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Mathematics Intervention, the program discussed in this paper, was 
developed as a collaborative project involving the principal and staff of a state 
primary school in the metropolitan area of Melbourne and mathematics 
educators from a nearby university (Pearn & Merrifield, 1996). This program 
aims to identify, then assist, children in Grade 1 "at risk" of not coping with the 
mathematics curriculum as documented in the National Statement on 
Mathematics for Australian Schools (Australian Education Council, 1991). 

The Mathematics Intervention program features elements of both Reading 
Recovery (Clay, 1987) and Mathematics Recovery (Wright, 1991) and offers 
students the chance to experience success in mathematics by developing the 
basic concepts of number upon which they build their understanding of 
mathematics. The theoretical framework underpinning Mathematics 
Intervention is based on recent mathematics educational research about 
children's early arithmetical learning (Steffe, von Glasersfeld, Richards and 
Cobb, 1983; Wright, 1991) and about the types of strategies used by children 
to demonstrate their mathematical knowledge (Gray & Tall, 1994). The 
development and results of clinical interviews used for testing will be 
discussed. 

Mathematics Intervention is an example of a program developed and 
implemented by classroom teachers building on current research and 
designed to empower classroom teachers to meet the challenge of advancing 
all children's mathematical development. 

  

Mathematics Intervention is a collaborative project involving the Principal and staff of 
Boroondara Park Primary and a mathematics educator from La Trobe University (Pearn, 
1994; Pearn & Merrifield, 1996; 1997; Pearn, Merrifield & Mihalic, 1994) and was developed 
by three primary teachers who recognised there was a growing number of students who 
were not succeeding with school mathematics. The program was designed to identify, then 
assist, children in Grade 1 "at risk" of not coping with the mathematics curriculum as 
documented originally in the National Statement on Mathematics for Australian Schools 
(Australian Education Council, 1991) and more recently the Victorian CSF (Board of Studies, 
1995). Grade 1 was chosen as it was felt that the earlier the intervention was provided in 
mathematics the more effective it would be as with the Reading Recovery program (Clay, 
1987). 

  

 



Previous research 

Developed in 1993 the Mathematics Intervention program features elements of both 
Reading Recovery (Clay, 1987) and Mathematics Recovery (Wright, 1991; 1996) and offers 
students the chance to experience success in mathematics by developing the basic 
concepts of number upon which they build their understanding of mathematics. Students are 
withdrawn from their classes and work in small groups with the additional assistance being 
provided by a trained specialist teacher who provides a program that promotes the 
development of their mathematical skills and more efficient strategies. 

The theoretical framework underpinning Mathematics Intervention is based on recent 
research about children's early arithmetical learning (Steffe, von Glasersfeld, Richards and 
Cobb, 1983; 1988; Wright, 1991; 1996) and about the types of strategies used by children to 
demonstrate their mathematical knowledge (Gray & Tall, 1994). In particular, the program 
documents students' progression through the counting stages as developed by Steffe et al. 
(1983, 1988) and is summarised below. 

Counting stages: The five counting stages were developed in theoretical work by Steffe, 
Cobb, von Glasersfeld and Richards (1983) and in summary are: 

1. Perceptual. Students are limited to counting those items they can perceive. 

2. Figurative. Students count from one when solving addition problems with screened 
collections. They appear to visualise the items and all movements are important. (Often 
typified by the hand waving over hidden objects.) If required to add two collections of six and 
three the student must first count the six items to understand the meaning of "six", then 
count the three items, then count the whole collection of six and three. 

3. Initial number sequence. Students can now count on to solve addition and missing 
addend problems with screened collections. They no longer count from one but begin from 
the appropriate number. If adding two collections of six and three, students commence the 
count at six and then count on: six, seven, eight, nine. 

4. Implicitly nested number sequence. Students are able to focus on the collection of unit 
items as one thing, as well as the abstract unit items. They can count-on and count-down, 
choosing the most appropriate to solve problems. They generally count down to solve 
subtraction. 

