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Abstract The project Mathematical Thinking of Preschool Children in Rural and
Regional Australia: Research and Practice aimed to investigate views of preschool
practitioners about young children’s mathematical thinking and development. Structured
individual interviews were conducted with 64 preschool practitioners from rural areas of
three Australian states. The questions focused on five broad themes: children’s mathe-
matics learning, support for mathematics teaching, technology and computers, attitudes
and feelings, and assessment and record keeping. We review results from the interview
data for each of these themes, discuss their importance, and outline recommendations
related to teacher education as well as resource development and research.

Keywords Early childhoodmathematics . Early learning anddevelopment . Preschool
mathematics education

Background

Among researchers, there is a growth of interest in the mathematical abilities of very
young children—perhaps driven by international comparisons of performance at the
primary school level, or by recent emphasis on early childhood education as opposed
to child care (Clements et al. 2004). For example, very recent reviews of research
on mathematical abilities in young children provide evidence that mathematical
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development begins in the first few months after birth, a good early childhood start in
mathematics is critical in later mathematics success, and pre-cursors to more formal
mathematical thought and language can be found in very young children—including
basic operations and activities that are necessary for more mature problem-solving
strategies, numerical operations, measurement, spatial and geometric reasoning,
pattern creation and recognition, as well as certain logical and probabilistic reasoning.
(See, for example, reviews by Anthony and Walshaw 2007; Clements and Sarama
2007; Cross et al. 2009; Gallistel and Gelman 2005; Ginsburg et al. 2006; Mulligan
and Vergnaud 2006; Perry and Dockett 2007).

What is not known, though, is how much early childhood professionals working in
childcare centres and kindergartens are aware of this potential and what they do to
support children’s mathematical development between birth and school entry. It is
important to know what professionals understand to inform the provision of teacher
education and professional development as well as the development of mathematics
education resources for early childhood educators. Another compelling reason to
study preschool practitioners’ knowledge is research evidence that staff training
relating to knowledge of children’s cognitive development is the most identifiable
contributing factor in producing good quality interactions in early childhood settings
(see, for example, research reviewed by Ireland 2006). Little of this research, though,
has focused on early childhood practitioners’ knowledge of children’s mathematical
development. Thus this research aimed to fill (with a focus on rural practitioners only)
what seems to be a gap in research findings by investigating the views of prior-to-
school educators with respect to young children’s mathematical thinking and
development.

This study focussed on rural preschool practitioners’ knowledge and practices. In
Australia, secondary school performance by rural students in basic academic skills is,
overall, poorer than that of their city counterparts (Australian Bureau of Statistics
2005; Bellert 1999), and this is compounded by the number of Indigenous students
living in rural areas. The need to increase educational opportunities through preschool
education has been recognised by the federal government; with the amount of
government financial support for rural and Indigenous preschool education being
increased and the halving of higher education fees for 10,000 early childhood
education students willing to work in rural and regional areas. Further, the nation
has a new early years learning framework that is play-based but focusses on pre-
literacy and pre-numeracy skills. In this context of growth and development in early
childhood education, it is essential to find out what is currently happening in rural
prior-to-school settings and what prior-to-school practitioners understand about pre-
schoolers’ numeracy development.

Early childhood mathematics

By the time children blow out the candle on their first birthday cake, they have
acquired, either by developmental maturity or by experiential learning, some rudi-
ments of arithmetic and a surprising degree of “number sense” as well as an
understanding of other mathematical concepts (Cordes and Brannon 2008; Geist
2009). Preschoolers have been found to be capable of symbolic and abstract thought
far beyond traditional expectations (Brizuela 2004, 2006), and have been observed
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developing skills in mathematical argumentation (Perry et al. 2006) and algebraic
reasoning (Blanton and Kaput 2004). Some studies have found that children apply
patterning skills in a wide variety of situations (Waters 2004) including simple
repetition (Young-Loveridge et al. 1998), part-whole thinking (Hunting 2002,
2003), and spatial and geometric patterns (Feeney and Stiles 1996). In short, much
of a young child’s experience base for quantitative, logical, and spatial knowledge is
acquired informally between birth and age 5 through social interactions, play, family
experiences, and adult-directed activity.

Apart from knowing that teachers have a marked influence on students’ measured
achievement (Cuttance 1998), we know from a vast body of research that preschool
classroom quality, as measured by teacher practices and teacher-child relationships, is
positively related to children’s developmental outcomes. In summarising 40 years of
research on school readiness and undertaking a longitudinal study of over 1,000
children, the National Institute of Child Health and Human Development Early Child
Care Research Network (2002a, b) concluded that children’s development and
academic skills were predicted to a large extent by early child-care experience.
Further studies of cost, quality, and outcomes in preschool settings (e.g., Bryant et
al. 1994; Dunn 1993; Howes 1990) relate child-care quality to young children’s
cognitive development.

It seems clear that this early development affects later success in school mathe-
matics. Tracking of children from the beginning of the school reception year to the
end of primary school (e.g., Aubrey et al. 2006; Entwistle and Alexander 1993;
Tramontana et al. 1988) and into adolescence (Campbell and Ramey 1994, 1995) has
demonstrated the importance of preschool mathematical development. Longitudinal
studies by Aubrey et al. (2006) and DiPerna et al. (2007), for example, found that
without active intervention, children with little mathematical knowledge at the
beginning of formal schooling remained low achievers throughout their primary
years.

