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This document presents 1994 results of the Assessment

of Achievement Programme, established by the Scottish Office
Education and Industry Department to monitor performance of pupils in
Scottish schools in particular areas of the curriculum. Samples of
pupils were selected to be representative of pupiis in all mainstream
schools, whether education authority, grant-aided or independent.
Over 9,000 pupils completed assessments. The written survey involved
2,633 students at P4, 2,563 at P7, and 4,007 at S2. About half took
part in the survey of performances on practical mathematics. This
survey provided information on current performance of written and
practical mathematics at Primary 4, Primary 7, and Secondary 2, with
detailed analyses within the categories of :information handling,
number, money and measurement, shape, position and movement, and
problem solving; comparisons between stages on written and practical
tasks; comparison of the performance of boys and girls at each stage;
comparison of performance in 1994 with findings from the 1991 and
1988 surveys; and performance in relation to 'evels of Scottish
National Guidelines: Mathematics 5-14. Each school participating in
the survey completed a questionnaire that included questions on time
spent on mathematics, resources and support for teaching, quantity of
mathematics homework, computer and calculator usage, etc. (MKR)
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1 Inirod

The Assessment of Achievement Progranume
EAAP) was established by The Scottish Office
LEducation and Industry Deportment (SOEID) in
[981 to monitor the performance of pupils in
Scottish schools in particular arcas of the
curriculum. Since 1983, there have been regular
surveys in three core curricular arcas — English
The main
objectives of the AAP are to describe national
[evels of attainment and to provide evidenee about

language. mathematics and science.,

changes in these Tevels over time. The sarveys
are intended to inform the SOEIMD. education
authorities, teachers and other interested parties
about the achievement of pupils and to indicate
wavs of improving teaching and learning.

The 1994 AAP Mathematics survey

This survey was directed by D T Robertson,
Lecturer (Researchy and Mr R C Meechan, Head
of the Department of Mathematics. Science and
Technological Education in the Faculty of
Education dordanhilhy. University of Strathely de.
Glasgow, They also directed the third survey of
mathematics. carried out in 1991,

The responsibility tor drawing samples of schools
and pupils within schools Ties with the AAP
Central Support Unit (CSUY established at the
Scottish Council for Research in Education
(SCRE) in Edinburgh. They advise on technical
matters and liaise with participating schools,
distribute materials for the written assessments
and carry out the statistical analvsis ol survey data.

The AADP Mathematios survey took place in May/

June 1994, 1t has provided information on:

4 current performance ol written and practical
mathematios at Primary 4 ¢4, Primary 7¢P7)
and Scecondary 2 (S2y, with detailed analy ses
within the categories of fuformation
Handling: Nwmnber. Money and Measiorement
Shape, Position and Movement and Problem
Solvine:

Jd comparisons hetween stages on written and
practical tasks:

- comparison ol the performances ol bovs and

airls at cach stage:

4 comparison of performance in 1994 with
findings from the 1991 and 988 survess:

Jd performance in relation o levels of National
Guidelines - Mathematies 3--14.

Sampling

Samples of pupils at P4 P7 and S2 stages were
selected to be representative of pupils in all
mainstream schools, whether education authority,
Over V000 pupils
completed assessments. The written survey
involved 2633 pupils at P4, 2563 at P7 and 4007
at 2. About halt at cach stage took part in the
surnvey of performance on practical mathematics
tasks inciuding practical problem solving. Equal

arant-aided or independent.

numbers of bovs and girls were chosen forevery
aspect of the survey.

Assessment

Assessment was based onthe curriculum defined
in Narional Guidelines Matlhematics 5-14.
Information Handline, Number, Monex and
Measurement and Shape. Position and Movement
have been adopted as the main AAP reporting
calegories,  Sub-categories can be seen to be
closely refated 10 strands of 5=14 guidelines.
Figure 1 overleaf iltustrates the assessment
framework used in the survey.

To assess the fearning outcome of Number. Money
and Measurement. the sub-categories of Number
Concepts. Basic Processes and Applications have
been used. Each of these sub-categories has been
further divided. matching  (but not identicat to)
strands of 514 guidelines.
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Number Concepts includes S=Estrands of add
and subtract’, “multiply and divide™ ‘range and
1y pe of numbers”, “round numbers”. “patterns and
sequences”. and “functions and equations”.

For purposes of assessment. it was considered
important to distinguish between carrying out
routine algorithms and applying them in different
contexts. The AAP survey assessed these as Basic
Processes and Applications. respectively.

