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Introduction

This report summarises at Project level the results of testing carried out during the Summer

term 1998 in 3 cohorts of schools participating in the Project.

Schools in Cohort 1 were taking part in their third and final round of testing (Exit, Round 3)
having taken Entry tests in January 1997 and Progress tests in May 1997. The year groups

involved in these schools were Years 3, 4 and 6.

Schools in Cohort 2 were taking part in their second round of testing within the Project
{Progress, Round 2) having taken Entry tests in May 1997. The year groups involved in these

schools were Years 2, 3 and 5.

Schools in Cohort 3 were taking part in the first round of testing (Entry, Round 1). The year

groups involved in these schools were Years 1, 2 and 4.

The tests used were designed for the Numeracy Project. Each year group has its own written
and mental test. Written and mental scores were analysed separaiely and also combined to

give an overall score.

The results of the tests have been analysed at each level i.e. pupil level, school level, LEA
level and Project level and reported appropriately, e.g. individual pupils’ performance has
been reported only to their own school, individual school results have been reported to each
school and also to their own LEA. This report contains analyses at Project level and

summarises results from individeal LEAs.

The data from the tests has been collated into tables and charts and has also been analysed
using multilevel modelling techniques which allow background data at pupil and school level
to be taken into account when comparing the results of one school with another or one LEA

with another.

It is recognised that this report refers only to those schools in each LEA taking part in the
Project and that this group of schools may not be representative of the LEA. However, for
reporting purposes, the schools data have been grouped by LEA and will be referred to as
LEA data.
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Guide to Terms

Terms which are referred to throughout the Muitilevel Analysis in Section 1 and in tables and

charts in Section 2 are defined here.

Raw score - This is the number of questions in the test that the pupil answered correctly,
which ranges from 0 up to the maximum number of questions. One feature of a raw score is
that it does not include any allowance for the pupil's age. The maximum number of marks for

both the written and mental tests are given below.

Written test Mental test Overall
Year 1 33 18 51
Year 2 38 19 57
Year 3 45 24 69
Year 4 49 24 73
Year 5 50 30 80
Year 6 50 30 80

Standardised score - This is the pupil’s score put onto a different scale. There are two

reasons why the standardised score scales are used:

i) so that scores are on a scale that is readily recognisable, user-friendly, and common to

all educational tests;

(i)  so that an age-allowance can be included, which means that pupils can be compared
with other pupils of a different age. The standardised scores of the nationally
representative sample are set to an average of 100 and to a standard deviation of 15

(see below).

Mean score - This is another term for the average score, i.e. the average score of all the

pupils in the particular category.
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Standard deviation - A measure of the spread of scores within a group of individuals.

Normally we would expect about 95% of the individuals to be within 2 standard deviations

either side of the mean: that is, with standardised scores lying between 70 and 130.

Facility Value - The facility value of each item (question) in a test is the overall percentage

of pupils tested who give the correct answer.

Qutline of Table Contents

‘The same tables and charts are provided for each participating year group. Some tables and
charts are common {o all three cohorts but Cohorts 2 and 3 have additional charts and tables

to illustrate progress made over time.

Pupils who were absent for the tests have not been included in calculation of the mean; pupils
who were not tested for any other reason have been included in the mean with a standardised

score of 69.

Project Report 1

This report shows the mean standardised score for the written test, mental test and overall for
this round of testing. In addition the report for Cohort 1 shows measures of progress between
Round 1 and Round 3 (Entry to Exit) and for Cohort 2 shows measures of progress between
Round 1 and Round 2 (Entry to Progress). The results are grouped according to various

individual pupil level background factors such as gender, ethnicity etc.

Project Report 2

This report shows the mean standardised score for the written test, mental test and overall for
cach LEA.

Project Report 3

This report is provided for Cohorts 1 and 2 only. It shows the progress measures for the
written and mental tests and overall for each LEA within the Project from Round 1 to Round

2 (Entry to Progress) for Cohort 2 and from Round 1 to Round 3 (Entry to Exit) for Cohort 1.

3
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Project Report 4

This report is provided for Cohort 1 only. It compares the progress measures for each LEA
from Round 2 to Round 3 and Round 1 to Round 3.

Ttem Facilities

This table lists the test questions (items) sorted according to the difference between facility
values for the pupils in the Project and facility values for the National Standardisation
sample. A positive percentage difference for a particular item indicates that the performance
of Project pupils was better than that of pupils in the National Standardisation sample. Each
itern has been classified according to the type of question, and context where appropriate, in
order to help 1dentify patterns of performance. The codes used are given below together with

the section of the Framework which addresses the appropriate topic.



Question type

A Addition

S Subtraction

M Multiplication

D Division

N Number properties

P Place value

G Rounding, approximating
R Reading scales

F Fractions, decimals

% Percentages

Context for calculations

£ Money

C Capacity

E Everyday life

H Handling data

1 Area and perimeter
K Mass or weight

L Length

T Time and speed

v Volume

Type of calculation

X Calculation only, no context

B Box arithmetic, answer given
with unknown number to find
8] Open ended, more than one

answer is possible

National Numeracy Project: Technical Report 1998

Refer to these sections of the Framework

Understanding addition

Mental calculations (+ -)

Written calculations (+ -) from Yr.3 onwards
Understanding subtraction

Mental calculations (+ -)

Written calculations (+ -) from Yr.3 onwards
Understanding multiplication

Mental calculations (x +)

Written calculations (x +) from Yr.4 onwards
Understanding division

Mental calculations (x +)

Written calculations from Yr.4 onwards
Properties of numbers

Place value

Ordering

Estimating

Rounding

Problems involving length, mass, capacity
(reading from scales)

Fractions and decimals

Percentages

Problems involving money

Problems involving length, mass or capacity
Problems involving ‘real life’

Handling data

Area and perimeter

Problems involving length, mass or capacity
Problems involving length, mass or capacity
Time

Volume

see Mental calculations - using knowledge of
number system and place value
see Mental calculations - using knowledge of
number system and place value
see Mental calculations - using knowledge of
number system and place value



Summary of Findings

Cohort 1
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These pupils have been part of the Numeracy Project for two years and have been tested on

three occasions, in January 1997, June 1997 and June 1998.

For all three year groups there has been a significant rise in their average age-standardised

score between Entry and Exit testing.

Year Group in 1998 Average Average Increase in
standardised score | standardised score | standardised score
on Entry on Exit
Year 3 96.5 102.1 6.6
Year 4 95.8 103.0 7.6
Year 6 95.9 99.9 5.1

For this cohort in Years 3 and 6 it appears that greater progress was made between Round ]
and Round 2 testing than between Round 2 and Round 3, despite the fact that the testing
periods for Round 1 and Round 2 were relatively close together. Year 4 made slightly more
progress between Round 2 and 3. Not every pupil for whom a progress score was calculated
at the end of Round 2 went on to be tested at the end of Round 3. The increase in score for
Round 1-3 therefore, is not necessarily equal to the sum of the increase for Round 1-2 and
Round 2-3.

Pupils in Year 4 and Year 6 had very similar levels of achievement on entry to the Project
with both groups of pupils having generally below average standardised scores. These pupils
were tested using the “Year 4” test at two different time points (the Year 4 pupils on Exit and
the Year 6 pupils on Entry). Comparison of average scores obtained from this test at the
different points in time shows that the average achieved score in Cohort 1 schools improved

by 7.1 standardised score points in just over one year.
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Year Group in 1998 Increase in standardised Increase in standardised
score Round 1-2 score Round 2-3
Year 3 5.2 1.6
Year4 33 43
Year 6 3.7 1.6
Cohort 2

These pupils have been part of the Numeracy Project for one year and have been tested on

two occasions, in June 1997 and June 1998. For all three vear groups there has been a

significant rise in their average age-standardised score between Entry and Progress testing.

Year Group in 1998 Average Average Increase in
standardised score | standardised score | standardised scores
on Entry at Progress
Year 2 97.1 104.1 7.8
Year 3 98.3 102.4 4.2
Year 5 98.4 1013 34

It can be seen from the results above that the characteristics of the year groups within each

cohort vary. Pupils in Cohort I generally had lower average standardised scores on entry to |

the Project than pupils in Cohort 2.

Cohort 3

For Cohort 3 pupils who will become part of the Numeracy Project in Autumn 1998 the

average scores on entry are shown below:

Year Group in 1998 Average standardised score on Entry
Year I 98.4
Year 2 } 00.6
Year4 100.4
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Pupil and School Factors

The progress scores for Cohorts 1 and 2 varied significantly according to a number of pupil
and school factors. Full details of these variations are given in the multilevel analysis for
each Cobort. The multilevel analysis also incorporates responses given by headteachers to a

questionnaire about various aspects of the work of the Project which was completed by

schools in Cohorts 1 and 2.

Control group test results

A sample of schools were invited to act as a ‘control” group to enable the progress measured
in National Numeracy Project schools to be compared to progress made in numeracy in
schools generally. These schools came from LEAs not involved in either the National
Numeracy Project or the National Literacy Project and were selected so that as far as possible
they would be similar to schools in Cohort 2 of the National Numeracy Project. The contro]
schools were asked to administer the tests used in the Project to pupils in the appropriate year
group — at the same time and under the same conditions as for Project. The progress scores
for this group of schools are illustrated below, together with the progress scores for Cohort 2

schools

Control Group Numeracy Project

Year group | Written Mental Overall Written Mental Overall
in 1998

Year 2 1.41 2.56 1.99 6.7 9.0 7.8
Year 3 2.89 2.50 2.48 4.3 4.6 4.2
Year S 0.81 2.08 1.38 2.8 4.0 34

The results indicate that although progress in numeracy is evident in both the control group
and the National Numeracy Project schools, considerably more progress has been made in the

Project schools.
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Section 1

Multilevel Analysis
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Introduction to Multilevel modelling

Multilevel modelling is a development of a common statistical technique known as
‘regression analysis’. This is a technique for finding a straight-line relationship which allows
us to predict the values of some measure of interest (‘dependent variable’) given the values of
one or more related measures. For example, we may wish to predict schools’ average test
performance given some background factors, such as free school meals and school size (these

are sometimes called ‘independent variables’).

Multilevel modelling is a recent development of regression analysis which takes account of
data which is grouped into similar clusters at different levels. For example, individual pupils
are grouped into year groups or cohorts, and those cohorts are grouped within schools, which
may themselves be grouped within LEAs. There may be more in common between pupils
within the same cohort than with other cohorts, and there may be elements of similarity
between different cohorts in the same schobl, or different schools in the same LEA.
Multilevel modelling allows us to take account of this hierarchical structure of the data and
produce more accurate predictions, as well as estimates of the differences between pupils,

between cohorts, between schools, and between LEAs.

Details of the way in which multilevel models were set up for each of the Cohorts in the

National Numeracy Project in 1998 are given below together with the full results of each

analysis. For each Cohort the findings are summarised briefly first.

Cohort 1 (Entry, Progress and Exit)

Summary

® There were statistically significant increases in age-standardised test scores between
Round 1 (entry) and Round 2 (progress) and Round 3 (exit) testing. This applies to all

three test scores and all year groups.

® The variables with apparently positive relationships with test score are stage of English
fluency, some ethnic groups relative to the white population (Indian and Chinese), being a

voluntary aided or controlled school, and XS2 teaching time. Background variables with

11
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apparently negative relationships with test scores include sex (girls having lower scores
than boys, on average), SEN level, eligibility for free school meals, percentage of SEN

pupils and percentage eligible for free school meals, and pupil/teacher ratio.

The class size variable was positively related to overall performance, and in some cases
there was a significant relationship with the squared class size. The latter effect implies
that the relationship with class size is greater with larger classes. It is important, however,
not to interpret such a finding in a causal fashion — it is a common finding, and is probably
more to do with the general tendency to put higher performers in larger classes and lower

performers in smaller ones.

Looking at interaction terms, it seems that progress from Round 1 to Round 3 is positively
related to voluntary schools, and negatively to sex (girls make on average less progress

than boys) and original score. In Years 4 and 6, class size was positively related to

progress.

The factors from the headteacher questionnaire were overall positively related to progress
in written and overall scores, although different ones appeared most significant relative to
different outcome scores. Factor 3 (framework and initial audit) was significantly related

to progress for both written and overall scores.

Considering year groups separately, in general the same relationships as above were

found, with some minor variations.

There was much more variation between pupils than between year groups, schools or
LEAs. About 5% of the variation between pupils could be explained by pupil background
variables, and about half of the variation between schools could be explained by a

combination of pupil and school variables.

12
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The Model for Cohort 1
The third round of data collection for Cohort 1 of the National Numeracy Project included

background data, and baseline and progress scores for pupils in Years 3, 4 and 6. The

following types of data were collected:

Raw and standardised scores on mathematics tests at entry and at the end of both

academic years (different tests for each Year);

Pupil background data;

School background data;

School-level data on factors such as time devoted to mathematics etc.

Table 1 contains details of all the variables derived from the data collection exercise which
were used in this phase of multileve] analysis. The aim of the analysis was to investigate
factors at the school and pupil levels which might be associated with mathematics scores, and
to see which were apparently statistically significant. It was also possible to carry out an
analysis of progress, making use of the fact that standardised scores were available at three
different time-points for most pupils. This analysis depends critically, of course, on the
assumption that the standardisations were carried out in a comparable fashion at all time-

points.

In addition to the normal school and pupil background data, results from questionnaires to
headteachers were available, in the form of factor scores representing the perceived
usefulness of various aspect of the Project. These were included to investigate any apparent

relationships with progress.

Results of Multilevel Analysis

Tables 3 to 8 show some of the detailed results of the multilevel model fitting to various
datasets: all years combined for each of three outcomes, and Years 3, 4 and 6 for overall
score only. In technical language, these tables show the random variances at each level at
each stage of model fitting, plus the coefficients of the background variables in the ‘full
model’. They also show whether or not variances or coefficients are statistically significant at

the 5% level, as well as 95% confidence intervals for each parameter.

13
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These tables, although they show the full results of all the modelling carried out at this stage,
may not be easy to interpret for all readers. To help with this, therefore, the coefficients
which express the estimated relationships between test scores and each of the background
variables have been converted into ‘effect sizes’ which represent the ‘strength’ of each
relationship as a percentage, and which allow the different variables to be compared in terms
of their apparent influence on the test outcome, when all other variables are simultaneously

taken into account.

Effect sizes are plotted in Figures 1 to 6, for the six different models described in Tables 3 to
8. For each variable, the estimated effect size is plotted as a diamond, with a vertical line
indicating the 95% confidence interval for the estimate. Any variable whose line intersects
the horizontal zero axis can be regarded as not statistically significant (at the 5% level).
Positive values imply a positive relationship with the test score outcome; negative values

imply that test score tend to decrease with higher values of the given background variable.

The way in which these models have been set up means that most of the effects relate to
overall performance in various aspects of mathematics, over both testing periods. Thus the
strong positive relationship with stage of English fluency implies that mathematics scores as
a whole are related to this factor, but does not tell us anything about progress from one time
point to another. To measure the latter, we need to include ‘interaction terms’ in the model,

which relate background factors to changes over time in scores.

Nine such ‘interaction terms’ were included in the model, to look at the relationships between

background variables (including headteacher questionnaire factors) and progress:

e SEXINT: Relationship between females and progress;

» OSCORINT: Relationship between overall score on entry and progress;

e MATIINT: Relationship between time dedicated to mathematics at KS1 and
progress;

e MAT2INT: Relationship between time dedicated to mathematics at KS1 and
progress;

¢ VOLINT: Relationship between voluntary sector schools and progress;

¢ HTINTI: Relationship between usefulness of the 5-day course and progress;

14
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o HTINT2: Relationship between usefulness of the training and consultancy and
progress;

e HTINT3: Relationship between usefulness of the framework and internal audit
and progress;

e HTINT4: Relationship between usefulness of the project materials and progress.

The interpretation of the model! results for these variables is straightforward. If, for example,
the coefficient of SEXINT is negative, this implies that girls are making less progress than
boys on average. A positive coefficient for VOLINT would imply that pupils in voluntary
schools are making more progress than others, and so forth. Note that we would expect a
negative coefficient for OSCORINT, as this implies that those starting from a higher score

are likely to make less progress on average.

Figure 1: Effect Sizes from Multilevel Model fitted to Written Test Scores for All Year
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In Figure 1 to 3, above, it is clear that the variables with apparently positive relationships
with test score are round of testing (with significantly higher age-standardised scores in
Rounds 3 and 2 compared with Round 1), stage of English fluency, some ethnic groups
relative to the white population (i.e. Indian and Chinese), being a voluntary aided or
controlled school, and KS2 teaching time. Background variables with apparently negative
relationships with test scores include sex (girls having lower scores than boys, on average),
SEN level, eligibility for free school meals, percentage of SEN pupils and percentage eligible

for free school meals, and pupil/teacher ratio.

The class size variable was positively related to overall performance, and in some cases there
was a significant relationship with the squared class size. The latter effect implies that the
relationship with class size is greater with larger classes. It is important, however, not to
interpret such a finding in a causal fashion — it is a common finding, and is probably more to
do with the general tendency to put higher performers in larger classes and lower performers

in smaller ones.

Looking at interaction terms, it seems that progress from Round 1 to Round 2 is positively
related to voluntary schools, and negatively to sex (girls make on average less progress than
boys) and onginal score. The factors from the headteacher questionnaire were overall
positively related to progress in written and overall scores, although different ones appeared
most significant relative to different outcome scores. Factor 3 (framework and initial audit)

was significantly related to progress in both cases.

Some of the relationships displayed here will be intuitively reasonable, and others may be
less so. Some may be artefacts, or produced through a relationship with a third factor not
mcluded in the model. The other three figures, for Years 3 to 6, will show some of the same
patterns and some which are different. For example, in Years 4 and 6, class size was

positively related to progress.

17
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Figure 6: Effect Sizes from Multilevel Model fitted to Overall Test Scores for Year 6
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In addition to the relationships between test scores and a host of background variables
described above, the multilevel model provides other information. In particular, it estimates
the amount of variation in test scores which can be attributed to different levels in the model.
The unified model had five levels: LEA, school, cohort and pupil, and there will in general be
measurable differences in average test scores between units at each level. The amount of
variation at each level is measured by the ‘variance’ (basically the square of the standard
deviation) at that level, and may change as extra background variables are fitted to the model.
For example, some of the differences between schools in average test scores may be
eliminated when we take into account school-level variables such as percentage eligible for

free school meals.

Figure 7: Random Variances in Overall Test Score at Different Levels for All Year

Groups
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Figure 7 illustrates this effect, using the unified model fitted to all year groups. At each of the
stages of modelling, the total variance is divided between the five levels in the model. For the
base case, the total variance is close to the theoretical value of 225 for an age-standardised

score with standard deviation 15.

It is clear from the above figure that in general the variance increases at lower levels: the
greatest degree of variation is between pupils, and then between year groups, and then
between schools, and lastly between LEA groups of schools. The bottom level, the ‘round
variance’ is a measure of the amount of ‘noise’ or measurement error between different
assessments of the same pupils. The introduction of pupil-level background variables reduces
the pupil variance by about 5%, and pupil and school information together reduce school-

level variance by over a half.

The model allows us to estimate for each school or LEA a ‘residual’, which is the amount by
which its results (aggregated over all three rounds of testing) differ from what might have
been expected, given all the pupil and school background data. Figures 8 to 11 show the
residuals for all the LEAs with schools in the project for overall test score, for all year groups
combined and for Years 3, 4 and 6 separately. The plots indicate by a vertical line the 95%
confidence interval for each LEA’s residual value. Only those LEAs whose lines do not
intersect the horizontal zero axis might be regarded as having results significantly different

from expected.
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Figure 8: Adjusted LEA Residuals (Overall Score) for Cohort 1, All Year Groups,
showing 95% confidence intervals
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Figure 9: Adjusted LEA Residuals (Overall Score) for Cohort 1 Year 3, showing 95%
confidence intervals
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Figure 10: Adjusted LEA Residuals (Overall Score) for Cobort 1 Year 4, showing 95%
confidence intervals

Adjusted LEA Residuals

(Standardised score points)

8

T

>

no
i
]
!
!
)
1
1
1
i
i
3
b
1
i1
1
i
{
1
1
1
1

[en)

LEAs (in order of Adjusted Residuals)

22



National Numeracy Project: Technical Report 1998

Figure 11: Adjusted LEA Residuals (Overall Score) for Cohort 1 Year 6, showing 95%
confidence intervals
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The above plots indicate how LEA results relate to the overall project, in terms of overall
performance averaged over all rounds of testing, and controlling for a range of
background factors. What is also of interest is the amount of progress made between rounds 1
and 3. This can be assessed for each LEA by means of a ‘random slopes’ multilevel model, in
which it is assumed that the amount of progress between rounds of testing varies from school
to school and from LEA to LEA. The estimated progress measures for the LEAs and their
standard errors can be estimated, in terms of the average change in standardised score
from Round 1 to Round 3, controlling for other factors. These progress measures are plotted

in Figures 12 to 15, for all year groups combined and separately for Years 2, 3 and 5.
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Figure 12: Adjusted LEA Progress Measures (Overall Score) for Cohort 1, All Year
' Groups, showing 95% confidence intervals
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Figure 13: Adjusted LEA Progress Measures (Overall Score) for Cohort 1 Year 3,
showing 95% confidence intervals
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Figuare 14: Adjusted LEA Progress Measures {QOverall Score) for Cohort 1 Year 4,
showing 95% confidence intervals
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Figure 15: Adjusted LEA Progress Measures (Overall Score) for Cohort 1 Year 6,
showing 95% confidence intervals
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It should be noted in the above figures that there is very little difference between LEAs in
terms of progress measures; in some cases the multilevel model estimated the LEA-level

progress measures to be identical.
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Table 1: Details of Variables Used in Multilevel Modelling

Range
Name Min. | Max. {Description
LEA 204] 888iLEA identifier
SCHOOL 1|  216{School ID
YEAR 3 6| Year Group
PUPILID 2001y 7072[Pupil ID
ROUND 1 3{Round of testing
SWSCORE 691 131|Written Standardised score
SMSCORE 69| 131{Mental Standardised score
SOSCORE 69 131{Overall Standardised score
VOLUNT 0 1{Voluntary school
KS1TIME 21 24|KS1- Hours of lessons per week
KS2TIME 22 25|KS2- Hours of lessons per week
KSIMTIME 5 8|KS1- Hours of Maths lessons per week
KS2ZMTIME 5 8|KS2- Hours of Maths lessons per week
MATITIME 1 51Time dedicated to MATHS at KS1
MAT2TIME 1 6{Time dedicated to MATHS at KS2
PSEN 1 80| Percentage of SEN pupils
PMATHS 0 10{Percentage of teachers with MATHS degree
PNENG 0 99|Percentage of pupils with 1st language not English
PFSM 2 96/|Percentage of pupils receiving Free school meals
PPTR 3 29!Pupil teacher ratio
PDEGREE 0 93 Percentage of teachers with degree
PUNQUAL 0 23|Percentage of teachers unqualified
NOR 331 785[School number on roll
SEX 0 2|Sex (0 = male, 2 = female)
AGE 77]  141lAge in months
PRIMARY 0 21{Terms of primary education
NONUK 0 1]Non-UK education
SEN 0 1|Special educational needs
FSM 0 1|Free school meals
STAGE 1 5|Stage of English fluency
ETHNIC2 0 1{Black Caribbean
ETHNIC3 0 1|Black African
ETHNIC4 0 1iBlack Other
ETHNICS 0 1{Indian
ETHNIC6 0 1{Pakistani
ETHNIC7 0 1|Bangladeshi
ETHNICS8 0 1{Chinese
CONS 1 1{Constant term
YEAR3 0 I|In Year 3
YEAR4 0 1|/In Year 4
YEAR6 0 1In Year 6 .
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Table 1 (continued)

Range
Name Min. | Max. [Description
SEXINT -0.5 0.5|Interaction term - sex by time
OSCORINT | -50.5| 50.5|Interaction term — prior score by time
MATIINT -1.13}  1.13|Interaction term — KS1 Maths by time
MATZINT -1.63|  1.63|Interaction term — KS2 Maths by time
VOLINT -0.39]  0.39|Interaction term — Vol. school by time
HTINTI1 -25.5] 25.5|HTQ interaction term - 5-day course
HTINT2 -28.5]  28.5|HTQ interaction term - Training & consultancy
HTINT3 -21.51  21.5|HTQ interaction term - Framework & internal audit
HTINT4 -18.5]  18.5/HTQ interaction term - Project materials
CLASS 10 40{Class size
CLASSSQ 100}  1600|Class size squared
CLASSINT -9 O|Interaction term - class size by time
CLSQINT -367 87|Interaction term - class size squared by time