5. Explicitly nested number sequence. Students are simultaneously aware of two number 
sequences and can disembed smaller composite units from the composite unit that contains 
it, and then compare them. They understand that addition and subtraction are inverse 
operations. 

Our research has confirmed this work but experience with interviewing Grade 1 students 
leads us to believe that there is an earlier counting stage which we have called Stage 0. This 
is the stage where students recite the verbal sequence, either successfully or 
unsuccessfully, but do not seem to realise that we count for a purpose. Thus their counting 
is really just a recitation of number names. At this stage they do not have one-to-one 
correspondence. That is, they are unable to co-ordinate the number words with the items 
being counted. 

We have also observed that within some of these counting stages there appears to be a 
progression in the types of responses by children at the beginning of the stage compared to 
a more sophisticated or efficient strategy when they have consolidated within that stage. In 



Table 1 we have given the counting stage, an example of a task and the responses that 
indicate whether a student is beginning at that stage or is using a more efficient strategy 
within that counting task. In bold italics we have included a "teacher-friendly" name for each 
stage. For example, we have called Stage 3 the "count on" stage and have shown how 
students' responses become more efficient when they count on from the larger number 
rather than the first number they are given. 

  

Table 1: Counting Stages and indicators showing progression in strategies. 

Counting Stage Example of task Indicator 
for"beginning" 

Indicator 
for"efficiency" 

Stage 0. Verbal 
count. 

  

When attempting to 
count, students are 
unable to coordinate 
number words with 
items being counted. 

Count out loud for 
me starting at one. I 
will tell you when to 
stop. 

The right words are 
used but may be in 
the wrong order: 
one, two, three, four, 
six, five. 

A number could be 
omitted: one, two, 
three, five, six. 

Usually limited to 
counting to a number 
less than ten. 

Right words in the 
right order up to ten 
but less successful 
from 10 -20. 

  

Stage 1: Count only 
what can be seen. 

  

Students are limited 
to counting those 
items they can 
perceive. 

Child is given a 
container with 20 
beads or counters. 

"Can you count out 
14 beads?" If 
unsuccessful: "Can 
you count out 8 
beads. 

Successful counting 
of small collections 
up to ten objects. 
Depends on their 
knowledge of the 
verbal sequence. 

Successful counting 
of larger collections 
of more than ten 
objects. 

Stage 2: Count all 

Students count from 
one when solving 
addition problems 
with screened 
collections 

There are six 
counters on the 
table. 

"Under this paper 
are three counters." 
(Lift paper 
briefly)."How many 
counters do I have 
altogether?" 

Student counts six 
counters: 1 2 3 4 5 6 
then three counters: 
1 2 3 then all the 
counters: 1 2 3 4 5 6 
7 8 9 

Student counts all 
the counters starting 
at one. First the six 
he/she can see: 1 2 
3 4 5 6 then usually 
waves his/her hand 
over the paper while 
counting 7 8 9. 

Stage 3: Count on. 

  

There are three 
counters on the 
table. 

Student counts on 
from the three 
counters he/she can 
see: 3 4 5 6 7 8 9 10. 

Student counts on 
from the larger 
number: 7 8 9 10. 
That is, they count 



Students begin from 
the appropriate 
number to solve 
addition and missing 
addend problems 
with screened 
collections. 

"Under this paper 
are seven 
counters."(Lift paper 
briefly) 

"How many counters 
do I have 
altogether?" 

That is, they count 
on from the first 
number given. 

on from the most 
efficient number. 

Stage 4: Count 
back. 

  

Students are able to 
focus on the abstract 
unit items. They 
generally count 
down to solve 
subtraction. 

I had 10 lollies and 
gave away seven. 

How many lollies 
would I have left? 

Student counts down 
from ten: 10 9 8 7 6 
5 4 3. 

Student may count 
on from seven: 7 8 9 
10 and says the 
answer is 3. 

Student 'counts back 
to' seven from ten: 
10 9 8 7 and says 
the answer is 3. 

