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Evaluating the Numicon system as a tool for teaching number skills to children with Down syndrome

Introduction
This article reports on the find-

ings of a study which has begun to 
evaluate the use of the Numicon 
scheme for teaching number skills 
to children with Down syndrome. 
Many children with Down syndrome 
currently have difficulty learning 
adequate number skills in the class-
room to prepare them for everyday 
life in the community,[1,2] and these 
new techniques, based on a visual 
approach to the number system, 
potentially provide a valuable con-

tribution to the range of teaching 
advice we currently recommend.

Numicon – a visual 
approach to teaching 
number skills

Numicon is a multi-sensory 
scheme designed to teach number 
to typically developing pre-school 
and primary school children.[3,4,5] It 
is based on the work of a number 
of authors who emphasis the role 
of visual representations of number 
in the design of materials which 

allow children to see the relation-
ship between numbers.[6-9] Given 
the visual strengths of many chil-
dren with Down syndrome [10,11] it is 
thought that Numicon may be an 
effective aid for them in learning 
number skills.

Numicon materials (see Figure 
1) use structured visual represen-
tation to make the number system 
both visual and tactile, and to make 
clear the stable order of the number 
system (i.e. that the ‘next’ number is 
‘one more’) and how different num-
bers are related (e.g. 4 = 2+2, or 4 = 
1+3). The materials include coloured 
plastic shapes, coloured pegs and 
baseboards, which fit together, and 
allow children to explore the relation-
ships between numbers. The shapes 
represent numbers from 1-10, with 
each shape being ‘one’ bigger than 
the previous number (see Figure 2). 
In addition, each shape is a different 
colour to aid the children in learning 
the shapes and being able to repre-
sent them mentally. One of the key 
features of the scheme is that it pro-
vides children with visual represen-
tations of whole numbers which help 
to develop a mental imagery for num-
bers, which in turn supports mental 
arithmetic. This is done by using 
the structured materials in mul-
tisensory play activities. The scheme 
itself has a clear structure and step 
by step teaching guide to enable easy 
use, and all activities are linked to 
the National Numeracy Strategy,[12] 
which provides a standard numeracy 
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curriculum for students in primary 
education in England and Wales.

Research has found that typically 
developing children’s SATs results 
(national Standard Assessment 
Tests in primary schools) improved 
markedly after using Numicon, and 
the children’s number concepts 
were richer and more firmly estab-
lished.[13]

Numicon and Down 
syndrome

Initially, some parents tried using 
Numicon with their own children 
with Down syndrome at home.[14,15] 
These case studies indicate that 
Numicon really did help the children 
to progress. This provided a clear 
need to conduct research into the 
effectiveness of the methods when 
used with children with Down syn-
drome in the classroom.

A small pilot study has been con-
ducted following the number skills 
developed by 11 pupils with Down 
syndrome aged between 8 and 13 
years in Wiltshire, UK, with their 
teachers and assistants using the 
Numicon materials and approach.[16] 
On average, the children made 5 
months progress on a standardised 
numbers skills assessment (Brit-
ish Abilities Scale II, Basic Number 
Skills scale) over the 4 months of the 
study. Although one child did not 
make any progress during the four 
months, another made a remark-
able 11 months progress in just 4 
months. (It should be noted that the 
child who made the most progress 
also received considerable support in 
using Numicon at home as well as at 
school, however 2 other children in 
the study made similar gains of 10 
and 11 months each). These findings 
reflect a considerable achievement, 
as a recent 2-year longitudinal study 
of primary school-aged children 
with Down syndrome showed that 
the children made just 4 months 
progress on average on the same 
number assessment in one year.[17,18] 
While there was again a wide range 
of progress, none of the children in 
the 2 year study made the amount of 
progress made by some of the chil-
dren who had used Numicon in the 
Wiltshire study.

The results of the Wiltshire pilot 
study,[16] along with anecdotal and 
case study reports,[14,15,19,20] indicated 
that the Numicon system deserved 

further and more detailed evaluation 
as a tool for teaching number skills 
to children with Down syndrome.

The Portsmouth 
Numicon Project

With this in mind, The Down 
Syndrome Educational Trust was 
able to secure funds to conduct a 
one-year, in-depth evaluation of the 
Numicon system as a tool for teach-
ing number skills to children with 
Down syndrome and to provide prac-
tical suggestions as to ways in which 
the implementation of the scheme 
can be improved. We predicted that 
the Numicon system was likely to 
require some adaptation when used 
with children with Down syndrome 
and we are currently working on a 
booklet describing practical strate-
gies for adapting the materials based 
on our experiences with the children 
and schools involved in the research 
study. This article details the results 
of the evaluation study which has 
aimed to investigate whether chil-
dren who have used the Numicon 
scheme will have improved their 
number skills to a greater degree 
than children who have not been 
taught numeracy using this tech-
nique, and in particular if or how 
it needs adapting for children with 
Down syndrome.

The children 
The Numicon group 

We contacted the families and 
schools of the 11 children with Down 
syndrome attending mainstream 
schools in Portsmouth and asked 
whether they would be willing for the 
children to participate in the study. 
All of them agreed. The invitation to 
participate was also extended to the 
two special schools for children with 
learning disabilities in Portsmouth 
(one of whom declined to take part) 
and a further mainstream secondary 
school just outside the Portsmouth 
LEA area. This enabled us to follow 
as many local children as possible, 
to increase the number of second-
ary school-aged children from 2 to 5, 
and to maximise the range of schools 
involved in the study. 

In total, 16 children with Down 
syndrome, aged between 5 and 14 
years, attending 10 different schools, 
participated in the study. Of these, 
14 attended mainstream schools and 

2 attended a school for children with 
moderate learning difficulties. Some 
of the children (5 out of 16) had used 
the Numicon materials before, with 
some working through the activi-
ties following the Numicon teaching 
structure and others using the mate-
rials in a more unstructured way to 
support their numeracy work.