Table 2: Numbers of LEAs, Schools and Pupils in Each Model

Model LEAs Schools Pupils
All years (unified) 13 199 23,265
Year 3 13 184 7622
Year 4 13 190 7800
Year 6 12 176 7763
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Table 3: Detailed Results of Multilevel Analysis of Written Test Score for All Year

groups
95% Confidence interval

Parameter Estimate| Standard error| Sig. Min. Max.
Base case
LEA variance 1.929 1.400 -0.815 4.673
School variance 20.020 24991 = 15.122 24918
Year variance 5.694 0.774] * 4.178 7.210
Pupil variance 154.600 1.655] *# 151.356 157.844
Round variance 53.280 0378 * 52.540 54.020
Final model
LEA variance 0.000 0.000 0.000 0.000
LEA slope covar. 0.000 0.000 0.000 0.000
LEA slope var. 0.000 0.000 0.000 0.000
School variance 13.800 2.346| * 9.202 18.398
School slope covar, -1.086 0.979 -3.008 0.833
School slope var. 7.534 0.837] * 5.894 9.174
Year variance 19.310 1.765| * 15.851 22,769
Pupil variance 133.400 14227 = 130.613 136.187
Round variance 44.280 0315 = 43.663 44.897
Fixed coefficients
CONS 75.390 3154 = 69.208 81.572
ROUND2 2.777 0.067] * 2.646) - 2.908
ROUND3 4.839 0210 = 4.427 5.251
YEAR4 -0.037 0.505 -1.027 0.953
YEARG -2.537 0.521| * -3.559 -1.515
SEX -0.337 0082 =* -0.498 -0.177
NONUK -1.711 0.730f * -3.143 -0.279
SEN -15.590 0.560] * -16.688 -14.492
FSM -4.330 0.189| = -4.700 -3.960
STAGE 1.946|. 0.123) = 1.705 2.187
ETHNIC2 -1.407 0467 * -2.323 -0.491
ETHNIC3 0.713 0.648 -0.556 1.982
ETHNIC4 1.082 0.827 -0.539 2.703
ETHNICS 3.254 0490 * 2.293 4215
ETHNIC6 0.683 0481 -0.259 1.626
ETHNIC7 1.333 0.553] * 0.249 2417
ETHNICS 8.409 1.190; * 6.077 10.741
VOLUNT 1.950 0.799] * 0.383 3.517
PFSM -0.077 0.018) * -0.113 -0.04]
PPTR -0.362 0.096) * -0.549 -0.174
SEXINT -0.194 0.067f * -0.325 -0.063
OSCORINT -0.029 0.003; = -0.034 -0.024
VOLINT 1.699 0.284; * 1.143 2.255
HTINT2 0.029 0.010; * 0.010 0.048
HTINT3 0.025 0.010] * 0.006 0.044
CLASS 0462 0.162; * 0.144 0.780
CLASSSQ 0.015 0.003f * 0.008 0.021
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Table 4: Detailed Results of Muitilevel Analysis of Mental Test Score for All Year

groups
95% Confidence interval

Parameter Estimate| Standard error| Sig. Min. Max,
Base case
LEA variance 2.101 1.423 -0.688 4.890
School variance 17.840 2308 * 13.316 22.364
Year variance 6.552 0.835) * 4.915 8.189
Pupil variance 139.600 1.636f * 136.393 142.807
Round variance 84.040 0.598, * 82.868 85.212
Final model
LEA variance 0.000 0.000 0.060 0.000
LEA slope covar. 0.000 0.000 0.060 0.000
LEA slope var. 0.053 0.252 -0.441 0.547
School variance 12.700 2300 * 8.192 17.208
School slope covar. -1.219 1.013 -3.204 0.766
School slope var. 7.870 0.940; * 6.028 9.712
Year variance 20.540 1.858] * 16.898 24.182
Pupil variance 121.900 141y * 119.134 124.666
Round variance 68.710 0490 = 67.749 69.671
Fixed coefficients
CONS 77.760 3.2570 % 71.376 84.144
ROUND2 ‘ 3.888 0.084| = 3.724 4052}
ROUND3 6.974 0231 = 6.522 7.426
YEAR4 -0.114 0.517 -1.128 0.900
YEARS -1.032 0.534 -2.078 0.014
SEX -0.719 0.081 * -0.878 -0.559}
NONUK -2.242 0.733| * -3.678 -0.806|
SEN -16.090 0.559 = -17.185 -14.995
FSM -3.823 0.188] * -4.191 -3.455)
STAGE 2.013 0.123] * 1771 2.255)
ETHNIC2 -0.326 0.466 -1.238 0.587
ETHNIC3 1.587 0.645 * 0.322 2.852
ETHNIC4 1.337 0.824 -0.278 2.952
ETHNICS 3.390 0.489y * 2.431 4.349
'ETHNIC6 1.139 0.484) * 0.190 2.088
ETHNIC7 1.053 0.553 -0.032 2.138
ETHNICS 6.813 11821 * 4.496 9.130
VOLUNT : 1.706 0.793| * 0.152 3.260
PSEN -0.036 0.032 -0.099 0.026
PNENG -(.028 0.014; = -0.056 0.000
PFSM -0.070 0.021} * -0.110 -0.030
PPTR -0.419 0.096; * -0.599 -0.221
PUNQUAL 0.209 0.120 -0.026 0.443
OSCORINT -0.014 0.0041 * -0.021 -0.007
CLASS 0.369 0.162f * 0.053 0.686
CLASSSQ 0.016 0.003; = 0.009 0.022
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Table 5: Detailed Results of Multilevel Analysis of Overall Test Score for All Year

groups
95% Confidence interval

Parameter Estimate| Standard error| Sig. Min. Max.
Base case
LEA variance 2,113 1.490 -0.807 5.033
School variance 20.530 2,559 * C 15514 25.546
Year variance 5.734 0.7851 * 4.196 7.272
Pupil variance 159.500 1.693; * 156.182 162.818
Round variance 50.480 0360, * 49.774 51.186
Final model
LEA variance 0.000 0.000 0.000 0.600
LEA slope covar. 0.000 0.000 0.000 0.000
LEA slope var. 0.000 0.000 0.000 0.000
School variance 13.800 24201 * 9.057 18.543
School slope covar. -0.571 0.958 -2.449 1.307
School slope var. 7.123 0.784} * 5.586 3.660
Year variance 20.840 1.894] * 17.128 24.552
Pupil variance 135.900 1458 * 137.042 142,758
Round variance 37.320 0267 * 36.796 37.844
Fixed coefficients
CONS 61.460 13.560; * 34.882 88.038
ROUND2 3.929 0.0621 * 3.807 4.051
ROUND3 6.215 0.203] =* 5.817 6.613
YEAR4 -0.273 0.522 ~1.286 0.751
YEARSG -2.188 0.536] * -3.244 -1.132
SEX -0.505 0.083] * ~0.667 -0.342
NONUK -2.268 0737 * -3.713) -0.823
SEN -16.280 0.568] * -17.392 -15.168
FSM -4.335 \ 0.191; * -4, 709 -3.961
STAGE 2.046 0.124| * 1.802 2.290
ETHNIC2 -1.029 0474 * -1.957 -0.101
ETHNIC3 1.047 0.656 -(.238 2.332
ETHNIC4 1.139 0.837 -0.502 2.780
ETHNICS 3412 0.497 = 2.438 4.386
ETHNIC6 0.848 0.488 -0.108 1.803
ETHNIC7 1.175 0.561] * 0.075 2275
ETHNICS 8.064 1.2051 % 5.702 10.426
VOLUNT 1925 0.818f * 0.322 3.528
KS2TIME 0.603 0.550 -0.476 1.681
PSEN -0.043 0.032 _ -0.106 0.021
PFSM -0.076 0.020f = -0.114 -0.037
PPTR -0.404 0.098] * -0.597 -0.211
SEXINT -0.122 0.062{ * -0.244 -0.001
OSCORINT -0.041 0.003] * -0.047 -0.035
VOLINT 1.300 0265, * 0.780 1.820
HTINT3 0.022 0.009] * 6.004 0.040
HTINT4 0.017 0.009 -0.001 0.035
CLASS 0.443 0.165] * 0.121 0.766
CLASSSQ 6.016 0.003; * 0.009 0.022
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Table 6: Detailed Results of Muitilevel Analysis of Overall Test Score for Year 3

_ 95% Confidence interval

Parameter Estimate| Standard error] Sig. Min. Max.
Base case
LEA variance 0.258 1.015 -1.732 2.247
School variance 28.040 3.558| * 21.066 35014
Pupil variance 152.700 29221 * 146.973 158.427
Round variance 59.770 0755 * 58.290 61.250
Final model
LEA variance 0.000 0.000 ' 0.000 0.000
LEA slope covar. 0.000 0.000 0.000 0.000
LEA slope var. 0.638 0.847 -1.021 2.298
School variance 46.920 5374 % 36.387 57.453
School slope covar. -12.270 2814 * -17.785 -6.755
School slope var. 22.200 2613 * 17.079 27.321
Pupil variance 138.100 2539 * 133.124 143.076
Round variance 39.270 0.500; * 38.290 40.250
Fixed coefficients
CONS 72.720 3.767 * 65.337 80.103
ROUND2 5.031 0.113} =* 4.811 5.252
ROUND3 6.339 0437, * 5.483 7.195
SEX -0.427 0.144) = -0.710 -0.143
PRIMARY 1.052 0.092) = 0.872 £.232
NONUK 0.856 1512 -2.108 3.820
SEN -17.570 1114 * -19.753 -15.387
FSM -4.237 0.334| * -4.891 -3.583
STAGE 2.233 0.220| * 1.801 2.665
ETHNIC2 -2.564 0.840{ * -4.210 -0.918
ETHNIC3 0.960 1.129 -1.253 3.173
ETHNIC4 -0.589 1.542 -3.611 2.434
ETENICS 4.031 0909 * 2.250 5.812
ETHNIC6 -0.632 0.882 -2.361 1.096
ETHNIC7 0.158 0.961 -1.724 2.041
ETHNICE 7.886 2,157 * 3.658 12.114
VOLUNT 2.164 1.157 -0.104 4.432
PFSM -0.109 0.028] * -0.163 -0.055
PPTR -0.509 0.141} * -0.785 -0.233
PUNQUAL 0.285 0.176 -0.060 : 0.630
SEXINT" -0.473 0113 = -0.694 -0.251
OSCORINT -0.065 0.005 * -0.075 -0.054
HTINT1 0.077 0.017y * 0.044 0.109
CLASSSQ 0.022 0.001] = 0.020 0.025
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Table 7: Detailed Results of Multilevel Analysis of Overall Test Score for Year 4

95% Confidence interval

Parameter Estimate| Standard error! Sig. Min. Max.
Base case
LEA variance 2.613 1.878 -1.068 6.254
School variance 25.250 3211 * 18.956 31.544
Pupil variance 157.500 2.893] = 151.830 163.170
Round variance 52.860 0.647; * 51.592 54.128
Final model
LEA variance 0.600 (.000 0.000 0.000
LEA slope covar. 0.000 0.000 0.000 0.000
LEA slope var. 0.000 0.000 0.000 0.000
School variance 24.710 3.001] = 18.828 30.592
School slope covar. 1.345 1.679 -1.946 4.636
School slope var. 16.630 1.878] = 12.999 20.361
Pupil variance 142.500 2518 137.565 147.435
Round variance 32910 0.406; * 32.115 33.705
Fixed coefficients
CONS 52.820 14750 * 23.910 81.730
ROUND2 3.305 0.100] =* 3.109 3.501
ROUND3 7.328 0317 * 6.706 7.950
SEX -0.513 0.143; * -0.794 -0.232
PRIMARY -0.081 0.127 -(.330 0.169
NONUK -4.374 1.217; -6.759 -1.989
SEN -15.990 0948 * -17.847 -14.133
FSM -4.290 0328 * -4.933 -3.647|
STAGE 1.930 0.201] * 1.535 2.325
ETHNIC2 -1.111} - 0.822 -2.722 0.500
ETHNIC3 0.268 1.134 -1.955 2.490
ETHNIC4 2.444 1.316 ~0.135 5.023
ETHNICS 2.713 0.826| * 1.093 4.333
ETHNIC6 0.864 0.820 -0.743 2472
ETHNIC7 2.267 09601 * 0.386 4.148
ETHNICS8 5.983 1.888} * 2.283 9.683
VOLUNT 2.582 0.946; * 0.727 4.437
KS2TIME 0.898 0.612 -0.302 2.097
PFSM -0.045 0.020f = -0.088 -0.010
SEXINT -0.307 0.101f * -0.505 -0.110
OSCORINT -0.036 0.005] * -0.046 -0.027
VOLINT 2.316 0424 * 1.486 3.146
HTINT2 0.018 0.015 -0.011 0.046
CLASSSQ 0.022 0.001] * 0.020 0.024
CLASSINT 0.162 0.030] * 0.102 0.221
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Table 8: Detailed Results of Multilevel Analysis of Overall Test Score for Year 6

95% Confidence interval

Parameter Estimate: Standard error| Sig. Min. Max.
Base case
LEA variance 4.496 2.569 -0.53¢9 9.531
School variance 19.790 2733 * 14.433 25.147
Pupil variance 167.600 29791 * 161.761 173.439
Round variance 39.380 0482 * i 38.435 40,325
Final model
LEA variance 2.059 1.861 -1.589 5.707
LEA slope covar. -1.306 6.918 -3.105 0.493
LEA slope var. 0.518 0.685 -(0.824 1.861
School variance 31.380 3948 ¥ 23.642 39.118
Scheol slope covar. -2.578 1.930 -6.361 1.205
School slope var. 15510 1.858] * 11.868 19.152
Pupil variance 140.500 2.462F * 135.674 145326
Round variance 27.510 0.338] * 26.845 28.175
Fixed coefficients
CONS 42.140 17.520f = 7.801 76.479
ROUND2 3.571 0.091; * 3.392 3.750
ROUND3 5.199 0.379] =* 4.455 5.943
SEX -0.617 0.142] * -0.894 -0.339
PRIMARY 0.084 0.102 -0.117 0.284
NONUK -0.495 1.225 -2.896 1.906
SEN -15.150 0909 * -16.931 -13.369
FsM -4.329 0.328) * -4.973 -3.685
STAGE 1.866 0227 * 1.421 2311
ETHNIC2 0.435 0.781 -1.096 1.967
ETHNIC3 2.039 1.124 -0.164 4.242
ETHNIC4 1412 1.511 -1.550 4.374
ETHNICS 3.499 6.833] * 1.866 5.132
ETHNIC6 2.111 0.798; * 0.548 3.674
ETHNIC7? 1.660 0.950 -0.202 3.522
ETHNICS 11.300 2264 * 6.863 15.737
KS2TIME 0.780 0.711 -0.613 2.173
PSEN -0.075 0.043 -0.159 6.010
PFSM -0.078 o 0.026] * -0.130 -0.027
PPTR -0.380 0,132y * -0.639% -0.120
SEXINT 0.320 0.092; * 0.140 0.501
OSCORINT -0.028 0.005; * -0.037 -0.018
HTINT1 0.041 0.013 * 0.015 0.067
HTINT2 0.038 0.013 = 0.011 0.064
CLASS 1.372 0.049, * 1.276 1.468
CLASSINT 0.119 0.028] * 0.064 0.175
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Cobhort 2 (Entry and Progress)

Summary

There is a statistically significant increase in age-standardised test scores between Round 1

(entry) and Round 2 (progress) testing. This applies to all three test scores and all year
groups.

The variables with apparently positive relationships with test score are stage of English
fluency, being a voluntary aided or controlled school, and class size. Background variables
with apparently negative relationships with test scores include sex (girls having lower
scores than boys, on average), SEN level, eligibility for free school meals and percentage

eligible for free school meals.

Looking at interaction terms, it seems that progress from Round 1 to Round 2 is positively
related to class size, and negatively to sex (girls make on average less progress than boys)

and original score.

Considering year groups separately, in general the same relationships as above were

found, with some minor variations.

In all cases, there was a significant apparent impact of Project schools against Control
schools. An attempt to allow for apparent ‘contamination’ of the Control schools by

Numeracy Project ideas made little or no difference to this finding.

The Model for Cohort 2

The second round of data collection for Cohort 2 of the National Numeracy Project included

background data, and baseline and progress scores for pupils in Years 2, 3 and 5. The

following types of data were collected:

e Raw and standardised scores on mathematics tests at entry and at the end of the
academic year (different tests for each Year);

@ Pupil background data;

® School background data;

@ School-level data on factors such as time devoted to mathematics etc.
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Table 9 contains details of all the variables derived from the data collection exercise which
were used in this phase of multilevel analysis. The aim of the analysis was to investigate
factors at the school and pupil levels which might be associated with mathematics scores, and
to see which were apparently statistically significant. It was also possible to carry out an
analysis of progress, making use of the fact that standardised scores were available at two
different time-points for most pupils. This analysis depends critically, of course, on the
assumption that the standardisations were carried out in a comparable fashion at the two time-

points.

In addition to the normal school and pupil background data, results from questionnaires to
headteachers were available, in the form of factor scores representing the perceived
usefulness of various aspects of the Project. These were included to investigate any apparent

relationships with progress.

Also included in the analysis was comparable data from a Control Group of schools to allow
investigation of the impact of the Project. The Control Group data consisted of raw and
standardised scores, pupil background data, school background data and school-level factors,

as in the Project, for pupils in Years 2, 3 and 5.

Results of Multilevel Analysis

Tables 11 to 16 show some of the detailed results of the multilevel model fitting to various
datasets: all years combined for each of three outcomes, and Years 2, 3 and 5 for overall
score only. In technical language, these tables show the random variances at each level at
each stage of model fitting, plus the coefficients of the background variables in the ‘full
model’. They also show whether or not variances or coefficients are statistically significant at

the 5% level, as well as 95% confidence intervals for each parameter.

These tables, although they show the full results of all the modelling carried out at this stage,
may not be easy to interpret for all readers. To help with this, therefore, the coefficients
which express the estimated relationships between test scores and each of the background
variables have been converted into ‘effect sizes’ which represent the ‘strength’ of each
relationship as a percentage, and which allow the different variables to be compared in terms
of their apparent influence on the test outcome, when all other variables are simultaneously

taken into account.
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Effect sizes are plotted in Figures 16 to 21, for the six different models described in Tables 11
to 16. For each variable, the estimated effect size is plotted as a diamond, with a vertical line
indicating the 95% confidence interval for the estimate. Any variable whose line intersects
the horizontal zero axis can be regarded as not statistically significant (at the 5% level).
Positive values imply a positive relationship with the test score outcome; negative values

imply that test score tend to decrease with higher values of the given background variable.

The way in which these models have been set up means that most of the effects relate to
overall performance in various aspects of mathematics, over both testing periods. Thus the
strong positive relationship with stage of English fluency implies that mathematics scores as
a whole are related to this factor, but does not tell us anything about progress from one time
point to another. To measure the latter, we need to include ‘interaction terms’ in the model,

which relate background factors to changes over time in scores.

Ten such ‘interaction terms’ were included in the model, to look at the relationships between

background variables (including headteacher questionnaire factors) and pro gress:

e SEXINT: Relationship between females and progress;

* OSCORINT: Relationship between overall score on entry and progress;

¢ MATIINT: Relationship between time dedicated to mathematics at KS1 and
progress;

o MAT2INT: Relationship between time dedicated to mathematics at KS2 and
progress;

» VOLINT: Relationship between voluntary sector schools and progress;

* HTINT]I: Relationship between usefulness of the 5-day course and progress;

» HTINT2: Relationship between usefulness of the consultancy and progress;

* HTINT3: Relationship between usefulness of the framework and internal audit
and progress;

¢ HTINT4: Relationship between usefulness of the project materials and progress;

¢ CLASSINT: Relationship between class size and progress.

The nterpretation of the model results for these variables is straightforward. If, for example,
the coefficient of SEXINT is negative, this implies that girls are making less progress than
boys on average. A positive coefficient for VOLINT would imply that pupils in voluntary
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schools are making more progress than others, and so forth. Note that we would expect a

negative coefficient for OSCORINT, as this implies that those starting from a higher score

are likely to make less progress on average.

In order to evaluate the effect of the Project, extra variables were included in the model,
(INNP1, INNP2 and INNP3). INNP1 describes the apparent impact of the Project compared
to the Control Group by assigning the value 1 to the Project and 0 to the Control group at the
second round. INNP2 and INNP3 try to allow for contamination of Control Group schools
based on a headteacher proforma. This proforma asked schools whether they possessed any
Project materials or had attended any Project courses. INNP2 and INNP3 evaluate the
responses to these questions by assigning a ‘scale of contamination’ to the Control Group

schools.

Figure 16: Effect Sizes from Multilevel Model fitted to Written Test Scores for All Year
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Figure 17: Effect Sizes from Multilevel Model fitted to Mental Test Scores for All Year
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Figure 18: Effect Sizes from Multilevel Model fitted to Overall Test Scores for All Year
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In Figures 16 to 18, above, it is clear that the variables with apparently positive relationships
with test score are round of testing (with significantly higher age-standardised scores in
Round 2 compared with Round 1), stage of English fluency, being a voluntary aided or
controlled school and class size. Background variables with apparently negative relationships
with test scores include sex (girls having lower scores than boys, on average), SEN level,

eligibility for free school meals and percentage eligible for free school meals.

Looking at interaction terms, it seems that progress from Round 1 to Round 2 is positively
related to class size, and negatively to sex (girls make on average less progress than boys),
and original score. Factors 1 (5-day course) and 3 (framework & internal audit) from the
headteacher questionnaire were overall positively related to progress in mental and overall

scores. Factor | was positively related to progress in written scores.

Some of the relationships displayed here will be intuitively reasonable, and others may be
less so. Some may be artefacts, or produced through a relationship with a third factor not
inchuded in the model. The other three figures, for Years 2 to 5, will show some of the same

patterns and some which are different.

Figure 19: Effect Sizes from Multilevel Model fitted to Overall Test Scores for Year 2
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Figure 20: Effect Sizes from Multilevel Model fitted to Overall Test Scores for Year 3
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Figure 21: Effect Sizes from Multilevel Model fitted to Overall Test Scores for Year 5
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In addition to the relationships between test scores and a host of background variables
described above, the multilevel model provides other information. In particular, it estimates
the amount of variation in test scores which can be attributed to different levels in the model.
The unified model had five levels: LEA, school, cohort and pupil, and there will in general be
measurable differences in average test scores between units at each level. The amount of
variation at each level is measured by the ‘variance’ (basically the square of the standard
deviation) at that level, and may change as extra background variables are fitted to the model.
For example, some of the differences between schools in average test scores may be
eliminated when we take into account school-level variables such as percentage eligible for

free school meals.

The model allows us to estimate for each school or LEA a ‘residual’, which is the amount by
which its results differ from what might have been expected, given all the pupil and school
background data. Figures 22 to 25 show the residuals for all the LEAs with schools in the
project for overall test score, for all year groups combined and for Years 2, 3 and 5
separately. The plots indicate by a vertical line the 95% confidence interval for each LEA’s
residual value. Only those LEAs whose lines do not intersect the horizontal zero axis might

be regarded as having results significantly different from expected.
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Figure 22: Adjusted LEA Residuals (Overall Score) for Cohort 2, All Year Groups,
showing 95% confidence intervals
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Figure 23: Adjusted LEA Residuals (Overall Score) for Cohort 2 Year 2, showing 95%
confidence intervals
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Figure 24: Adjusted LEA Residuals (Overall Score) for Cohort 2 Year 3, showing 95%
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Figure 25: Adjusted LEA Residuals (Overall Score) for Cohort 2 Year 5, showing 95%
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The above plots indicate how LEA results relate to the overall project, in terms of overall
performance averaged over both rounds of testing, and controlling for a range of
background factors. What is also of interest is the amount of progress made between rounds 1
and 2. This can be assessed for each LEA by means of a ‘random slopes’ multilevel model, in
which it is assumed that the amount of progress between rounds of testing varies from school
to school and from LEA to LEA. The estimated progress measures for the LEAs and their
standard errors can be estimated, in terms of the average change in standardised score
from Round 1 to Round 2, controlling for other factors. These progress measures are plotted

in Figures 26 to 29, for all year groups combined and separately for Years 2, 3 and 5.