An innovative aspect of the 1994 survey was the
development, piloting and use of extended written
and practical tashs to assess Problem Solving
activities,

» PROBLEM
SOLVING

Wrtten ard
practe v

NUMBER, MONEY AND
MEASUREMENT

Number concepts

» Range and type of numbers
ALMDE! YOLatUanY et Xk
r3ut a.erade

+ Parecreand seg

Symba’s fuidtar & edeat O

e

Applicaticns in number.
Enrs money and measurement
» Who e ngmper anthreld
Decmals  refuding morey
Basic processes s Fractors ard peerentages
atpPs T
s Agaior ang subiraet i
» Mutp cator as

APT anE ST

« ngip npmbere

s Eranions aecar
pereentages

Practical aspects of number.
rd money and measurement

» Horghing money time

- Measure ang esticale

SHAPE, POSITION AND MOVEMENT

nowrsten ang practica. contels
- Range of shapes
« Pocton gnd mig,prnert
+ Synnreiny
= Angle

INFORMATION HANDLING

« Practcal aspects Coneching ana orgars.ng rloeraton us g
a caicuiater

< Wrtten aspects disp-ay g a0C ntR@relng ot andn

Breure 13 Assessment Framework

Survey materials

Altogether 37 ditferent pupil assessment booklets
were tsed in the written survey. (There were 1O
booklets at P4, 12 booklets at P7 and 15 booklets
at 820 This was necessary 1o ensure the greatest
passible coverage of the wide mathematics
curriculum currently being taught in Scottish
schools, Teachers in the schools sampled
stupervise the written assessments but do not

provide pupifs with any help with the
mathematies.  Each pupil attempted two booklets.
One booklet presented mathematics within
simple. familiar contextual themes. The other
provided amore traditional format, ic one in which
the items were not set in context,

The practical survey. which was supervised by
trained assessors, covered information handling.
handling money. measurement. estimation and
problem solving. The use of calculators was
assessed with a small number ot items in the
practical survey,

Attainment targets ana tevels defined in
Muathematics 5=14 guidetines provided @ guide
to the selection of tasks for the 1994 survey. For
comparisons of performance over time.
appreximately two thirds of the written tasks from
1991 were tned in the 1994 survey.

Practising teachers were contracted to write new
materials for the 1994 survey. Care was taken
to establish an appropriaie balance and
progression of questions in writtens papers and to
ensure that cach pupil woutd be able to complete
some tashs. However, inorder to assess what the
most able pupils were able to do. it was necessany
to include some tashs which it was likely that only
asmall number of pupils ata particular stage could
complete successfully,

Evaluating and reporting
performance

Altogether, over 1000 written tasks and over 100
practical tasks were used in the TY94 survey. At
P4, approximately 500 pupils attempted cach
written task and at P7. approximadtely 400 pupibs
attempted each of a larger number of tasks. Al
S2. over 300 pupils provided data for cach task.

Statements about performance of pupils are made
for cach of the sub-categories identified in the
assessment frameworkh.  Almost every sub-
category provided information on at least 20 tishs
and most sub-categories were considerably targer.
In general. ondy findings which can bhe
demonstrated to be statistically significant cat the
190 or 3¢ Tevels of confidencey are reported.

BEST COP! AVAILABLE

I ol }




Y Parformzunnes 11

In the 5-14 programme the following broad
criteria indicate the approximate stage of
schooling at which pupils can be expected o attain
the various levels of performance.

Level A —should be attainable in the course of
P1-P3 by almost all pupils.

Level B = should be attainable by some pupils
in P3 ar carlier, but certainly by most
in P4,

[.evel C — should be attainable i the course of
P4-P6 by most pupils,

Level I == should be attainable by some pupils
in PA=P6 oreven carlier, but certainly
by most in P7.

Level B — should be attainable by some pupils
mn P7-S 1. but certainly by most in S2.

To make the findings relevant to teachers., the
project team has matched tasks o levels A - I

and “beyond level E™ (E+) as these are defined in
attainment targets of National Guidelines:
Muathematics S-14.

An independent consultant appointed by SOEID
re-cxamined the mateh made of tasks to fevels in
the 1991 suivey.  Members of the 1994 AAP
Mathematics Project Committee advised on the
inatch of all new tasks to 5-14 levels,  The
Committee also approved the overall balance of
items by level which was . hieved in the survey.

Figure 2 below shows performance in relation 1o
the S-T4 levels for P4.P7 and S2. The data relates
to the written tasks.

