--7 
. /Y ~., 
~/ ,Y 
/!!--t~' 

T. Pawl y 
Training Manager 

'i :,' ," ,t. ",".".,' 65416 
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TO: JUDY GREEN- Engineering Technology Editor 
John Wiley & Sons 

FROM: THOMAS F. WHITE- Math Coordinator K-14 
Quincy Public Schools 

SUBJECT: Review of "Apprentice Maths" - Bajpai/Bond Text 
Packard Publishing LTD. - 1979 - for American adoption 

DATE: MARCH 18, 1980 

Observations ~y Chapters 

1. Preface - Should be "Americanized" 
2. Book Binding - Should be hard cover 
3. Notes for Student and Teacher are· excellent 
4. Imperial system D Standard English Measures 

Chapter 1 - Fract~ons 

1. Confusing when they drop 

& 2 + 4 - 3 instead of 
8 

presentation.' 

the + sign 

6+ 2 + 4 -
8 

from ex(s) 2 & 3 i.e. 
3 

otherwise an excellent 

rage 13 practice exercise - Pounds to Dollars 2. 
3. Division of fractions - inversion? - This does not follow well 

their fine examples of multiplication of fractions. Should 
they have used their rectangles and squares to gain a better 
understanding of the division function? 

4. Exclude Union acronyms - miscellaneous example - this should 
continue throughout text. 

Chapter 2 - Decimals 

1. Would their 2'9 decimals be 'confusing to our pupils who are 
used to 2.9? (Note decimal at the bottom for us - they reverse 
the use - 2.9 is mUltiplication and 2'9 is the decimal) 

2. We use "Computer's Rule" for rounding off numbers - See"flath 
Dictionary"- James and James by Van Nostrand - 1963. They 
round 5 and over to next (page 32) higher - Drop off any less 
than 5. We teach to round a 5 to even number i.e •• 025 is .02; 
.035 is .04. 

3. + and - signs to right of problem - mayor may not cause problems 
for our students - Teachers could very well explain this if given 
warning. 

4. Money (page 43 and 44) 
5. Conversion of Metric to Imperial (English) - We have tried to 

avoid this - having pupils "Think Metric." It may well be 
necessary to teach conversion until adoption is complete??? 

., 
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Review of "Apprentice ~laths" cont'd -2-

. Chapter 3 - Approximation - Estimation 

1. "Computer's Rule" again 

Chapter 4 - Simple Indices and Numbers in Standard Form 

1. Again difference of decimal vs. multiplication i.e. x.x as 
. _ opposed to 1· 3 - Would a N.B. - Clarification for this TEXT??? 

2. I personally like how they handle the Laws of Exponents (Indices) 
1. a) Scientific Notation g Standard Form 

b) Standard Form - Ordinary Form 
c) Exponential Form m Scientific Notations 

a) what we call i.ol x 102 
a 103 

b) what they call above 
c) two expression,.-sometines we use for; each other confusion??? 

Chapter 5 - Logs 

1._ Money page 78 and 79 
2. Problems on page 78 and 79 use logs of numbers between 0 and 1 

before it is taught on page 80 and 81 

Chapter 6 - Area 

1. Trapezium is our Trapezoid 
2; _.Money pages 100-105 

Chapter 7 - Algebra 

1. Use of double sumbols could confuse i.e. + 2 - + ) some of our 
texts have this double use but lift the opposi-i.ion sign and 
keep the operation sign in the middle. i.e. 2 -+) 

2. Time sign differential pag~ 109 - ours is colon(:) 
Theirs is 5.00PM= 5:00PM aQd 9.00 AM a 9:00AM 

3. Money page 117, 127 and 1)0, 131 

Chapter 8 - Ratio/Proportion 

1. Money page 138-140 and 142 

Chapter 9 - Percentages 

1. Money pages152-l57 
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• QUESTIONS fOR REVI EI-lERS -4-

1. Table of Contents - The Total is inclusive but I have suggested 
between Chapter 10 and Chapter 11 review that perhaps the Chapter 
order would be better if it ran I, 2, 3, 6, 8, 9, 4, 5, 7, 11, 10. 
12,13,14, 15. Nothing Dadd or delete - but if we were to use 

. Tables for squares/square roots - a sectionfor this ,erhaps 
included with "logs." 