The No Numicon group 
Between 1994 and 1998 Angela 

Byrne, also at The Down Syndrome 
Educational Trust, followed 24 local 
mainstream school children with 
Down syndrome, collecting data 
regarding their speech, language, 
reading and number skills.[17, 18] As 
a group, these chil-
dren had very similar 
developmental profiles 
to the children partici-
pating in the current 
Numicon project (see 
Matching the groups 
below). Whilst they 
had received regu-
lar differentiated numeracy lessons 
(pre-National Numeracy Strategy), 
no specific details of the content of 
these lessons was recorded at the 
time. What we do know is that they 

Numicon is a multi-
sensory scheme designed 

to teach number to 
typically developing 

pre-school and primary 
school children
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did not use Numicon. It was there-
fore decided that they would pro-
vide a useful comparison group and 
so many of the same standardised 
assessments were repeated in the 
current study as had been used in 
the original 1994 study. This meant 
that comparisons could be drawn 
between the two groups in terms of 
the amount of progress that they had 
made in numeracy skills, with one 
group using Numicon (the ‘Numicon 
group’) and one group not using this 
method (the ‘No Numicon group’).

Collecting the data
The 16 children in the Numicon 

group were assessed between Janu-
ary and February 2003, using a 
range of standardised tests (see Box 
1), including a number assessment, 
which could be compared with the 
archive data from Angela Byrne’s 
study. Data was also collected on 
whether the child was already using 
the Numicon scheme in school or at 
home, and if so, how long had they 
been using it and what point in the 
scheme had been reached. The chil-
dren completed the assessments 
again at the end of the year.

In addition to the test data, teach-
ing sessions were observed regularly 
throughout the year and school staff 
kept daily records about the chil-
dren’s use of Numicon. Feedback on 
the use of the scheme was collected 
from school staff at the end of the 
project.

Training of school staff 
and parents

During the year, workshops were 
run in January and September by 
Dr Jo Nye and an external Numicon 
advisor. These workshops allowed 
both staff and parents to receive 
training in how to use the scheme 
and to introduce the research 
project. Where staff were unable to 
attend the workshops, Jo provided 
one-to-one in-school training.

The initial training workshop was 
so successful that we decided to run 
additional support workshops in the 
Spring, Summer and Autumn terms. 
These workshops were used to find 
out how the staff were getting on 
with the scheme, to solve any diffi-
culties they were having and to share 
ideas between the school staff. In 
the final workshop they were asked 

to give detailed feedback on the 
scheme.

Using the scheme
Teaching staff were initially asked 

to use the Numicon materials and 
activities for 10-15 minutes each 
day, starting at the beginning of the 
Foundation scheme and working 
through the activities in the speci-
fied order. If children had already 
used the scheme they were also 
asked to start at the beginning of the 
Foundation scheme in order to check 
all activities had been well learnt and 
to ensure consistency of the use of 
the materials. 

Adapting for individuals
As the year progressed variations 

in a) the amount of time spent on the 
activities and b) how the activities 
were used, were introduced to reflect 
the needs of the individual children. 
Recording how this was done was a 
key aim of the study, providing the 
in-depth information needed to see 
how the scheme might need adapting 
for children with Down syndrome.

Provision of equipment
Numicon kits

All schools who did not already 
have the Numicon equipment were 
supplied with a kit (to cover the 
Foundation and Year/Kit 1 stages of 
the programme). Throughout the 
year the schools were provided with 
additional pieces of Numicon kit 
where needed. In addition, table-top 
Numicon number lines and playing 
cards with Numicon images on them 
were provided for the children to take 
home during the summer holiday.

Recording folders
Each child was given a folder for his 

or her assistant to record the details 
of each Numicon session they took 
part in. In order to make this as easy 
as possible for them, the folder con-
tained a copy of each Numicon activ-
ity card followed by a set of sheets 
with the headers: date, activity and 
notes (see Figure 3 for an example). 
This enabled the teaching assist-
ant to have the activity they were 
working on clearly marked ready for 
each session; to have that activity’s 
instructions in front of them while 
conducting the teaching session; 
and then to be able to easily record 
the date and notes on that session Figure 3. Examples of completed record sheets
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on the sheet following the activity 
card. All folders contained the Foun-
dation stage activities to start with, 
and when the students had worked 
through these activities the schools 
were given the next set of activities – 
Year/Kit 1. Staff were asked to record 
the details of the activity including 
any adaptations and extensions, how 
successful the child was and any dif-
ficulties they encountered. This also 
provided a record of how often each 
activity was repeated, how often the 
Numicon sessions took place and 
in some case how long the sessions 
lasted.

Observational visits to 
schools

Jo visited each child 3 or 4 times 
each term to observe the child and 
his or her teacher or assistant work-
ing together using Numicon. During 
each visit the classroom assistant/
teacher was asked to do what they 
would usually be doing with the 
lesson if the researcher had not been 
there. Thirteen of the 16 children 
were also filmed during the final visit. 
In addition to making observational 
notes, Jo checked that the staff were 
happy with what they were doing, 
and offered support and guidance on 
how to follow the scheme correctly, 
or discussed any difficulties the 
staff were having. Often staff would 
ask for guidance on which activity 
to move onto next, and in the early 
stages, would check that they were 
working through the activities at a 
suitable pace.

The findings
The findings include both quanti-

tative data (e.g. scores from stand-
ardised measures) and qualitative 
data (e.g. detailed records, obser-
vational notes and feedback from 
teaching staff).

In the statistical analysis of the 
quantitative data only the results of 
those children who attained a score 
on the BAS Basic Number Skills 
scale at both test points could be 
analysed, so the data from the chil-
dren who scored zero at one or both 
test points was not included. This 
meant that 12 children’s results 
were analysed in the Numicon group 
compared with 18 children in the No 
Numicon group. 