At P4 the miean score on level B tasks wis 64¢
and many level C and D tasks were completed
successfully, At P7. the mean score on level D
tashs was 38¢% and many tasks at fevel E and
bevond were completed successfully, At S2. the
mean score on level E tasks was 47% and many
tasks bevond level E were completed successtully,

Mean score

5 14 levels of tasks

Freare 20 Pertormiance inretanon (o 5 EHievels siean coresy
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The categories assessed i the written papers
correspond closely 1o the strands Dosplay and
[nrerpret. Tasks required the completion and
interpretation of various kinds o tables and graphs
mcluding bar graphs. pic charts and line graphs.
Cractical survey ashs assessed Collect, Oreanise
and Displayv as an integrated set of tasks,

Trends and comparisons

Performance in this outcome was high overatl.
There wias no significant difference in
performance between 199 T and 1994 atany stage.
There was evidencee of progression: most P4 and
P7 pupils were successful i the tashs common
to botl stages ", with an increase in performance
evident at P7.and there was asigniticantly higher
performance at 82 compared with P7 on tashs
which required interpretation or
caleulation.

simple

Primary 4

A Al tashs at level Boand over 80 of tasks at
level Cwere answered correctly by two thirds
of pupils.

I the practical survey. pupils were better at
categotising dita by counting and sorting than
by using tally tables.

A Inthe practical survey. 209 of pupils were
able (o a draw, without an example provided.
an acceeptably complete bar graph fror data
which they had collected themselves.

Primary 7

4 Performance onlevel C tashs was high, A
level DL justover hall the tasks were answered
correctly by two thirds of pupils.

2 0n level B otasks, pupils were good at
identifying information ma table or graph but
when interpretation or simple calculation was
required. performance was much lower.

ndling

I the practical surves, 2000 of pupils were
able 1o draw a har graph with a non-unitar
scale which was correct in most details.

Secondary 2

4 ALS2 about 704 of the tasks at Tevels Dand
12 were correctly answered vy two thirds of
pupils.

A Inthe practical surves. half of the 82 pupils
could draw correctiy the bar graph in the task
which was also given to P7 pupiis,

Issues

It is perhaps not surprising that
performance was lower on tasks requiring
interpretation than on tasks which merely
involved direct reading of tables and charts.
How can pupils' skills of interpretation hest
he developed?

Based on Tewer it Hassessiment sk,
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This faree category covered. at all stages. place
value: fraction concepts: conversions between
metric units: rounding: completion of simple
number sequences and equations. At P7 and 82
concepts included estimation (ol answers (o
calcutations). decimal ractions and pereentages.,
negative numbers, understanding of an average
value tarithmetic meam and comipletion of a
function table. ALS2. guestions were also seton
rounding to specified numbers of decimal places
and significant figures, understanding ol simiple
inequations and graphs of simple functions.

Trends and comparisons

There were nosignificant differences at any stage
between performances in 1994 and 1991,

Place value (whole numibery and completion of
simple number sequences and equations were well
understood at cach stage, Less well done were
items imvolving understanding of place value in
decimal numbers tat P7y and more complicuted
dlgebraic tasks (82,

There was a significant increase in performancee
at P7 comparcd with P4 on understanding of
fractions and rounding. Almost all tasks used at
P7 and S2 showed improvement at 82: for half
the tashs this was statistically significant.
Lquivalence of units of fength and working with
integers which included o negative number
showed the greatest improvement.

Primary 4

A0 of tashs at Tevel Boand 200 at kevel ©
were answered correcthy by two thirds of
pupils.

- Place value in two-digit whole numibers was
handled well by most pupils.as was marking
nambers ona number hine.

ar Couoncay

5

Mlaasurarriergiy

- Completion ol number sequences with simple
rules and simple equations were handled well
by miost pupils,

Primary 7

d 459 of tash~ at level D and 37% of tasks at
fevel 1D were answered correetly by two thirds
ol pupils.

A Most pupils showed understanding of
concepts of place value and rounding with
whole numbers. Understanding of place vilue
indecimal numbers was not secure for many
pupils.

d Many pupils had difficulty inconverting rom
one metric unit of measure to another.

Jd Continuation of simple nun:her sequences
and solving simiple equations were performed
carrecthy by most pupils,

Secondary 2

4 807 of tasks at leve b CoAS at fevel D and
200 at level [2owere answered correctly by
two thirds of pupils.

d Most pupils could round whole and decimal
numbers (o the nearest 10, 100 and 1000,
Performance was significantly fower in
rounding of decimal numbers to one decimal
place or a specified number of significant
figures.

A The understanding of most pupils was secure
for common [ractions such as halves. thirds,
guarters and cighths butless secure for others,

d  Mostpupils understood only the most famihar
whole number pereentages.

4 Many pupils appeared to consider the onh
conversion factors between mietric units 1o be
FO and 10O,

LU
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A Less than half the  pupils showed
understanding of an average (arithmetic
mean) or could select an appropriate estimalte
for a calculation.