May also count on 
from 7. 

  

Stage 5: Flexibility 

  

Students are 
simultaneously 
aware of two number 
sequences. They 
understand that 
addition and 
subtraction are 
inverse operations 

Can you tell me what 
26 take away 3 is? 

Student uses variety 
of strategies. Uses 
known facts to derive 
new ones. For 
example: "I know 
that 6 - 3 = 3 so 26 - 
3 = 23" or 

"I know that 3 + 3 = 6 
so 23 + 3 = 26". 

Student uses a 
greater variety of 
strategies which 
indicate a good 
knowledge of place 
value. 

  

Strategy choice: Research studies by Gray and Tall (1994) have shown that young children 
who are successful with mathematics use different types of strategies from those who are 
struggling with mathematics. Students struggling with mathematics, are usually procedural 
thinkers dependent on the procedure of counting and limited to the "count-all" and "count-
back" procedures. In summary, Gray and Tall (1994) defined procedural thinking as being 
demonstrated when: 

... the numbers are used only as concrete entities to be manipulated through 
a counting process. The emphasis on the procedure reduces the focus on the 
relationship between input and output, often leading to idiosyncratic 
extensions of the counting procedure that may not generalize (p. 132). 

For example, when asked to count back from a given number students have been heard to 
count up to each number before responding with the number required which is highly 
unlikely to generalise into a backwards counting sequence. 



While some students were dependent on rules and procedures other students gave 
instantaneous answers. For example, when students who gave an instant correct response 
to tasks were asked "How did you do that" they gave several different strategies they could 
have used and checked that their solutions were correct. According to Gray and Tall (1994) 
this use of known facts and procedures to solve problems, along with the demonstration of a 
combination of conceptual thinking and procedural thinking, indicates that these children are 
proceptual thinkers. Gray and Tall (1994) defined proceptual thinking as: 

... the flexible facility to ... enable(s) a symbol to be maintained in short-term 
memory in a compact form for mental manipulation or to trigger a sequence 
of actions in time to carry out a mental process. It includes both concepts to 
know and processes to do (pp. 124-125). 

  

Identification of students "at risk" 

The initial assessment for the Grade 1 Mathematics Intervention program requires teachers 
to assess the extent of the child's mathematical knowledge by observing and interpreting the 
child's actions as he/she works on a set task. Peck, Jenks and Connell (1989), Leder (1990), 
Clarke, Clarke, and Lovitt (1990), and Yackel et al. (1990) all advocate encouraging students 
to talk about their mathematical strategies as the superior method of obtaining information 
on children's own mathematical constructs and knowledge. 

Encouraging students -- particularly those deemed to have difficulties -- to 
talk about mathematics and listening carefully to what is being said provides 
invaluable information about students' learning. It is a strategy that can be 
used readily by classroom teachers to probe and monitor their students' 
learning. The data obtained can serve if necessary, as a rich data base for 
subsequent error analysis (Leder, 1990, p.26). 

As there was no comprehensive test available that allowed Grade 1 students to talk about 
their mathematical strategies an instrument was developed, administered and consequently 
modified by three teachers. This is called the Initial Clinical Assessment Procedure-
Mathematics (ICAPM) -Level AA (Pearn, Merrifield, Mihalic, & Hunting, 1994). Because 
three teachers were involved in the initial clinical interviewing considerable time was spent 
refining the wording of the tasks. This was to ensure each interviewer was comfortable about 
the way the questions were to be asked and was aware of anticipated responses. The 
assessment record was also discussed at length; it needed to be easy to use while allowing 
individual or unusual responses to be noted. 

We have decided to maintain the focus on number in the Mathematics Intervention program 
although we acknowledge the importance of a breadth of mathematical activities. However, 
as the Curriculum and Standards Framework [CSF] states: 

As a student acquires an appreciation of different levels of understanding of 
number, intersections occur with other mathematical studies in ways which 
give number a central unifying role. Work in the number strand links with work 
in all other strands ... Later work in all strands requires that they understand 
and work confidently with all kinds of numbers (Board of Studies, 1995, p. 
42). 



