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Abstract

In this paper, | describe some of the early experiences of the Early Numeracy Research Project (ENRP), a
professional development and research project in 35 schools in Victoria, Australia, in grades K-2. 230 teachers
have been using information collected during a 40-minute interview with Kindergarten to Grade 2 students to
inform planning and teaching for individuals, small groups and the whole class. The interview was based on a
mathematics framework of “key growth points’ in children’s mathematics learning. The experience so far with
ENRP indicates that the use of the one-to-oneinterview by classroom teachers with individual students provides
powerful information on the mathematics children know and can do. The paper outlines the background of the
project, some comments from teachers regarding highlights and surprises which emerged from the interview, and
examples of classroom ideas and activities which teachers have devel oped using what they found.

Trendsin Maths Assessment

Inthe 1980sin Audtrdia, an increasing consensus emerged among classroom teachers that
traditiona forms of assessment were inadequate in meeting dl the revised goas which teachers held
for assessment. The argument was that if we value genuine understanding, problem solving and
group sKkills, and the ability to use mathematicsin “red” Stuations, then we needed to broaden the
repertoire of assessment techniques from the classic pen and paper test, combining “informal”
assessment with a greater range of forma methods of assessment.

Consequently, the late 1980s saw an increased emphasis on the use of anecdotal records,
checkligts, portfolios, student self-assessment and so on. These assessment dternatives continue
today, with teachers refining them in light of experience.

In the 1990s, issues of accountability a classroom, school and system level brought a
greater emphass on nominating desired outcomes and ways of collecting, documenting and
reporting student growth over time.

Irrespective of how these trends are viewed, much has been learned about assessment in
the process. Unfortunately for the busy teacher, it remains true that the easier a given form of
assessment isto use, the less useful the information it is likely to provide. The chalenge remains
therefore to make assessment meaningful but a the same time manageable. The experience of the
ENRP is that the use of one-to-one interviews with children, if properly resourced, can be both
meaningful and managegble.

A Brief Overview of The Early Numeracy Resear ch Project
Teachers and children from 35 schools (28 Department of Education schools, 4 Catholic schools
and 3 Independent schools) are part of the Early Numeracy Research Project for the next three
years (1999-2001), in conjunction with Augtrdian Catholic Universty and Monash Universty. This
project follows the highly successful Early Literacy Research Project. The aims of the project
include:
- towork with teachersto explore their beliefs and understandings about how students develop
their understanding of numeracy, and how this can be supported through the teaching program,;
and
to evduate the effect of the professona development program on student numeracy outcomes.

! | acknowledge with thanks the ideas reflected in this paper from classroom teachers and fellow project staff in
the Early Numeracy Research Project.
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The Early Y ears Numeracy Coordinator and the teachers at Kindergarten to Grade 2 form
the “professond learning team” at each school. Such teams meet weekly to share experiences and
to plan programs together. Geographica clusters of learning teams from the 35 schools meet
monthly, and dl teachersin the project (around 230) meet as alarge group severd times ayear.
Each team and cluster is supported by one or more university staff and staff from the Early Y ears of
Schooling Branch of the Department of Education (Victoria) who will have close and regular
involvement in classrooms and cluster meetings.

The project team has used the research literature and the advice of recognised expertsto
creste a“framework” for early years numeracy learning, with a particular emphasis on key “growth
points’ in children’s understanding of mathematics. Growth points have been established in key
areas of number and measurement, including Counting, Place Vdue, Time and so on.

Every child will be interviewed for approximately 30-40 minutes by their regular classroom
teacher in March and November each year, in order to determine the level of growth in
understanding across the yesr.

Over the course of the project, the research team will identify those teaching approaches
and school and classroom gtructures which are most effective in supporting maths learning in the
early years. These can then be shared with dl the teachers and schoolsin the state. Cluster
coordinators and teachers are also working with parents to discuss the kinds of everyday family
activitieswhich can support the work of the teacher and school in maths, and give children a
positive and confident start in their meths learning.

The Power of the One-To-One Interview in Informing Planning and Teaching

Early in 1999, atask-based interview was developed by the research team, piloted and tridled for
useinthe ENRP. To this point, the mathematica focus of the interview has been on Number and
Measurement, with Geometry/Space and Probability and Statistics tasks to be added in 2000. The
interview takes the form of a*choose-your-own-adventure’, in that depending upon children’s
responses to a particular task, the teacher may choose to skip some of the subsequent tasks, or
take asmall detour into other tasks which probe further conceptions or misconceptions reveded in
the previous task.

Tasksin theinterview are tightly linked to the growth points mentioned earlier. Student
responses therefore provide the opportunity for teachers to gain a sense of whether children have
“reached” particular growth points.

An exampleis probably hdpful in illustrating the “ choose-your-own-adventure” nature of
the interview, and its relation to the growth points. In one task, the child is asked to use a plagtic
cup to take alarge scoop (gpproximately 20) of plastic teddy bears, the kind of teddiesincreasingly
used for mathstasksin P-4 classsrooms. The child isthen asked to estimate, without counting, how
many arein the scoop. They are then asked to count the teddies.