< Most pupils were able to complete simple
numerical sequences.

A Tasks requiring development of formulace or
substitution into algebhraic expressions had
fow percentages of pupils answering correetly,

4 The solution of simple equations by inspection
was achieved by most pupils but success fell
sharply for more complex equations,

Issues

How and in what order should the concepts
of percentages, common fractions and
decimal fractions be introduced?

How can teachers ensure progression in
pupils® knowledge and skills in number
concepts, while achieving consolidation of
previously acquired understanding?

Are 81/82 pupils, particularly the more
able, receiving sufficient teaching of
algebra?

Why do pupils at all stages find difficulty
in converting between units? How can the
problem be overcome?

Are pupils given sufficient practice in
estimating answers?

11
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Addition and subtraction with whole numbers and
multiplication and division with whole numbers
were reported as two separate sub-categories at
P4 A small number of tasks with decimal
numbers and tasks where more than one process
was required were also set at P4, for comparisons
with P7 and to allow the most able pupils to
demonstrate their skills. At P7 and S2. the P4
categories were combined and assessment was of
basic processes with whole numbers and basic
with decimals. fractions and
percentages. At all three stages pupils were

processes

dssessed on their ability 1o carry out basic
processes without the use of a caleulator.

Trends and comparisons

AP there were significant drops in performance
in 1994 compared with 1991 in both addition and
subtraction (an average fall of 4.99% over 19
common tashs) and multiplication and division
(a fall of 6.5% over 2t items). There were also
significant drops in performance at both P7 and
S2 on tasks involving fractions, decimals and
pereetages (a4.87¢ drop over 20 tashs at P7 and
afall of 3.5% over 39 itemis at §2). Performance
at 82 on whole number arithmetic

deteriorated ¢adrop of 99 over 27 items ).

also

Most P7 pupils were able to achieve suceess on
whole number tashs which had low levels of
success at P4 About half the tasks used at both
P7 and S2 had significantly better performances
ar S2.

Primary 4

A TFor addition and subtraction (of whole
numnbersy 700 of pupils were successful on
Jevel B tasks and nearly 609¢ were suceessful

on fevel Claskhs o

LR

e M

For multiplication and division. nearly 60¢
of pupils were successful on level B tasks#,
and nearly 0% at level C tasks.

Primary 7

.

234 of tasks at level D were answered
correctly by two thirds of pupils.

Nearly 90% of pupils were successful on
whole number tasks at level Cand over 709
at level D.

Nearly half the pupils were successful with
level D tasks on decimals, fractions and
prreentages and over 409 with level E tasks,

Secondary 2

<43 of tasks at level D and 139 at level
were completed correctly by two thirds of

pupils.

Performance was high for w hole number tasks
at levels C and D and half the pupils
completed level E tasks successfully.

Most pupils were able to work with decimals,
fractions and percentages at fevel D and just
over 400 were suceesstul for level E* taske.

Issues

Do pupils, particularly in $1/82, receive
sufficient experience of paper-and-pencil
work and mental calculation?

Wiy were there small drops in performance
in some sub-categories?

Based on fewer tHan HOssessment taskes.

{
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Aovolicaitlons

Assessmient tashs i this arca covered the
application of mathematical coneepts to realistic
situations.  Applications with whole numbers
requiring  addition and subtraction and
applications with whole numbers requiring
multiplication and division were reported
separately at P4 AUPT and 820 strands were
combined as applications ot whole numbers.
Applications ol time were a feature of all stages.
Other reporting sub-categories used at P7and 82
were applications of decimals tneluding money).
applications of fractions and percentages and
applications concerned with ratio. speed.
perimeter. formulae and scale.

Trends and comparisons

At P4 oa significant drop in performance was
evident between 1991 and 1994 in applications
of addition and subtraction (a fall ol 4.9% over
19 items) and in ‘other processes’ (a fall of 5.9¢
over 23 items). AU S2 there was a significant
drop in performance between 1991 and 1994 for
applications with whole numbers a fall of +.9%
over 27 items) and applications of decimals (a

Fall of 3.79% over 22 1tems).

For whole number tashs there was asignilicantly
higher performance at P7 compared with P4and
almost all performances at S2 were better than
those at P7. but not significantly so. Applications
of time had significantly higher performances al
P7 compared to P4% and tasks i this arca with
Jow success rates at P7 showed a significat
improvement at S200 AL tasks assessing
applications of fractions and pereentages showed
some improvement from P7 to 5200 some
significantly ~o. Many tashs assessiig
applications of ratio. Tormulae and scale had
significanthy higher performinces at 82 compared
with P7.