Figure 26: Adjusted LEA Progress Measures (Overall Score) for Cohort 2, All Year
Groups, showing 95% confidence intervals
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Figure 27: Adjusted LEA Progress Measures (Overall Score) for Cohort 2 Year 2,
showing 95% confidence intervals
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Figure 28: Adjusted LEA Progress Measures {Qverall Score) for Cohort 2 Year 3,
showing 95% confidence intervals
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Table 14: Detailed Results of Multilevel Analysis of Overall Test Score for Year 2
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95% Confidence interval

Parameter Estimate Standard| Sig. Min. Max.
error

Base case
LEA variance 3.5 2.064 -0.545 7.545
School variance 32.86 3.222| * 26.545 39.175
Pupil variance 115.9 2.188] * 111.612 120.188
Round variance 89.78 1.213] * 87.403 92.157
Final model
LEA variance 4475 2.3 -0.033 8.983
School variance 30.99 3.049| * 25.014 36.966
Pupil variance 120.2 2.011) * 116.258 124.142
Round variance 63.31 0.8564; * 61.631 64.989
Fixed coefficients
CONS 70.75 1.896] * 67.034 74.466
ROUND 1.785 0.2251 * 1.344 2.226
SEN -18.08 1.093} * -20.222 -15.938
FSM -5.084 0.2528| * -5.579 -4.589
STAGE 2.224 0.1402| = 1.949 2.499
VOLUNT 1.877 0.9502| * 0.015 3.739
PEFSM -0.0377 0.02105 -0.079 0.004
CLASS 0.6565 0.04982| * 0.559 0.754
SEXINT -0.5885 0.1062 =* -0.797 -0.380
OSCORINT -0.06535 0.005268] * -0.076 -0.055
VOLINT -0.3952 0.3166 -1.016 0.225
HTINT1 0.04881 0.009297, * 0.031 0.067
HTINT4 0.03068 0.009389| * 0.012 0.049
CLASSINT 0.148 0.04959| * 0.051 0.245
INNP1 5.445 0.2578| * 4.940 5.950
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Table 15: Detailed Results of Multilevel Analysis of Overall Test Score for Year 3

95% Confidence interval
Parameter Estimate Standard| Sig. Min. Max.
error

Base case
LEA variance 4.146 2093 * 0.044 8.248
School variance 26.080 2.700) * 20.788 31.372
Pupil variance 155.600 24191 * 150.859 160.341
Round variance 54.020 0.757, * 52.535 55.505
Final model
LEA variance 0.000 0.000 0.000 0.000
School variance 39.750 3.575] * 32.743 46.757
Pupil variance 142.300 2.168; * 138.051 146.549
Round variance | 44.190 0.620f * 42.975 45.405
Fixed coefficients
CONS 53.520 1.670f * 50.247 56.793
ROUND 2.161 0.196| * 1.778 2.544
SEX -0.615 0.117{ * -0.845 -0.386
NONUK -2.561 1.004, * -4.529 -0.593
SEN ~17.430 0.980f * -19.350 -15.510}
FSM -4.543 0.264| * -5.060 -4.026
STAGE 2.605 0.167] * 2.277 2.933
VOLUNT 1.891 1.036 -0.140 3.922
CLASS 1.157 0.050; * 1.059 1.255
CONTROL 2.548 0.918 * 0.750 4.346
SEXINT -0.361 0.092| * -0.542 -0.181
OSCORINT ~0.085 0.005| * ~0.095 -0.076
MATIINT -0.518 0.126| * -0.765 -0.270
MATZINT 0.916 0.160; * 0.603 1.229
HTINTI 0.025 0.009 * 0.008 0.042
HTINT2 -0.022 0.009] * -0.039 -0.005
HTINT3 0.010 0.008 -0.005 0.025
HTINT4 -0.029 0.008f * -0.045 -0.013
CLASSINT 0.051 0.043 -0.034 0.136
INNP1 1.574 0.224] * 1.135 2.013
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Table 16: Detailed Results of Multilevel Analysis of Overall Test Score for Year 5

95% Confidence interval
Parameter Estimate Standard| Sig. Min. Max.
error

Base case
LEA variance 2.828 1.803 -0.706 6.362
School variance 28.56 2967 * 22.745 34.375
Pupil variance 172.7 2,567 * 167.669 177.731
Round variance 42.68 0.6024| * 41.499 43.861
Final model
LEA variance 2.374 1.873 -1.297 6.045
School variance 38.51 3.743; * 31.174 45.846
Pupil variance 147.1 2.19] * 142.808 151.392
Round variance 36.77 0.5189] * 35.753 37.787
Fixed coefficients
CONS 57.78 1.793] * 54.266 61.294
ROUND 1,528 0.1847) * 1.166 1.890
SEX -0.4911 0.1189] * -0.724 -0.258
NONUK -2.089 0.7827 * -3.623 -0.555
SEN -17.29 0.8365] * -18.930 -15.650
FSM -4.968 02726 * -5.502 -4.434
STAGE 2.147 0.1833} * 1.788 2.506
PFSM -0.07622 0.02223| * -0.120 -0.033
CLASS 1.224 0.0407, * 1.144 1.304
CONTROL 2.135 1.018] *# 0.140 4.130
OSCORINT -0.06118 0.004745{ * -0.070 -0.052
MATIINT 0.1675 0.115 -0.058 0.393
MAT2INT -0.2385 0.1474 -0.527 0.050
VOLINT 0.8647 0.24771 * 0.379 1.350
HTINT1 0.03064 0.00822; * 0.015 0.047
HTINT3 0.008028 0.007328 -0.006 0.022
CLASSINT 0.2146 0.03597| * 0.144 0.285
INNP1 . 1.705 0.2115] * 1.290 2.120
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Cohort 3 (Entry)

Summary

® The variables with apparently positive relationships with test score are stage of English
fluency, various ethnic groups relative to the white population (Black African, Indian,
Pakistani, Bangladeshi and Chinese), and percentage of pupils with first language not
English. Background variables with apparently negative relationships with test scores
include SEN level, eligibility for free school meals, Black Caribbean pupils relative to the

white population, and percentage of pupils eligible for free school meals.

e Considering year groups separately, in general the same relationships as above were

found, with some minor variaticns.

There was much more variation between pupils than between year groups, schools or LEAs.
About 8% of the variation between pupils could be explained by pupil background variables,
and about one-half of the variation between schools could be explained by a combination of

pupil and school variables.

The Model for Cohort 3

The first round of data collection for Cohort 3 of the National Numeracy Project included
background data, and baseline scores for pupils in Years 1, 2 and 4. The following types of
data were collected:
e Raw and standardised scores on mathematics tests at entry (different tests for each
Year),
® Pupil background data;
® School background data;

® School-level data on factors such as time devoted to mathematics etc.

Table 17 contains details of all the variables derived from the data collection exercise which
were used in this phase of multilevel analysis. The aim of the analysis was to investigate
factors at the school and pupil levels which might be associated with mathematics scores, and
to see which were apparently statistically significant. It was not possible to carry out a ‘value-
added’ analysis, since no prior attainment measures were available - this type of analysis will

be carried out at a later stage.
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Results of Multilevel Analysis

Tables 19 to 24 show some of the detailed results of the multilevel model fitting to various
datasets: all years combined for each of three outcomes, and Years 1, 2 and 4 for overall
score only. In technical language, these tables show the random variances at each level at
each stage of model fitting, plus the coefficients of the background variables in the ‘full
model’. They also show whether or not variances or coefficients are statistically significant at

the 5% level, as well as 95% confidence intervals for each parameter.

These tables, although they show the full results of all the modelling carried out at this stage,
may not be easy to interpret for all readers. To help with this, therefore, the coefficients
which express the estimated relationships between test scores and each of the background
variables have been converted into ‘effect sizes’ which represent the ‘strength’ of each
relationship as a percentage, and which allow the different variables to be compared in terms
of their apparent influence on the test outcome, when all other variables are simultaneously

taken into account.

Effect sizes are plotted in Figures 30 to 35, for the six different models described in Tables 19
to 24. For each variable, the estimated effect size is plotted as a diamond, with a vertical line
indicating the 95% confidence interval for the estimate. Any variable whose line intersects
the horizontal zero axis can be regarded as not statistically significant (at the 5% level).
Positive values imply a positive relationship with the test score outcome; negative values

imply that test score tend to decrease with higher values of the given background variable.
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Figure 30: Effect Sizes from Multilevel Model fitted to Written Test Scores for All Year

Groups
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Figure 31: Effect Sizes from Multilevel Model fitted to Mental Test Scores for All Year

Groups
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Figure 32: Effect Sizes from Multilevel Model fitted to Overall Test Scores for All Year

Groups
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In Figures 30 to 32, above, it is clear that the variables with apparently positive relationships
with test score are stage of English fluency, various ethnic groups relative to the white
population (Black African, Indian, Pakistani, Bangladeshi and Chinese), and percentage of
pupils with first language not English. Background variables with apparently negative
relationships with test scores include SEN level, eligibility for free school meals, Black
Caribbean pupils relative to the white population, and percentage of pupils eligible for free

school meals.

Some of the relationships displayed here will be intuitively reasonable, and others may be
less s0. Some may be artefacts, or produced through a relationship with a third factor not
included in the model. The other three figures, for Years 1 to 4, will show some of the same

patterns and some which are different.
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Figure 33: Effect Sizes from Multilevel Model fitted to Overall Test Scores for Year 1
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Figure 34: Effect Sizes from Multilevel Model fitted to Overall Test Scores for Year 2
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Figure 35: Effect Sizes from Multilevel Model fitted to Overall Test Scores for Year 4
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In addition to the relationships between test scores and a host of background varjables
described above, the multilevel model provides other information. In particular, it estimates
the amount of variation in test scores which can be attributed to different levels in the model.
The unified model had four levels: LEA, school, cohort and pupil. The amount of variation at
each level is measured by the ‘variance’ (basically the square of the standard deviation) at
that level, and may change as extra background variables are fitted to the model. For
example, some of the differences between schools in average test scores may be eliminated
when we take into account school-level variables such as percentage eligible for free school

meals.

Figure 36: Random Variances in Overall Test Score at Different Levels for All Year

Groups
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Figure 36 illustrates this effect, using the unified model fitted to all year groups. At each of

the stages of modelling, the total variance is divided between the four levels in the model. For
the base case, the total variance is close to the theoretical value of 225 for an age-

standardised score with standard deviation 15.

It is clear from the above figure that in general the variance increases at lower levels: the
greatest degree of variation is between pupils, and then between year groups, and then
between schools, and lastly between LEA groups of schools. The introduction of pupil-level
background variables reduces the pupil variance by about 8%, and pupil and school

information together reduce school-level variance by about a half.

The model allows us to estimate for each school or LEA a ‘residual’, which is the amount by
which its results differ from what might have been expected, given all the pupil and school
background data. Figures 37 to 40 show the residuals for all the LEAs with schools in the
project for overall test score, for all year groups combined and for Years 1, 2 and 4
separately. The plots indicate by a vertical line the 95% confidence interval for each LEA’s
residual value. Only those LEAs whose lines do not intersect the horizontal zero axis might

be regarded as having results significantly different from expected.

Figure 37: Cohort 3 — Adjusted LEA Residuals (Overall Score) for All Year Groups, showing
95% confidence intervals
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Figure 38: Cohort 3 — Adjusted LEA Residuals (Overall Score) for Year 1, showing 959%

confidence intervals
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Figure 39: Cohort 3 — Adjusted LEA Residuals (Overall Score) for Year 2, showing 95%

confidence intervals
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Figure 40: Cohort 3 — Adjusted LEA Residuals (Overall Score) for Year 4, showing
95% confidence intervals
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Table 17: Details of Variables Used in Multilevel Modelling

Range
Name Min. | Max. |Description
LEA 204 888|LEA identifier
SCHOOL 3 316|School identifier
YEAR 1 4|Year Group
PUPILID 1001] 6200|Pupil identifier
SWSCORE 69 131|Written Standardised score
SMSCORE 69 131|Mental Standardised score
SOSCORE 69 131}Overall Standardised score
VOLUNT 0 1{Voluntary school
KSITIME 20 24{KS1- Hours/mins of lessons per week
KS2TIME 22 26|KS2- Hours/mins of lessons per week
KSIMTIME 3 6{KS1- Hours/mins of Maths lessons per week
KS2MTIME 3 6|KS2- Hours/mins of Maths lessons per week
PSEN 0|  100/Percentage of SEN pupils
PNENG 0 100{Percentage of pupils with st lang. not English
PFSM 0 92[Percentage of pupils receiving Free school meals
PPTR 5 41|Pupil teacher ratio
{PDEGREE 0 45|Percentage of teachers with Maths degree
PUNQUAL ¢ 53|Percentage of teachers unqgualified
NOR 27 770{Number on roll
SEX 0 2{Sex {male = 0, female = 2)
AGE 69 117|Age in months
NURS 0 2|Received Nursery Education?
PRIMARY 0 14{Terms of primary education
NONUK 0 1/Received Non-UK Education?
SEN 0 1{Special Educational Needs
FSM 0 1jReceives Free School Meals?
STAGE 1 5|Stage of Learning English
ETHNIC2 0 1|Black Caribbean
ETHNIC3 0 1|Black African
ETHNIC4 0 1iBlack Other
ETHNICS 01 1{Indian
ETHNIC6 0 1{Pakistani
ETHNIC7 0 1{Bangladeshi
ETHNICS 0 1{Chinese
CONS 1 1{Constant term
YEARI1 0 HYear 1 indicator
YEAR2 0 1{Year 2 indicator
YEAR4 0 1{Year 4 indicator
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Table 18: Numbers of LEAs, Schools and Pupils in Each Model

Model LEAs Schools Pupils
All years (unified) 15 283 33,752
Year | 15 254 11,521
Year 2 15 254 11,443
Year 4 15 250 10,788

65



National Numeracy Project: Technical Report 1998

Table 19: Detailed Results of Multilevel Analysis of Written Test Score for All Year

groups
95% Confidence interval

Parameter| Estimate| Standard error|Sig. Min. Max.
Base case
LEA variance 2.274 1.358 -0.388 4.936
School variance 17.760 2.232| * 13.385 22.135
Year variance 13.630 1.230] * 11.219 16.041
Pupil variance 194.200 1.553| * 191.156 197.244
Final model
LEA variance 2.498 1.209; * 0.128 4.868
School variance 6.599 1.279| * 4.092 9.106
Year variance 13.860 1.219| * 11471 16.249
Pupil variance 178.300 1.425| * 175.507 181.093
Fixed
coefficients
CONS 84.210 1.960| * 80.368 88.052
YEAR2 0.342 0.568 -0.772 1.456
YEAR4 -0.729 1.275 -3.228 1.770
SEX -0.058 0.076 -0.206 0.090
AGE -0.037 0.021 -0.079 0.005
NURS 1.043 0.143| * 0.763 1.323
PRIMARY 0.445 0.115) * 0.219 0.670
NONUK 2.388 0.679 * 1.058 3.718
SEN -18.250 0.575 * -19.377 -17.123
FSM -4.364 0.175! * -4.708 -4.020
STAGE 3.881 0.143; * 3.600 4.162
ETHNIC2 -2.112 0.402| * -2.899 -1.325
ETHNIC3 2.218 0.508| * 1.223 3.213
ETHNIC4 -0.041 0.619 -1.255 1.172
ETHNICS 4.540 0.440 * 3.678 5.402
ETHNIC6 2.069 0.442| * 1.202 2.936
ETHNIC7 5.086 0.585| * 3.939 6.233
ETHNICS8 10.710 1.178] * 8.401 13.019
VOLUNT 0.758 0.553 -0.325 1.841
PSEN -0.036 0.024 -0.082 0.010
PNENG 0.025 0.011} * 0.005 0.046
PFSM -0.093 0.018] * -0.128 -0.059
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Table 20: Detailed Results of Multilevel Analysis of Mental Test Score for All Year

groups
95% Confidence interval

Parameter; Estimate| Standard error| Sig. Min. Max.
Base case
LEA variance 4.280 2.251 -0.132 8.692
School variance 21.820 2.831| * 16.271 27.369
Year variance 19.320 1.661) * 16.064 22.576
Pupil variance 221.700 1.769 * 218.233} 225.167
Final model
LEA variance 3.049 1.542| * 0.027 6.071
School variance 11.400 1.794] =* 7.884 14916
Year variance 15.850 1.404] * 13.138 18.642
Pupil variance 207.100 1.652] * 203.862 210.338
Fixed
coefficients
CONS 71.110 2.935 * 65.357 76.863
YEAR2 1.862 0.610{ * 0.666 3.058
YEAR4 -1.201 1.372 -3.890 1.488
SEX -0.207 0.081| * -0.366 -0.048
AGE 0.074 0.023} * 0.028 0.119
NURS 1.153 0.154; * 0.851 1.455
PRIMARY 0.272 0.124| * 0.029 0.514
NONUK 1.284 0.729 -0.144 2.712
SEN -18.290 0.609| * -19.483 -17.097
FSM -3.920 0.189: =* -4.289 -3.551
STAGE 3.635 0.154; * 3.334 3.936
ETHNIC2 -1.188 0.432; * -2.035 -0.341
ETHNIC3 1.948 0.545; * 0.880 3.016
ETHNIC4 0.938 0.666 -0.367 2.243
ETHNICS 3.783 0474 * 2.855 4.711
ETHNICS6 1.782 0476 * 0.849 2.715
ETHNIC7 3.893 0.629; * 2.660 5.126
|IETHNICSE . 8.624 1.2701 * 6.135 11.113
PNENG 0.023 0.012 -0.001 0.048
PFSM -0.100 0.018] * -0.136 -(0.064
PPTR 0.186 0.084| * 0.020 0.351
PDEGREE 0.069 0.057 -0.042 0.181
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Table 21: Detailed Results of Multilevel Analysis of Overall Test Score for Al Year

groups
95% Confidence interval
Parameter| Estimate| Standard error|Sig. Min. Max.
Base case
LEA variance 3.109 1.720 -0.262 6.480
School variance 20.360 2.440] * 15.578 25.142
Year variance 13.470 1.221} * 11.077 15.863
Pupil variance 190.800 1.526| * 187.809 193.791
Final model
LEA variance 3.078 1.463| * 0.211 5.945
School variance 8.655 1.413] * 5.886 11.424
Year variance 12.890 1.151| * 10.634 15.146
Pupil variance 175.000 1.399) = 172.258 177.742
Fixed
coefficients
CONS 79.380 2.667) * 74.153 84.607
YEAR2 1.112 0.558; * 0.018 2.206
YEAR4 -0.926 1.262 -3.399 1.548
SEX -0.143 0.075 -0.290 0.003
AGE -0.012 0.021 -0.053 0.030
NURS 1.080 0.142| =* 0.802 1.358
PRIMARY 0.405 0.114| =* 0.181 0.628
NONUK 2.051 0.672| * 0.734 3.368
SEN -18.570 0.568| * -19.683 -17.457
FSM -4.283 0.174| * -4.623 -3.943
STAGE 3.875 0.142 * 3.597 4.153
ETHNIC2 -1.824 0.398| * -2.605 -1.043
ETHNIC3 2.179 0.503 =* 1.193 3.165
ETHNIC4 0.299 0.613 -0.903 1.502
ETHNICS 4.289 0.436 * 3.434 5.144
ETHNIC6 1.992. 0.439| * 1.132 2.852
ETHNIC7 4702 0.581] * 3.564 5.840
ETHNICS 10.090 1.167) * 7.803 12.377
PNENG 0.028 0.011] * 0.006 0.049
PFSM -0.108 0.016; * -0.140 -0.075
PPTR 0.129 0.075 -0.019 0.276
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Table 22: Detailed Results of Multilevel Analysis of Overall Test Score for Year 1

95% Confidence interval

Parameter| Estimatel Standard error|Sig. Min. Max.
Base case
LEA variance 3.976 2.395 -0.724 8.664
School variance 35.790 3.733] * 28.473 43.107
Pupil variance 169.000 2.3171 * 164.459 173.541
Final model
LEA variance 4.026 1.994f * 0.118 7.934
School variance 24.860 2.685 * 19.597 30.123
Pupil variance 158.400 2.1721 * 154.143 162.657
Fixed
coefficients
CONS 7.364 0.000 7.364 7.364
SEX 0.465 0.122] * 0.225 0.765
AGE -0.097 0.035] * -0.165 -0.029
NURS 1.066 0.194| * 0.685 1.447
NONUK 1.323 1.420 -1.460 4.106
SEN -15.530 1.076] * -17.639 -13.421
FSM -3.586 0.285] * -4.145 -3.027
STAGE 2.948 0.216; * 2.526 3.370
ETHNIC2 -1.738 0.701} * -3.112 -0.364
ETHNIC3 2.250 0.805| * 0.671 3.829
ETHNIC4 -0.024 0.939 -1.865 1.817
ETHNICS 3.680 0.726| * 2.256 - 5.104
ETHNIC6 0.702 0.726 -0.722 2.125
ETHNIC7 3.505 0.956] * 1.632 5.378
ETHNICS 7.087 1.987| * 3.192 10.982
KSITIME -0.562 0.423 -1.391 0.267
KS2TIME 0.978 0.544 -0.089 2.045
PNENG 0.020 0.016 -0.012 0.051
PFSM -0.103 0.023 * -0.149 -0.057
PPTR 0.220 0.113 -0.001 0.442
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Table 23: Detailed Results of Multilevel Analysis of Overall Test Score for Year 2
s

95% Confidence interval

Parameter| Estimate| Standard erroriSig. Min. Max.
Base case
LEA variance 2.468 1.733 -0.929 5.865
School variance 30.770 3335 = 24.233 37.307
Pupil variance 196.900 2.703] * 191.602 202.198
Final model
LEA variance 2.071 1.402 -0.677 4.819
School variance 22.890 2.564f * 17.865 27915
Pupil variance 180.500 2478 * 175.643 185.357
Fixed
coefficients
CONS 56.360 11.010] * 34,780 77.940
SEX -0.332 0.131 * -0.588 -0.076
AGE 0.036 0.037 -0.036 0.109
NURS 1.152 0.203} * 0.755 1.549
NONUK 3.170 1.297; * 0.628 5.712
SEN : -19.240 1.012 * -21.224 -17.256
FSM -4.145 0.300; * -4.734 -3.556
STAGE 3.996 0.253| * 3.499 4.493
ETHNIC2 -1.363 0.674| * -2.683 -0.043|
ETHNIC3 1.596 0.887 -0.142 3.334
ETHNIC4 0.063 1.103 -2.099 2.225
ETHNICS 3.667 0.753] * 2.192 5.142
ETHNIC6 0.783 0.755 -0.697 2.263
ETHNIC7 4.823 1.010] * 2.843 6.803
ETHNICS 9.957 1.999; * 6.039 13.875
KS2TIME 1.043 0.435) * 0.191 1.895
PNENG 0.034 0.015] * 0.004 0.063
PFSM -0.088 0.022) * -0.131 -0.044
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95%, Confidence interval

Parameter| Estimate| Standard error|Sig. Min. Max.
Base case
LEA variance 3.845 2.247 ~0.559 8.249
School variance 29.350 3.274] * 22.933 35.767
Pupil variance 207.400 2,931 * 201.655 213.145
Final model
LEA variance 0.506 0.654 -0.776 1.787
School variance 15.670 1.933 11.881 19.459
Pupil variance 184.600 2.608] * 179.488 189.712
Fixed '
coefficients
CONS 76.750 4.539; * 67.854 85.646
SEX -0.597 0.136] * -0.863 -(.331
AGE 0.048 0.038 -0.028 0.123
NONUK 2.214 0.958 * 0.336 4.092
SEN -19.470 0.896; * -21.227 -17.713
FSM -5.127 0317 * -5.748 -4.506
STAGE 5.232 0279 * 4.686 5.778
ETHNIC2 -2.088 0.683] * -3.427 -0.749
ETHNIC3 2.716 0913 * 0.928 4.505
ETHNIC4 1.212 1.160 -1.062 3.486
ETHNICS 5.703 0.778] * 4.178 7.228
ETHNIC6 4470 0.782f * 2.937 6.003
ETHNIC7 6.706 1.012 * 4.722 8.690
ETHNICS 12.740 2.073| * 8.677 16.803
PSEN -0.078 0.029| * -0.135 -0.021
PNENG 0.029 0.014) * 0.001 0.056
PFSM -0.091 0.022; * -0.134 -0.047
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Section 2

Full Data Sets
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Cohort1—Year 3
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Project Report 2 - National Numeracy Project - June 1998
Cohort 1 - Round 3 - Mean Standardised Test Scores