2. Writing style - excellent - very clear and understandable - The 
examples are good and sufficient. In many, many cases the!c 
presen~ions are the best I have seen in any text. Some of their 
methods I have incorporated in my methods and techniques of teach-

. ing. 

3 •. I worked various problems and excercises by random selection -
Found no errors in doing this type of work. In my Chapter review 
I have cited things which are different from our style here in 
America - no errors per se. 

4. See my Chapter Reviews. 

5. This could be done with minimal changes I have noted 1n Chapter 
Review for Preface, Money, Time, trapezium, Decimal/~!ultiplication 
Symbolism, Standard Form and Scientific Notation, etc. None for 
Machinery or devices. 

6. a) Self assessment tests - excellent and an excellent idea. 
b) Practice exercises - plenty of them and they are variable 

enough to be good for students. 
c) Practical applications excercises - good and plenty (not 

candy) to challenge all students from all vocations 
d) Miscellaneous e.xamples - A real challenge for the better 

students - could be used for only the better pupils or used 
later in their training for revision. 

e) Miscellaneous multiple-choice questions - good over all 
review - or final exam for a full course in this text. 

f) Specimens selection tests - all good progress tests as~ 
student ptogress through the text. 

Yes the exercise material is sufficiently tec~ical for ~eginn
ing students - first year introductory pupils. No changes except 
as noted in Chap(er Review. 

7.· Yes - all answers should be ·available to the student - This has 
always been my feeling - the working of the material - How they 
do the solving - The 1mpbrtant part of learning and correcting -
not the answers. 

8. Just the Dlinimal changes I have listed in the Chhpter Review and 
Questions t. 4 and 5 above. I would f .... 1 the book wouid be out
standing and should catch. un in our H<Jrket • 

. . 
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Ms. Judy Green, 
Page 2 
March ·21. 1980 
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D. The placement of decimal point in the text could possibly be confusing 
because traditional American texts· use a different format. Example: 
2·34 vs 2.34. Other terms and/or symbols used in the text that may 
need defining: extensive use of e. g •• : •• (+ve). (-ve). 

7. Yes I do like the idea of including answers to all the exercises at 
the end of the book. 

8. Taking all aspects of the book into account. it would be my estimation 
that 20% of the book would have to be changed in order to produce a 
U.S. book. 

9. Yes I do feel that the text would be appropriate for courses at the 
levels indicated because the text is well written, has good examples, 
and allows students with previo·us math background to work at a pace 
that is comfortable to them. 

10. I cannot comment as to which U.S. text this book would be competitive 
with because I am not familiar with any of the texts listed in your 

; letter. 

". 

• l 

11. I feel that the Bajpai/Bond text would be a more than adequate text 
for use in the U.S. market if the appropriate changes were made. 

If you have any further need for comment from me or would like to ask any 
questions directly of me, please feel free to contact me. 