Matching the groups
When conducting this type of 

research it is important to ‘compare 
like with like’ otherwise it is impos-
sible to know what has caused any 
differences that might be revealed 
between the two groups. For exam-
ple, if the children in the Numicon 
group were significantly older, had 
higher non-verbal mental ages, or 
better memories, these factors may 
help the children to progress more 
quickly with their number skills. If 
this were the case, their accelerated 
progress, relative to the No Numicon 
group may have little if anything to 
do with the use of Numicon. For this 
reason, it is important to ‘match’ the 
groups on as many variables as pos-
sible.

Statistical analysis of the results 
of the standardised tests conducted 
at the start of the study showed that 
the two groups of children did not 
differ significantly with regard to 
their BAS Number raw scores or age 
equivalent scores, BAS reading raw 
score, BAS digit recall raw scores, 
or BPVS scores. There was also no 
statistically significant difference 
between the chronological ages of 
the two groups of children, although 
the children in the Numicon group 
did tend to be slightly older. There 
was no significant difference between 
the groups in the number of months 
which elapsed between the two test 
points.

The only identified difference on 
the available measures between the 
groups was on TROG raw scores, 
with the No Numicon group achiev-
ing significantly higher scores than 
the Numicon group at both test 
points. Therefore, it should be noted 
that the children who used Numicon 
were at a significant disadvantage for 
receptive grammar, and this could 
be important as language is a possi-
ble contributor to progress in some 
numeracy skills.[24]

Despite the difference in receptive 
grammar, the two groups were con-
sidered to be well enough matched for 
a meaningful comparison of number 

progress to be made between the 
groups. Since it was the No Numicon 
group who had the higher receptive 
grammar scores, if better progress 
was made in number by the children 
using Numicon it could not be said 
to be influenced by their better lan-
guage processing abilities.

Progress made on 
number skills

In order to determine whether 
the Numicon scheme improved the 
children’s number skills to a greater 
degree than differentiation of the 
standard numeracy curriculum, 
analysis of the BAS Basic Number 
Skills measure was conducted (on 
both raw scores and age equivalent 
scores).

The results indicate that both 
groups of children made signifi-
cant progress with their number 
skills over the year. On average, the 
children who did not use Numicon 
gained 5 months on the BAS number 
measure over the year. There was a 
wide range in the amount of gains 
made with one child gaining 16 
months on the test, and at the other 
end of the range one child performed 
more poorly at the second test point 
than the first and so ‘lost’ a month in 
their age equivalent score. In com-
parison the average gain made by 
the children who had used Numicon 

Box 1: Standardised assessments completed by the 
children

1) Sub-tests from the British Ability Scales (BAS) [21]

- Basic Number Skills

- Word Reading

- Recall of Digits to measure auditory short-term 
memory

2) The British Picture Vocabulary Scale (BPVS) [22] to 
measure receptive vocabulary

3) The Test of Reception of Grammar (TROG) [23] to 
measure understanding of grammar.
(In order to make comparisons with the archive data we did 
not use the most recent editions for some of the standardised 
tests.)

Table 1: Mean (and range) of BAS Number Scale age equivalent scores (months) at the two test points for 

each group, plus the amount of change made

Time 1 Time 2 Change from Time 1 to Time 2

No Numicon group 50.33 (41 – 64) 55.33 (44 – 80) 5.00 (-1 – 16)

Numicon group 49.17 (38 – 74) 55.00 (38 - 74) 5.83 (-2 - 14)
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was 5.83 months (a 17% greater gain 
than that made by the No Numicon 
group), with the highest gain being 
14 months and again one child in 
this group performed more poorly 
on the test at the second test point, 
‘losing’ 2 months.

The results suggest that the chil-
dren in the Numicon group made 
slightly more progress than the 
children in the No Numicon group 

over the year. How-
ever, this difference 
did not reach statis-
tical significance, 
and therefore could 
be a chance find-
ing. Statistical tests 
were also run which 
took the difference in 
receptive grammar 
scores between the 
two groups into con-

sideration. However, this analysis 
also found that the positive gain was 
not statistically significant. (An arti-
cle with more detail on these results 
is due to be published in a forthcom-
ing issue of the journal Down Syn-
drome Research and Practice.)

Limitations of 
quantitative analysis

The results from the standardised 
assessments are considered to have 
significant limitations. Most impor-
tant was that the BAS Number Skills 
scale was not felt to always accu-
rately represent what the children 
were able to do in their day-to-day 
maths work as observed by Jo and 
reported in records by teaching staff. 
Many of the BAS Number Skills scale 

test items involved a 
level of language and 
short-term memory 
processing which was 
too complex for the 
children, in terms of 
vocabulary, grammar 
and length of sen-

tences. Teaching staff present during 
testing often commented that if 
instructions were modified, either 
using shorter sentences or different 
vocabulary, the child should have 
been able to pass an item they had 
failed. While language is considered 
to play an important role in number 
skills in everyday life, the authors 
considered that it plays too great a 
role in this test and that the meas-
ure was not necessarily identifying 

number skills in a useful way for the 
current study. In addition there are 
sometimes large conceptual gaps 
between items, meaning smaller 
amounts of progress in numeracy 
skills were not always detected. 

There were also large variations 
in the abilities of the children at the 
start of the study and in their individ-
ual needs, and large variations in the 
way and the frequency with which 
the Numicon materials were used in 
lessons. The Numicon scheme was 
often adapted to meet the needs of 
the individual child, and exploration 
of this was another important aim of 
the study. 

In addition, we are comparing very 
small groups of children, and where 
each group has such a wide range in 
scores it is difficult to identify a real 
effect using statistical analysis. 

Therefore, as the standardised 
data has these limitations, indi-
vidual case studies of the children’s 
experiences and progress have also 
been explored.