Summary by LEA
Year Group: 3
Written Mental Overall No. of
Std. Std. Std. pupils | Total no.
Mean Dev, Mean Dev. Mean Dev. absent | of pupils
Total 101.6 15.9 102.0 15.9 102.1 15.8 481 7687
1 100.0 15.5 101.7 15.6 101.0 15.5 14 468
2 106.8 15.6 106.0 15.0 107.1 15.4 29 710
3 102.3 15.0 102.8 15.7 102.9 15.3 17 393
4 99.4 15.0 101.1 15.9 100.4 15.1 33 674
5 101.3 15.1 101.2 15.5 101.6 15.1 32 826
6 98.3 15.6 99.7 16.2 99.1 15.6 19 531
LEA {7 100.2 14.7 98.2 16.6 99.8 15.1 10 227
8 102.8 16.2 103.9 15.6 103.7 16.0 21 577
9 104.3 16.5 104.5 15.3 104.9 15.9 31 624
10 99.9 16.0 99.4 . 16.1 100.0 15.9 137 571
12 100.1 15.8 100.5 15.7 100.5 15.8 34 862
14 102.3 16.9 102.2 16.5 102.7 16.8 21 587
135 101.0 15.9 102.4 15.7 101.9 15.8 83 637
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Project -
Item Facilities Report National
ltemn No. | Written Test Mathematical content Project| National | Difference
Round three-digit number to nearest
2 100 Write 357 o nearest 100 52% 33% 19%
16 {Doubling Double 60 53% 44%, 10%
8  {Sublract 10 from a two digit number 10 less than 78 862% B3% 9%
Find the difference between a
28 |positive and a negative numberin | Find difference betwaen 5° and -4° 19% 11% 8%
Mecognise a shaded quarter of a
14 |Fraction recognition {one quarter)  |circle 49% 41% 8%
Approximate the addition of three- [ Round each part of 897 + 406 o
36 | digit numbers nearest 100 20% 13% 7%
~ 30 t5 40
27  {Read temperature from scale degrees,numbered every 10° 46% 39% 7%
18 _~10=46 57% 50% 8%
Perimeier of 72m x 1G0m rectangle,
42  |Find the perimeter of a rectangle  |all sides marked . 13% 7% 6%
Multiply two-digit number by 2,not
26  |crossing fens TIX2=_ 26% 21% 6%
Recognise three tenths of a 2x5
38  |Fraction recognition (three tenths)  |rectangle 13% 7% 6%
Numbers divisibie by 5 with no Hing two muliiples 0f5: 8 36 15 53 '
31 |remainder 11 40 36% 31% 5%
Head 400g on scale O to 3kg,
21 |Read weight from scale numbered every 500g 30% 24% 5%
19 |Divide two-digit number by 4 4Bsd= 32% 27% 5%
32  |Divide & two-digit number by 5 B5+8=_ 19% 14% 5%
24 43- =37 48% 44% 4%
15 jAdd two digit numbers,crossing tens |27 + 36 = 59% 55% 4%
Subtract decimals with one decimal
44  |place 46-09=_ 9% 8% 4%
34  |Add fractions Yot Y= _ 15% 11% 4%
Add three-digit numbers, crossing
35  {10sand 100s 1284+ 178 = _ 23% 20% 4%
25  |Convert metres to centimetras How many cenfimetres in 4 metres ? 36% 33% 3%
5 18-, =13 73% 70% 3%
2 step word problem involving x and {3 Qranges @ 11p and 1 pineapple @
30 i+ 95p 23% 20% 3%
Divide three-digit number by 25, in a 25 books in pack. Need 450 books.
40  jword problem How many packs? 8% 6% 3%
Divide two-digit number by 3, with
37  iremainder 67+3=_ 7% 5% 3%
Order numbers with one or two
29 |decimal places Order 3.71 3147 31.7 713 3741 37% 35% 2%
Read time to half hour on a digital  {Read 10:30 on a digital clock.What
§ iclockadd 1 hour fime 1 hour later ? 60% 57% 2%
Subtract a four digit numbsr from
41 {3000 3000 - 1997 = _ 5% 3% 2%
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Project -
ltem Facilities Report National
ltem No. | Written Test Mathematical content Project| National | Difference

Divide a two-digit number by 4, with
43  Iremainder 198+4= D 4% 3% 1%
Subtract length, crossing tens, ina | Ribbon 94 ¢m. GUt off 39 cm. How
33  |word problem many cm lgft? 3 15% 14% 1%
2 Add ten 1o teens number 19+10= _ A 88% 87% 1%
17 |15 percent of Ring even numbersinrange 5t0 21 IN B84% 63% 1%
Number of cm cubesin 2emx Jom
45  {Volume of cuboid by counting cubes {4cm cuboid v 8% 8% 0%
11 |Add three single digits 3+4/8=_ A 86% 85% 0%
Multiply teens number by 3, not
23  crossing tens 13%x3=_ M 47% 46% 0%
7 Find two numbers that add to.... _+_=28 A 83% 83% 0%
Subtract three-digit numbers,
39  jcrossing 10s and 100s 354-159= _ 8 8% 8% 0%
5 biscuits cost 25p. How much is one
13  [Divide money, in aword problem  {hiscuit ? D 72% 72% 0%
1 Countto 7 Count 7 bags of crisps A 98% 99% 0%
Recognise and find the total of 5p,2¢
3 and 1p coins 5p+2p+1p+1p How much altogether? [A 92% 82% 0%
12 |Order five numbers less than 100  |Order 73, 47,6, 12, 55 P 90% 90% 0%
Subtract single digit from teens :
10 |number, in word problem 12 Birds. 5 fiy away. How many left 7 [§ 88% 88% ~1%
Mutiply a single digit by itseliisquare
20 {number) ExB=_ M 45% 47% -2%
Read a tar chart,scale marked in -
g |ones Read off the bar - 6 children R 84% 87% -2%
Subtract singie digits,in a word E. has 4 apples. J. has 7.How many
4  [problem ' more has J ? 8 72% 79% 6%

32
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Project »
‘item Facilities Report National
ltem No.!Mental Test Mathematical content Project | National | Difference

12 |'Write in figures' three digit number  {Write in figures 506 P 71% 58% 13%

17 |'Subtact 30 from & wo digit number 156 subtract 30 8 36% - 26% 10%

14 |'Write to the nearest hundred Write 254 fo ngarest 10( G 39% 30% 10%
'Sum of two single digits, crossing

7 {ten Sum of nine and eight A 80% £2% 8%
‘Difference betwveen’ 10 and a two

15  |digit number; |Difference between 73 and 107 8 31% 23% 8%

11 {'Half of wo digit number One half of 28 D 45% 39% 7%
‘Add' two wo digit numbers, crossing

21 jens 28 add 43 A 25% 18% 6%
Take away a number from....it Take away a number from 81.1 leavey

13 (leaves...whatis the number 7 72 What's the number ? 8 38% 32% 6%

16 Muliiply by with single digits Muttiply six by four M 25% 20% 6%
‘Add’ single digit to two digit number,

10 {crossing #ns Add 610 89 A 58% 53% 6%

3 'Share’ between wo Share 10 sweets equally between twoiD 79% 74% 5%

T. has 36p. R. gives her 10p. How

2 |Addition of money,in a word problem much now ? A 78% 75% 4%

19 |...is more than.... How many more 7|45 is more than 7. How many more ? |S 13% 9% 3%
Division of length,in a word problem, |String is 84cm, Cut in 4.Length of

22 inoremainder each piece 7 D 13% 10% 3%

60p shared among 8 children. How

9  !'Share’among6 much each 7 D 63% 60% 3%

5 [Plus with singie digits Four plus six A 75% 73% 2%

18  |'Remainder when dividing by € Hemainder when 27 is dividedby € 1D 2% 7% 2%
Take away' single digit from a teens

4 {number Twelve take away four g 77% 75% 2%

1 I'Add' three single digit numbers Five add three add twe A 88% 87% 2%

23 {'Divide by’ 100, no remainder Divide 700 by 10C D 14% 13% 1%

6 i'Times' by 10 Eight times en M 71% 70% 1%
What rumber muttiplied by itself What number muitintied by itself

24  [makes...? rmakes 36 7 N 12% 12% 1%
Multiptication in a word problem, 3 dominoes. Each has 5 dots. Dols

8 |single digits aitogether 7 M 79% 78% 0%
‘Muttiplied by' with single digit

20 |numbers Seven multiplied by nine M 5% 10% 0%






Project Level No. of Round 1 Pupils
No. of Round 2 Pupils
No. of Round 3 Pupils
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The above chart shows the percentage of pupils in the project in the different age-standardised
score bands for the third round of testing and compared with the National standardised
score distribution. Similar distributions for the written and mental tests are shown below.

Chart 2: Written Test Score distribution

40
2
g S il L Zuiabe el b ERound 1
5 B Round 2
2 B Round 3
'g ® National
3
-
[
<= T4 75-84 85 .84 95-105 106-115 116-125 >=126
Standardised Score
Chart 3 : Mental Test Score distribution
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Project Level | No. of Round 1 Pupils 6269

No. of Round 2 Pupils 6656
I } No. of Round 3 Pupils 7206
Example Chart : Mean scores
105
: }
§ 100 F oo F $------
-
g (=17 SPRUUI E e Uppermit - o L. ..}
k: e Mean (Average)
= Bl g m
1 Lower limnit
B 85 oo
=
80 - ; t t
Group A Group B Group C Group D

The above example shows, for each of four groups, the mean (average) standardised score and

an estimate of the "95% confidence band” for each of these mean scores. Such a band means that

we can be 95% certain that the mean score lies between the upper and lower limits of the vertical

line, as annotated for Group A. If the top of a vertical line is lower than the bottom of another vertical
line, then it is likely that there is a real difference between the two groups. If on the other hand the
vertical lines overlap, then it is likely that any difference between the two scores is not significant. In
this example, the difference between Groups A and B is likely to be real but the difference between
Groups B and D is not significant,

Chart 4 : Mean scores for third round of testing

Overall score Wriiten score Mental score
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Chart 4 shows the mean (average) score for the Project and compares
it with the National Standardisation sample.
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Mean standardised score

Mean standardised score

110

105

100

o5

110

Project Level | No. of Round 1 Pupils 6269

No. of Round 2 Pupils 6656

Chart 5 : Mean project scores for third round of testing

Overall Written Mentat Nationai

No. of Round 3 Pupils 7206

4-

Boys Girls Boys Girls Boys Girls Boys

Chart 5 shows the mean (average) score in the project separately
Jor boys and girls and compares it with the National Standardisation sample.

Chart 6 : Mean Standardised scores by term of Birth
Overall Written Mental

Girls

—
[ )
m

100

%

Autumn Spring Summer Autumn Spring Summer Autumn Spring

Chart 6 shows the comparison of the mean (average) score of pupils
born in the Autumn, Spring and Summer.

Summer
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Mean progress score

Mean pregress score
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Project Level No. of Round 1 Pupils 6269
: No. of Round 2 Pupils 6656
o No. of Round 3 Pupils 7206

Chart 7 : Mean Progress scores from Round 2 to Round 3

Overall Written Mental
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Chart 7 shows the average progress made by the pupils between the second and
third rounds of testing. Progress is measured by the difference in the
standardised scores between both rounds of testing. The average progress score
Jor your LEA is compared with the pupils in the Project.

Any line which lies completely above the horizontal zero line indicates significant
progress from Round 2 to Round 3.

Chart 8 below is a similar plot for the progress made from the first to the third rounds
of testing, that is the total amount of progress made during the project, in terms

of increase in standardised score points over and above what might have been
expected due to maturation.

Chart 8 : Mean Progress scores from Round 1 to Round 3
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Cohort 1 — Year 4

Contents:

Project Report 1 Standardised scores and progress measures by
background data for Project

Project Report 2 Round 3 Standardised scores by LEA

Project Report 3 Progress scores (Round 1-3) by LEA

Project Report 4 Progress scores at each stage of testing by LEA

Item Facilities Report Comparison of % of correct answers for Project
with % from National Standardisation sample

Chart 1 Round 3 Overall Test Score distribution
Chart 2 Round 3 Written Test Score distribution
Chart 3 Round 3 Mental Test Score distribution
Chart 4 Mean scores for third round of testing

Chart 5 Mean scores for Boys and Girls

Chart 6 Mean scores by term of birth

Chart 7 Mean progress scores (Round 2 to Round 3)

Chart 8 Mean progress scores (Round 1 to Round 3)
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Project Report 2 - National Numeracy Project - June 1998
Cohort 1 - Round 3 - Mean Standardised Test Scores

Summary by LEA
Year Group: 4
Written Mental Overall No. of
Std. Std. Std. pupils | Total no.
Mean Dev. Mean Dev, Mean Dev. absent | of pupils
Total 102.2 16.0 103.5 16.3 103.0 16.0 348 7936
1 101.8 16.9 101.6 16.3 102.1 16.5 19 473
2 107.3 15.0 108.5 14.6 108.2 14,7 32 754
3 102.9 15.6 102.8 15.3 103.3 15.4 4 408
4 101.7 16.3 104.3 16.5 103.0 16.3 42 661
5 102.0 15.6 103.3 16.2 102.8 15.7 34 762
6 101.2 17.5 102.4 18.4 101.9 17.7 26 523
LEA |7 101.0 15.7 104.1 16.9 102.4 15.9 25 436
8 103.3 15,1 105.4 15.9 104.4 15.2 23 557
9 104.0 15.5 104.6 15.9 104.6 15.5 32 662
10 100.3 15.6 101.2 17.3 101.0 16.1 25 575
12 97.9 15.2 100.1 | 156 98.9 15.2 46 918
14 103.8 16.6 104.8 15.8 104.5 16.3 16 605
15 102.4 15.9 102.2 15.9 102.7 15.9 24 602 |
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Project »
item Facilities Report National
item No. (Written Test Mathematical content Project National Difference
Number sequence, with negative [ Write the next number; 13,10, 7, 4,
40 nurmbers, subtract 3 1, N 31% 11% 20%
Recognise that half the square is
21 Fraction racognition {na) shaded F 58% 48% 14%
Rectangle 14cm x 10 cm, What is
34 Find perimeter of reclangle the perimeter? Al 53% 40% 13%
Write & prime number greater than
7 Recognise prime numbers 13 N 20% 9% 11%
Best approximation for BGT+ 406.
Approximate addition of three digit | 800400, 950+410, 97+400,
31 numbers 500+400, 800+5 G 34% 23% 11%
What percentage of rectangle is
36 Percentage recognition shaded? (50%) F 24% 14% 8%
Arrange from smallest: 3.6, 3.2,
16 Order decimal numbers 12.9,0.5, and 2.3 P iF 78% 71% 8%
2 step word probler, inveivingx 13 cranges @ 11p, and 1 pineappie .
27 and + @ 95p AIE 40% 32% 7%
Multiply three digit number by 3 (no
20 carrying) MWx3=_, M X 52% 45% 7%
Numbers divisibie by 5with no Ring 2 numbars from: 8, 36, 15, 53,
26 ° {remainger 11, 40 N 55% 48% 7%
23 465 _ =23 DB 43% 37% 7%
17 Doubling Double 17 M T4% 68% 6%
Subtract length (in mm and cm} in 2 [Cut 38cm from 2m length, How
32 word problem much left? 8 il 21% 15% &%
12 680-7=_ S X 73% 68% 5%
Subtract fraction from a mixed
33 number 1-%=_ S |F 26% 20% 5%
Divide three digit number by 8, no
43 remainder 816 8 _ D iX 16% 11% 5%
How many millimetres is 11
35 Convert centimetres to millimetres  {centimetres? ML 24% 18% 5%
45 Muttivly & decimal by 10 75%x10=_ M {F 12% 7% 5%
Ring number with 7 tons. 7, 63, 78,
13 Place valug 107, 707 P 66% 62% 5%
8 86- _=67 S {B 78% 73% 5%
Read 400g from scale Gt 3 kg -
25 Read weight from scale marked every 500g R 52% A8% 5%
Division of two digit number by 7,
30 no remainder 84+7=_ D X 32% 28% 4%
Subtract times (minutes) inword | Analogue clock. How long from 1:20
14 probiam {0 1:457 ST 57% 53% 4%,
Add three digit numbers, no
1G crossing 332+ 514=_ A 1X 76% 72% 4%
Ring nearest 1o £10. £10.35, £11.00,
11 Estimate 1o nearest £10 £6,91, £10.26, £9.79 G IE 89% 65% 4%
Addition of three digit number, with
28 jcanying 435+ 397 = _ A X 49% 45% 3%
Divide two digit number by 4, with
39 remainder 9sd=_ A X 13% 9% 3%
Add two digit numbers, crossing
9 tens 27+ 36=_ A X 75% 72% 3%
Multiply two digit number by 6, with
24 canying S5xB=_ M X 18% 15% 3%
Division of two digit number by 3, in |24 seeds in 3 rows. Seeds in each
18 word problem row? D {E 55% 852% 3%
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Project -
iem Facilities Report National
ftem No. [Written Test Mathematical content Project National Difference
Grid of cm squares is Scm * T0em.
Half is shaded. How many cm
42z  {Finding a fraction of an area squares are shaded? | |F 12% 10% 2%
Cer travels 120 miles in 3 hours,
41 Average speed, inword problem  j Average speed? DT 14% 12% 2%
How many cm squares are thers in
42b  1Finding a percentage of an area 25% of the grid? % 7% 5% 2%
44 Percentage of money What is 75% of £1607 % 5% 3% 2%
Scale numberad in 53 from 0o 15,
2 Aead a scale (whole numbers) read 8 ] 83% 81% 2%
5 _+. =70 A0 92% 90% 2%
47 Multiply two digit numbers ITx28=_ M [X 2% 1% 2%
Subtract four digit number from
38 3000 3000- 1897 = _ S IX 15% 13% 1%
Multiply two digit number by 0, i 120 packs, 10 boxes in each. How
22 word problem many boxes? (20°10) M |E 50% 49% 1%
46 Add fractions 58+l=_ AIF 3% 2% 1%
18 75 _=67 $IB 58% 58% 1%
Bubtraction of three digit number,
29 crossing tens 384-1586=_ S X 21% 20% 0%
Bananas cost 18p. Meera has 8p.
6 Subiract monay, in a word problem  {How much more doesshe need?  [S |f 82% 82% 0%
Number fine with numbers less than {Missing numbers In sequence 9, §,
1 10 {decreasing} 7t N 98% 98% 0%
4 Add 1040 a two digit number 83+10=_ A IX 93% 83% 0%
Bar charts, scale in ones, Read
7 Read a graph seaweed R |H 92% 94% -1%
Muliply single digit numbers, in 7 cards of buitons, each with 5 (7 x
15a  jword problem 5) MIE 71% 73% -2%
Subtract single digit numbers, in Emma has 4 apples & Jang 7. How
3 word problem many more has Jane? 8 IE 81% 83% -2%
2 cards of round buttons & 3 of
15b  [Twostepword problem (+and-}  [square M {E B0% 83% -3%
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Project -
Item Facilitios Report Mational
ftem No.| Mental Test Mathematical content Project | National | Difference
7 |'Write to nearest hundred' Write 254 to the nearest hundred G 58% 39% 19%
What number multiplied by itself gives
12 [Multiplied by itself’ 387 M 37% 22% 15%
9 ['Wrile in figures’ Write in figures the number 1072 P 57% 52% 15%
13 ['Subtract, using fwo digit numbers  [What is 89 subtract 257 8 32% 23% 9%
20 |'Divide by' 2, no remainder Dwide 16 by 2 D 57% 45% 8%
19 |'Multiplisd by'8 15 multiplied by & M 17% 9% 8%
17 | 'Divide' by 8, no ramainder 72 divided by 9 D 25% 18% 7%
21 |'Onefithof Whal is one fifth of twenty? F 24% 17% 7%
15 |Divide' by 100, no remainder Divide 700 by 100 D 29% 22% 7%
Muttipiication of money, in & word A T-ghirt costs £3.98. How much do 2
t8  |problem cost? A 23% 17% 7%
16 |§Takefrom' What must | fake irom 43 fo leave 87 |5 20% 13% 7%
1 take away a number...it 1 take away A number from 81, I}
10 jleaves..what is the number?' leaves 72. What is the number? 3 55%, 48% 6%
Total' of 4 single digit numbers, with
& pairs of numbers making fen Whatis thetotal 0f 8,3, 7, and 27 |A 65% 55% 6%
Wiite two numbers which have a
14 |['Difference’ difference of 12 8 21% 16% 6%
22 |'Share equally among' 4 Share 82 equally among 4 [+ 10% 5% 5%
g8 j'Morethan' What is 8 more than 727 A 62% 58% 3%
"How many atogether?, addtento a
3 {two digit number How many are 39 and 10 altogether? |A 85% 82% 3%
24 ["15 percant of What is 15% of 2007 F 3% 2% 1%
4 ['Lotsof'ten What is 8 Iots of 107 M 86% 85% 1%
‘Add', using single digit numbers,
2 |crossingten Whatis 5addg? A 91% 90% 1%
A pile of 10 coins is 18 millimetres
‘Estimate’ & division, in 2 word high. Estimate the thickness of one
23 |oroblem ) £oin D 15% 15% 0%
11 |'How many sevens in...?' How many sevens in 357 D 44% 44% 0%
| have 3 doeminoes. Each dominoe
has & dots. How many dots altogether
5 piviulipiication by & in a word problem jon the three dominoes? M 88% 89% 0%
Mark has a 20p coin, Viigy gives him
1 Addition of money inword problem  [8p. How much has he now? A 92% 3% ~1%
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No. of Round 1 Pupils 6628
No. of Round 2 Pupils 7007
No. of Round 3 Pupils 7588

Project Level

. 50
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o 40

>

g 30 B Round 1

g 20 B Round 2

§ B Round 3

g 10 @ National
0 4

<= 74 75 -84 85-94 85-105 106-415 118-125 >=126
_ Standardised Score

The above chart shows the percentage of pupils in the project in the different age-standardised
score bands for the third round of testing and compared with the National standardised
score distribution. Similar distributions for the written and mental tests are shown below.

Chart 2: Written Test Score distribution
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Chart 3 : Mental Test Score distribution
50
£ 40 -
E Round 1
L3 -
: 30 BRound 2
g 20 - B Round 3
§ ® National
S 10
0 =

<= 74 75-84 85 -94 95-105 106-115 116-125 »>=126
Standardised Score

q7



Project Level No. of Round 1 Pupils 6628
No. of Round 2 Pupils 7007

. o No. of Round 3 Pupils 7588

Example Chart : Mean scores

105 .
L)
: }
B 100 o s e e F e -
S
B OQE 4 e e - -m-Upper. [ 'i. _________________________
S
& -—— Mean {Average}
=
L e S
» -=—n=- L ower limit
B 85 oo
=
80
Group A Group B Group C Group D

The above example shows, for each of four groups, the mean (average) standardised score and

an estimate of the "95% confidence band" for each of these mean scores. Such a band means that
we can be 95% certain that the mean score lies between the upper and lower limits of the vertical
line, as annotated for Group A. If the top of a vertical line is lower than the bottom of another vertical
line, then it is likely that there is a real difference between the two groups. If on the other hand the
vertical lines overlap, then it is likely that any difference between the two scores is not significant. In
this example, the difference between Groups A and B is likely to be real but the difference between
Groups B and D is not significant.

|

Chart 4 : Mean scores for third round of testing

Overall score Written score Mental score
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Chart 4 shows the mean (average) score for the Project and compares
it with the National Standardisation sample.
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Mean standardised score

Mean standardised score
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Project Level No. of Round 1 Pupils

No. of Round 3 Pupils

Chart 5 : Mean project scores for third round of testing
Overall Written Mental National

6628
No. of Round 2 Pupils 7007
7588

Boys Girls Boys Girls Boys Girls Boys

Chart 5 shows the mean (average} score in the project separately
Jor boys and girls and compares it with the National Standardisation sample.

Chart 6 : Mean Standardised scores by term of Birth
Overall Written Mental

Girls
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Chart 6 shows the comparison of the mean (average) score of pupils
born in the Autumn, Spring and Summer.

Summer
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No. of Round 1 Pupils 6628
No. of Round 2 Pupils 7007

No. of Round 3 Pupils 7588

Pro;eéf Level

Mean progress scorg

Moan progress sGore
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Chart 7 : Mean Progress scores from Round 2 te Round 3

Overall Written Mental
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Project Project Project

Chart 7 shows the average progress made by the pupils between the second and
third rounds of testing. Progress is measured by the difference in the
standardised scores between both rounds of testing. The average progress score
Jor your LEA is compared with the pupils in the Project.

Any line which lies completely above the horizontal zero line indicates significant
progress from Round 2 to Round 3.

Chart 8 below is a similar plot for the progress made from the first to the third rounds
of testing, that is the total amount of progress made during the project, in terms

of increase in standardised score points over and above what might have been
expected due to maturation.