If the child can successfully count a collection of 20 or more objects, they can be
conddered “rationa counters’, and move into arange of tasks, involving counting forwards and
backwards sarting from varying points, and then into increasingly complicated skip counting. If
they are unable to count the cup of teddies, they take adetour into a different set of tasks, which
provide information on ordina number, one-to-one correspondence, conservation of number, and
petterning.

So, asaresult of the interview, the teacher builds up a picture of the child’s understanding
of arange of key mathematical ideas, and iswell placed to plan ingruction for individuds, smdl
groups and thewhole class. Mesetings of school professond learning teams, regiond cluster
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meetings, and statewide professona development programs enable these ingghts to be shared with
colleagues, and for the “wisdom of practice” to be shared.

Highlightsand Surprises From the Interviews as | dentified by ENRP Teachers

Following the completion of the interviews in March, teachers were asked to write about highlights
and surprises that had emerged from the interview process. Although many themes emerged, | will

focus here on five of particular interest.

1. Surprise at What Many Children Were Able To Do.

Many of the surprises related to children’s capacity to ded confidently with large numbers, and the
wide variety of strategies used in solving the problems.
Working with a gifted Kindergarten child who actually worked out the answers quicker than |
did. Reading 24,746,154 on the caculator. Amazing!
| have one grade 2 student in my P/1/2 class whom | know loves maths—number in particular.
He worked out the answer for 134 and 689 in hishead. This child was able to articulate dl the
drategies he used.
My greatest surprise was that most children performed significantly better than | anticipated.
Their thinking skills and Srategies were more sophisticated than | expected.
Some of the children who have a*“lesser” understanding of numbers (and often literacy) were
often more astute in the measurement activities.
The fact that nearly dl the Kindergarten children used a*“counting-on” strategy; most said
“because that’ s how the grade 1'sdo it!”

2. Surpriseat The Difficulties Which Some Children Had With Certain Tasks.

Tasks involving multiplicative reasoning (e.g., putting two teddies in each car or sharing teddies
between “teddy mats’) surprised teachers with the difficulty children displayed, as did some of
the tasks relating to concepts of time.

A child of grest potentia, perhaps gifted, completed nearly the entire interview in al areas, but
we found out he couldn’t tell the time!

Difficulty in counting backwards for some children was a surprise.

| was amazed that many of my students had no logica system when naming the days of the
week, or the months of the year. They just randomly stated days with no way of checking.
One child in grade 2 who was mathematically skilled with numbers and very aware of them, was
completely floored when he had to share the teddies evenly on the teddy mats. Hetried every
possible way and could not work it out.

Some children tested could not explain their process of working “things’ out and yet these
children appeared to be very “able’ in usud classroom activities.

The greatest surprise from the assessment interview process was discovering that the children
who you thought had specific concepts, in fact couldn’t use these/didn’t have them in a one-to-
one Stuation—that they were good & “hiding” within the group.

The other surprise was how few children had the ideas of early divison.

3. The Emergence of The Quiet Achievers, Particularly Girls.

Severd teachers commented that the interview with individua children “painted” a different picture

from that which emerged during whole class and small group classroom activities.
Finding out the ability of some of my quieter Sudents amazed me. Being given a chance to
answer aquestion they knew without another student interrupting them was very rewarding for
them. But it was aso exciting for me to see what ahility they had.
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In every grade thereisthat quiet child you fed that you never redly “know”—the one that some
days you're never redlly sure that you have spoken to. To interact one-on-one and redly “talk”
to them showed great indght into what kind of child they are and how they think.

4. The Power of the Interview Data in I nforming Teaching.

Many teachersindicated that the information provided by the interview suggested “sarting points’
for ingruction.
The greatest highlight of al isto be able to clearly see where the child isa and what maths work
needs to be worked on to further enhance his kills.
| was very surprised with how much many of the children knew and how many different,
complex sirategies were being utilised in order to work at the answers to the many open ended
problems. It has been an eye-opener and | have since based alot of my own teaching on the
results gained.
My greatest surprise(s) was the wedlth of information gained from the assessment interview—
how confident the children were in responding to a neverending supply of questions ... and how
I’ve been about to “use’ (adapt) some of the ideas into my classroom practice.

5. TheLevel of Enjoyment and Confidence Displayed By the Children During The
I nterview.

We can sometimes be preoccupied with children’ s cognitive growth, with insufficient attention paid
to affective aspects. The enjoyment showed by dmost dl children during the interview, whether
their mathematical understanding was high or not so high was important. It emphasises that
children appreciate the opportunity to show their understanding, particularly when they have the
teacher al to themsdlves.

How enjoyable for both teacher and child. It gave the children the opportunity to spend
individua time with the teacher and the children responded postivey. Many couldn’t wait for
their turn and chatted away during the interview.

How adaptable/patient and flexible young children can be when working under difficult
conditions, and how resilient teechers are after Stting on asmall chair for 2 dayd

| have achild with cerebrd pasy who isin awhedchar and has limited motor skills. He was
determined to do dl the tasks without help from hisaide and he did. The look on his face when
he completed each task was amazing.