Individual differences
The 16 children taught using 

Numicon were ordered in terms of 
the amount of progress they made 
during the study on the BAS Basic 
Number Skills scale.

The results from the No Numicon 
group indicate that the children 
might be expected to make approxi-
mately five months progress in one 
year with their number skills. With 
this finding in mind the children 
in the Numicon group were split 
into two groups, those children who 
made five months progress or more, 
and those who made less than five 
months progress.

When the results were examined 
in these groupings, the following 
patterns were revealed. (N indicates 
the number of children the observa-
tion applied to.)

The children who made less 
progress than expected (N = 7) had 
one or more of the following charac-
teristics:
•	 The assessments on standard-

ised tests were not considered to 
be an accurate representation of 
the child’s number skills. This 
conclusion was based on obser-
vations made of the individual 
children’s skills displayed during 
lessons by Jo, and supported by 
comments made by teacher staff 

who were present during testing 
(N = 6)

•	 They did not receive regu-
lar teaching sessions using 
Numicon (N = 4)

•	 They had additional difficul-
ties such as behaviour, hearing 
difficulties or English was their 
second language (N = 4) 

•	 They already had good number 
skills, so the Numicon Founda-
tion activities did not extend 
their skills (N = 1)
However, it should be noted that 

many of these children still made 
good progress on the Numicon activ-
ities, and in general number skills 
over the year. The progress they 
made was not reflected in their BAS 
scores either because the steps in the 
BAS items are too large to capture 
this progress, language limitations 
prevented success on the test or they 
underperformed on the day.

The children who made more 
progress than expected (N = 9) had 
one or more of the following charac-
teristics:
•	 Regular exposure to the 

Numicon activities (N = 8, plus 
1 for part of the year)

•	 Experienced creative teaching, 
where the Numicon activities 
were adapted to fit the inter-
ests of the child, and extended 
beyond the basic activities 
described by the scheme (N = 8)

•	 Were often at the stage of learn-
ing to add and subtract (N = 7)

•	 Were often particularly inter-
ested in number work (N = 5, 
plus another 1 for part of the 
year)

•	 Were underachieving on number 
work at the outset therefore the 
activities extended their skills 
(N = 2)
It is important to note that the 

majority (7 out of 9) of the ‘high-
achieving’ group had progressed 
through the Numicon Foundation 
activities to a stage where they were 
working on addition, subtraction or 
beyond. The average gain made on 
the BAS Number scale by these 7 
children was 9 months (with a range 
of between 5 and 14 months).

Some of the children who made 
less than 5 months progress also 
experienced some of the ‘positive’ 
points described, and some of the 
children who made more progress 
than expected also experienced some 

The ‘high-achieving’ 
group had progressed to 
a stage where they were 
working on addition, 
subtraction or beyond

Research has found that 
typically developing 
children’s SATs results 
improved markedly after 
using Numicon, and 
the children’s number 
concepts were richer and 
more firmly established
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of the ‘negative’ features described. 
However, there are few of these and 
it is felt that the above ‘model’ accu-
rately represents the overall picture 
seen, and that these are the impor-
tant factors to be born in mind when 
implementing the scheme.

Feedback collected at 
final support workshop 

As well as the assessments and 
observations made of the children, 
the teachers and teaching assistants 
were asked to provide feedback on 
the scheme in the final workshop. 
Tables 2 and 3 illustrate the posi-
tive and negative aspects reported, 
and these issues are discussed in 
further detail below. Overall feed-
back was very positive and 9 of the 
10 schools involved said they would 
continue to use Numicon after the 
end of the study. One school was not 
going to continue to use it, but only 
as the pupil with Down syndrome at 
the school was now working on dif-
ferentiated maths lessons, and no 
longer needed Numicon to support 
this work.

Positives in more detail
It is important to note that many 

of the positive points reported are key 
aims of the scheme and may apply to 
any child, not only those with Down 
syndrome.

The Numicon materials clearly 
represent concepts involved in 
numbers in a visual and multi-
sensory way (Points 1-13) 

These points support the reason-
ing behind using these particular 
materials with children with Down 
syndrome and for any child who has a 
visual learning style, or is struggling 
to cope with the standard maths cur-
riculum in its current format.

The children developed new concepts 
and skills (Points 3-8)

Many of the assistants and teach-
ers had been working with the chil-
dren for several years and knew 
them well. Once they started using 
Numicon they often observed the 
children demonstrating an under-
standing of number concepts that 
they had not seen before.

Particular areas that materials 
supported (Points 1-9)

The following were identified as 
concepts that the Numicon materials 

Table 2: Feedback on the Numicon scheme from teaching staff - positives

Counting and understanding basic numbers

1)		 Clarifies the concepts involved in numbers.

2)		 Differentiation between -ty and -teen numbers (these are often confused by the children, 	
	 possibly due to the very similar sound) – using the shapes can easily/visually represent the 	
	 difference between the two.

3)		 Count sequence has really been extended (e.g. for this child he could only count to 10 at 	
	 start of study and now he can count to 100).

4)		 Development of concept of numbers to 10.

Maths steps are made clear

5)		 Odd and even numbers are clearly represented by Numicon shapes – thought that child in 	
	 question may not have understood concept of odd/even without this.

6)		 Adding – this is clearly represented by combining the shapes (and answer can immediately 	
	 be seen without 	counting, once shapes are known to the child)

7)		 Number bonds – are clearly represented and learnt using the shapes.

8)	 Doubles – again these are clearly represented using shapes.

Money

9)		 Money – this has really helped exploring how each coin represents a different value, by 	
	 matching with the Numicon shapes.

Importance of visual and multisensory aspects

10)	Visual aspect to scheme makes it very useful, and works for the children.

11)	Being able to feel the shape gives another aspect to the experience (multi-sensory). 