Sincerely yours, 

~~~~ 
Duane M. Cowing 
Dean of Academic Affairs 

\ .. DHG/vm 

, 
,;" 

, 

t. , 
\. 

, .. 

. .. 

, ~ . 
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APPENDIX 7 

"Education and "]mp1oyment" 

TIenort by the Association 
of British Ch8~bers of Co~~erce, 1979. 
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METRICATION 

One of the most troublesome questions in recent years has been 
metrication. This has obvious relevance to syllabi. Should they 
include both Imperial and metric measures? The general opinion among 
Chambers is that they should. But there is a contrary view. The 
arguments can best be set out by quoting typical cormnents from two 
Chambers. 

1. The Case for Teaching Both Measures -
the Calderdale Chamber of Commerce and Industry: 

"There wiU be machinery in use in various industries in this 
country for very many years ·to come which will have been 
manufactured according to Imperial measurements and employees 
working with such machinery will find it essential to be familiar 
with the imperial system." 

2. The Case for Pressing Ahead with Metrication -
the Birmingham Chamber of Industry and Cormnerce: 

"The Education Committee has agreed that there is a case to be 
made for urging the Government to set a deadline for the 
introduction of metrication, as a serious consequence of the 
delay is that valuable time is being wasted in schools through 
teaching the Imperial system alongside the metric system. 
Certainly we have specific evidence that in this area schools 
have had to re-introduce the Imperial system into the maths 
curriculum. The Principal of one such school has gone on record 
as saying that 'valuable teaching hours are being spent on what 
should be by now an obsole"te system'. 

"We note that some Chambers are taking the line that there is a 
need to teach both systems side by side. As schools have a 
responsibility to equip pupils to meet the realities of working 
life, it is undoubtedly the case that at present pupils should 
have a thorough knowledge of both systems. Our Committee is 
approaching the same problem from a different angle and saying 
that the Government should be urged to press ahead with the 
metrication programme without delay, so that duplication of this 
nature wiU become unnecessary in the near future." 

I 
! 

t 

I 



WALSALL CHAMBER OF COMMERCE AND INDUSTRY: STATEMENT BY GROUP TRAINING 
MANAGER. 

(The Walsall Chamber runs an Engineering and Training Centre). 

1. It has been necessary to produce programmes of work for all our 
training courses. The programmes themselves having the following 
common core themes. 

a) facility with numbers 
10, lOO's, 1000's 

b) 

simple addition - subtraction 

Reading a rule. 
Fractions. 
1/64, 1/32, 1/16, 1/8, 1/4. 
Conversion of fractions to decimals. 
1/8 to 0.125 1/4 to 0.25 1/2 to 0.5. 

Conversion of decimals to fractions (as above). 

c) Simple division 

d) Knowledge of percentages 

e) Measurement of:-
Length, weight, area, capacity, volume, time, temperature 

f) Basic competence. 
Automatic response to multiplication tables 

g) Mental arithmetic. 

2. Many factual examples can be given to demonstrate that industry 
and many young people entering industry suffer because of the 
lack of basic arithmetical ability. 

3. Trainees are not dismissed because of their lack of basic 
arithmetical ability, they are recruited and numeracy is then 
part of the training programme. (If industry dismissed those who 
lack numeracy, there would be very few young people in work.) 
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SURVEY CARRIED OUT BY THE TYNE AND WEAR CHAMBER OF COMMERCE. 

Question I: applicants for employment beIng unsuitable owing· to a lack 
of basic mathematical skills. 

Question 2: apprentices/trainees failing to complete their course 
owing to a lack of basic mathematical requirements. 

Firm 

A 

B 

C 

D 

E 

F 

G 

Answer to QI 

Yes, with some applicants 
for apprenticeship. 

Selection method screens 
out applicants without the 
necessary skills. 

Of 12 applicants aged 16-17 
for Lab.Assistant, only one 
even knew what a percentage 
was! 

Yes. All those with 
mathematical ability' 
already "creamed" off to 
Polytechnics, etc. 

No. Those requiring maths 