Primary 4

4 Overall, 67¢% of tasks setat level B and 16¢
at fevel Cowere answered correctly by two
thirds of pupils.

i Performance levels were high inapphications
ol whole number addition and subtraction
where key words and phrases made procedures
1o be ad.nted clear.

A Inapplications of multiplication and division.
acarly 60 of pupils had success onlevel B
taskhs® and over 3040 on level C tusks™

2 Performance on applications of time was high
on level B tasks with nearly 60 achieving
success on level C tasks,

Primary 7

d  Overall. two thirds of pupils were successtul
on 624 of level C tashs and 34% ol level D
tiashs

2 Performance on whole number tasks was
cood. with over 60¢¢ of pupils successlul on

level C taskes.

4 Nearly 309 of pupils were successful on level
1> decimal tasks,

2 For lractions and pereentages, performance on
level CFand D# tasks was similar with over
60 of pupils achieving success,

J Over 809 of pupils were correcet on
applications of time at fevel Cand 63 atlevel
D.

2 Tasksaclevel D which involved ratio and scale
or applications ol formulae were successtully
completed by just over 40¢c ol pupils.
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Secondary 2

-

H200 o tasks at Tesel B and 109 of tashs at
level Eowere answered correctly by two thirds
ol pupils.

Perfornmiance on whole number tasks was
coad. with nearly 709 of pupils successful
on level Crasks and 639 onlevel D tashe,

Nearly 009 of pupils were suceessful with
apphcations of decimals in level D tasks and
over 400 onlevel T tasks.

Orver 609 of pupils were successful with
apphications ol fractions and pereentages al
lesvel D7 Just under 409 were successlul
with level Botasks.,

In applications of time. most tasks were at
level I and 700 ol pupils answered them

correctIy,

Forapphicavons ol ratio. formulae and scale.
nearly 704 of pupils answered Tevel D tasks
correcthy and 409 level T tasks,

issues

What are the key fuctors that determine
pupils’ success in applying their
mathematical knowledze and skills in
context?

Is it better to introduce concepts and basic
processes and then develop skills in
applying them, or is it more effective to
introduce concepts and processes in conlext
in the first place?

Bascd on feser than 10 assessment tasks

1
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The assessment of practical skills involved. in the
main. short diserete tasks which pupils undertook
in circuits. The tasks covered mental caleulation.
estimating. use of caleulators, measuring.,
handling money and handling time.

Trends and comparisons

Performance on the mental caleulation tasks was
similarin 1994 and 1991, being high on the three
tasks at P7 and good on two of the three at P4, In
using caleulators, there was no overall difference
in performance at any stage between 1991 and
1994,
significantly better performances at P7 and S2in
1994 compared with 1991.

fn measurement of length there were

Performance tevels on sin tashs which involved
estimation of answers were very low. although
S2 performed better than P7 (with means of 8¢
at P7 and 17¢% at S2y. The performance of P7
pupils in weighing objects was not significantly
better than that of pupils in P40 At P7 and 82
most pupils were able to select appropriate
estimates for the volumes ol various containers,
On money handling tasks. P7 pupils performed
better on most tasks than P4 papils.

Primary 4

=90 of pupils were able to use a caleulator to
carry out addition, subtraction. multiplication
and division tasks correctly if answers did not
require rounding. 109 of pupils were able to
round their caleulation appropriately.

J  Most pupils were able to use a two-pan
balance to put ohjects in order of weight but
many had difficalty finding the actual weight
ol an object.

2 Most pupils were able to give change from
L1 but substantially fewer could give change
from £3.

10

- Most pupils could record two times from a
digital 12-hour clock but few could go on 1o
caleulate the time interval between them
which crossed a change of hour.

Primary 7

Jd Over 80% of pupils were suecessful on the
money handling tasks.

4 One third of pupils could calceulate the time
Over
halt could convert a 24-hour clock time into
am/pn notation.

interval crossing a change of hour.

50 of pupils were able to use a caleulator
and round their caleulation appropriateiy.

Secondary 2

< Over half of the pupils were able to caleulate
the time interval crossing the change of hour
and most could convert a 24-hour clock time
into am/pm notation.

60 of pupils were able to use a caleulator
and round their caleulation appropriately.

Issues

Do pupils, particularly in secondary
schools, receive sufficient experience of
practical work?

What contexts would be suitable for S1/152
practical work?

Would pupils’ ability to convert between
units he improved by more frequent and
regular practice in measuring and
estimating?