12)	Shapes – have developed an interest in them.

Fun material

13)	The materials are very interesting to the children; they want to take part in activities and 	
	 explore them spontaneously; the children enjoy it; it’s fun.

Adaptable 

14)	Versatile – can adapt activity to suit the needs of the individual when working with a group.

Progress and child’s intentions are made clear 

15)	Can really see progress being made by the child.

16)	Not needing to write to respond.

Useful for other children

17)	Has proved useful to other children in the school with maths delays (e.g. those on the SEN 	
	 register).

Useful for planning teaching

18)	The structure of the activities was very useful for the teaching assistants to help them plan 	
	 activities and know what to do next – it enables them to work out a whole lesson plan for 	
	 each goal (which is specified on the card) and work through it at the child’s pace (rather 	
	 than class pace).

Other spin off skills

19)	Turn-taking has improved (many of the activities utilise turn-taking), and improved listening 	
	 skills (e.g. listening to other to know what to do on your turn).

20)	Improved independence.

21)	Fine motor skills have been improved in some children through manipulation of shapes/	
	 pegs. 

22)	Has improved self-esteem – they are able to do it, so they are happy to have a go.

23)	Developed other sensory skills – including colour knowledge.
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had been really useful in teaching: 
concept of numbers to 10, adding, 
number bonds, doubling, odd/even 
numbers, money, drawing attention 
to the difference between -ty and 
–teen numbers, extension of number 
sequence. Many of these topics, par-
ticularly those involving basic con-
cepts of number and calculation, are 
emphasised in the Numicon teach-
ing scheme, however the last three 
items are worth considering in more 
detail. 

Production and/or understanding 
of -ty/-teen numbers (Point 2)

Numbers ending in –ty and -teen 
are often confused at some point by 
most children. This can be a more 
persistent difficulty for many chil-
dren with Down syndrome, and can 
be addressed using the Numicon 
materials. When the children used 
the shapes to represent the numbers 
staff could identify when they were 
not hearing or not understanding 
the difference between numbers 
(e.g. 14 and 40). They could then use 
the shapes to work on these num-
bers. In addition, use of the shapes 
by the children to represent their 
answers to maths problems indicated 
understanding which was not always 
clear in their spoken responses (e.g. 
when -teen and -ty numbers were 
not clearly differentiated in child’s 
speech).

Production of the count word 
sequence (Point 3)

In the Numicon scheme, exten-
sion of the count word sequence 
(i.e. the ability to recite numbers in 
the correct order, e.g. “1, 2, 3, 4….”) 
is addressed on one activity card 
(Activity Counting 1a, in the Year 1 
scheme), with the aim to extend the 
count word sequence to at least 50 
and then on to 100. For many chil-
dren with Down syndrome, acquisi-
tion of the count word sequence is 
a skill that usually takes longer to 
acquire than for typically developing 
children, therefore it often needs to 
be a specific target for parents and 
teaching staff to work on. As this is 
minimally targeted in the teaching 
scheme itself, it is perhaps surpris-
ing that one member of school staff 
highlighted this in their feedback, 
however this was mentioned in the 
initial training workshops as an 
aspect that was not covered in the 
Numicon scheme and, for some chil-
dren, may be a specific target.

Money (Point 9)
Using Numicon to support under-

standing of money is covered in 
one activity in the Year 1 teaching 
scheme and the Kit 2 teaching book, 
however there is an expectation that 
most children will have an everyday 
knowledge of money that they bring 
to the activity, which is often not the 
case with children with Down syn-
drome. Therefore, this activity was 
broken down into smaller steps with  
learning to recognise the coins, etc. 
added into the activity where neces-
sary.

Materials are motivating (Point 13)
Comments such as these were very 

frequently reported by the teaching 
staff during Jo’s observation visits 
to schools, and all the children were 
found to immediately engage with 
the materials. Some of the children 
did not always want to do the spe-
cific Numicon activities, but all were 
eager to manipulate the materials 
from the outset. This is obviously 
a very important point in getting 
children involved in their numeracy 
work.

Clear teaching structure (Points 14 
and 18)

The way that the teachers and 
classroom assistants worked with 
the children varied across schools. 
In some schools the teaching assist-
ant working with the child was very 
much responsible for the child’s 
learning and lesson content, with 
very little support from class teach-
ers or SENCOs. Where this was the 
case the teaching assistants reported 
that the Numicon teaching scheme 
was invaluable in giving them a 
clear well-structured curriculum 
with appropriate activities to work 
through. In schools where the teach-
ers and assistants worked more as a 
team, the Numicon scheme was also 
valued for providing an appropriate 
curriculum for the children, as most 
needed significant amounts of differ-
entiation of the maths curriculum. 
As well as having a clear structure it 
was reported that the materials and 
activities were versatile enough to be 
easily adapted for the different needs 
of individuals in a group of children.

No need for child to write responses 
(Point 16)

During the Foundation stage of 
the scheme there is very little record 
keeping to be done by the children, 

all the activities are conducted by 
manipulating the materials and 
numeral cards. Many of the children 
were not fluent writers therefore 
this approach was very helpful in 
that they could focus on the activ-
ity in hand rather than spending 
long amounts of time attempting to 
write sums or answers. In addition, 
the children could use the materials 
to express their thinking, and assist-
ants could identify errors in the chil-
dren’s understanding, all of which 
were often difficult for the children 
to express verbally. For some of the 
schools the lack of a piece of writ-
ten work at the end of the lesson 
was a problem. Solutions such as the 
assistant recording what had been 
done, producing paper copies of the 
shapes or photocopying work on 
white boards, which could be pasted 
into workbooks were suggested. It 
is not until the Year 1 stage of the 
Numicon scheme that more tradi-
tional recording work is introduced.