skills suitably qualified. 

Yes. In certain cases this 
has happened. 

No. I suspect we might 
meet this problem if 
numbers of applicants for 
positions precluded strict 
screening at initial letter 
stage. 

Answer to Q2 

No. This must be ascertained 
on interview. Training is too 
costly to risk failure due to 
academic inability. This 
highlights the importance of 
acceptable exam results. 

No evidence to suggest this. 
Our experience suggests that 
the problem has been greatly 
exaggerated. 

No. 

Applies in some cases. 

No. Selection technique 
ensures trainees have neces
sary maths qualifications. 

No. We only recruit appren
tices/ trainees who have 
achieved the necessary qualif
ications one of which is math
ematics. (Usually at GCE '0' 
level). 

No. Occasionally an appren
tice has difficulty ·with 
academic areas of study 
but no failures ·to cate. 



H 

I 

J 

K 

L 

No. General standard of 
education tends to be 
unimpressive. 

Yes. 

No. 

Yes. Many cannot even read 
and write with reasonable 
accuracy_ 

No. Only clerical staff 
with GCE '0' Level maths 
considered. 

M Yes. But not an abnormal 
increase over say the last 
ten years.· 

N 

o 

p 

Q 

Yes. 

Yes. They also have 
difficulty with spelling 
and grammar. 

Yes. Careful interviewing 
prevents this. Hawever 
their methads of solving 
problems leave much to be 
desired. 

Yes. Recently interviewed 
50 applicants for Junior 
Clerk job, simple 
arithmetic test (3 
addition, 3 subtraction), 
test completed incorrectly 
by more than half. 

Yes. We have had occasions to 
transfer trainees to lower 
grade courses at Tech. owing 
to inadequate maths. 

Yes. Young people do have 
problems in understanding 
basic arithmetic as applied to 
office and manufacturing 
activities. 

No. 

No. We do not employ those 
who will obviously fail. 

No. 

No. Selection methods tend to 
prevent this happening. 

Yes. As in I. 

No. 

No. 

( 
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STATEMENT TO NEWPORT AND GWENT CHAMBER OF COMMERCE BY A MAJOR EMPLOYER 

1. We have established our own programme for teaching basic 
mathematics in our Training Centre where we train apprentices and 
junior operatives. 

All our apprentices and junior operatives undergo this basic 
mathematics training which has been in operation since 1967. 

2. Since 1974/75 we have found that 50 per cent of those applying 
for places as apprentices have been below acceptance level in 
basic mathematics. Records have been kept since 1967 and these 
indicate a progressive deterioration in standards as illustrated 
by the data given below:-

Results of Arithmetic Tests given to 
Applicants for Apprenticeships 

Age at entry - 16 years 
Maximum score obtainable - 50 

Year 

1967 
1972 
1977 

" 

Group 'A' 
(40-50 score) 

% of Total 
Tested 

4.00 

Group 'B' 
(30-39 score) 

% of Total 
Tested 

13.33 
8.26 
1.63 

Group 'c' Not up to 
(20-29 score) Standard 

% of Total % of Total 
Tested Tested 

53.33 29.34 
54.13 37.61 
37.96 60.41 

3. Technicians would be recruited from Groups A and B, and 
Electricians and Mechanics from Group C as a general rule. 

We would recruit apprentices for lower grades and operatives from 
those who failed to make the grade on the mathematical test. 

In addition, we also recruit accountancy and metallurgical 
trainees at the age of 18 and these sit the same mathematical 
test but we would expect them to fall into Group A. 

4. We have no evidence of any apprentices/trainees failing to 
complete their course owing to lack of basic mathematical skills 
which Would confirm the soundness of our preliminary training and 
selection procedures. 



5. For some years our Training Department has established very close 
links with local schools and colleges and we participate actively 
in career evenings. Joint courses are organised, school staff 
members visit out Training Centre and our staff also make regular 
visits to the schools concerned. This enables the schools to 
become acquainted with our particular needs and encourages them 
to establish meaningful training programmes as part of the school 
curriculum. 

6. 

Progress in some instances is slow but mention should be made of 
the excellent co-operation being given by Lliswerry School, 