In 1994 both Grade 1 and 2 children were assessed but since 1995 participation in the 
program has been restricted to Grade 1 children when children were interviewed at the 
beginning of each school year. 

The initial clinical interview included tasks that ascertained the facility of the children's verbal 
counting skills, their knowledge of the number word sequence and tasks that would help 
ascertain their counting stage level. The clinical interview takes 10 minutes and includes 
verbal counting tasks such as: 

"Can you count out loud for me, beginning at one, until I tell you to stop?" 

"Can you count forwards by 10's starting with 10?" 

"What number comes after 4?" "What number comes before 15?" 

There were only two tasks based on the counting stages. The first counting stage task was 
designed to determine whether the child can count-on. 

Ten counters are displayed. 

"Here are some counters. Count them." 

(Cover all the counters, remove two and display). 

"How many counters are under the paper?" 

In the second task six counters were displayed and three hidden: 

"There are six counters on the table. Can you count them?" 

"Under this paper there are three counters." (Lift paper briefly) 

"How many counters do I have altogether?" 

Table 2 compares Grade 1 results from 1993 until 1998. In 1993 the program was trialed at 
Bulleen Primary but was transferred in 1994 to Boroondara Park where it is still a prioritry on 
the School charter. 

  

  

Table 2: Grade 1 results from Level AA tests: 1993 -1998 (in percentages). 
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85 
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98 
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77 

  

44 

  

48 

  

67 

  

6
9 

  

--- 

  

88 

  

-- 

  

71 
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1995(n=
26) 

96 65 96 50 50 54 8
8 

92 100 96 46 85 69 

1996 

(n=57) 

95 44 95 32 32 72 5
4 

67 82 72 33 69 62 

1997 

(n=62) 

10
0 

73 97 53 47 66 6
3 

84 90 94 37 79 56 

1998 

(n=58) 

95 52 97 24 41 59 5
0 

72/84* 78/9
7** 

69 29 72 55 

1993-
1998 

(230<n<
278) 

97 60 93 38 41 64 6
2 

77 86 83 41 76 62 

* 72% of the children were successful with "before" while 84% were successful with "after". 

** 78% of the children could count out 14 counters while 97% were able to count out 8 
counters. 

Results from 1993-1998 revealed that of the 278 Grade 1 children who were interviewed: 

• 40% were unable to count backwards from 20 to one by ones 

• 62% had difficulty counting by twos from 2 to 24 and 39 % with fives 
from 5 to 60 

• 36% were unable to count by tens from 10 to 100 

• 38% could not say the numbers "between" six and twelve 

• 23% confused "before" and "after" 

• 14% could not count out exactly 14 counters 

• 17% were unable to accurately count the patterns of dots on a card 



• 59% could not correctly name the numerals 13, 14, 15, 31, 41, 51. 
(Most confused 31 with 13, 41 with 14 and 51 with 15). 

• 24% were only able to count things they could see, hear or feel 
(counting stage 1) 

• 38% were unable to "count back" or "down to" thus had difficulty with 
subtraction (counting stage 3). 

These results indicate that most Grade 1 children were successful in counting forwards by 
ones to 20 and backwards by ones from ten, counted patterns of dots and counted out 
exactly 14 beads. They were less successful identifying the numbers between the numbers 
six and twelve or determining numbers "before" or "after" a given number. Children included 
in Mathematics Intervention were those who displayed difficulties with most tasks and were 
at Stage 0 or Stage 1 and used procedural strategies such as "count all". 

By carefully observing the children's solution methods, interviewers ensured that they were 
aware of the strategies being used and if needed the following prompts were given: "How did 
you work that out?" or "How did you do that?" For example, Table 3 highlights the typical 
responses of children and their corresponding Counting Stages to a task from the initial 
interview given to all Grade 1 students. 

  

Table 3: Typical responses to counting stage task. 