15
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The sub-categories of Range of Shapes. Position
and Movemenr, Svuinierry and Angle correspond
closely to the strands identified in National
Guidelines: Mathematios 5 = 14,

Trends and comparisons

Performance inmany aspects of this outcome wais
high overall, At P4 overall performance was
significantly worse in 1994 compared with 1991
(i drop ol 3.6% over 25 items). The majority of
practical tasks showed no differences in
performance over this period. There were no
significant changes in performance at P7 or S2
between 1991 and 1994,

AL tasks common 1o P4 and P7% showed
significant increases in performance at 7 and
about half the tasks common to P7 and S2 showed
asignificant inerease in performance at S2.

In the practical surves, several tashs with 3D solid
shapes were done as suceesstully by P4 pupils as
by P7 pupils. Halt the P7 and 82 pupils could
identify the number of wavsinwhich a rectangular
hankcard could fitthe slotin a cash machine.  15¢
at P7 and one third at S2 could determine what
the answer would be for a square card.

Primary 4

d Overall, 33 oftasksat level B and 27¢¢ of
tasks at level C were answered correctly by
two thirds of pupils.

4 Mostpupils could recognise or niame squares.,
riangles. hevagons, cireles. cubes and

A ramids,

4 On level B tashs on position and moyement,
most pupils could use map-1y pe co-ordinates.
Fewer were saccessful with compass

directions,

4 B0 of pupils were able to complete shapes
about a vertical orhorizontal anis of sy mmetiy
tlevels A and B tasks)y and many were
successtul on level C tasks.

oMoy emient

< Many level Ctasks. including recognition off
right angles.were achieved by just under hall

the pupils.

Primary 7

 Overall. 69¢ of tashs at level Cand 3539 atl
level D were completed correctly by two
thirds of pupils.

- High levels of performance were shown for
[evel C tashs™ on range of shapes. and most
pupils achieved success on level D tasks,
These included naming 20D shapes.
recognition of 3D shapes from their 2D
representations and also the net of a cube.

A Justover half the pupils could determine the
racdius of a cirele given the diameter and vice

Versd.

A Reading co-ordinates and plotting points.
using map-type and Cartesian co-ordinates
CIstquadrant onlvi,was done successiully by
most pupils. The use of S-point compiss

notation was less suceessful.

4 Completing ssmmetrical shapes was well
done by most pupils. Identitication of the ases
ol symmetry of squares and rhombuses was
alsowell done but only ialf were correct witly
arectangle tthe diagonal heing identified as
adime of symiety ),

2 Most pupils were able to identify ohtuse

angles and angles of 45-.90 (180 and 270 .

d  Determining the sizes of other angles. g
angles associated with parallel lines. was
achieved by few pupils.

Secondary 2

d Overall. 469¢ of tasks at level D and 18 of
tashs at Tevel Eowere answered correctly by
two thirds of pupils.




Lt iy e Mo i

O

ERIC

Aruitoxt provided by Eic:

Recognitton of simple 21 shapes was
achicved by less than two thirds of pupils and

using their properties by even less,

Recognition of simple 30 shapes from their
2D representations was well done by mosl
pupils. Successful drawing ol nets of solids

depended on the solid imvolved.

About 60 ol pupils were able to determine
the radius of acirele when given the diameter
tand vice versa.

Most pupils were able 1o carry out tasks
requiring understanding ol an 8-point

COMPASS TOSC.

Most pupils could use Cartesian co-ordinates
in the first quadrant but only one third could
plot points correctly in the other three
uadrants.

NMost pupils conld draw or recognise lines of

syiunetry provided that the axis was vertical
or horrzontal, but many had difficultios with
dhagonal axes.

Lines of symmetry were vorrectly identilied

for squares and thombuses. but just over half

the pupils were correct fora rectangle.

Only one third ol S2 pupils could work with
rolational symmetry.

Knowledge about vertically opposite angles

was demonstrated by under two thirds of

pupils, of angles associated with parallel Tines
by just over hall the pupils and about the

angles of atriangle by just over one third of

pupils.

I the practical suryey. stightly more than half
the S2 pupils could identily  the numbers of

Faces. v ertices and edges of cubes, prisms and

P rantids.

In the practical survey, measuring and
estimating angles in the context of using a
strect map were achieved by just under two
thirds of the 82 sample.

Issues

Pupil performance on many aspects of
Shape, Position and Movement appears to
increase between P4 and P7. Progression
from P7 to 52 is less clear. How can
programmes of work and teaching
approaches he adjusted to improyve matters
inSIi82?