Hartridge School and Fairwater School, Cwmbran,· 

As the result of close co-operation, Fairwater School are now 
including workshop mathematics . as part of their CSE/O level 
Course thereby providing a much more prac tical approach. This 
co-operation also extends into the science field with members of 
our Electrical Steels Research Department participating. 

Strenuous efforts are being made to encourage all schools in the. 
area to follow the Fairwater example so that education can meet 
the needs of industry. Schools have in the past tended to 
concentrate on the bright mathematical students to the detriment 
of at least 70 per cent of the pupils who will eventually be 
seeking jobs in industry and commerce. 

( 



STATEMENT TO THE RUGBY AND DISTRICT CHAMBER OF COMMERCE BY A MAJOR 
EMPLOYER 

1. Within our 'In-plant' training programme we teach:-

a) Technician Apprentices - the application and development of 
mathematics to relevant industrial subjects. We also 
integrate with the East Warwickshire College of Further 
Education on Block Release, where, within the framework of 
TEC Courses, a fuller and more general teaching of relevant 
mathematics is an integral part of the course. 

b) Craft Apprentices - a similar situation to Technicians but 
with more emphasis on basic arithmetical manipulation. 

c) Student Apprentices -
three weeks of the 
interpretation and 
industrial subjects. 

in co-operation with 
apprenticeship is 

application of 'A' 

EWCFE the initial 
devoted to the 
level maths to 

2. Approximately 20 per cent of applicants fail to meet our entry 
standard as a result of sitting our entrance test. The entrance 
test comprises two papers - a Mechanical Arithmetic Test and a 
General Ability Test, one hour each. 

The main reasons for failure are a lack of basic arithmetical 
perception and inability to use simple numerate skills. We 
believe that a contributory reason for this is the structuring of 
the subject in the education system. This prevents consolidation 
by repetition of previously learned exercises and concentrates 
instead on the teaching of progressively more complex mathematics 
to the disadvantage not only of the slow learner but also the 
bright pupil who tends to relegate arithmetical func tions to his 
or her mental backwaters. 

3. Due to the aforementioned selection and training process none of 
our trainees fail to complete their courses but some may have 
difficulty in achieving their full potential. 
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ANALYSIS OF qUESTIONNAIRE SENT TO MEMBERS OF THE CROYDON CHAMBER OF 
COMMERCE AND INDUSTRY 

112 replies 

1. 

2. 

Actual fil!ding~. Percentages of 112. 

Do you employ school leavers .. ha do not possess '0' level or CSE 
Grades I, 2, 3? 

Yes 
No 
Sometimes 
nla 

Overall do you employ 

less than 20 persons? 
20-50 ? 
50-100 ? 

over 100 ? 
nla 

63 
47 

1 
1 

30 
32 

6 
43 

1 

56.25% 
42.07% 

0.89% 
0.89% 

26.78% 
28.57% 

5.36% 
38.40% 

0.89% 

3. Do you set prospective employees a mathematical or arithmetical 
test? 

4. 

5. 

Yes 
No 
Sometimes 
nla 

21 
85 

1 
5 

18.79% 
75.09% 

0.89% 
4.46% 

Do you attach significance to a prospective employee holding a 
CSE Grade 4, 5, 6 in mathematics? 

Yes 
No 
Sometimes 
nla 

Do you disregard CSE? 

Yes 
No 
nla 

51 
52 

7 
2 

15 
48 
49 

45.53% 
46.43% 

6.25% 
1.28% 

13.39% 
42.85% 
43.75% 

t . 
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6. If it were proposed to introduce a 16+ school leaving 
certificate in mathematics, indicating the course followed, the 
level of achievement wi th ac tual examples of completed work and 
comments on attitude and attendance, when assessing an applicant 
would this be 

More hel~ful than 
CSE grades 4, 5 or 6? 49 43.75% 

as hel~ful as 
CSE grades 4, 5 or 6? 7 6.25% 

less hel~ful than 
CSE grades 4, 5 or 6? 3 2.68% 

n/a 53 47.32% 

7. Do you have any objective evidence about arithmetical standards 
of school leavers? 

Yes 29 25.89% 
No 36 38.391: 
n/a 47 43.75% 

8. If your answer to question 7 was 'Yes I, does this evidence 
suggest that arithmetical standards have 

risen 0 .0% 
remained the same 2 6.89% 
fallen 27 93.10% 

Al)alysis of the 63 replies of those who answered 'Yes' to Question I 