Counting 
Stage 

Task: 

"There are six counters on the table. Under this paper are three counters." (Lift 
paper briefly)."How many counters do I have altogether?" 

0 Response is usually a guess. Children attempt to recite verbal sequence but 
have no one-to one correspondence. 

1 Children can only count things they can see, hear or feel so guess responses 
when given tasks with some counters that are covered. 

2 

  

Usually incorrect response. Children count all collections from one. For 
example, will count the six counters starting at one, count the three counters 
starting at one, then attempt to count the nine counters again starting at one. 

3 Children count on from the first collection of six: six, seven, eight, nine. 

4 Children give instant response and can justify it: "I know 3+3 = 6 and another 3 
is 9". 

5 Children give instant response. (As for Counting Stage 4). 

  

 

 



Comparison with previous research 

These results are of concern when we compare the results with some previous research. 
Wright and his colleagues (1996) have documented the results from more than 200 
interviews of children aged between three and eight years. Three conclusions arising from 
his research included: 

• Reasonable educational goals for children are to reach Arithmetical Stage 2 
or 3 at the end of the Prep year and Stage 5 at the end of Grade One. 

• Only a very small percentage (probably less than 5%) of beginning first 
grade children have not attained at least Stage 2. 

• Grade one children who begin at lower than Stage 3 are less likely to 
advance to Stage 5 than are children who begin at Stage 3 or 4. 

However in our study there were 24% of Grade 1 children and 9% of Grade 2 children who 
had not attained at least Counting Stage 2 compared to 5% of the children in Wright's study. 

  

  

The Mathematics Intervention program 

Selection Criteria 

Screening interview: Since 1994, all children from Grade 1 are clinically interviewed using 
the ICAPM Level AA short version. Children are chosen to participate in the program based 
on the results of the clinical interviews. After recording all results, children are grouped 
according to similar difficulties with the interview tasks and then matched so that those in 
each group would need the same beginning strategies. Some of these difficulties would 
require intervention while others require extra assistance. For example children experiencing 
difficulty with the 'ty/teen' confusion would probably only require assistance from their 
classroom teacher while children having difficulty with one-to-one correspondence would 
probably require time in the intervention program. 

Individual profile interview: After the initial grouping, children considered 'at risk' are listed 
and a tentative list constructed. Decisions are made after looking at the particular cohort of 
children. After deciding on the children to participate in the program an in-depth interview is 
conducted by the Mathematics Intervention teacher to test the security of the children's 
strategies as demonstrated by the initial screening interview. Examples of questions that 
need to be addressed include: 

• Does the child demonstrate one-to-one correspondence in all tasks? 

• Can he/ she count forwards by ones from one to ten? 

• Can the child count backwards by ones from ten back to one? 

• Can he/she give the number after a given number? Is this an instant 
response? 



• Can he/she give the number before a given number? Do they count 
all the way up to the number before responding? 

• Does the child guess the response to the counting tasks? What 
strategies are used - count all, count on or count back? Are these 
strategies used in counting the dots on the cards? 

• Is there any evidence of 'invented strategies'? 

  

The program 

The children are withdrawn from their classes for seven half-hour sessions per fortnight with 
a maximum participation of twenty weeks. They work in groups of no more than three, with a 
clinically-trained teacher, to assist with the development of their mathematical language 
skills and co-operation strategies. Small groups of children with similar difficulties, working 
together with a trained teacher ensures that the children's 'on-task' time is maximised. 
Emphasis is each session is placed on: 

• counting activities both verbally and using concrete materials such as 
blocks, counters, bead frames, straws. 

• games designed to highlight and correct a perceived weakness. 

• oral work using concrete materials. 

• questions that expect the children to reflect on their strategies. 

• the verbal interaction between teacher and students, and between students 

• the expectation that all children would explain their strategies and would 
listen when some-one else was explaining solutions and/or strategies 

• a written activity 

We believe that children experiencing difficulties with mathematics in the early years of 
schooling need to be withdrawn from the mainstream classroom for lessons with a teacher 
who has undertaken special training. 