Chart 8 : Mean Progress scores from Round 1 to Round 3

Overall Written Mental
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Cohort1—Year 6

Contents:

Project Report 1 Standardised scores and progress measures by
background data for Project

Project Report 2 Round 3 Standardised scores by -LEA

Project Report 3 Progress scores (Round 1-3) by LEA

Project Report 4 Progress scores at each stage of testing by LEA

Item Facilities Report Comparison of % of correct answers for Project
with % from National Standardisation sample

Chart 1 Round 3 Overall Test Score distribution
Chart 2 Round 3 Written Test Score distribution
Chart 3 Round 3 Mental Test Score distribution
Chart 4 Mean scores for third round of testing

Chart 5 Mean scores for Boys and Girls

Chart 6 Mean scores by term of birth

Chart 7 Mean progress scores (Round 2 to Round 3)

Chart 8 Mean progress scores (Round 1 to Round 3)
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Project Report 2 - National Numeracy Project - June 1998
Cohort 1 - Round 3 - Mean Standardised Test Scores

Summary by LEA
Year Group: 6
Written Mental Overall No. of
Std. Std. Std. pupils | Total no.
Mean Dev. Mean Dev, Mean Dev, absent | of pupils
Total 98.3 15.1 101.8 16.3 99.9 15.5 466 7834
1 97.5 15.5 99,0 16.5 98.6 15.7 25 471
2 103.2 14.4 1063 15.6 104.8 14,6 54 762
4 99.7 15.2 105.0 15.8 102.0 15.5 47 680
5 99.5 14,7 101.9 15.9 100.7 15.0 39 745
6 08.8 15.7 102.7 17.2 100.6 16.1 37 536
LEA 7 96.7 14.1 100.0 15.1 98.2 14.2 35 449
8 99.4 15.2 101.1 16.3 100.2 15.6 41 549
9 100.7 14.4 104.0 15.6 102.3 14.7 25 664
10 95.7 14.8 100.2 16.4 97.6 15.3 15 639
12 95.0 14.8 98.8 16.1 36.6 15.3 43 202
14 94.6 14.8 99.3 16.7 96.5 15.5 78 772
15 98.9 15.3 102.6 16.5 100.5 15.8 27 6635
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Projoct -
1tem Facilities Report National
em No. [Written Test Mathematical content Project National Diffarance
19 Hecognise a square number Ring ancther square number N 45% 42% 7%
38 Approximate multiplication of three | Approximats 4.98 x 11.05 by G
dig decimal numbers by rounding  {rounding io whole numbers
31% 28% 5%
12 Read a pictogram symbol Interpre! total number represented  |M
representing 2 cars 70% B6% 4%,
34 Percentage recognition What percentage of rectangle Is %
shaded? 40%, 25%, 57% 3% 30% 4%
44 Muttiply fracticns Yxlh =_ F 27% 24%, 4%
24 Multiply & decimal by 1¢ 75x10= _ M 41% 3% 3%
43 Find a percentage of a three digit  {25% of £185 %
number 12% 8% 3%
7 Approximate subtraction of three 1803 - 288, 500-200, 1000-200, 900~
digit numbers 98,1000-3000, $00-300 72% 69% 2%
13 Add decimals 36+24= F 71% &8% 2%
32 Add decimais 138+ 822= F 31% 29% 2%
21 Read weight from scale Read 2.7kg from scale 0.5kg fo R
3.6kg marked every 0.1kg 59% §7% 1%
33 Convert pints 1o litres Ring best equivalentto 3litres: 3 |G
pints, 30 pints, 2 pinis, 6 pints, 1.5
pints 33% 32% 1%
] 2 step word problem, invalvingx (4 oranges @ 1ipand1banana @ M
and + 23p. How much? 83% 82% 1%
26 Read a scale (negative numbers  |Read -2.5from scale 4 10 25 D
and fracticns marked svery 0.5 40% 38% 1%
38 Subtract length {inmandcmyina  {Cut 85cm from 2.5m length, How |8
word problem much is Jeft? 25% 26% 0%
45 Average speed, inword problem  [Car travels 2640 mites in 24 hours, |D
Average speed? 21% 21% 0%
42 Subtract decimals 146-3.75=__ F 14% 14% 0%
47 Multiply decimals S4x18=_ F 8% 8% 0%
11 Ring numbers which divide into 36 |Ring two factors of 36 from 3, 5,7, 1N
no remainder g, 1. 67% 67% 0%
0 Find width of a rectangle, given Perimeter is 48cm, length is tdem i
perimeter and length and width is 7 44% 44% 0%
1 Add weight, in a word prablem Kelly weighs 82kg, John weighs 7kg {A
more. John's weight? 85% B89% 0%
8z Multiply single digit rumbers, in 7 cards of buttons, sachwith 5(7x M
word problem 5) 89% 0% -1%
5 Add three digit numbers, no 136 infants, 245 juniors - how many [A
¢rossing in a word problem children? 92% 93% -1%
15 Read a scale Mark 250 m! on a scale numbered ia R
0.3 of afitre, 69% 70% -1%
a7 Divide 3 digit number by a two digit 1544+ 17=___ D
number, no remaindsr 22% 23% -1%
41 Add fractions ot Vo= o F 149, 15% -1%,
4D Multiply a three digit numberbya  |365x27=__ M
iwo digit numbsr 21% 22% -1%
4 49+ =58 A 4% 95% ~1%
&b Two step word problem (+ and -} |2 cards of round tuitons & 3 of M
square 82% 84% -1%
27 Order fractions and mixed numbers {QOrder %, 11, 2, %, 1%. F
62% 64% -2%
10 Order decimal numbers Arrange from smallest: 3.6, 3.2, P
129,05, and 23 87% 89% -2%
3 Division of twe digit number by 3,in {24 seeds in 3 rows, Seeds insach  {D
word problem row? 78% 80% -2%
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Project -

{Item Facilities Report Kational
ltlem No. |{Written Test Mathematical content Project National Difference
46 Divide three digit numberwith one  [128.8,56=___ B
decimal place by two digit number 9% 11% 2%
6 Multiply a fwo digit number by 4,  {72x4=____ M
grossing tens B87% 70% ~2%
2 Eslimate to the nearest £5 Ring amount nearestto £5: £4.50 |G
£h.45 £4.85 £5.10 £4.00 68% 72% 2%
362 Find perimeter Al 20% 23% -3%
16 Add money ENTI+57.84 4 AR 72% 75% ~3%
18 Subtract two digh number from four [Write the number ten less than 7004 |5
digit number in a word problem
39% 42% 3%
31 Multiply two digit number by S with 148x%=___ M X
casnrying 43% 47% 4%
35 Addition of three digit numbers with [256+578=__ A X
carrying 73% 76% 4%
36b Find area MH
13% 17% -5%
29 Working out for question 29 38% A41% -5%
14 Find fraction of an amount of money F
49% 55% -5%
28 2 step word problem {+ and x) 3 black bricks and 2 white bricksin  {D M 34% 39% 5%
17 Subtraction of three digit number  {475- 396 S X
crogsing tens 55% B0% -6%
23 Convert centimetres 1o meires What is 580cm in metres? DL 44% 50% -6%
20 Subtract mengy $72.47 - £3160= S | 49% 58% -5%
25 Divide two digit number by 8with 199+ 8= ___ )
remainder 3% 41% 7%
22 Average speedin a word problem  {Car travels 120 miles in three hours. (D |T
Average speed 7 42% 49% ~7%
28 Divide & four digit number by 8, no 19728 4+ 8= _ D IX
remainder 32% 42% -10%
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Project -
Item Facilities Report National
item No, | Mental Test Mathematical content Project | National | Difference
i7 ‘Squers root' Square root of §1 N 56% 42% 15%
2 Subtract 2 single dight numbersio 6 sublract 8 8
give a negative number 53% 419% 13%
15 Writing a fraction as a decimal Thres quarters as a decimal, F 34% 25% 9%
21 Muitiplication of money in a word Meal costs £2.75. Cost of four? M '
problem 27% 18% 9%
18 Mudtinly' a two digit number by 3, Multiply 48 by 3 M .
¢rossing tens 32% 24% 8%
g ‘Product’ of two single digit numbers |Produciof 7 and 8 M
37% 30% 7%
§ ‘Divide by forty* with & decimal 100 divided by 40 D
answer 19% 13% 6%
2 Squared What is 13 squared? N 13% 8% &%
28 Write in figures’ seven digit number  Write in figures 1,078,046 P
18% 12% 6%
rd Muitiptication of 2 two digit numbers {18 mugtiplied by 25 M
15% 10% 6%
2 ‘Round' 2 decimal places to one Round 85.27 10 1 decimal place %G 16% 10% &%
1§ Difierence between' 2 two digit Difference between 86 and 72 8
numbers 48% 44% 4%
8 Mulliplied by' & 18 muttiplied by & M 52% 48% 4%
2 Division of weight in a word probiem  [Total weight of parcels is 350kg. D
Each weighs 25kg. How many
parcels? 38% 34% 4%
3 Addition of money in a word problem jCD costs £7.99, fape costs £4.99 A
Total cost? 50% 56% 3%
22 Total of 2two digit numbers Total of 32 and 77 A 58% 55% 3%
0 Sum of two digit and singie digit Sumof49and7 A
] number, crossing tens 76% 73% 3%
24 Three tenths of What is three teriths of eighty? F 23% 20% 3%
14 ‘Share among' & Share 84 among § D 29% 27% 2%
13 Fadd.... o a number and gt ... Add 10 + 84. What is the number o
What is the number? 40% 37% 29,
1 From a number {ake away... and A number subiracted fom 43 leaves {3
get... what is the number 24. What is the number? . 519, 50% 1%,
5 ‘Subtract' using four dight number and |Subtract 100 from 1000 8
thres digit number 1% 76% 1%
4 ‘Homainder' when dividing by € Remainder when 77 divided by 8 D 38% 37% 1%
12 ‘Muttiplied by' § 15 multipfied Dy 6 M 60% 59% 1%
30 32 Y% of 33 Y,% 0f 540 % 2% 2% 1%
18 1subtract .....rom & number,and Subtract 8 and get 27. What's the A
get.... what is the number ? number ? 62% B2% 0%
20 86 in eight equal teams. Mow many (36 childrenin 8 equaiteams. How |D
insach? many in each? 43% 43% 0%
7 'Add together' four single digkt Add 7+5+348 A _
numbers 81% 81% 0%
2 "Take away' singie dight from tens Fourtaen take away 7 8
numbes 94% 94% -1%
% 'Add, using single digk numbars, What is 5 add 87 A
crossing ten 96% 97% -1%
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_!':‘roject Level

No. of Round 1 Pupils

No. of Round 2 Pupils

Percentage of pupils

1

No. of Round 3 Pupils

6691
7030
7368

Chart 1 : Overall Test Score distribution

75 -84 85 -84 85-105 106-1156 116-1258 =>=126

Standardised Score

B Round 1
B Round 2
Round 3
@ National

The above chart shows the percentage of pupils in the praoject in the different age-standardised

score bands for the third round of testing and compared with the National standardised

score distribution. Similar distributions for the written and mental tests are shown below.

Il

Chart 2: Written Test Score distribution

75-84
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Standardised Score
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Chart 3 : Mental Test Score distribution
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Project Level No. of Round 1 Pupils 6691

No. of Round 2 Pupils 7030
_ No. of Round 3 Pupils 7368

Example Chart : Mean scores

106
: }
§ 100 oo s +-----
Fi
- R ?—-—UDPEE limit - Lo * —————————————————————————
=
% Mean (Average)
<
R s A
k] e L OWer limit
R it E L T T T TP
]
=

20 :

Group A Group B Group C Group D

The above example shows, for each of four groups, the mean (average) standardised score and

an estimate of the "95% confidence band" for each of these mean scores. Such a band means that

we can be 95% certain that the mean score lies between the upper and lower limits of the vertical

line, as annotated for Group A. If the top of a vertical line is lower than the bottom of another vertical
line, then it is likely that there is a real difference between the two groups. If on the other hand the
vertical lines overlap, then it is likely that any difference between the two scores is not significant. In
this example, the difference between Groups A and B is likely to be real but the difference between
Groups B and D is not significant.

Chart 4 : Mean scores for third round of testing

Overall score Writien score Mental score
110 5
; ;
& ! :
2 105 [ :
'g ! |
3 | 4
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Chart 4 shows the mean (average) score for the Project and compares
it with the National Standardisation sample.

|
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Project Level

Chart 5 : Mean project scores for third round of testing

—

No. of Round 1 Pupils
No. of Round 2 Pupils
No. of Round 3 Pu

ils

Chart 6 shows the comparison of the mean (average) score of pupils
born in the Autumn, Spring and Summer.

2.

Overali Written Mental National
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Chart 5 shows the mean (average) score in the project separately
Jor boys and girls and compares it with the National Standardisation sample.
Chart 6 : Mean Standardised scores by term of Birth
Overail Written Mentai
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Project Level No. of Round 1 Pupils 6691
No. of Round 2 Pupils 7030

No. of Round 3 Pupils 7368

Mean progress score

Mean progress score

10

-8
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Chart 7 : Mean Progress scores from Round 2 to Round 3

Overall Written Mental
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Chart 7 shows the average progress made by the pupils between the second and
third rounds of testing. Progress is measured by the difference in the
standardised scores between both rounds of testing. The average progress score
Jor your LEA is compared with the pupils in the Project.

Any line which lies completely above the horizontal zero line indicates significant
progress from Round 2 to Round 3.

Chart 8 below is a similar plot for the progress made from the first to the third rounds
of testing, that is the total amount of progress made during the project, in terms

of increase in standardised score points over and above what might have been
expected due to maturation.

Chart 8 : Mean Progress scores from Round 1 to Round 3
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Cohort 2 — Year 2
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Project Report 2 - National Numeracy Project - June 1998
Cohort 2 - Round 2 - Mean Standardised Test Scores

Summary by LEA
Year Group: 2
Written Mentai Overall No. of
Std. Std. Std. pupils | Total no.
Mean Dev. Mezan Dev, Mean Dev, absent | of pupils
Total 103.2 15.9 104.1 17.4 104.4 16.1 523 10135
1 104.1 16.1 104.8 18.1 105.2 16.4 24 750
2 109.2 14.6 111.3 15.5 1110 14.6 22 596
3 108.1 14.8 110.1 15.1 109.8 14.6 16 329
4 103.9 15.5 105.8 16.9 105.5 15.9 57 837
5 103.0 15.4 103.3 16.7 103.9 15.4 62 1064
6 102.7 16.7 103.8 18.1 104.1 16.5 46 811
LEA 7 98.8 15.0 100.9 18.2 100.6 15.7 29 317
8 103.2 16.1 104.8 17.6 104.8 16.4 30 597
9 103.0 15.8 104.8 16.9 104.5 16.0 48 1061
10 102.9 15.6 101.2 167 | 103.0 15.6 30 672
12 100.5 16.3 101.2 17.8 101.6 16.4 70 1180
13 101.6 15.6 101.5 17.0 102.4 15.6 40 809
14 103.2 16.4 104.1 18.0 104.5 16,7 24 670
13 104.1 15.3 104.9 17.2 105.2 15.7 25 442

17




Project Report 3 - National Numeracy Project - June 1998
Cohort 2 - Round 2 - Mean Progress Standardised Test Scores

Summary by LEA
Year Group: 2
Written Progress | Mental Progress | Overall Progress
Score Score Score No. of
Std. Std. Std. pupiis | Total no.
Mean Dev. Mean Dev, Mean Dev. absent | of pupils
Total 6.7 11.9 9.0 15.3 7.8 11.3 1814 10135
1 5.4 12.4 7.5 14.9 6.5 11.6 115 750
2 6.5 10.6 8.4 14.8 7.4 10.5 91 596
3 6.1 10.8 10.3 14.4 7.9 10.0 62 329
4 6.9 11.8 10.7 15.2 8.6 11.7 135 837
5 7.5 11.0 8.7 15.1 8.1 10.4 194 1064
6 5.1 13.1 6.9 17.2 6.0 12.5 165 811
LEA 7 9.1 11.6 10.2 14.7 10.1 10.8 81 317
8 8.4 10.9 11.4 13.4 10.1 10.5 99 597
9 5.3 11.2 8.2 15.7 6.7 11.3 180 1061
10 7.4 13.7 10.7 15.3 8.9 12.1 122 672
12 7.4 12.2 8.9 15.6 8.3 11.5 238 1180
13 5.6 12.9 6.0 15.4 6.1 12.0 149 809
14 7.5 11.5 11.4 14.5 9.3 10.7 110 670
15 6.5 11.1 9.9 14.0 8.2 10.4 73 442
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Project -
lem Facilities Report National
item No. {Written Test Mathematical content Project | National | Difference
17 Boubling Double 8 M 63% 40% 23%
36 Round to the nearest hundred 357 to the nearest hundred G 26% 12% 14%
14 'Odd number recognition Ring odd numbers in range 1810 25 IN 68% 54% 13%
34 Place vakug Ring hundreds in 1295 P 27% 14% 13%
Scale numbered in 5s from O to 25,
22 Head a scale {(whole numbers) read 17 R 43% 31% 12%
19 30-_ =22 §iB 48% 38% 10%
23 43- =87 SiB 41% 31% 10%
Subtract single dight from two digit
13 number without crossing tens 37-4=_ 8 iX 59% 49% 9%
11 _+_=28 A O 72% 63% 9%
Next nmber in sequence 14, 21, 28,
24 Number sequence - add 7 35, _ N 31% 23% 9%
28 20x_=80 MIB 17% &% 9%
g Add 10 to a two digit number 83+10=_ A X 71% 63% 9%
29 46+ =23 DB 14% 6% 8%
Add a single o a two digit number,
20 crossing tans 54+9= _ A X 63% 56% 8%
Recognise a shaded quarter of &
21 Fraction recognition girgle F 33% 26% 7%
Total weight, data handling, read
30a |table Total weight of three chifdren {(in kg) |A {H 17% 10% 6%
27 . _-9=7 s B 21% 15% 6%
7 Subtract single digit numbers §-3=_ §iX 84% T8% 8%
Muttiply two digit number by 3, no
28 carnying 32x3=_ M iX 16% 10% 6%
Add a single digi to a teens number,|
10 not crossing 20 12+7=_ A X 79% 73% 8%
Subtract heights, data handiing,
30b  |readtable How much taller? (Heightsinem) |5 [H 17% 12% 5%
Multiply by 6 {square numbers -
26 1able fact} Bxf=_ M |X 25% 20% 5%
50g and 59. How many grams
15 Addition of weight altogether? A K 55% 50% 5%
Read 10:30 on a digital clock. Time |
18 Addition of time (hours) is one hour later? AT 38% 35% 5%
16 Add 3 single dight numbers 5+2+8= A X 76% 71% 5%
Add numbers less than 20, In a word 7 people on a bus. 8 more get on.
12 problem How many now? A |E 69% 65% 4%
31 Subtract 3 digit number from 200 {200 - 184 = _ S X 9% 6% 4%
Divide three digit by two digit
37 number, in a word problem How marny 255 in 4507 b IE 4% 2% 3%
33 Conver! centimetres to millimetres  [Millimetres in 11 centimetres ML 5% 3% 2%
Number line with numbers less than [FHl in missing numbers on number
2 10 (decreasing) fne from91tc 4 N 91% 88% 2%
4 ]Addsingle digit numbers 3+6=_ A (X 92% 20% %%
Divide 2 digit number by 3, with
32 remaingder 67+3=_ DX 2% 1% 1%
3 Counding with numbers less than 20 fCourt 12 birds C 84 % 83% 1%
35 Volume ot rectangular block Court cubes. 2cm x 3cm X 4om. v 5% 4% 1%
5 Add 5p, 2p and 1p coing 2p+bp+ip+ip=_ A g 86% 85% 1%
8 Mutltiplication in a word problem 3xd=_ MIE 58% 57% 1%
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ltem Facilities Report National
Counting twe groups, total less than |4 dogs and 5 cats. How many
1 10 animals afiogether? 98% 97% 1%
Draw a ring around the shortest _
5 Comparing heights person 92% 92% 0%
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‘Write to the nearast ter, -rounding
16 |to nearest ten Write 83 to the nearest ten G 30% 12% 18%
Paula runs 200 metres and then
‘Altogether’ in word problem, another 300 metres, How far does
§  jmuitiples of 100 she run aliogether? A 55% 40% 15%
Take' single digit from two digit
8  |number Take 6 from 18 S 44% 30% 14%
"Write two numbers which add up  {Write two numbers which add up to
11 jio... 14 A 63% 48% 13%
14 |Divideby', 2 Divide 16 by 2 ] 24% 12% 12%
4 Times', 2 and 5 Ztimes 5 M 58% 47% 12%
12 |'Write in figures', three digit number |Wiite in figures the number 506 P 46% 34% 12%
‘Difference betwean', teens and
18 |singie digh number Difference between 16 and 7 S 24% 13% 11%
15 ['Subtract, 30 from two digit number 156 subtract 30 S 19% 10% 2%
‘How many attogether?, two digit
5  |number and 10 How many are 39 and 10 altogether 1A 56% 47% 9%
Mark has a 20 pence coin. Vijay
Addition of money, in a word gives him 6p. How much has he
3 tproblem now? A 70% 81% 8%
'| am thinking of a number, twe digit || subtract 20, Answer is 70, What
13 jnumbers number did | start with? S 17% 9% 8%
‘Share equally among', inaword  {60p s shared equally among 6
7  |[probiem children, How much each? 3] 42% 34% 8%
‘Add', wo digit numbers, crossing
19 Hens 28 add 43 A 13% 6% 8%
Adiition of time (hours} inaword  |Clock says four o'clock. Time in 3
9 |problem hours? A 50% 43% 7%
Wheat number taken away from 16
10 |Take away', 10 from teens number |leaves 107 s 49% 42% 7%
) One toy costs £1.50. How much do
17 {Multiply money, in a word problem  [thres cost? M 13% 7% 6%
2 |'Add, using 3 single digit numbers |5 add 3 add 2 A 81% 76% 5%
Teka away', using single digit
i {numbers 7 take away § S 80% 75% 5%
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Chart 1 : Overall Test Score distribution
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The above chart shows the percentage of pupils in the project in the different age-standardised
score bands for the first and second round of testing and compared with the National standardised
score distribution. Similar distributions for the written and mental tests are shown below.

Chart 2: Written Test Score distribution
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Chart 3 : Mental Test Score distribution
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| Project Level No. of Round 1 Pupils 83386

MNo. of Round 2 Pupils 9570

Exampie Chart ; Mean scores
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The above example shows, for each of four groups, the mean (average) standardised score and

an estimate of the "95% confidence band" for each of these mean scores. Such a band means that

we can be 95% certain that the mean score lies between the upper and lower limits of the vertical

line, as annotated for Group A. If the top of a vertical line is lower than the bottom of another vertical
line, then it is likely that there is a real difference between the two groups. If on the other hand the
vertical lines overlap, then it is likely that any difference between the two scores is not significant. In
this example, the difference between Groups A and B is likely to be real but the difference between
Groups B and D is not significant.

Chart 4 : Mean scores for second round of testing
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Chart 4 shows the mean (average) score for the project as a whole
and compares it with the National Standardisation sample.
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Project Level No. of Round 1 Pupils 8336

Chart § : Mean project scores for second round of testing

No. of Round 2 Pupils 9570
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Chart 5 shows the mean (average) score in the project separately
Jor boys and girls and compares it with the National Standardisation sample.

Chart 6 : Mean Standardised scores by term of Birth
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Chart 6 shows the comparison of the mean (average) score of pupils born in the Autumn, Spring
and Summer.
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" No. of Round 1 Pupils
No. of Round 2 Pupils
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Mean progress score

Chart 7 : Mean Progress scores
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Chart 7 shows the average progress made by the pupils between the first and
second rounds of testing. Progress is measured by the difference in the
standardised scores between both rounds of testing.