Useful for other children in school 
(Point 17)

One school started using the 
Numicon activities as a small group 
activity with the child with Down 
syndrome and two other children 
who were on the SEN register for 
maths, both to benefit the child with 
Down syndrome in working with 
other children and because they 
thought the materials would help 
the other two children. All three 
children got on well with the materi-
als and the two teaching assistants 
used the materials in a very creative 
way in combination with a range of 
other resources. After a short time 
one of the children without Down 
syndrome was found to have a real 
breakthrough in her understand-
ing and was able to return to the 
main maths class again. So in this 
case Numicon seemed to have really 
boosted the child’s understanding of 
number and maths, appealing to her 
style of learning and enabling her to 
access the style of maths work pre-
sented to the class. The child with 
Down syndrome and the other child 
with number difficulties continued 
to work together for the remainder 
of the year, and both were observed 
to make progress in their number 
skills. The one special school partici-
pating in the study also made use of 
the materials with other children in 
the school and reported that many of 
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the children were finding the materi-
als useful.

Improvements in skills other than 
numeracy (Points 12, 18-22)

Whilst it cannot be certain that 
using Numicon was directly respon-
sible for all these developments, 
the teaching staff did feel that the 
Numicon activities benefited some 
of the children more generally. 
For example, several children were 
reported to have improved their fine 
motor skills during the year, and 
this was felt to be due to manipula-
tion of the shapes and pegs. Whilst 
the materials were sometimes found 
to be too difficult for the children 
to manipulate to start with, they 
were motivated to persist and hence 
improved their skills during the 
year. For some children their confi-
dence and self-esteem at attempting 
numeracy work was boosted, as they 
were able to succeed in an area where 
previously much was not understood 
or they were unable to communi-
cate their thinking. At the start of 
the project one child did not know 
the colour names and so a specific 
set of activities was set up to teach 
this set of vocabulary to him, and 
for many of the other children the 
range of colour words was beyond 
their current knowledge and so this 
was extended by working with the 
shapes. 

Difficulties
Table 3 shows some of the difficul-

ties that the teaching staff reported 
with the scheme for the children 
with Down syndrome.

Numicon activity – large steps 
(Point 1)

A commonly reported difficulty, 
and one that was expected at the 
start of the study, was that as the 
Numicon scheme has been designed 
for typically developing children 
the activities are in relatively large 
steps. Some of the children with 
Down syndrome, especially the older 
ones, were able to work through the 
activities as they are presented, and 
one of the most able understood 
and completed each activity in one 
lesson. However, most of the chil-
dren needed the activities breaking 
down into smaller steps. The teach-
ing staff varied in their confidence in 
doing this and many sought further 
guidance.

Children stuck on certain activities 
(Point 2)

Two of the children in the group 
had particular difficulties in creat-
ing the patterns with the pegs, and 
rather than making the patterns 
they would put pegs on the board in 
single lines. The staff were encour-
aged to not worry too much about 
these activities and to work further 
with the other activities involving 
shapes, occasionally returning to 
the peg activity.

Feely bag (Point 3)
Some of the activities involve the 

use of a drawstring or ‘feely’ bag 
in which shapes are placed and the 
child has to put his or her hand into 
the bag and feel and possibly name 
or describe the shape before taking 
out of the bag. One of the key rea-
sons for this activity is to help the 
children to ‘see’ the patterns in ‘their 
mind’s eye’ and go on to develop 
mental images of the shapes. The 
aim is to develop concepts of whole 
numbers and patterns. The children 
will then be able to manipulate these 
images mentally, and so reduce reli-
ance on using concrete materials 
when calculating. However, for some 
of the children putting their hand in 
a drawstring bag was aversive (e.g. 
fear of unknown inside bag, or physi-
cal feeling of material), and for other 
children the activity was very diffi-
cult. A range of successful solutions 
were tried, including using a box 
with a lid if the bag was aversive, and 
if the task itself was too hard then 

1.	 Steps in activities are possibly too large – each activity needs breaking down more.

2.	 Child is stuck on making shapes with pegs – pegs always end up in a row (this was the case 
for two children).

3.	 Feely bag is very difficult or aversive for some. Similarly some children find using playdough/
plasticine aversive so Foundation Activity 18, which uses these to make numerals, was 
difficult for them.

4.	 Fine motor difficulties – they avoid using the pegs and just do activities with shapes. 

5.	 Concern that Cuisenaire rods are different colours to Numicon shapes, and whether this is 
going to confuse the children or make using them more difficult.

6.	 Getting the whole school to see the scheme might be useful, for other children may be 
difficult - in one school it is seen as a ‘Down syndrome’ activity.

7.	 The conflict between working through the Numicon activities and working with the class 
activities (mainstream class).

8.	 Where to do Numicon – in class or outside?; Using the Numicon kit in class – possibly 
distracting to other children.

9.	 Transfer of skills - from Numicon activities to other activities not seen. 

10.	Record keeping (for research project) – difficult to do to make sense for others to read.

Table 3: Feedback on the Numicon scheme from teaching staff - difficulties

Figure 4: Cuisenaire type rods
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reducing the number of shapes in 
the bag to a minimum (one or two of 
the most well known shapes). Other 
children were unable to take part in 
Activity 18 which involves creating 
numerals from plasticine/playdough 
due to an aversion to touching these 
materials, so other multisensory 
activities that were acceptable to 
the child were suggested (e.g. trac-
ing numbers in sand, writing on a 
whiteboard, making numerals out of 
sticking paper or sticking on small 
pieces of pasta/popcorn, etc.), and 
all of these would be useful ideas for 
all children to try.

Fine motor difficulties (Point 4)
As has been discussed previously 

(see section on positive comments) 
some of the children had great dif-
ficulty in manipulating the materi-
als, with the pegs causing the most 
difficulty and frustration. Solutions 
included getting the teaching assist-
ants to manipulate the pegs whilst 
the child added the shapes, or to 
focus on activities using the shapes 
and allow the child to have some 
‘free-play’ time with the pegs where 
there was no pressure to achieve a 
certain goal. As discussed earlier 

most of the children persisted in 
using the materials, and their skills 
in using the materials developed 
over the year.