are as follows - i.e. who employ school leavers without '0' level/CSE 
grades I, 2 or 3. 

Actual Findings 

SA. Do you disregard CSE? 

, 

Yes 
No 
Sometimes 
n/a 

17 
41 

I 
4 

Percentages of 63 

26.98% 
65.07% 

1. 58% 
6.30% 



~ 

6A. If it ""re propos€d to introduce a school leaving certificate in 
mathematics, indicatIng the course followed, the level of 
achievement with actual examples of completed work and comments 
on attitude and attendance, when assessing an applicant, would 
this be 

more he12ful than 
CSE gr.ades 4, 5 or 6? 42 66.66% 

as helpful_.~ 
CSE grades 4, 5 or 61 8 12.69% 

less he12ful than 
CSE grades 4, 5 or 6? 3 4.76% 

nla 10 15.87% 

7 A. Do you have any objec tive evidence about arithmetical standards 
of schocl leavers? 

Yes 25 39.68% 
No 33 52.38% 
nla 5 7.94% 

8A. If your answer. to q'"estl.on 7A was 'Yes' does this evidence 
suggest that arithmetIcal standards have 

risen? 0 0% 
remained the same 2 3.17% 
fallen 25 39.687-
nla 36 57.14% 
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OPINION OF LOCAL COMP~~IES (% AGE) 

'" ~" '" " 

~letric I Imperial 

'" " 
... 
" '" " '" " " " 

Addition & Subtraction 

of decimals to four places 

~fultiplication and division of 
decimals to four or morc' places 

Percentages to onc decimal place 

Conversion of vulgar fractions 

(down to 1/64) to decimals and vice-versa 

Use of reference tables 

Addition and subtraction of vulgar fractions 
down to 1/64 

~fultiplication and division of fractions 

Transposition of simple Formulae 

A knowledge of mensuration - area of plane and 
solid figures. chords. segments and\ sectors 

Use of 7r as a constant 

Use of four figure log tables 

Use of square root 

Trigonometrical Calculation, Pythagoras. 
sine, cosine and tangent ratios 

3rd angle projection drawing 

Use of slide rules and calculators 

Addition 3.nd subtraction of angles (degrees and mins) 

The results of a 
skills. Source: 
for the development 

survey showing demand for defined mathematical 
Burton upon Trent and District Steering Commi~tee 
of co-operation between industries and schools.· 



COMMENTS MADE AT MEETINGS OF EMPLOYERS AND TEACHERS SUPPLIED BY THE 
SOUTH EAST HAMPSHIRE CHAMBER OF COMMERCE AND INDUSTRY. 

1 • 

2. 

A visitor to a school received an explanation of Fletcher. 
mathematics which involved pupils looking at patterned paper and 
colouring in different areas thus learning to look at problems 
from different viewpoints. An apparently bright pupil 1011,0 had 
produced some very "interesting" work was asked "What is 8 x 7?" 
Answer from teacher "Oh - she has a sort of blockage as far as 
tables are concerned." (Collapse of visi tor). 

Teacher - "If employers really needed us to improve pupils' 
numeracy we could do it in a crash course lasting a few weeks -
no problem." 

3. Teacher - "Do they (the employers) think we try to prevent pupils 
from learning their mathematics?" 

4. Teacher - "We really are beaten sometimes. What we teach just 
does not sink in. We wish we knew the answer." 

5. Employer - "No (modern maths) '0' level or CSE passes give us any 
guidance as to whether a pupil can add, subtract, multiply or 
divide." 

6. Teacher - "In any event employers are worrying about the wrong 
things. Indust ry' s problems are to do with people and their 
ability to work together - not problems of numeracy." 

7. Employer: "Some mathematics teachers have no understanding of the 
relevance of their mathematics teaching to subsequent employment, 
and have no opinion as to whether it should be relevant." 

8. Teacher: "Employers criticise modern mathematics. How many of 
them know the content of any modern maths curriculum?"(!) 

9. Employer - "Modern mathematics may be exciting and challenging to. 
the brighter pupil. To the average or below average pupil it 
represents confusion, is clearly irrelevant and produces a ·sense 
of failure." 

10. Teacher "We keep 
explanations - but they 
are wast ing our time." 

on giving them (the employers) the 
keep on asking the same questions - we 

11. Employer - "We kee p on asking the same questions but they (the 
teachers) kee·p on avoiding the issue. We are wasting· our time." 
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