Any line which lies completely above the horizontal zero line indicates significant
progress from Round! to Round 2.
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Cohort 2 —Year 3

Contents:

Project Report 1 Standardised scores and progress measures by
background data for Project

Project Report 2 Round 2 Standardised scores by LEA

Project Report 3 Progress scores (Round 1-2) by LEA

Item Facilities Report Comparison of % of correct answers for
Project with % from National standardisation

sample
Chart 1 Round 2 Overall Test score distribution
Chart 2 Round 2 Written Test Score distribution
Chart 3 Round 2 Mental Test Score distribution
Chart 4 Mean scores for second round of testing
Chart 5 Mean scores for Boys and Girls
Chart 6 | Mean scores by term of birth
Chart 7 Mean Progress scores (Round 1 to Round 2)
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Project Report 2 ~ National Numeracy Project - June 1998
Cohort 2 - Round 2 - Mean Standardised Test Scores

Summary by LEA
Year Group: 3
Written Mental Overall No. of
Std. Std. Std. pupils | Total no.
Mean Dev. Mean Dev. Mean. Dev. absent | of pupils
Total 101.9 16.0 102.2 16.1 102.4 15.9 1097 0986
1 101.4 16.1 101.7 16.6 101.9 16.2 27 759
2 105.5 15.0 106.7 14.5 106.4 14.6 42 587
3 107.2 15.3 107.2 15.0 107.8 15.1 12 321
4 103.9 15.7 103.9 16.0 104.3 15.8 45 811
s 101.5 16.0 102.1 15.3 102.1 15.7 42 1014
6 100.8 16.6 101.3 17.3 101.5 16.6 46 784
LEA 7 99.4 15.7 100.1 15.8 100.0 15.6 g . 286
8 100.8 16.0 100.9 15.4 101.2 15.6 22 550
9 104.6 15.0 104.7 15.0 105.1 14.9 46 923
10 99.4 15.3 99.2 15.7 99.6 15.3 263 682
12 98.6 15.8 98.9 16.2 96.0 15.8 302 1407
13 101.0 16.7 100.9 16.9 101.4 16.6 125 811
14 101.2 15.1 102.6 15.6 102.1 15.2 98 644
15 105.3 16.4 103.9 16.2 105.3 16.3 19 407
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Project Report 3 - National Numeracy Project - June 1998
Cohort 2 - Round 2 - Mean Progress Standardised Test Scores

Summary by LEA
Year Group: 3
Written Progress | Mental Progress | Overall Progress
Score Score Score No. of
Std. Std. Std. pupils | Totalne.
Mean Dev. Mean Dev. Mean Dev, absent | of pupils
Total 4.3 10.3 4.6 13.2 4.2 9.8 2205 9986
1 3.4 10.4 4.5 14.7 3.6 10.6 112 759
2 1.5 10.6 23} 132 1.5 9.7 100 587
3 34 9.7 1.9 12.8 2.6 9.3 57 321
4 52 10.5 5.7 12.5 5.2 9.7 130 811
5 2.9 10.4 2.6 11.7 2.5 9.5 127 1014
6 5.7 10.9 5.3 14.3 5.3 10.1 162 784
LEA 7 4,7 9.2 5.7 13.0 4.8 8.8 56 286
8 3.3 9.4 2.2 12.8 2.6 9.0 71 550
9 5.0 10.3 4.8 13.0 4.7 9.7 152 923
10 3.2 11.3 6.4 15.7 4.0 10.8 325 682
12 6.0 10.0 6.4 12.3 5.7 9.2 456 1407
13 3.3 11.2 3.0 13.9 2.9 10.6 232 811
14 5.6 8.7 7.7 il.6 6.2 8.2 162 644
15 6.7 9.9 5.0 12.8 3.9 9.2 63 407
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tem No. iWritten Test Mathematical content Project] National | Difference

Round three-digit number to nearest
22 100 Write 357 to nearest 100 51% 33% 18%
8  |Subtract 10 Fom a two digt number {10 less than 78 64% 53% 1%
16 |Doubling Double 60 54% 44% 10%
Numbers divisible by 5 with no Ring two multiples of 5: 8§ 36 15 53
31 |remainder 11 40 38% 31% 8%
Find the difference between a
positive and a negative number in
28 ithe context of 2 fall intemperature  {Find difference between 5° and ~4° 19% 11% 8%
Recognise a shaded quarter of a
14 IFraction recognition {one quarter)  [circle 49% 41% 8%
18 .~10=46 58% 50% 8%
Muttiply two-digit number by 2,not
26  |crossing tens Tix2=_ 8% 21% 7%
Perimeter of 72m x 100m rectangle,
42  {Find the perimeter of a rectangle | all sides marked 14% 7% 7%
19 |Divide two-dight number by 4 48+ 4= 33% 27% 7%
Read 13°C on scale - 30° to
40° degrees, humbered svery
27 |Read temperalure from scale 10° 46% 39% 6%
Approximate the addition of three-  |Round each part of 857 + 406 to
36  |digit numbers nearest 100 19% 13% 8%
24 43 =37 50% 44% 6%
15 |Add two digit numbers crossing tens[27 + 36 = _ 60% 55% 5%
32 |Divide atwo-digh number by 5 8528= 19% 14% 5%
25  {Conver melres to centimetres How many centimetres in 4 metres 7 38% 33% 5%
34 |Add fractions Yot taz=_ 16% 11% 5%
Recognise three tarths of & 25
38 iFraction recognition dhwee tenths)  {rectangle 12% T% 5%
Add three-digit numbers, crossing
35 [10s and 100s 284+ 178=_ 25% 20% 5%
2 step word problem invelving x and |3 Oranges @ 11p and 1 pineapple
30 |+ @ 95p 25% 20% 5%
Read 4009 on scale 0 to 3ky,
21  |Read weight from scale numbered every 500g 29% 24% 5%
Order numbars with one or two
29  |decimal places Order 3.71 3.17 31.7 7.13 37.1 40% 35% 5%
Divide three-digit number by 25, in 2125 books in pack. Need 450 books,
word probliem JHow many packs? 10% 6% 4%
Subtract decimals with one decimal
place 46-08=_ 9% 6% 4%
Muttiply teens number by 3, not
23 lcrossing tens 13x3=_ 50% 48% 3%
Read time {0 hali hour on a digital | Read 10:30 on 2 digital clock What
6 iclockadd 1 hour time 1 hour kater 7 81% 57% 3%
Subtract fength, crossing tens, na  Ribbon 94 em. Cut off 39 cm. How
33 word problem many cm lefi? 7% 14% 3%
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5 18- =13 73% 70% 3%
Divide two-digit number by 3, with
37 {remainder 67#3=_ 7% 5% 2%
7 |Find two numbers that add to.... _+_=28 85% 83% 2%
. Muttiply & single digit by itself{square
20 |number) Bx6=_ 49% 47% 2%
Subtract & four digit number from
41 {3000 3000 - 1897 = _ 5% 3% 2%
2 jAdd tento teens number 19440 _ 88% 87% 2%
Subtract three-digit numbers,
38 lcrossing 10s and 100s 354- 158 = _ 10% 8% 2%
17 {'15 percent of Ring aven numbers in range 5 1o 21 65% 83% 1%
11 jAddthee single digits 3+4/8=_ 87% 85% 1%
Divide a two-digt number by 4, with
43 tremainder 9B 4=_ 4% 3% 1%
Number of cm cubes in 2em x 3em x
Volume of cuboid by courtting cubes | 4om cuboid 8% 8% 0%
12 [Order five numbers less than 100 [Order 73, 47,6, 12, 55 891% 80% 0%
1 |Countto7 Count 7 bags of crisps 99% 99% 0%
Subtract single digit from teens
10 {number, in word problem 12 Birds. 5 fiy away. How many left 7 88% 88% 0%
Recognise and find the total of Sp+2p+1p+in How much
3 |5p,2pand 1p coins atogether? 92% 92% 0%
5 biscuits cost 25p. How much is one i
13 |Divide money, inaword problem  [hiscuit 7 T2% 72% 1%
Read & bar charl scale marked in
g  |ones Read off the bar - 6 children 84% 87% 2%
Subtract single digdsin a word E. has 4 apples. J. has 7. How many
4  |problem more has J ? 73% 79% 6%

132,



Project -
ltem Facilities Report National
ltem No.|Mental Test Mathematical content Project | National | Difference

17  |'Subtract 30 fram a two digit number {56 subtract 30 8 37% 26% 11%

12 . |'Write in figures' three digit number [ Write in figures 506 P 89% 58% 11%

14 |'Write to the nearest hundred Write 254 1o nearest 10( G 38% 30% 10%

16  |'Multiply by’ with single digits Multiply six by four M 28% 20% 8%
‘Difference between’ 10 and a two

15  |digit number, Difference between 73 and 107 ] 31% 23% 8%
Take away a number from....it Take away a number from 81.1tleaves

13 lleaves...whatis the number 7 72.What's the number ? 8 38% 32% 7%
‘Sum of two single digits, crossing

7  [ten Sum of nine and eight A 59% 52% 7%
‘Add’ two two digit numbers, trossing

21 |tens 28 add 43 A 25% 18% 7%

11 [Half of two digit numbet One half of 28 D 45% 39% 7%
'Add' single digit to wo digit number,

10 jcrossing tens Add 610 89 A 58% 3% 5%

3 |'Share’ between two Share 10 sweets equally between two|D 79% 74% 5%

5 |'Plus' with single digits Four plus six A 77% 73% 4%
Division of length,in a word problem, [String is 84cm. Cutin 4.Length of

22 |no remainder - eath piece 7 D 15% 10% 4%

19 |'..is more than... How many more ?}45 is more than 7. How many more 7 |S 14% 2% 4%

23 |'Divide by' 100, no remainder Divide 700 by 10C D 16% 13% 3%

T. has 36p. R. gives her 10p. How

2 |Addition of money,in & word problem [much now ? A 78% 75% 3%
‘Multiplied by’ with single digit

20 |numbers Seven rmultiplied by nine M 12% 10% 3%

5 |Times'by 10 Fight imes fen M 72% 70% 2%
Take away' single dight from a teens

4 inumber Twelve take away four S 77% 75% 2%

1 'Add' three single digit numbers Five add three add twc A 89% 87% 2%
What number mulfiplied by itself What number muttiplied by itself

24 imakes..7T makes 36 7 N 14% 12% 2%

60p shared among 6 children. How

9 {Share'among 6 mucheach ? D 62% 80% 2%

18  {'Remainder when dividing by £ Remainder when 27 is dividedby € [D 9% 7% 2%
Muttiplication in a word problem, 3 dominoes. Each has 5 dots. Dots

8§ isingle digits aliogether 7 M 79% 78% 0%
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Chart 1 : Overall Test Score distribution
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The above chart shows the percentage of pupils in the project in the different age-standardised
score bands for the first and second round of testing and compared with the National standardised
score distribution. Sintilar distributions for the written and mental tests are shown below.

Chart 2: Written Test Score distribution
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Chart 3 : Mental Test Score distribution
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Mean standardised score

Project Level

No. of Round 1 Pupils
No. of Round 2 Pupils

7796
8844

Mean standardised score

Example Chart : Mean scores
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Group A
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The above example shows, for each of four groups, the mean (average) standardised score and

an estimate of the "95% confidence band" for each of these mean scores. Such a band means that

we can be 95% certain that the mean score lies between the upper and lower limits of the vertical

line, as annotated for Group A. If the top of a vertical line is lower than the botiom of another vertical
line, then it is likely that there is a real difference between the two groups. If on the other hand the
vertical lines overlap, then it is likely that any difference between the two scores is not significant. In
this example, the difference between Groups A and B is likely to be real but the difference between

Groups B and D is not significant.

Chart 4 : Mean scores for second round of testing
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Written score
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Mental score
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Chart 4 shows the mean (average) score for the project as a whole

and compares it with the National Standardisation sample.
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Project Level No. of Round 1 Pupils 7796 |

| __No. of Round 2 Pupils 8844 |
Chart 5 : Mean project scores for second round of testing
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Chart 5 shows the mean (average) score in the project separately
Jor boys and girls and compares it with the National Standardisation sample.

|

Chart 6 : Mean Standardised scores by term of Birth
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Chart 6 shows the comparison of the mean (average) score of pupils born in the Autumn, Spring
and Summer.
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Project Level
No. of Round 2 Pupiis 3844

Mean progress score

10

Chart 7 : Mean Progress scores

No. of Round 1 Pupils 7796

Overall Written Mental
T R I ¥
Project Project Project

Chart 7 shows the average progress made by the pupils between the first and
second rounds of testing. Progress is measured by the difference in the
standardised scores between both rounds of testing.

Any line which lies completely above the horizontal zevo line indicates significant
progress from Roundl to Round 2.
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Cohort 2 —Year 5
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Progress scores (Round 1-2) by LEA
Comparison of % of correct answers for
Project with % from National standardisation
sample

Round 2 Overall Test score distribution
Round 2 Written Test Score distribution
Round 2 Mental Test Score distribution
Mean scores for second round of testing
Mean scores for Boys and Girls

Mean scores by term of birth

Mean Progress scores (Round 1 to Round 2)

138



Suyya) Jo spuno S Woly asge sided Jo xoqueny] 4

%l v | X4 (4] 61 §¢1 8¢ 9L 6 £l ¥'L6 Lyl L'86 $01 756 R 10N
9L 15¢L Syl £8 67 811 [4> 68 £ 191 TT01 €91 L7201 651 101 a3engue] 181 Ysi[Si
%38 96L €61 ve e 6Tl 'L 86 0'¢ 9¢l L901 €9 L0t £sl §501 J50uT T umowwum“% ysugug
%6 088 60T ¥'01 134 671 9¢ ol 1 vl £'96 0's1 9L6 L33! ¥'56 Euvwnuwwmawwoﬁwwm Mo g
%S wr | 66 £ i | vy o1 | 8% ss1 | wos | Lvt |0z | wer | T06 E_mswmwﬁwwm
%1 88 8¢ LS 9t LTl (24 ¥'8 8¢ 0el £h8 ¢€l 9's8 1'tl £h8 YSI3T 0} MON
%l | {44 99 [4:] ¢ 67¢l1 LA ¥'8 gl 6°¢1 1'001 0Ll F101 F'st L'86 WOt} JON
%< 91T 69 'L 6'1 901 L 06 91 0Tl y'08 7l 018 £71 908 2A0GE 10 { 98E)g
% L0% £6 ST T g0l | 61 18 1T ET1 | 168 | 811 | ¢v8 |91 | 88 g | e oo
%b 188 961 8 9T it 87 76 £T 611 8.8 8Tl 568 171 I'L8 793y .mm_ooam
%01 1£6 00T §8 9T 611 97 4 £ 14! L06 6T1 816 Tl <06 [ 93818 '
%tl SSOL 8eEl 68 L't (44! ¥y re 0¢ Lyl 3601 A1 2901 vl 901 SUON
%l 08 99 €8 98 LTl ¥'8 16 08 961 9'¢6 L'61 0°'§6 881 6P TAOUY JON LSO
%9 LGO9 £601 58 8¢ 811 (44 06 [4* L'S1 9%01 £91 6'v01 ¥'Sl L'E01 ON | 00Ty 2k
%Lt 12433 £08 I'6 87 vl 9t L6 0T g5t 866 651 0°'L6 sl 80 SIK SOAIRY
%0 £e 87 L2 98 071 (44! L's oy 881 L't6 961 L16 981 [41]) MO JON
%S £1S 58 I'6 S vl 1) £'6 §E £91 6’101 L9t 201 6¢1 6'00L (R0
%l Ops 521 Sl (43 9l 99 LT 9y 851 £'L6 £91 £'L6 951 6'96 T[SPL[IUEE
%08 472 6L1 1'6 Y Pel 1'¢ ¥'6 8t §61 ¥'96 091 7’86 [ 0'%6 HIEISPE
Vb {44 9 86 9 0'tl LS 001 36 851 §701 L91 901 §Cl 9'¢01 werp | dnoxs Sk
%l 91 ST t'8 67 (44! v'e '8 1T 43! 166 091 €101 05t 786 JOUI0 R
%t 91¢ 9 £8 s LT ¥ ¥'6 iy 161 L1101 6'S1 6'C01 : 34! £001 UEILLY B[
%9 it it §'6 6t £l Ly (4! 6'C 191 786 891 6'66 961 0'L6 uBqqLe]) Pelg
%99 6££9 - | ECEL 8 LT LT [43 g8 (X4 91 £704 991 - | LT01 661 £101 SIHM
%60 [4] 14 0001 961 £08 0’86 UAMOTE] 10N
Yabl 6bLY $76 88 §¢ £'7l 0y £'6 8'C 8¢l £101 791 9101 Ll 57001 S0 Japuan)
%al¢ (58p 9201 L8 vE g1 6t (4] LT §91 LA 0Lt €701 £91 001 sAogf
%a001 1196 2961 88 3 %4 oy £6 37 791 £ 101 991 6101 661 ¥ 001 1210L
Fdnd jo | spdnd yo | juesqu | Ae(I 'PIS| URAIW [ AAQPIS| WU | CAAETPIS WEAEy | Ao PIS| ORI | A 'PIS| WeIW | Taa(UpIS| HESy
pmeatag | commpel | spidnd

JooN FRALHOX] [[BIPA0) SRIZ0X] [BIURYA] S50.0504,F GORILIAN 7 PUNoy [[e0A0 7 punoy [eHI 7 pUnoy UM

SVATT TIV -¥)ep punoidydeq Aq Arewmng
SI.I00S 1S3, PISIPIBPUR)S UBIA] - § JBIX - T JH0YOD
8661 2ung - Paforg Lesdwmy puoneN - [ Moday Pafoag

131



Suyjsay Jo spURGEIeHR wioly Juasqe spdnd jo zaquiny]

%t 880¢ 0t8 T6 97 vl TE V6 54 ToT 976 | 891 786 | 851 896 TAOW 1N
%0 ¥l £ ot 61 §L1 6T 06 (44 LS £'L6 90T Lo 991 9'96 L4
%0 i 07 0¢ 07T 09 078 el [44
%00 Ll 4 89 g ¥'9 ¢ 06 L1 581 L6 1'61 1'68 L'Ll av6 ¥4
Yl 08 § 68 §T L0l 0t 76 81 96l SO0t 8¢l 01 9'St 8601 4
Yel 8¢ S 801 T ¥l P'E Sl 6’1 ¢l 9604 Ll L901 Ll 1’01 61
Yol 96 0t £'8 6T 81l L'y $'8 ¢l £91 7161 0’81 801 &3 966 31
%08 96LY 0L 1A [4> g1l 9t 06 LT 661 2701 £91 701 L5 6101 L1
%l1 6801 607 ¥ th STl 'S 86 't $'91 901 L9 P e01 £91 ¥ 101 91
%8 98L il 06 o'r 811 9 L'6 9't 0'si 701 L61 L'E01 9%l 0'104 §1 nonenpy
b Lot &b 6’8 9y 4! 54 L6 6t ¥91 966 L91 £ 001 091 L'86 il Arprupd
%0 9y < £'6 i 96 £l 901 g 6%l v'#6 051 1'¢6 (41! 1’6 g1 | SR ON
%00 [l 1 L 6't L1l 134 6'L %3 14! 1'L8 &bt 0’06 #'1l 198 [41
%0 LE 8 ] 9¢ £01 L9 38 194 91 756 791 9% £91 9¥6 11
%0 €1 4 S0l 01 £l $9 'l (4 134! 896 L61 8101 CEl ¥'te 01
Yl) £l £ 19 87 §6 (4 £l 97 0¥t 1'66 991 010t 1'Z1 L'L6 6
%0 £ L 06 8T 4] 43 §01 §T 991 §'T6 P81 876 791 LT6 8
%0 81 § ¢l 'L £6l 6 6¢1 L'y 91 101 VLl 9'eil 5] 6'86 L
%0 L 1 6’9 L't £'il 09 8 L1 661 - $'101 FLl £001 6'1¢C £ 101 9
%0 £ 1 Fel 5T Fo §e- ¢l 0'¢ gLy 0'001 SLE $'56 11334 0'eol g
Yol) 6 t (4 LT ¥'6 (4] {'L L il L5901 LS 1601 ¥ L'p0L 8591 JO ST}
srdnd jo | spdnd jo esqe | A PIS| UWA | A PIS| UBI | A PIS unoy | A(L PIN| UGN | AS(EPIS | URAIN [ A PIS| uEIlY
ywang | oupeoy | spdnd
Jo'oN 3821004, [{eI9A0 S8 I004J [HIUATA] $82F04J WRIILIAL 7 PUnoy [[eRAQ 7 punoy jeIRA] 7 puney uaipipm

SVAT T’V -e1ep punoxsydeq Aq Apunung
400§ 1S3, PASIPIBPUR)S UBIJAl - § JEIX - T JM0Y0))
8661 2ung - 13f0xg Aderemny [EuoneN - [ 1odsy aloxg

L.C



Project Report 2 - National Numeracy Project - June 1998
Cohort 2 - Round 2 - Mean Standardised Test Scores

Summary by LEA
Year Group: 5
Written Mental Overall No. of
Std. Std. Std. pupils | Total no.
Mean Dev. Mean Dev, Mean Dev, absent | of pupils
Total 100.4 15.9 101.9 16.6 101.3 16.2 1026 9611
1 102.1 16.2 104.1 17.2 103.3 16.7 23 705
2 106.3 15.3 107.1 16.3 107.2 15.5 31 614
4 100.1 15.7 102.7 16.5 101.5 16.0 50 867
5 100.0 15.4 100.9 16.4 100.7 15.8 62 1003
6 99.6 16.1 101.4 17.0 100.6 16.4 54 882
7 99.8 16.5 101.1 17.1 100.6 16.7 17 395
LEA |8 100.4 15.8 102.7 16.8 101.6 16.2 29 540
9 103.0 15.3 103.5 14.9 103.6 15.1 56 959
10 98.4 15.2 99.8 16.6 99.2 15,6 27 550
12 96.9 16.2 99.2 16.7 98.0 16.3 63 1103
13 100.3 15.6 102.0 16.6 101.3 16.0 42 640
14 96.1 15.1 97.8 16.9 97.0 15.9 559 915
15 101.3 15.9 102.8 160 | 1023 16.0 13 438 |
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Project Report 3 - National Numeracy Project - June 1998
Cohort 2 - Round 2 - Mean Progress Standardised Test Scores