  

Common Difficulties 

Since the introduction of the Mathematics Intervention program it has been noted that there 
were common problems exhibited by young children considered to be mathematically "at 
risk". These problems have been noted both in the assessment procedure and 
during Mathematics Intervention classes. These difficulties include the following: 

1. Difficulties in elaborating the number sequence. 

a) This could be an incorrect count where the right words are used but in the wrong order: 
one, two, three, four, six, five. 



b) A number could be omitted: one, two, three, five, six. 

c) Sometimes children confuse two sequences as in: ten, eleven, twelve, thirty, forty, fifty, 
sixty, seventy, eighty, ninety, twenty. 

2. Children exhibit little or no one-to-one correspondence. We found children in need 
of Mathematics Intervention have difficulty in coordinating their spoken number sequence 
with the actual counting of objects. 

3. Once children are able to count past ten there is confusion with the "teen" words and "ty " 
words. Incorrect sequences seem to result from the irregularities in the English system of 
words for the words from ten to twenty and the decade words. 

4. Children experiencing difficulty learning the forward counting sequence to 20 have great 
difficulty in counting backwards from 20. 

5. Bridging both forwards and backwards. Several children did not recognise that 20 came 
after 19, and similarly 30 after 29. Each bridging of the decades appeared to be an 
additional hurdle for the child. 

6. Difficulties in understanding what the symbols mean. Although children had encountered 
the signs: +, -, = in their classroom mathematics they do not appear to understand what they 
mean. 

  

Teaching Strategies 

Both the initial assessment and the Mathematics Intervention program require the teacher to 
observe and interpret the child's actions as he/she works on a set task. The initial interview 
requires the teacher to assess the extent of the child's mathematical knowledge while the 
intervention program relies on the teacher's ability to interpret the child's mathematical 
knowledge and then design or adapt tasks and problems that enable the child to progress 
mathematically. All teachers involved with the Mathematics Intervention program have 
attended a course in Clinical Approaches to Mathematics Assessment (see for example, 
Gibson, Doig & Hunting, 1993; Hunting & Doig, 1992) to develop and refine their 
observational and interpretative skills as they all felt the need for additional support in this 
area. They all believe that this is a requirement for teachers working with students 'at risk' in 
mathematics. 

In Mathematics Intervention emphasis is placed on the verbal interaction between teacher 
and students, and between students. Each session is planned to build on previous 
understandings as interpreted by the teacher during the session. TheClinical Approaches to 
Mathematics Assessment course ensures that teachers can observe what the child is doing, 
interpret the child's actions, act on these actions and then reflect on the intervention. 
Experience with the Mathematics Interventionprogram has highlighted several teaching 
strategies that will allow children to experience success with mathematics. These include: 

Verbal Counting: To facilitate the improvement of children's counting skills time must be 
spent each lesson counting both orally and with structured materials. For example, counting 
beads on a bead frame, collections of counters, beads, bears and in fact anything countable. 
Emphasis is also placed on the pronunciation of the number words. Every yearMathematics 
Intervention teachers have observed that children experience difficulties with the number 



sequence due to poor speech especially with the "teen" and "ty" words. Quite frequently the 
mispronunciation had been missed by classroom teachers. As Fuson (1988) wrote, 

... children's ability to say the correct sequence of number words is very 
strongly affected by the opportunity to learn and practice this sequence. 
Children within a given age group show considerable variability in the length 
of the correct sequence they can produce. Frequent exposure to "Sesame 
Street" or to parents, older siblings, or teachers who provide frequent 
counting practice undoubtedly enables a child to say longer accurate 
sequences at a younger age (p. 57). 

Questioning: Teachers need to be skilled in questioning and able to ask mathematical 
questions using the correct mathematical language. Skilful questioning by the teacher is 
imperative to ensure that the children's mathematical knowledge can be used to form a 
strong foundation on which to build further mathematical knowledge. Children should be 
expected to explain their strategies to both the teacher and other students and where 
necessary prompts should be given such as: "How did you do that?" 