My highlight was when the children tried to explain how they worked out their answver. Severa
sad “my braintold me’. The best one was “my mum told me the answer would be that”.

The grestest highlight was that no matter a what level the children were operating
mathematicdly, dl children digplayed a huge amount of confidence in what they were doing.
They absolutely relished the individua time they had with you; the persond fedl, and the chance
to have you to themsdves. They loved to show what they can do.

On ahumorous note, a favourite anecdote from the interviews was the following comment from a
Kindergarten teacher: Children had been asked to “draw a clock”, for use as abasis of discusson
of their understanding of how time and clockswork. The teacher takes up the Story: “| asked the
child “What are the numbers on the clock doing? The child looked strangdly a me and said ‘the
numbers are doing nothing, they are waiting for the arrows to come around. Don't you know that?
Areyou stupid or something?”

Linking Assessment and Teaching
Sincetheinterview period in March, ENRP teachers have been usng what they found to plan
classroom activities which help children move towards the growth points. Some examples from
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teachers at Anglesea, Echuca South, Mandama and Ocean Grove Primary Schools illutrate the
purpossful choice of activities, with clear links to important mathsidess.

Ordering Numbers. One teacher noticed from
the interviews that many of her Grade 1 children
could read, write and interpret two and three digit
numbers, but they had considerable difficulty when
it came to ordering them. She asked children to
cut out numbers from avariety of catalogues, and
to order them, thus focusing on this important idea.

ey

Another teacher used a smple card game to provide practicein
recognisng the smdler and larger of two one-digit numbers. Having
removed the picture cards, and shared the pack between the two players,
the students take it in turns to place a card down. The student whose card
islarger takes both cards. The game continues until al cards are with one
player. (This can teke along time!)

Using the Constant Function on the

—t S iy EaTE e Gl il
Calculator to Explore Number O BT -
Patterns. Many teachers have found R ol ) e BT P
thz?t the congtant function enables 108 N7 a6, | lirent do 04 G=
children to explore and understand ] ; ; _ .
. . and Y en  went o | & and L
important patterns (such as adding 10, b bt S S Aty T
Subtracting ten, adding 9, and so on). e g L { s e e
Stephanie wrote about patterns that she "“*j ant_plin ond the Q€S sk
found as she used the calculator to add done | tho rght 11 _tal Qs amasiy
o: | d ont reou how o clchid

works Lut (T Sor is good.
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Relating Times of the Day to Key Events.
Some Kindergarten teachers noticed that
children needed more practice with linking times
of the day to regular events. Children were
asked to think of things thet they did at different
times of the day, and to draw pictures,
illugtrating these. The teacher then encouraged
them to link length measurement with time, by
placing agrip of paper beside each drawing,
with its length chosen to reflect the rddive time
needed for each activity.

Adding to Ten. Indeveloping strategies for solving addition and subtraction problems, one key
growth point includes a confident understanding of combinations which add to 10. Many ENRP
teachers are using “tens frames’ to help children develop this understanding.

One teacher used a card game to help children to recognise
combinations of cards which add to ten. All non-picture cards are spread & |E v v

out in an array, face up, and children in turns take a selection of cards (two : : &
or more) which add to ten, where possible. The game continues until no ood laved bhaias
such combinations remain. 2 gl

On the same mathematica point, another teacher posed the [ . 'E;, &
following problem: “The principa hastold me that ten new Kindergarten 4 4 f"f Py
children are coming soon, but he forgot to ask how many girls and how 4,“}1 :o: v %
many boys. How many of each could there be?” The children took this )
question, and developed arange of different strategies for determining and ‘a8 ia & e ¢
representing the possibilities. 1t was a nice example of atask which links ® ,,,"'* ¢
different content areas—in this case, Number and Chance and Data. v ***E ¢ 0.

Given the wide range of understanding reveded in the interviews, many teachers have used
open questions to enable children to respond at their own level of understanding. The card task
aboveisjust one example of this.

All of the examples discussed exemplify focused teaching, where teachers have identified
aress for atention, and planned activities which pinpoint these aress.

Conclusion
| have often used two related quotes to illustrate that assessment divorced from subsequent action is
unlikely to lead to improved learning:
“ Nobody ever got taller by being measured” (Professor Wilfred Cockroft, UK)
“You don't fatten a pig by weighing it” (American equivaent)

While my views haven't changed gresatly on this point, it could be argued that the children
involved in these interviews “grew” in the process. They grew in their own confidence in themsalves
aslearners of mathematics, and in their understanding of some mathemetics concepts which they
were meeting for the first time, in a supportive and enjoyable environment.

| have aso claimed for along time that teachers build up a very clear and accurate picture
of children’s understanding of mathemeatics through watching and listening to them, asthey engagein
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everyday classroom activity. The experience of ENRP teachers seemsto indicate that this picture
can be grestly “sharpened” through focused time with individuds.

Although the Early Numeracy Research Project is il inits early stages, we can confidently
clam that the time and cost involved in giving teachers one-to-one time with children around arange
of rich mathematica tasks provides a powerful opportunity for children to show what they know
and can do, and creates a grest Sarting point for teachersin providing meaningful and challenging
experiencesfor dl their sudents.
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