Summary by LEA
Year Group: 5
Written Progress | Mental Progress | Overall Progress
Score ' Score Score No. of
Std. Std. Std. pupils | Total ne.
Mean Dev, Mean Deyv, Mean Dev. absent | of pupils
Total 2.8 9.3 4.0 12.1 34 8.8 1962 9611
1 3.0 9.8 5.6 11.8 4.2 9.1 100 705
2 2.5 8.9 2.2 12.8 2.6 8.6 75 614
4 2.1 8.8 3.5 11.4 2.8 8.3 127 867
5 1.8 8.5 2.2 11.8 2.2 7.8 160 1003
6 3.2 10.5 4.9 13.0 4.2 9.7, 166 882
7 3.1 9.2 1.6 12.1 2.8 8.6 62 395
LEA |8 2.7 8.2 5.0 12.2 3.7 8.1 65 540
9 1.9 8.3 2.0 9.7 2.1 7.2 175 959
10 34 10.9 7.9 13.1 4.6 10.8 101 550
12 3.3 9.7 4.6 13.1 4.1 9.4 162 1103 -
13 5.3 10.1 6.3 12.5 6.0 9.7 96 640
14 2.7 8.3 4.2 10.9 3.4 7.6 586 915
15 1.7 3.1 3.4 10.2 2.5 7.3 57 438
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Project -
item Facilities Report National
item No. |Written Test Mathematical content Project | National | Difference
Number sequence, involving
negative numbers.Rule is 3 less
35 than Find next number: 13,10,7,4,1_ | N 40% 26% 14%
Quarter of circle is shaded, What %
41 Percentags recognition is this ? % 34% 21% 13%
39 Recogndion of & prime number Ring & prime number less than50 | N 25% 16% 9%
Ring nurbers which divide into Ring two factors of 36 from 3, 5,7, 9,
23 136,00 remainder 11, N 51% 43% 8%
Multiply & two digit number by 2,
12 Crossing tens Tix2= _ M 70% 64% 6%
45 Muttiply fractions WeXVe=_ F 12% 7% 5%
] Doubling Double 17 M 84% 81% 4%
6 mini rofls in pack.How many in 25
29 Multiply, in a word problem packs ? M 50% 47% 4%
24 Add decimals 36+24z F 58% 54% 4%
Approximate multiplication of three | Approximate 4.98 x 11.05 by
dligit decimal numbers by rounding  rounding to whole numbers G 15% 12% 4%
Divide a two digit number by aiwo
digit number,with remainder 47 +23= _ D 23% 20% 3%
8 penny coins, 6 ringed. What
33 Fraction recognition fraction is this 7 F 35% 31% 3%
48 Mutiply Decimals 24x05=_ F 5% 2% 3%
Find a percentage of a three dig
number 40% 0f 300 metres Yo 9% 6% 3%
Add three digit numbers,crossing ©
22 tens and hundreds 4354+ 397 = _ A 69% 67% 2%
Mark 250 mi on a scale numbered in
42b Read a scale 0.1 of alilre. R 47% 44% 2%
Ring number with 7 tens 1 7 69 78
14 Place value 107 7607 P 65% 63% 2%
Muttiply a three digit number by a
47 two digit number 164 x 57 = _ M 7% 5% 2%
21 Order fractions and mixed numbers |Order %, 1%, 2, %, 1%. F A7% 45% 2%
34 Muttiply a two digit numberby 8. [48x9=_ M 32% 30% 2%
19 Add money £2562 + £4355= A 60% 58% 2%
Divide & two digit number by 4, with
32 remainder. 51+4= D 29% 27 % 2%
Find width of a rectangle, given Perimeter is 48¢cm langth is 14cm
37 perimater and length and width is ? | 28% 26% 2%
Divide two digit numbers by 5, no
26 rernainder 85:5=_ D 56% 54% 2%
Hasry weighs 130kg. Brother 60kg
4 Add weight, in a word problem Total weight 7 A 91% 20% 1%
Car travels 120 miies in three hours.
48 Average speed in a word problem  jAverage speed 7 D 26% 25% 1%
Sulttract thwee digit numbers, ina 1275 chiidren, 143 go 1o a museum.
11 word problem,no crossings How many are left ] 75% 74% 1%
28 Subtract money £48.19-£17.25 = _ S 35% 35% 0%
Subtract length,not crossing tens, in |R. jumps 98 cms C. jumps 75 cms , .
16 aword problem How many more cms ? S 71% 70% 0%
7 75-_=67 S 79% 79% 0%
Divide a four digit number by 9, no
38 rermainder 9728+ 9= 3] 18% 18% 0%
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Project -
tem Facilities Report National
ftem No. |Written Test Mathematical content Project | National | Difference
Add single digit numbers,inaword |J has 4 comics. gels 5 more. How
2 problem mary altogether 7 98% 98% 0%
5 _+37=45 88% 88% 0%
Scale numbered in 5's from 0 to 15,
1 Read a scale (whole numbers} read 8 80% 90% 0%
Approximate three Guarters of 125
42a  [Approximation from & recipe grams 18% 17% 0%
3 Add four single digit numbers T+4+6+8=_ 94% 95% -1%
Multiplication of money, naword  1Saves 50p each week. How much in
<] problem 8 weeks ? T4% 78% =1%
Approximate addition of three digit | Round each part of 102 + 99 to the
27 numbers by rounding nearest 100 58% 59% ~1%
Bananas cost $8p M. has 6p. How
8 Subtract monsy, in 2 word problem |much more nesded 88% 0% 2%
3 Find fraction of an area. Find half of 6om x 10cm grid. 33% 35% 2%
Subtract fime {minutes}, inaword  |Difierence between 1:20 and 2:40 on
13 problem an analogue clock 71% 73% 2%
Ring amount nearest to £5 : £4.50
15 Estimate to the nearest £5 £5.45 £4.85 £5.10 £4.00 80% 61% 2%
Choose five coins to make a sum of
10 money Choose five coins 1o make 37p 74% 75% -2%
Ring best equivalert to 1ib: g 1ky
44 Conver pouryds to grams 100g 100kg 500g 11% 13% =2%
Subtract three dight numbers,
30 crossing tens and hundreds. 513-224= _ 7% 30% -2%
Subtract four digit numbers,
6 involving crossings 4004 - 2990 = _ 26% 28% 2%
Subtract length, crossing tens, ina  |Ribbor 84cms. Cut off 38cms, How
17 word problem many cms feft 7 55% 57% 3%
25 Add fractions Yot Ye=_ 41% 44% ~3%
Read a pictogram,symboi
20 representing 2 cars interpret total number represented 45% 48% -3%
Order decimal numbers, or 2
18 dacimal places Order 3.71, 3.7, 31.7, 7.13, 37.1 86% 70% 4%
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Project -
{ltem Facilities Report National
Hem No. |Mental Test Mathematical content Project | National | Difference
23 ‘Sguare root’ Sauara root of 81 N 31% 17% 14%
17 'Divide by' 7 Divide 49 by 7 D 48% 7% 10%
26 Writing a fraction as & decimal Thres quarters as & decimal. F 16% 6% 10%
'Divide by 100" with a whole number
22 |answer 4000 divide by 100~ D 27% 20% 8%
What number added 1o .....7 two digit
12 nurmbers without crossing tens What added to 44 gives 69 7 8 45% 38% 8%
30 ‘Cubed’ Two cubed N 12% 7% 7%
‘Share equally ameng' 4, no
24 remainder Share 92 equally among 4 8] 18% 11% 7%
Write to the nearest thousand' a four :
4 digh number White 3488 t0 the nearest 1000 G 39% 33% 6%
7 Write in figures’ four digit numbers | Write in figures 1072 P 7% 72% 8%
Mutiinhicetion of money, inaword
20 problern. T shirt costs £3.95.Cost of two ? A 36% 31% 5%
10 Tnes' by 6 Eight times six M 53% 48% 5%
Iuttiply® & two digh number by 3,
27 crossing tens Muttiply 48 by 3 M 14% 9% 5%
5 ‘One half of * One half of 28 D 76% 72% 4%
‘Less thar' twa digit numbers,
21 without crossing tens 25 less than 89 g 32% 28% 4%
14 Muﬁ"ipry asinge digt numberby 8 [Seven muttipied by ning M 51% 47% 4%
25 *Remainder' when dividing by & Remainder when 77 divided by & D 19% 16% 4%
Division by 4 ofiength, ina word [ String 84cms. Cut into four. Length of
16 problem, no remainder nieces? D 48% 44% 4%
20 “5 percent of 15% ot 200 % 8% 5% 3%
Bubtract using wo digit
13 nurmbers,without Crossing tens Subtract 25 from 95 3 A5% 42% 3%
28 Muttiplication of 2 two digit numbers {18 multiplied by 25 M 5% 3% 2%
Write two nurabers with a difference
18 ‘Difference’ of 12 ] 29% 27% 2%
‘Sum' of two digit pius single digit
41 number,crossing tens Sum of 58 and & A 64% 62% 2%
Total of 4 single digit numbers,pairs
8 of numbers maidng ten Totalof 8,3,7and 2 A 76% 75% 1%
‘Minus' two digit minus single digit
g number.crossing tens 66 minus 8 3 51% 57% 1%
[ Total' of fwo dight numbers Total of 21 and 19 A 5% T6% 0%
Addition of meney, in 2 word Tina has 36p,Rob has 10n.How much
4 problem now ? A 92% 93% -1%
1 Take away' 10 from teens number | Twelve take away ten 3 4% 95% ~1%
2 'Add " using single digit nurmbers Add eight to seven A RN% 92% ~2%
2 Multiplication by 7 in a word probiem | Box hoids 7 biscuits. 7 boxes nold 7 (M 91% 93% ~2%
I subtract .....from & number,and Subtract 8 and get 27. What's the
15 iget... whatisthe number ? number ? A 45% 48% 3%
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Project Level No. of Round 1 Pupils 7679
No. of Round 2 Pupils 8561

Chart 1 : Overall Test Score distribution
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The above chart shows the percentagem;f pupils in the project in the different age-standardised
score bands for the first and second round of testing and compared with the National standardised
score distribution. Similar distributions for the written and mental tests are shown below.

Chart 2: Written Test Score distribution
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Chart 3 ; Mental Test Score distribution
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Project Level | No. of Round 1 Pupils 7679
L L No. of Round 2 Pupils 8561
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The above example shows, for each of four groups, the mean (average) standardised score and

an estimate of the "95% confidence band" for each of these mean scores. Such a band means that

we can be 95% certain that the mean score lies between the upper and lower limits of the vertical

line, as annotated for Group A. If the top of a vertical line is lower than the bottom of another vertical
line, then it is likely that there is a real difference between the two groups. If on the other hand the
vertical lines overlap, then it is likely that any difference between the two scores is not significant. In
this example, the difference between Groups A and B is likely to be real but the difference between
Groups B and D is not significant.

Chart 4 : Mean scores for second round of testing

Overall score Written score Mental score
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Chart 4 shows the mean (average) score for the project as a whole
and compares it with the National Standardisation sample.
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Project Level } No. of Round 1 Pupils 7679

_ . No. of Round 2 Pupils 8561
Chart 5 : Mean project scores for second round of testing
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Chart 5 shows the mean (average) score in the project separately
Jor boys and girls and compares it with the National Standardisation sample.

I Chart 6 : Mean Standardised scores by term of Birth

Overali Writien Mental
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Mean standardised score
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Chart 6 shows the comparison of the mean (average) score of pupils born in the Autumn, Spring
and Summer.
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No of Rbund' 1' Pupils § 7679
No. of Round 2 Pupils 8561 :

“Project Level

Mean progress scora

10

Chart 7 : Mean Progress scores

Overall Written Mental
+ + t
Project Project Project

Chart 7 shows the average progress made by the pupils between the first and
second rounds of testing. Progress is measured by the difference in the
standardised scores between both rounds of testing.

Any line which lies completely above the horizontal zero line indicates significant
progress from Roundl to Round 2.
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Project Report 1 - National Numeracy Project - June 1998

Cohort 3 - Year 1 - Mean Entry Standardised Test Scores

Summary by background data- ALL LEASs

Written Mental QOverall No, of

pupils | Totaine. | Percent
Mean | Std. Dev, | Mean | Std. Dev. : Mean Std, Dev, | absent | of pupils | of pupiis
Total 08.5 14.5 96.6 16.1 58.4 14.4 630 11521 100%
_ Boys 97.8 14.8 95.6 16.6 97.7 14,8 329 5881 51%
Gender Girls 99,1 14.1 97.6 155 99.2 13.9 301 5639 49%
Not known 131.0 128.0 131.0 ! 0%
White 09.6 14.6 98.1 16.1 99,7 14.5 443 7847 68%
Black Caribbean 98.5 142 96.0 158 98.2 13.9 16 438 4%
Black African 98,3 14,5 95.3 16.0 97.9 143 15 351 3%
Black Other 99.5 13.8 97.5 157 99.4 13.6 8 211 2%
Ethnic group | Indian 98.3 13.5 95,9 14.5 97.9 13.2 23 548 5%
Paldstani 91.4 12.5 27.8 14.5 90.6 12.2 43 939 8%
| Bangladeshi 95,7 14.1 0.6 152 94.3 13.5 42 482 4%
Other 97.8 14.0 96.3 15.5 97.8 13.9 37 671 6%
Not known 94.6 16.3 92.1 149 94.1 14.4 3 2 0%
Receives Yes 94.5 13.7 52.5 15.5 94,3 13.5 230 1673 32%
Free School | No 100.3 14,5 98.6 160 | 1004 14.4 367 7542 65%
Meals? Not known 96.3 13.7 94.7 15.1 96.4 13.4 24 306 3%
Noze 101.4 13.9 99.6 153 10L.4 13.8 418 8797 76%
] Stace | 89.3 10.3 7.3 13.2 £9.0 10.2 92 1185 10%
ggfc‘:éo L | Smee? 87.1 5.7 | 858 135 | 872 9.7 70 943 8%
Needs level |-52283 85.0 1}.1 31.8 3.3 84.6 10.8 20 281 2%
| Stage 4 or above 82.0 12.1 79.0 13.2 81.7 117 20 167 1%
Not known 106.6 15.0 | 102.6 18.5 106.3 15.2 10 148 1%
New to English 87.5 13.9 4.1 15.6 87.0 13.6 20 284 2%

Becoring familiar with
Englishmg 91.7 119 88.0 13.4 90.8 113 38 976 8%
Stage of ﬁgﬁggmf”ﬁdem 96.4 132] 930 1521 957 13.1 32 722 6%

English Very fluent in most

w?ms 100.9 13.6 97.9 149 100.4 13.4 21 590 5%
English first language 99.6 14.5 98.1 16.0 99,7 14.4 486 8922 7%
Not known 92.3 15.1 95.1 18.8 93.8 15.7 4 27 0%
Received Yes 98.9 14.4 97.1 15.8 93.8 14.3 406 7895 £9%
Nursery No 98.3 147 97.3 16.5 98.9 14.8 91 1887 16%
Education? | Not known 96,1 14.4 93,4 16.3 95.8 14.2 133 1739 15%
1 temm or less 9.9 14.3 89.6 16,5 90.3 14.4 16 153 1%
No. of terms 2 93.5 13.} 91.2 15.8 93.2 13.2 21 342 3%
0. 3 98.0 14.2 95.9 16.6 98.0 143 £9 1345 12%
EI ’dmmgm 4 98.0 14.2 96.1 16.0 98.0 14.2 116 1971 17%
5 99.2 14.4 97.6 15.8 99,2 143 317 6458 56%
6 or more terms 98.4 15.4 95.0 16.7 97.3 15.1 91 1252 11%
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Project Report 2 - National Numeracy Project - June 1998
Cohort 3 - Mean Entry Standardised Test Scores

Summary by LEA
Year Group: 1
Written Mental Overall No. of
Std. Std. Std. pupils | Total no.
Mean Dev. Mean Dev. Mean Dev. absent of pupils
Total 98.5 14.5 96.6 16.1 98.4 14.4 630 11521
1 102.3 14.7 98.8 16.1 101.8 14.2 29 729
2 99 4 14.2 97.9 16.0 99.4 14.3 43 838
3 97.3 14.0 97.2 15.5 97.7 13.9 10 337
4 101.8 15.4 100.9 17.4 102.2 15.6 41 724
5 101.3 14.5 99.2 16.3 101.3 14.6 60 1103
6 98.4 14.2 96.0 15.9 98.1 14.2 30 520
7 05.4 13.5 91.7 16.2 94.7 13.7 18 387
LEA |8 95.3 12.4 93.4 13.4 95.1 12.0 45 498
9 96.5 14.5 94.3 15.2 96.2 13.8 40 705
10 98.9 14.8 93.4 16.5 97.5 14.7 38 520
11 99.5 15.0 96.7 16.7 99.1 15.1 52 935
12 97.3 14.2 96.4 15.5 97.6 14.1 91 1805
13 96.3 14.0 94.5 15.7 96.3 13.9 74 1167
14 94,9 13.7 91.8 15.0 94.3 13.3 29 721
15 101.1 13.9 104.0 14.3 102.9 13.6 30 332
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Project «
item Facilities Report National
ftem No.|Written Test ‘Mathematical content Project | National | Difference

A7 {Reading the ime (howrs) Head 8 o'clock on an analogue clock {T 72% 65% 7%
A13  {'Odd number recognition Ring odd numbers inrange 18025 [N 25% 18% 7%
5 biscuits cost 25p. How much is one
A12 {Divide money in a word probiem biscuit? b 28% 22% 5%
AS  |Add 2p and 1p coins 2p+2p+2p+1g A B60% 56% 4%
Putting singie and two digit numbers
A1 [inorder Order 73, 47, 6, 12, and 55 P 42% 38% 4%
B3 |Add single digit to two digitnumber {44 5= _ A 44% 41% 4%
Add single digit number to teens
B2  inumber 1247 _ A 47% 44% 3%
Subtract single digit number from two
811  |digit number, without crossing tens {59 -6=_ S 14% 12% 3%
A15 [Number sequence - add 4 Fill in migsing number: 4 8 _ 16 20 IN 18% 16% 3%
A16  |Doubling Double 20 M 22% 21% 1%
A17  |Subfract 10 from a two digit number |10 less than 78 8 9% 7% 1%
B& |Subtacttenfromateens number  [16-10=_ 3 32% 31% 1%
B8 17- =13 8 22% 21% 1%
Subfract single digit from teens
B7  inumber crossing ten 15-6=_ 8 30% 29% 1%
B4 60+ =68 A 27% 27% 1%
B10 _+9=15 A 21% 21% 0%
A1S  {Place value Ring hundreds in 1285 P 8% 8% 0%
B2 _-10=861 5 5% 5% 0%
B9  [Add 3 single digit numbers 3+4+8=_ A 38% 38% 0%
A2  Counting - total less than 1( Count § triangies A 85% 895% 0%
Number line with numbers iess than
A3 [0 Fill in numbers on numberline 1107 IN 92% 92% 0%
Multiply two digit number by 3 without] ‘
B13 jcarying 13x3=_ - M 3% 4% -1%
Counting wo groups - total fess than 14 dogs and 5 cats, How many
A4 10 aliogether? A 91% 93% ~1%
Subtract single digit numbers ina
A8 {word problem Subtract 6 from 8 S 31% 33% -1%
Al Counting - total less than 1¢ Count 5 stars A 96% 87% ~1%
Divide two digit number by 4 (Table
Bi4 [fact) 20+4=_ 3] 5% 8% ~1%
Bt  jAdd singie digit numbers 442=_ A 85% 86% ~2%
‘ §0g and 59. How many grams
A8 |Addidon of weight altogether? A 21% 22% 2%
BS  {Subtract single digit numbers 8-3=_ S 61% 63% -2%
A5 {Comparing heights Ring the tallest person L 91% 95% -3%
Add two single digit numbersina 7 people on bus and 8 more geton.
A14  |word problem How many now? A 37% 41% 4%
A10  |Multiplication Slhisof 2 M 23% 28% 5%
AD  |Multiplication in a word problem 4%3 M 35% 42% 7%
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Project -
ltem Facilities Report Neticnal
ftem No. [Mental Test Mathematical content Project | National | Difference

Addition of time (hours) inword  [A clock says 4 o'clock, What time in

11 probiem 3 hours? 22% 19% 3%
Tam thinking of a number’, single f add 4, My answer is 8, What did |

8 digit start with? 16% 14% 2%

12 *Add', using two muffiples of 10 {Add 60 and 20 15% 13% 2%
Writg two numbers which add up |Write two numbers which add up to

10 to... 14 20% 18% 1%

17 Take fron’, using multiples of ten {Take 30 from 80 8% 7% 1%
"Plus', using 2 single digit

& numbers 4plus 6 47% 47% %
Take away', using single digit

3 nurbers Seven take away five 81% 61% ¥

45 ig more than 7 - How many

19 ‘More than' more? 1% 1% 0%
Take away' single digit number

16 from teens number 12 take away 4 0% 31% 1%
Taken away', using two digit What number taken away from 16

7 numbers leaves 107 17% 18% -1%
‘Share equally by 4, naword 112 apples. Four children share them

18 problem equally. How many each? 7% 8% 1%
Sublract money lessthan 10pin  |Jill has 8p. She gives 3p to her

4 a word problem prother, How much has she ieft? 54% 55% -2%
‘Share between' 2, in word

13 problem Share 10 sweets between 2 21% 28% -2%
'Less than', using single digit

14 numbers 8lessthan 9 15% 17% -2%

15 Times', 2and 5 2limes 5 19% 21% 2%

2 ‘Add', using single digit numbars {Three add two 74% TT% 4%
Tetal', using 3 single digit

5§ numbers What s the total of 2 add 4 add 17 50% 54% 4%

[*} "Write in figures’, two digit number {Write in figures the number 67 51% 56% -5%

1 Practice question One add one
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Project Level

. No. of Round 1 Pupils 10889

Chart 1 : Overall Test Score distribution
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The above chart shows the percentage of pupils in the project in the different age-standardised
score bands for the first round of testing and compared with the National standardised
|_score distribution. Similar distributions for the written and mental tests are shown below.

Chart 2: Written Test Score distribution
40
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B
S
b Round 1
& #® National
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a
<= 74 85 - 94 85 - 105 106 - 115 116 - 125 »=126
Standardised Score
Chart 3 : Mental Test Score distribution
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Project Level

No. of Round 1 Pupils 10889

Exampie Chart : Mean scores
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The above example shows, for each of four groups, the mean (average) standardised score and

an estimate of the "95% confidence band” for each of these mean scores. Such a band means that

we can be 9575 certain that the mean score lies between the upper and lower limits of the vertical

line, as annotated for Group A. If the top of a vertical line is lower than the bottom of another vertical
line, then it is likely that there is a real difference between the two groups. If on the other hand the
vertical lines overlap, then it is likely that any difference between the two scores is not significant. In
this example, the difference between Groups A and B is likely to be real but the difference between
Groups B and D Is not significant.

L

Chart 4 : Mean scores for first round of testing

Overall score Written score Mental score
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Chart 4 shows the mean (average) score for the project and compares
it with the pupils in the schools taking part in the Project as a whole,
and the National Standardisation sample.
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Project Leve'i” : .
No. of Round 1 Pupils 10889

Chart 5 : Mean project scores for first round of testing
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Chart 5 shows the mean {(average) score in the project separately
Jor boys and girls and compares it with the National Standardisation sample.

Mean standardised score
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Chart 6 : Mean Standardised scores by term of Birth

Overall
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Autumn Spring Summer
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Chart 6 shows the comparison of the mean (average) score of pupils born in the Autumn, spring
and summer.
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Project Report 1 - National Numeracy Project - June 1998
Cohort 3 - Year 2 - Mean Entry Standardised Test Scores
Summary by background data- ALL LEAs

Written Mental Overall No.of
Std, Std. Std. pupils | Totalme. | Percent
Mean Dev, Mean Dev, Mean Dev. gbsent | of pupils | of pupils
Total 99.7 151 | 100.1 164 | 1006 15.1 581 11443 100%
Bays 99.6 156 | 100.5 17.0 | 1067 5.6 307 5300 51%
Gender Gitls 99.9 14.5 99.7 15.8 | 100.5 14.5 273 5637 49%
Not known 106.0 127 1 1014 167 | 107.0 19.1 1 5 0%
White 100.6 15.1 101.2 164 | 1016 15.2 397 7766 68%
Black Caribbean 99.8 143 100.5 160 | 1008 14.3 26 527 5%
Black African 08.2 16.2 97.9 16.6 9.8 15.8 11 317 3%
Black Other 100.4 148 | 1013 16.5 | 1016 14.7 2 167 1%
Ethnic group | Indian 99.9 14.4 98.8 159 | 1002 143 22 545 5%
Pakistant 937 14.0 94,2 15.5 04.3 13.8 42 851 7%
Bangiadeshi 97.5 13.7 963 15.0 97.6 13.4 38 518 5%
Other 100.2 15.6 99.7 168 | 1007 15.5 35 674 6%
Not known 953 13.8 96.3 16.9 96.3 14.6 3 78 1%
Receives Free | YEs 957 14.7 96.3 16.2 96.6 14.7 228 3806 33%
School No 102,90 14.8 | 1023 161 | 1029 14.8 335 7256 64%
Meals? Not known 05.2 14.7 05.6 15.6 95.9 14.6 i8 341 1%
None 103.7 13.6 | 103.9 152 1 1045 13.7 308 8574 75%
) | Stage 1 90.7 2.2 91.7 14.0 913 12.0 57 1087 9%
Special o |SweZ 864 | 1151 873 | 133 821 111 63 976 9%
Noods level  |-5t2ge3 23.0 12,5 84.7 13.5 24.8 11.8 32 459 4%
Stage 4 or above 79.6 13.3 20.6 13.5 0.5 12.9 24 213 2%
Not known 99.2 13.7 1 1014 16.6 | 100.8 143 7 134 1%
New to English £6.6 13.4 £6.1 13.3 26.7 12.1 14 187 2%
Becoming familiar

it Em%i & 91.1 13.1 90.9 143 91.5 12.6 43 782 7%

Stage of Becoming confident
by 8¢ ¢ R E 3}. ] 93.2 13.2 97.9 14.8 98.7 13.0 44 879 8%

English Very flpent in most
m“ﬁe ts 102.2 143 | 102.4 158 | 103.0 14.3 32 633 6%
English first language 100.7 15.1 101.3 164 | 1017 15.2 438 8888 78%
Not known 96.2 17.6 918 16.4 94.8 16.4 10 24 0%
Received | Yes 100.3 145 | 100.6 163 | 1011 14.9 339 7200 63%
Nursery No 100.4 152 | 1008 167 1 1013 153 93 2004 18%
Education? | Not known 97.4 15.2 97.9 16.2 98.2 15.1 149 2239 20%
4 terms or less 04,4 15.1 94.8 16.4 G52 15.0 30 430 4%
No. of terms 3 97.4 14.9 96.8 16.0 97.§ 14.7 17 450 4%
Pei [ 99.1 14.9 97.8 16.7 99.4 14,9 35 1151 10%
Ed‘mmu’-on 7 99.7 15.0 95.0 16.6 | 100.2 15.0 116 1810 16%
g 100.8 15.1 101.8 16.2 [ 101.9 15.1 276 6281 55%
9 or more terms 97,7 14.6 98.5 15.8 98.7 14.6 87 1321 12%
97.7 15.4 98.3 16.9 98.6 15.5 85 912 8%
isssle ;ﬁﬁ“ 1 84.1 9.9 84.9 11.0 84.8 8.9 103 1791 16%
Iovels 3 100.7 116 1 1010 137 1 1015 117 316 6976 61%
Number 3 118.2 100 | 1184 1151 1195 9.7 53 1522 13%
W 75.3 7.1 76.2 9.7 76.5 6.9 24 242 2%
92.0 16.7 92.3 173 92.7 16.2 32 347 1%
1 84.0 9.4 85.4 11.1 84.9 8.7 103 1743 15%
2 99.6 12.7 99.5 12.1 | 100.3 119 5 113 1%
ﬁihmﬁcs 2A 108.8 97 | 1094 12.1 | 110.1 9.7 76 1819 16%
Task/Test 2B 101.7 97 | 1021 123 | 1026 9.3 91 2612 23%
level 2C 93.7 9.7 93.4 11,8 94.0 9.3 159 2833 25%
3 118.6 99 [ 1189 115 | 1200 9.7 60 1652 14%
A 95.0 13.3 98.2 15.5 97.4 13.9 5 30 0%
W 756 7.4 77.2 9.5 76.9 8.7 29 294 39
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Project Report 2 - National Numeracy Preoject - June 1998
Cohort 3 - Mean Entry Standardised Test Scores