Based on fewer than 1O assessmient tiaskes,




D Problarm Soulvin

Considerable emphasis is Lud on the melusion off
Problen Solving at all stages of the current
Scottish mathematios curriculum and in this
survey pupils” achievement in Problenr Solving

has been assessed in three different wan s,

Py Shortresponse tashs. cirried forward fromy the
[OOT surves.in the written papers at all three

stages:

Eatended response tasks in the written papers
at P7and S

3 Estended problems in the practical surves at
all three stages. These problems were
presented in a one-to-one sttuation by a
trained assessor who recorded cach pupit's
response. at specilied stages. through the
course of the task, and with an analysis of the
strategies emploved.  Appropriate prompls
were given o the pupil when necessary.

[t should be borne in mind that the AAP problem
solving tashs were done by individuals. whereas
i classrooms problem solving is often a group

Achiv iy,

Trends and comparisons

There was no significant difference shown in
overall performances m most ol the short response
tashs carried forward from 1991 1o 1994 There
was an overall increase in performance between
P4 and P7 on the three common tasks and between
P7 and S2 on three of the four tashs which were

common to these two \l&ll_‘k‘\.

In the written survey

A Pupils appearcd 1o prefer toouse a
diagrammatic approacit 1o other strategies
only il the diagram sas Tairly simple. As the
complenity increased. pupils ended to revert

Lo written LIL‘\CI'iPliUI)\.

A Pupils did notein generals check that all

possibilities had been covered.

]
2

< Pupils appeared o prefer to use a random
approach rather than a sy stematic procedure.
When a sy stematic approach was adopted. the
strategy was usually swrial and improvement .

< I a problem which mvolved selecting and
timetabling feisure activitios from lists. sttbject
1o stated constraints. 614 of P7 pupils and
63 of S2 pupils were able 1o produce an
aceeplable answer,

In the practical survey

< Pupils often stated that they understood the
Lask despite evidenee, i fater stages of the

problem. of a fack ol initial comprehension.

< Theie was reluctanee 1o handle equipment and

materials despite clear encouragement.

< Inaproblem which reguired pupils to make a
model of a box and check whether an object
would fitinside it 199 o P7 pupils were able
to work through the task completely
satisfactorily, 30% were able to complete al

The

corresponding percentages for S2 were 394

and 657¢.

[east one stage  satislactorily.

Issues

Are pupils presented with a sufficiently
wide range of problems to solve?

How can teachers hest introduce pupils to
problem solving strategies?

Would more practical experience and group
discussion help pupils to improve their
problem solving skills?

BEST COPY AVAILABLE
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10 Infourmution from Scools

Fach school taking part in the AAP nuthematies
survey was ashed o complete a questionnaire.
This included questions on curriculum: resourees
and support Tor teaching: organisation of teaching:
extra support Tor pupils: use of caleulators and
computers and primary secondary Tiason.

Time spent on mathematics

200 of primary schools spent between 2 and
3 hours and a further 40¢ spent between 3
and 4 hours on mathenatios at both P4 and

P7 stages during the sweek prior to the survey.

4 a8 of secondiny sehools, S2 was reported
as spending at deast 3 hours per week on
mathenutics. Tor 60 of schools the time
spent was at least 3 hours and for 124 of

chools it was between 4 hours and - hours

A5 minutes.

Resources

A in 199904 of primary schools use
SPNIGiH eineniarn as Their mMain resouree.

4 In secondary schools SHP was used
Trequenty at 2 i 38 of schools - asimilar
finding to 1991, The frequent” use ol Harhs
in Action has increased Trom 2534 ol schools
in 1991 10 374 in 1994,

J In P7. one third of primary schools introduce
a resource from the carly stages of secondary
sehool. A quarter of the sample ol primary
schools reported doing this in 1991,

Mathematics homework

J Two thirds of primary schools and 974 of

secondary schools had set mathematies
homework during the week priortothe survey.,

4 40% of primary schools and over 504 of

secondary schools reported setting 1530
minutes of homewaork perweek. Mostol the
other schools which had set homework had
set 4060 minutes.

Practical mathematics

A Practical mathematics activities are much
more common in prinary than in secondary

schools.

Computers and calculators

J Computers were used more frequently in
mathematics in primuary than in secondary
schools cover 704 of primarny compared with

S50 of secondary

J Computers were used most trequently by
aroups of pupils rather than individuals and
there was a wide variation on the time reported

as being spent on these activities,

- Alithough the mostcomimon use of computers
was [or reinforcement ol learning, over 30
ol schools recorded their use v insestigations
and problem solving.

4 One quarter of primary schools introduced the
calculator in P1.a further halt at P2 and the
renainder by P4

Learning support

2 Specialised learning support teachers were
available in mathematies in 60 of secondary
and 253 of primary schools in the week

before the survey.