Alternative solutions: Children are encouraged to think of, and discuss, different ways tasks 
could be solved. Teachers must refrain from saying whether answer is correct or incorrect or 
that one procedure is better than another. Teacher should encourage children to explain 
their solutions and to tell each other whether or not an explanation makes sense to them. 

Young children will eventually construct the algorithms that are now 
prematurely imposed on them. By letting them change their minds only when 
they are convinced that another idea makes better sense, we encourage 
them to build a solid foundation that will enable them to go on constructing 
higher-level thinking (Kamii, 1990, p. 30). 

Invented Strategies: Carpenter et al. (1998) noted that many children constructed their own 
procedures for adding and subtracting multi-digit numbers without using concrete materials. 
They called these strategies "invented strategies". They found that children who use 
invented strategies developed a knowledge of base-ten number concepts earlier than 
children who relied more on standard algorithms. In their study they found that children 
made "relatively few conceptual errors in using invented strategies, whereas children 
exhibited a number of buggy procedures in using standard algorithms " (p. 19). Children 
in Mathematics Intervention are encouraged to develop and record their own strategies, first 
with concrete materials, and then without using concrete materials. 

Games: To ensure active participation in the intervention program, games are used 
wherever appropriate. The variety of the games depended on the imagination and skill of the 
teachers. This is another activity that can be used successfully in the classroom by 
classroom teachers. 

Games are excellent activities because children play them to please 
themselves rather than the teacher. They are desirable because in games 
children care about sums, supervise each other, and give immediate 
feedback. ... Games are good also because the social interaction they require 
contributes greatly to children's social and moral development (Kamii, 1990, 
p. 29). 

Games using dice are used to compare numbers, add and subtract numbers and to make up 
their own sums. It is this ownership of the mathematics that becomes a very powerful tool in 
learning. Different sized dice can be used depending on the child's ability. A game called 



Twenty was devised by the Mathematics Intervention teacher to assist children to make the 
transition from counting all the counters (Stage 1 and 2) to counting on (Stage 3), or 
"counting back" which are much more powerful strategies. The use of these more efficient 
strategies are necessary if children are to succeed with the formal processes of addition and 
subtraction. 

  

Conclusion 

This research has highlighted the differences in children's mathematical knowledge and the 
type of whole number strategies they use when solving tasks set in different contexts. Grade 
1 students who were successful with the tasks from the initial interviews counted fluently by 
ones, twos, fives and tens from a given number, and demonstrated their ability to choose 
and use the appropriate strategy of count on and count back. These children appeared to 
exhibit proceptual thought (Gray & Tall, 1994). Clinical interview results show that Grade 1 
children requiring Mathematics Intervention were experiencing difficulties with the verbal 
counting sequence and were at either Counting Stage 0, or 1 or 2. That is, they were unable 
to count successfully or used the procedural strategy of "count-all". When unsure of an 
answer these children guessed with no attempt to confirm their answer. 

The importance of providing additional assistance such as a Mathematics 
Intervention program to students "mathematically at risk" cannot be over-emphasised. There 
will always be a need for a program such as Mathematics Intervention which is specifically 
designed to cater for those children who are "at risk". Mathematics Intervention teachers 
need to be confident and competent in mathematics and need to share their knowledge of 
these special students with the classroom teacher. By being aware of the child's 
mathematical knowledge and the types of strategies used the teacher is able to design 
appropriate activities to extend his/her mathematical understanding together with the 
classroom teacher. 

Mathematics Intervention is an example of a program developed and implemented by 
classroom teachers building on current research and designed to empower classroom 
teachers to meet the challenge of advancing all children's mathematical development. The 
research continues into the need for special programs for students "at risk' with testing of 
Grade 3 students in 1998 who were originally tested in 1996 when in Grade 1. The question 
remains: Can researchers assist teachers to develop teaching strategies in their 
mathematics classrooms so that children are able to develop their own strategies and 
understanding that will allow them to be less reliant on inefficient rules and procedures? 
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