Summary by LEA
Year Group: 2
Written Mental Overall No. of
Std. Std. Std. pupils | Total no.
Mean Dev, Mean Dev, Mean Dev, absent | of pupils
Total 99.7 15.1 100.1 16.4 100.6 15.1 581 11443
1 102.6 15.5 101.8 17.0 103.1 15.4 39 727
2 101.0 15.1 103.7 15.7 102.7 15.0 35 832
13 100.0 14.7 99.5 15.8 100.4 14.9 15 340
4 98.9 14.9 100.1 16.0 100.0 14.9 33 700
5 101.2 15.2 101.3 17.0 102.0 15.4 48 1132
6 101.9 14.9 101.8 16.2 102.7 14.6 46 506
7 97.1 14.1 97.3 15.8 97.8 14.3 20 423
LEA |8 97.3 14.1 96.8 16.0 97.8 14.1 36 449
9 97.6 15.0 98.0 16.0 08.4 15.0 32 726
10 98.3 14.0 97.1 15.5 98.4 13.7 32 551
11 100.2 15.4 99.5 16.5 100.7 15.2 42 915
12 100.3 15.6 101.2 16.7 101.4 15.7 93 1852
13 97.4 14.9 97.7 16.3 98.2 15.0 59 1126
14 97.8 14.2 98.3 15.4 98.7 14.4 29 702
15 103.2 14.1 105.5 15.2 104.8 14.3 22 462
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Project «
item Facilities Repori National
tem No. [Written Test Mathematical content Project | National | Difference
17 Doubling Double § M 47% 40% 7%
Subtract single digit from two digit
13 number without crossing tens B7-4=_ S iX 54% 49% 5%
7 Subtract single digit numbers §-3=_ 8 IX 83% 78% 5%
34 Place value Ring hundreds in 1295 P 19% 14% 5%
11 _+_=28 A Q 87% 63% 5%
19 30-_=22 S |B 42% 38% 4%
Add a single to a two digit number,
20 ¢rossing tens 54+8= A X 60% 56% 4%
14 |'Odd number recognition Ring odd nurmbers in range 1810 25 IN 58% 54% 4%
28 20x_=80 M|B 12% 8% 4%
36 Round to the nearest hundred 357 to the nearest hundred G 16% 12% 4%
29 46 =23 pIB % 6% 4%
Next number in sequence 14, 21,28,
24 Number sequence - add 7 35, N 26% 23% 3%
] Add 10 to a two digit number 83+10=_ A X 66% 63% 3%
23 43-_ =37 5B 4% 31% 3%
16 Add 3 single digit numbers 5+2+9= A X 74% 71% 3%
Muhiply by 6 (square numbers -
26 tabile fact) Bxf=_ MiX 22% 20% 2%
27 _-9=7 S iB 18% 15% 2%
Subfract heights, data handling,
30b  |read tabie How much taller? (Heights incm) 1S |H 14% 12% 2%
. Scale numbered in Ss from 0 1o 25,
22 Read a stale {(whole numbers} read 17 B © 33% 31% 2%
Add a single digit 10 a teens number,
10 not crossing 20 12+7=_ A X 75% 73% 2%
Total weight, data handling, read
30a [table Total weight of three children (inkg) A |H 12% 10% 2%
Multiply two digit sumber by 3, no
25 carying 3Zx3= M X 12% 10% 2%
Divide three digit by two digit
37 number, in & word problem How many 255 in 4507 DIE 3% 2% 1%
4 Add single digit numbers J+b=_ A X 91% 20% 1%
Divide 2 digit number by 3, with
32 femainder E7+3= DX 1% 1% 1%
3 Subtract 3 dight number from 200 {200 - 184 = _ 8 |X 6% 6% 1%
Add numbers less than 20, in a word]7 people on a bus. 8 more get on.
12 problem How many now? JA |E 66% 65% 0%
33 Convert centimetres to millmetres | Millimetres in 11 centimetres ML 3% 3% 0%
3 Courting with numbers less than 20 |Court 12 hirds G 93% 93% 0%
Counting two groups, total less than |4 dogs and 5 cats. How many
1 10 animals altogether? A iE 87 % 87% 0%
35 Volume of rectangular block Count cubes. 2cm x 3em x 4¢m, v 4% 4% 0%
5 Add 5p, 2p and 1p coins 20+5p+ip+ip=_ A g 85% 85% %
50g and 5g. How many grams
15 Addition of weight altogether? A K 49% 50% “1%
Read 10:30 on a digital clock. Time
18 Addition of fime {(hours) i one hour fader? AT 34% 35% -1%
Draw & ring around the shortest
8 Comparing heights person L 81% 92% -1%
Number line with nurnbers less than | Fill in missing numbers on number
2 10 {decreasing) finefrom8to4 N 88% 89% -1%
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Project -

item Facilities Report National
§ Multiplication in 4 word problem 3x4d= 53% 57% -3%
Rscognise a shaded quarter of a
21 Fraction recognition circle 23% 26% 4%

6%



Project -

ftem Facilities Report National
{item No. | Mental Test Mathematical content Project | Nationai | Difference
"Take' single digit from two digit
8 - |number Take 6 from 18 8 BY% 30% 8%
"Wrile two numbers which add up  [Write two numbers which add up to
11 o) 14 A 57% 49% 8%
Pauta runs 200 metres and then
‘Altogether’ in word problem, another 300 metros, How far does
6  |mulliples of 100 she run altogether? A 47% 40% 7%
‘Difference between', teens and ‘
18 |single digit number Difference between 16 and 7 5 18% 13% §%
4 |Times',2and 5 2times § M 52% 47% 5%
14 {Divideby',2 Divide 16 by 2 D 16% 12% 4%
Mark has a 20 pence coin. Vijay
Addition of money, in 2 word gives him 6p. How much has he
3 Iproblem now? A 66% 81% 4%
12 |'Write in figures’, three dight number 1Wiite in figures the number 506 P 38% 34% 4%
‘Add', two digit numbers, crossing
19 Hers 28 add 43 A 10% 6% 4%
‘Share equally among', inaword  [80p is shared equally among 6
7 |problem childrer.. How rmuch sach? D 36% 34% 3%
15 {'Subtract, 30 from two digit number |56 subtract 30 ] 12% 10% 2%
"Write to the nearest ten', -rounding
16 [to nearestten Write 93 to the nearest ten G 14% 12% 2%
‘How many altogether?', two digit _
5  {numberand 10 How many are 30 and 10 altogether A 48% 47% 2%
Addition of time (hours) inaword  |Clock says four o'clock. Time in 3
9  {problem hours? A 445, 43% 1%
One toy costs £1.50. How much do
17 Multiply money, in a word problem  ithres cost? M 8% 7% 1%
'} am thinking of & number', two digit |1 subliract 20. Answer is 70. What
13 |numbers number did | start with? 5] 10% 9% 1%
Take away', using single digit
1 |numbers 7 take away 5 S 76% 75% 1%
2 |'Add, using 3 single digit numbers  [Sadd 3add 2 A 7% 76% 1%
What number taken away from 16
10 [Take away’, 10 from teens number |ieaves 10? ] 42% 42% C%
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Project Level

No. of Round 1 Pupils 10860
Chart 1 : Overall Test Score distribution
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The above chart shows the percentage of pupils in the project in the different age-standardised
score bands for the first round of testing and compared with the National standardised
|L_score distribution. Similar disiributions for the written  and mental tests are shown below. ]
Chart 2: Written Test Score distribution
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Chart 3 : Mental Test Score distribution
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Project Level

No. of Round 1 Pupils 10860

Exampie Chart : Mean scores
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The above example shows, for each of four groups, the mean (average) standardised score and

an estimate of the "95% confidence band" for each of these mean scores. Such a band means that

we can be 95% certain that the mean score lies between the upper and lower limiis of the vertical

line, as annotated for Group A. If the top of a vertical line is lower than the bottom of another vertical
line, then it is likely that there is a real difference between the two groups. If on the other hand the
vertical lines overlap, then it is likely that any difference between the two scores is not significant. In
this example, the difference between Groups A and B is likely to be real but the difference between
Groups B and D is not significant.

Chart 4 : Mean scores for first round of testing
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Chart 4 shows the mean (average) score for the project and compares
it with the pupils in the schools taking part in the Project as a whole,
and the National Standardisation sample.
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Chart 5 : Mean project scores for first round of testing
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Chart 5 shows the mean (average) score in the project separately
Jfor boys and girls and compares it with the National Standardisation sample.
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Chart 6 : Mean Standardised scores by term of Birth
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Chart 6 shows the comparison of the mean (average) score of pupils born in the Autumn, spring
and summer.
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Project Report 1 - National Numeracy Project - June 1998
Cohort 3 - Year 4 - Mean Entry Standardised Test Scores

Summary by background data- ALL LEAs

Written Mental Overall No. of
T pupils | Totalne. | Percent
Mean | Std. Dev, Mean Std, Dev. | Mean 1 Std. Dev. absent | of pupils | of pupils
Total 100.0 5.5 | 1003 16.0 100.4 15.4 521 | 10738 100%
Boys 100.2 15.8 100.7 16.5 | 100.7 159 261 5550 51%
Gender Girls 99§ 15.1 100.0 15.4 ] 100.1 15.0 259 5736 49%
[Not known 1110 112.0 112.0 1 P 0%
White 101.2 152 ] 1012 15.8 10L6 152 362 7341 8%
Black Caribbear 977 15.5 99.7 15.6 08.6 15.2 30 544 5,
Black Africant 98.0 156 | 100.2 16.3 99.0 157 12 208 3%
Black Other 97.5 13.4 98.7 15.5 98.1 14.1 3 154 1%
Ethnic group | Indian 100.2 150 | 102.1 16.7 101.2 16.0 20 524 5%
Paldstard 04.8 15.6 96.2 16.2 95.4 156 33 767 T%
Bangladeshi 93.9 14.2 93.9 14.4 54.0 13.9 25 443 4%
Other 100.1 16.3 100.4 17.1 100.5 16.4 29 623 %
Not known 54,5 13.4 953 13.3 94.5 13.2 7 94 %
Receives Yes 04.6 14.6 95.2 15.3 4.9 14.6 21 3514 335
Free School | No 102.6 5.2 | 102.8 15.7 103.1 15.1 283 7148 66% |
Meals? Not known 99.0 17.5 08.3 17.7 99.0 17.1 7 126 1%
Notie 104.4 13.8 | 1045 14.8 104.9 13.5 338 7894 3%
, Stage | 90.9 12.4 910 12.5 91.2 11.9 61 1052 10%
%gi"cféo L |See2 87.2 12.5 $9.1 13.0 87.7 12.2 55 1019 9%
Noods Jevel 1313283 83.5 12.6 843 12.6 83.5 12.2 33 417 4%
Stage 4 or above 794 12.3 79.9 1L.8 79.2 11.8 2 289 3%
Not known 97.3 13.9 98.6 14.8 98.0 14.0 9 117 1%
New to English 82.0 14.6 817 13.3 817 13.7 11 112 1%
Becoming familiar
cric Englah 87.2 12.7 88.5 13.2 87.5 12.5 27 505 5%
Stage of Becoming confident
L“"‘g . with Enebsh 95.9 13.9 97.2 14.5 96.5 13.8 40 878 8%
English Zo?wft‘s‘“‘ in most 2] 149 | 1041 158 | 103.0 149 29 826 %%
English first language 1011 5.3 10L.3 15.4 101.5 15.2 412 8420 78%
Not known 90.1 16.2 50.0 15.3 90.1 16.1 2 47 0%
10 terms or 1ess 02.9 17.4 94.7 174 03.7 173 20 260 2%
No. of terms L 96.7 14.5 97.6 16.2 973 14.8 12 275 3%
- 12 100.1 15.5 99.6 16.3 100.1 15.4 % 521 %
IE’d“u“mmy.on 13 100.3 15.0 | 100.5 155 | 100.6 15.0 53 1180 11%
14 1013 153 102.0 138 1619 15.2 239 SA48 51%
15 or more terms 98.4 15.7 98.2 16.0 98.6 15.5 174 3104 20%
€1 Teacher 977 15.6 98.0 16.0 98.0 156 214 3520 33%
et {1 86.3 11.2 87.7 1.2 86.6 10.6 78 1437 14%
oty 2 103.4 127 | 1036 13.8 103.9 12.6 201 4905 45%
Runber 3 118.1 10.1 117.9 12.5 118.9 10.2 16 761 7%
W 753 85 772 10.0 75.5 8.2 ) 115 1%
96.3 15.7 96.4 16.0 96.5 15.6 147 2180 0%
1 85.9 10.8 87.7 114 §6.3 10.4 77 1506 14%
2 100.8 12.3 101.7 13.8 1014 12.2 38 742 7%
I\thmﬁcs 24 108.4 113 108.2 13.0 | 1089 1.3 62 1671 15%
Teses |28 102.2 111 102.3 12.5 1 1026 10.9 54 1521 4%
ovel 2C 055 1.2 96.2 12.2 95.9 10.9 79 1572 15%
3 116.7 10.8 116.0 B30 1 1173 10.9 45 1363 13%
A T 1 0%
W 76.7 8.2 78.3 9.2 76.8 73 18 232 2% |
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Project Report 2 - National Numeracy Project - June 1998
Cohort 3 - Mean Entry Standardised Test Scores

Summary by LEA
Year Group: 4
Written Mental Overall No. of

Std. Std. Std. pupils | Totalno. |

Mean Dev, Mean Dev. Mean Dev. absent | of pupils

Total 100.0 15.5 100.3 16.0 100.4 15.4 521 10788

1 101.6 15.9 103.1 16.9 102.5 16.1 32 690
2 103.0 14.5 103.7 14.6 103.6 14.3 39 840 |

3 100.8 15.6 100.8 15.1 101.1 15.4 15 363

4 103.5 14.8 102.9 16.0 103.8 14.8 28 598

5 101.4 15.6 102.8 16.5 102.2 15.8 48 1120

6 27.5 16.1 99.2 16.7 98.3 16.1 22 486

7 101.3 15.2 102.0 17.5 101.8 15.9 11 275

LEA {8 97.9 13.7 98.2 14.7 98.3 13.7 37 472
9 98.1 14.0 07.4 14.3 08.1 13.8 33 615 |

10 95.5 14.6 94 .4 14.5 95.2 14,2 23 478

i1 100.6 15.9 99.6 16.0 100.5 15.9 47 877

12 100.0 16.0 100.6 15.9 100.5 15.7 70 1708

13 97.0 15.6 98.4 16.8 97.7 15.9 65 1164

14 . 98.0 15.1 97.0 14.7 97.9 14.7 24 673
15 103.9 14.2 103.6 14.8 104 4 14.0 27 429 |
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Projact «
Item Faciiities Report National
ke No. [Written Test Mathemalical content Project National Diffsrence
Recognise that half the square is
21 Fraction recogniion {half) shaded F 52% 45% 7%
Rectangle 14cm x 10 cm. What is
U Find perimeter of rectangle the perimeter? Al A47% 40% 7%
What percentage of rectangle is
36 Percentage recognition shaded? (50%) F 20% 14% 5%
Number sequence, with negative  |Write the next number: 13, 10,7, 4,
40 numbers, subtract 3 i, . N 16% 11% 5%
Best approximation for 897+ 406.
Approximate addition of three digit  1800+400, 950+410, 974400,
31 nurmbers 500+400, 80045 G 28% 23% 5%
Divigion of two digit number by 7,
3¢ - Incremainder 8457 = _ D IX 33% 28% 5%
Write & prime number greater than
37 Recognise prime numbers 13 N 13% 2% 5%
2 step word problem, involving x |3 oranges @ 11p, and 1 pineapple
27 and + @ 95p AlL 386% 32% 4%
Sublract times {minutes} inword  [Analogue clock. How long from 1:20
14 probiem to 1:457 ST 58% 53% 4%
Arange from smallest 3.6, 3.2,
16 Qrder decimal numbers 125,05, and 2.3 P IF 75% 71% 4%
Muliipty three digit number by 3 {no
20 canmying} 103x3=_ M X 48% 45% 3%
Divide three digit number by &, no
43 remainder 816+ 8=_ D X 14% 11% 3%
23 hsr_ =23 DB 39% 37% 3%
Multiply two digit number by 6, with
24 carrying 85x6=_ M X 18% 15% 3%
Numbers divisible by Swith nc Ring 2 numbers from: 8, 36, 15, 53,
28 remainder 11, 40 N 50% 48% 3%
Divide two digit number by £, with
3¢ remainder QBede A X 12% 9% 3%
45 Mufliply a decimal by 10 TEx10=_ M |F 9% 7% 3%
Addition of three digit number, with
28 canying 435+ 397 = _ A (X A47% 48% 2%
Ring nearest 1o £10. £10.35, £11.00,
1 Estirmate o nearest £10 £9.91, £10.26, £9.79 G| B87% 65% 2%
Subtract fraction from & mixed
33 number 1Y%= _ S IF 22% 20% 2%
12 60-7=_ S X 659% B88% 1%
47 Muliiply two digit numbers 37x2B e M X 2% 1% 1%
Subtract length {in mm and cm) in a §Cut 36cm from 2m length, How
32 word problem ruch left? 8 il 16% 15% 1%
Subtract four digit number from )
38 3000 3000 - 1897 = _ S IX 14% 13% 1%
How many ¢m squares are thers in
42p  |Finding a percentage of an area 25% of the grid? % &% 5% 1%
44 Parcentage of money What is 75% of £160? % 4% 3% 1%
Division of two digit number by 3, in |24 seeds in 3 rows. Seeds in each
18 word problem row? b |E 53% 52% 1%
Subtraction of three digh number,
2 Crossing tens 354 - 158 = 8 IX 21% 20% 1%
Grid of em sguares is 6cm * 10cm.
Half is shaded. How many cm
42a  |Finding a fraction of an area squares are shaded? | [F 10% 10% 1%
Car travels 120 miles in 3 hours.
41 Average speed, in word problem  jAverage spesd? DT 12% 12% 1%
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Project -
{1item Facilities Report Nationai
ftem No. {Written Test Mathematical content Project National Difference
) 86- =67 8 74% 73% 1%
46 jAddfractions B+ Vo= _ A 3% 2% 1%
How many millimetres is 11
35 Convert centimetres to milimetres  [centimetreg? M 19% 18% 0%
5 _F =T A 91% 0% 0%
17 Poubiing Double 17 M B88% 68% 0%
Add two diglt numbers, crossing
g tens 27+36= A 73% 72% 0%
Add three digit numbers, no
10 ¢rossing 3324514 = _ A 72% 72% 0%
Multiply two digit number by 10, in  [20 packs, 10 boxes in each, How .
22 word problem many boxgs? (20°10) M 48% 49% 0%
Number fine with numbers less than {Missing numbers in sequence §, 8,
1 10 {dacreasing) F N 7% 98% -1%
4 Add 10 to a two digit number 83+10=_ A 92% 93% -1%
Ring nurnber with 7 tens, 7, 69, 78,
13 Piace value 107, 707 P 61% 62% -1%
18 75- =67 8 57% 58% -1%
Bananas cost 18p. Maera has 6p.
6 Subtract monsy, in a word problem  {How much more does she need? IS 80% 82% “1%
Bar charts, scale in ones. Read
7 Read a graph seaweed R 92% 94% «2%
Scale numbared in 5s from 010 15,
2 Read 2 scale (whole numbers) read 8 R 79% 81% -2%
Muitiply single digit numbers, in 7 cards of buttons, each with 5{7 x
1652 {word problem 8 M 71% 73% -2%
Read 400q from scale 0to 3 kg -
25 Read weight from scale marked every 500g R 46% 48% -2%
2 cards of round buttons & 3 of
150 1Twostep word problem {+ and -} {squars M 61% 63% -3%
Subtract single digh numbers, in - 1Emma has 4 apples & Jane 7. How
3 word problem many more has Jane? S 80% 83% -3%
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Project -
Item Facilities Report National
Item No.{Mental Test Mathematical content Project | National | Difference
What number muttipliad by fise#f gives
12 PMuliiplied by itself 38? M 31% 22% 10%
7 [Write to nearest hundred® Write 254 10 the nearest hundred G 46% 38% 7%
g  Wrte infigures’ Wiite in figures the number 1072 P 58% 52% 6%
17 |'Divide' by 9, no remainder 72 divided by & b 24% 18% 6%
13 |'Subltract!, using two digit numbers  |What is 89 subtract 287 ) 28% 23% 5%
21 |'One fifth of What is ane fifth of twenty? F 21% 17% 4%
16 |Take from' What must f take from 43 to leave 87 15 17% 13% 4%
19 |'Multipiied by' 6 15 muttiptied by § M 13% 9% 4%
20 i'Divide by' 2, no remainder Divide 16 by 2 D 52% 49% 4%
15 |[Divige’ by 100, no remainder Divide 700 by 100 D 26% 22% 4%
Write two numbars which have a
14 |'Difference’ differance of 12 S 19% 16% 3%
Mutltipiication of money, in & word A T-shirt costs £3.95. How much do 2
18 |problem cost? A 19% 17% 3%
22 |'Share equally among’ 4 Share 92 equally among 4 D 7% 5% 2%
| take away a number...i i take away a numnber from 81. It
1 [ieaves..whatis the number?' ieaves 72. What is the number? S 50% 48% 2%
Total' of 4 single digit numbers, with
6  (pairs of numbers making ten What is the iotalof 8, 3, 7, and 2? A 80% 59% 1%
‘Add’, using single digit numbers,
2 |crossingten What is 5 add 7 A 80% 90% 0%
4 |lotsof'ten What is 8 lois of 107 M 84% 85% 0%
8 |'More thar' What is 8 morg than 727 A 59% 58% -1%
'How many attogether?, addientoa
3 [two digh number How many are 30 and 10 altegether? |A 82% 82% 1%
11 |How many sevensin...” How many sevens in 357 2] 43% 44% ~1%
24 {'th percert of What is 15% of 2007 F 0% 2% 2%
I have 3 dominoes. Each dominoe
has 5 dots. How many dots altogether
& jMutipiication by § In a word problem |on the three dominoes? M 87% 89% 2%
Mark has a 20p coin, Vijay gives him
1 Addition of money in word probiem  {6p, How mugh has he now? A 9% 93% 2%
A pile of 10 coing is 19 millimeires
‘Estimate’ a Givision, in a word high. Estimate the thickness of one
23 |problem coin D 0% 15% -15%
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k _ No. of Round 1 Pupils 102352
Chart 1 : Overall Test Score distribution
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The above chart shows the percentage of pupils in the project in the different age-standardised
score bands for the first round of testing and compared with the National standardised
score distribution. Similar distributions for the written and mental tests are shown below.
Chart 2: Written Test Score distribution
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Chart 3 : Mental Test Score distribution
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Project Level
No. of Round 1 Pupils 10252

Example Chart : Mean scores
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The above example shows, for each of four groups, the mean (average) standardised score and

an estimate of the "95% confidence band” for each of these mean scores. Such a band means that

we can be 95% certain that the mean score lies between the upper and lower limits of the vertical

line, as annotated for Group A. If the top of a vertical line is lower than the bottom of another vertical
line, then it is likely that there is a real difference between the two groups. If on the other hand the
vertical lines overlap, then it is likely that any difference between the two scores is not significant. In
this example, the difference between Groups A and B is likely to be real but the difference between
Groups B and D is not significant.

Chart 4 : Mean scores for first round of testing

Overall score Written score Mental score
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Chart 4 shows the mean (average) score for the project and compares
it with the pupils in the schools taking part in the Project as a whole,
and the National Standardisation sample.
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Chart 5 : Mean project scores for first round of testing
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Chart 5 shows the mean (average) score in the project separately
Jfor boys and girls and compares it with the National Standardisation sample.

~Chart 6 : Mean Standardised scores by term of Birth
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Chart 6 shows the comparison of the mean (average) score of pupils born in the Autumn, spring
and summer.
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National Numeracy Project:
Technical Report 1998

As part of the evaluation of the National Numeracy Project, a comprehensive
testing programme has been organised in participating schools.

Pupils are assessed using specially developed numeracy tests at three separate
time points during their school’s involvement in the Project so that measures of
progress can be calculated. The testing programme has been in place since January
1997 and this report presents the data collected from the programme up until January
1998. The work of the National Numeracy Project is planned to continue until
summer 2000. :

Analysis of the test results shows that there has been a significant rise in the average
age-standardised scores over time. The results have also been analysed in the
context of background information to investigate variation in progress between
different groups of pupils.

This report contains the entire data set as reported to QCA, the sponsors for the
testing programme within the National Numeracy Project, in autumn 1998. It
also includes technical details of the statistical analyses carried out on the data
with some explanatory text.
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