Colour of Numicon materials vs 
Cuisenaire rods (Point 5)

Some of the children had started 
to work on Year 1 activities, which 
make use of Cuisenaire rods (see 
Figure 4). Some schools already had 
sets of rods and others were given the 
sets being produced by Numicon. In 
all cases the colours of the rods were 
not the same as those used in the 
Numicon shapes, and some teaching 
staff were concerned that this would 
confuse the children. However, the 
teachers who developed Numicon, 
stress that this should not be a prob-
lem, partly as the colours are only 
there as an aid to start with when 
using the shapes or rods (gradually 
the children get to see and use the 
patterns). Overtime it is considered 
unhelpful if a colour always repre-
sents the same number.[22]

Numicon being seen as a special 
needs activity (Point 6)

Many of the staff using the mate-
rials thought that they would be a 
useful resource for a whole range of 
children, however they thought that 
Numicon was starting to be seen 
in their schools as an activity only 
associated with the child with Down 
syndrome and was therefore starting 
to be perceived as ‘a special needs 
resource’. They perceived that this 
could be a problem both in terms 
of teaching staff not realising that 
it could be a useful resource for all 
children, and in terms of other chil-
dren not wanting to use the materi-
als. In schools where the materials 
are available for all student to use, or 
are used in small group settings this 
problem has not arisen. Training for 
the whole school may also prevent 
such difficulties, to make clear that 
the scheme was originally developed 
for all children and that there is evi-
dence to support the benefits of its 
use in mainstream schooling.[12]

How to integrate the scheme into 
the current school practices (Points 
7 and 8)

Some teaching staff reported dif-
ficulties in balancing the need to 
work through the Numicon struc-
tured activities in order with the 
need to include the child with Down 
syndrome in the class lessons. An 

ideal situation would be for the 
whole class to be using the materi-
als, however this was not the case 
in any of the participating schools. 
Use of the Numicon scheme by 
all children in the school is most 
likely to occur in an infant school, 
as the current Numicon scheme is 
designed for Reception through to 
Year 2 at present. The gap between 
the Numicon scheme and the stand-
ard junior and secondary level maths 
curriculum gradually widens and 
the possibility of difficulties in using 
the scheme are more likely, but by no 
means inevitable.

Different solutions to this were 
found by the different schools 
depending on the needs of the indi-
vidual children, wishes of the parents 
and the philosophy of the teach-
ing staff and school. For example, 
for many of the children to access 
the maths lesson significant differ-
entiation needed to take place, and 
so the staff were happy to use the 
Numicon scheme, seeing it as a cru-
cial way of providing the child with 
useful numeracy skills. Other chil-
dren spent part of the lesson doing 
specific Numicon activities, often for 
10 minutes while the class was doing 
mental maths activities, and then 
joined in with the rest of the lesson, 
using Numicon shapes to support 
where they could.

Connected to this was the dilemma 
that some schools had in the loca-
tion of where the Numicon activities 
should take place. One concern was 
that using the materials or being 
engaged in a different activity from 
the main class would be distracting 
for the other children, therefore often 
the activities were conducted outside 
of the classroom in a quiet area, and 
this is where for some schools the 
dilemma between the need for inclu-
sion and the need to teach useful 
numeracy skills appeared. For some 
of the schools this was not an issue 
as they did not have other areas to 
work in and in one case the teen-
ager with Down syndrome would not 
work outside his class, so the activi-
ties were done in the classroom and 
apart from some initial interest by 
the other children this was not found 
to be a problem.

Lack of transfer of skills (Point 9)
One big concern that staff had 

was that the skills that the children 
had learnt using Numicon were not 
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generalising to other situations. In 
the Numicon scheme there are spe-
cific activities which work on this 
(e.g. Activity 26 – Make a Story) and 
most activity cards include ideas for 
extending or generalising the skills 
which make links with everyday 
activities or games. These are likely 
to be even more crucial for the child 
with Down syndrome, and with a 
desire to make progress and ‘tick’ 
off activities that have been achieved 
there is a danger that the extension 
activities are not given the time that 
they need. It should be noted that 
some of the children were only just 
getting to grips with the materials by 
the end of the study so further expe-
rience with the materials and exten-
sion activities would be expected to 
resolve these concerns.

Record keeping (Point 10)
For the research project the teach-

ing staff had been asked to keep 
records of the activities they did in 
each teaching session, and some staff 
found it difficult to write these notes 
to be understandable for others to 
read. However, the researchers did 
not find any problem in understand-
ing the notes, so this was more of a 
worry for staff than a real problem 
for the project. In addition, during 
the year some school staff reported 
that they found it difficult to find 
the time to always make notes after 
a session, and so some records may 
not be a fully accurate record of the 
number and content of Numicon 
sessions experienced by a particular 
child.

Conclusions
Evidence of an overall group 
benefit

The children’s scores on the stand-
ardised measures showed that chil-
dren with Down syndrome who used 
Numicon made better progress on 
their number skills in one year than 
children with Down syndrome not 
using the scheme. However, the dif-
ference was not statistically signifi-
cant and it is possible that this was 
due to the small numbers of children 
involved and difficulties with the 
measures.

Individual differences
The investigation of individual 

differences in the case study data 
provide evidence that none of the 

children using Numicon made no 
progress in using the materials and 
all children developed their general 
number skills. The exception to this 
was one child who made progress 
on the Numicon activities, but did 
not seem to make noticeable gains 
in more general number skills (e.g. 
object counting did not improve). 
This child had significant behaviour 
difficulties which were the main 
focus for the school staff during the 
year. Numicon was one activity that 
he successfully engaged with and the 
staff were very positive about using 
the materials with him. 