Primary/secondary liaison

J Almost all schools reported arrangements in
place. I the main, these involved transler
ol information and visits by secondary
mathematios st to primary schools,

b
-
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1l Anulysis of Paerfourmzncos

i pertormance of pupils nvmathematies in 1994
can be assessed arinrelation to the 3 14 levels
and Dy nrelation to common assessnient tasks
Tont the previous survey m 1991,

Overall performance morelation to the 5-14
autdelines was reasonable at P4y but poorerat '7
and mucls poorer at S2.

AP where ‘most pupils' should attain leyvel
B. the mean score on tasks rated as level B
was 044

J APTowhere ‘most pupts shoudd attain level
D. the mean score on tasks rated as level D
wis S8

A AES2 where most puptls’ should attain level
I, the mean score on tashs rated as lesel B
was 474,

It should be noted that the Tormal testing contet
inwhich AAP assessments are carried out is likely
to produce poorer performance than would
normally be found in pupils” school work.

Frgure 30 P4

Mean score on
all tasks (%)

INTORMATION HANDLUING
- Display and interpret 77

- NUMBER CONCEPTS

Range and type of number, 53
. number vocabularv
. Patterns and sequences 65

. BASIC PROCESSES

Addition and subtraction . 62
© Multipfication and division . 42
APPLICATIONS
- Addition and subtraction ' 2
_ Multiphcation and division 40
Time . 64
" Other . 42
S - i
SHAPE, POSITION & MOVEMENT
Range of shapes, symmetry 69
Position and movement, angle 51

perfornance o aspects o mathematios

Most ol the drops i performance hetween 1991
and 1994 were in basic processes ol mathematies
and their application. Nean scores on conmmon

tishs fell between 1991 and 1994 by 3 in 6 of

the T aspects assessed at P4U by 3 in | of the
12 aspects assessed at P7 and by 44 in 4 ol the
I4 aspects assessed at 820 There were no
categories ino which significant gains in
performance were found in 1994 and. except at
P4 performance in maost categories remained the

Sdme.

The comparisons above provide a basis Tor
identifying strengths and weaknesses in pupily
performance. The picture s summarised in
FFigures 3 — 5 below,

There was hittle difference i the performance of

wirls and boys in the migjorits of tashs, AU PY
virls did hetter than boy s ina minority of tasks.
P7 hovs did better than girls and at 82 the

performance of boys and girls was equally good.

Mean score on

Comparison
level B tasks (%) with 1991
80 No change
f !
56 5 No change
68 ; No change
e e e s R
1
70 " Betterin 1991
59 Better in 1991 i
“ - v C— - - :
59 :  Betterin 199!
56 : No change ,
77 f No change ‘
54 " Betterin 1991
79 - Betler in 199}
56 . Betterin 1991
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Frcwre 4 P70 performunee

INFORMATION HANDLING

aspedts of mathenmatios

Mean score ¢n
all tasks (%)

Mean score on
level D tasks (%)

Comparison
with 1991

Display and interpret 77 64 No change
NUMBER CONCEPTS
Range and type of number, ol 59 No change
number vocabulary. estimate.
" round and average
Patterns and sequences. 59 70 No change
symbols, functions and
equations
BASIC PROCESSES
Whole number arithmetic 79 72 No change
Decimals, fractions and 43 Better in 1991
percentages
- APPLICATIONS
Whole number anthmetic 65 N-A No change
Decimals 50 47 No change
Fractions and percentages 55 62 No change
Time 74 65 No change
Ratie. formulae and scale 44 41 No change
SHAPE. POSITION & MOVEMENT
Range of shapes, symmetry 63 65 No change
Position and movement, angle 67 70 No change
Figure 3: 82 perlormance on aspects of mathematies
Mean score on Mean score on Comparison
all tasks (%) level E tasks (%) with 1991
INFORMATION HANDUING
Display and interpret 76 69 No change
NUMBER CONCEPTS
Range and type of number. 52 46 No change
numher vocabulary, estimate.
round and averaqe
Patterns and sequences, 33 106 No change
symbols. functions and
equations
BASIC PROCLSSES
Whoie number anthmetic 71 <0 Better in 1991
Decimals. fractions and 50 44 Better in 1991
percentages
APPLICATIONS
Whole number anthmetic 00 NJ/A Better in 1991
Decimals 55 41 Better in 1991
Fracuons and percentages 441 38 No change
Time 05 N/A No change
Ratio. formulae and scale 43 41 No change
SHAPE, POSITION & NMOVIMENT
Range of shapes 54 16 No change
Symmetiy 57 49 No change
Position and movement 58 47 No change
Angle 53 53 . No change