There was no evidence that use of 
the materials caused any negative 
impact on the children’s number 
development. 

Valued by all schools
All the schools involved were plan-

ning to continue to use Numicon, 
except the one school with the child 
who no longer needed it, and all 
were positive about what had been 
achieved with the materials during 
the year.

The in-depth study of the small 
group of children enabled us to col-
lect far more detailed information 
on how to best use the Numicon 
materials with children with Down 
syndrome than we have been able to 
include in the current article. More 
detailed recommendations will be 
included in the guidebook we are 
currently writing. Benefits of using 
Numicon with the children seem to 
depend on regular and creative use of 
the materials, therefore the scheme 
should not be seen as a ‘magic wand’ 
that will improve numeracy skills 
with basic implementation, but must 
be made relevant to the individual 
child concerned.

In summary, from the findings of 
the current study, the key benefits 
of using Numicon for children with 
Down syndrome in the classroom 
are:
•	 The materials and methods 

clearly support the develop-
ment of early number concepts, 
and in particular the ability to 
calculate – for some children 
using Numicon enabled them to 
develop these skills for the first 
time

•	 It enables teaching staff to 
‘see’ what the child is think-
ing, which is important for 
identifying both successes and 

confusions in the child’s under-
standing

•	 It can be used to support every-
day number skills such as time 
and money

•	 It is especially beneficial to 
children who use a visual and/or 
multisensory approach to learn-
ing

•	 Children are motivated to 
engage with the materials as 
they are so attractive, and they 
develop confidence in maths 
work as they can succeed with 
the materials

•	 The clear structure of the 
teaching scheme is useful for 
teaching staff looking for a way 
to differentiate the numeracy 
curriculum.
The benefit of using the Numicon 

approach is seen most clearly at the 
stage when the children are learn-
ing to manipulate numbers – to 
add, subtract and later multiply and 
divide. This might be expected as it 
is intended to support a real under-
standing of the values of numbers 
and the relationship between them. 
When the Numicon approach is used 
we would not expect the main gains 
to be seen until starting to work 
on calculating, however for some 
children in the current study the 
materials did seem to provide a boost 
in earlier number skills, but these 
effects are not so clear.
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Overall, the evidence we have 
collected shows that the Numicon 
scheme is an effective approach to 
teaching children with Down syn-
drome to understand number in 
the classroom. The data and teacher 
feedback also suggest it is more 
effective than simply differentiating 
the numeracy curriculum, though 
larger studies are needed to confirm 
this.

The future of the project
At the end of the study reported 

here further funding was secured 
from the Esmée Fairbairn Founda-
tion which has enabled the Trust 
to continue to follow the children 
for a further year. This has involved 
addressing some of the limitations 
of the current study, following the 
development of skills in children who 
were only just getting to grips with 
the materials and assessing the chil-
dren using more detailed measures. 
Results from this next stage of the 
project will be published in a future 
edition of Down Syndrome News and 
Update. In addition, more detailed 
results of the study will be published 
in Down Syndrome Research and 
Practice. A practical guidebook on 
how to adapt the scheme for use 
with children with Down syndrome 
is currently being written, and will 
be available from the Trust in early 
2006.
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Details of Numicon kits available

Single user kits – for use with one child, main contents the same, just has a reduced number of plastic shapes and pegs

Numicon Single User Foundation Kit - £82.25

Numicon Single User Kit 1 - £112.80

Numicon Single User Kit 2 - £123.37

Class kits – with enough materials for working with 4-5 children

Numicon Foundation Kit - £117.50

Numicon Kit 1 - £158.63

Numicon Kit 2 - £164.50

Plus packs – with teachers book and activity cards to extend an existing class or single user pack

Foundation Plus Pack - £41.13

Kit 1 Plus Pack - £58.75

Kit 2 Plus Pack - £76.37

All items can be purchased individually if replacement or additional items are required.

All of these kits are available for purchase from The Down Syndrome Educational Trust, and a percentage of sales 
contributes to the work of the Trust. All prices include VAT, but not postage and packing – please telephone or 
see the Trust catalogue for full details.

Please note that the Numicon Year 1 Kit has recently been renamed Numicon Kit 1, and the Year 2 Kit 
is now Kit 2. The contents of these Kits has remained the same.

Recommendations on the 
purchase of kits
When purchasing a kit it is important to 
remember that the activities need to be worked 
through in the following order, Foundation then 
Kit 1 then Kit 2 - no matter how old the child is 
or what level their number skills are at before 
you start. Older and more skilled children will 
work through the early activities at a faster rate. 
It is especially important to work through the 
Foundation activities, as these enable the child to 
become familiar with the shapes/patterns, which 
they then use for later activities,

If you are working with an individual child 
with Down syndrome we make the following 
recommendations - 

For pre-school and reception aged children 
we would recommend either:

At home kit (22 activities) – this kit is designed 
for use at home, and covers the same range of 
activities and skills as the Foundation Kit but the 
activity cards are less technical, and include fewer 
variations on the basic activities.

Foundation kit (44 activities) – designed for 
pre-school and Reception level use, but also 
recommended for home use if more detail of 
teaching activities and rationale is wanted.

If your child is in Year 1 at school or beyond 
we would recommend:

Kit 1, and Foundation Plus Pack (the child must 
work through the Foundation activities before Kit 
1 activities)

When your child has worked through Kit 1 
activities, you can then get a Kit 2 Plus Pack to 
extend the kit

Numicon number rods are used in Kit 1 and Kit 2 
activities, so can buy these if you or your school 
does not have a set already.

The larger Class kits are designed for whole class 
use and are especially recommended if Numicon 
is being used with groups of children, whereas 
the Single user kits have the same items but less 
plastic shapes/pegs, so are suitable for use with 
one child.