There is ample evidence to suggest that many mathematics teachers and programs
for the first year of school significantly under-estimate five-year-olds’ prior knowl-
edge (Carpenter et al. 1993; Hunting and Sharpley 1988; Wright 1991; Young-
Loveridge 1989a; b; Young-Loveridge et al. 1998). The question remains, though,
whether practitioners in prior-to-school settings are also not very aware of appropriate
standards and activities for their young charges.

In summary, research shows that very young children are capable of developing
mathematical concepts, language, and skills that underpin later learning. It has
demonstrated that teacher practices, social interactions, and preschool experiences
can have a significant impact on this mathematical development as well as on
progress into primary and secondary schooling. However, these factors are affected
by practitioners’ knowledge about such development and how to promote it. It is this
practitioners’ knowledge that was the focus of our research.

Methodology

The project Mathematical Thinking of Preschool Children in Rural and Regional
Australia: Research and Practice was funded by the National Centre of Science, ICT,
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and Mathematics Education in Rural and Regional Australia (SiMERR). The project
team1 consisted of 12 academics from 10 universities in Australia and New Zealand.
The project had two main aims: (a) to review recent research literature dealing with
the mathematical learning and thinking of young children and make this information
accessible to practitioners and their educators; and (b) to investigate conceptions and
views of preschool practitioners with respect to young children’s mathematical
thinking and development.

To obtain information concerning the latter of these aims, 64 practitioners from
prior-to-school settings in rural New South Wales, Queensland, and Victoria were
surveyed and interviewed. Once it was decided which centres it would be possible for
individual researchers to visit, these childcare centres or kindergartens were
approached by mail and asked for an early childhood director/teacher or experienced
assistant to volunteer to be interviewed. They were also asked to complete the written
survey, and in most cases this was done by the director.

All of the interviewees were “educators” in the sense that they were preschool
teachers or assistants in childcare centres (for children aged 0–5) or in kinder-
gartens/preschools (for 3–4 year old children). Given the need to travel through-
out rural areas and to obtain permissions from state and regional authorities as
well as centres and individuals, the convenience sample was based on manage-
ability. However, the team was careful to include a range of quite remote settings
and places with significant Indigenous populations as well as some agricultural
areas and small regional towns.

Initially, surveys were used to collect background data about the 64
practitioners and their settings. Then a member of the research team inter-
viewed each practitioner individually in the early childhood settings in which
the participants worked. Each interview was audio recorded and later tran-
scribed for analysis. A common set of structured questions was used—see
Perry (2010) and below for the questions. These were structured around five broad
themes that had been derived from the literature review. That is, we drew on five
research topics and findings that seemed to be very topical, common, and important
in the literature of early years (0–5) mathematics. These were (a) children’s mathe-
matics learning; (b) support for early mathematics teaching and learning; (c) the use
of technology in preschool settings; (d) early childhood educators’ attitudes and
feelings toward mathematics; and (e) practices related to assessment and record
keeping.

The interview data were collated and sorted using NVivo (Bazely 2007). The above
five categories were used for the initial sort,2 then interviewees’ responses and
examples were sorted into open subcategories and sub-subcategories as needed (after

1 Robert Hunting, La Trobe University; Janette Bobis, University of Sydney; Brian Doig, and Judy
Mousley, Deakin University; Lyn English, Queensland University of Technology; Joanne Mulligan, and
Marina Papic, Macquarie University; Catherine Pearn, University of Melbourne; Bob Perry, Charles Sturt
University; Jill Robbins, Monash University; Bob Wright, Southern Cross University; Jenny Young-
Loveridge, University of Waikato.
2 The data were treated as one set. That is, no analysis was undertaken with the aim of comparing results
from different types of preschool settings, responses of teachers and assistants, responses of experienced
and less experienced practitioners, or responses from different states—but these remain possibilities for
future research.
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Strauss and Corbin 1998). Results from each of the five categories are reported in
sections separately below. Each section begins with a statement of the relevant
research questions.

Children’s mathematics learning

Questions used to elicit the 64 rural prior-to-school practitioners’ views on young
children’s mathematics learning were:

& Are preschool children capable of working on mathematical problems or
activities?

& When do children begin to think mathematically?
& Do you have examples of recently observed mathematics learning?
& How does a child considered to have a good grasp of mathematical knowledge act?

Overall, our findings about these aspects of rural practitioners’ knowledge were
very positive, especially in relation to mathematical content—as distinct from math-
ematics processes.

Mathematical content

In relation to the first two questions, those interviewed were overwhelmingly in
agreement that preschool children were capable of mathematical activity and thought.
Overall, a total of 58 practitioners (88%) thought that mathematical thinking starts
before the age of 3, and many identified mathematical activity in babies and toddlers.
As shown in Table 1, many practitioners could back this up by giving examples
related to specific primary curriculum mathematical areas.

Number Most frequently, the interviewees gave evidence of young children’s number
understandings and skills in naming numerals and counting along with basic
operations.

… he will count how many steps.

… bouncing on the beam outside singing Five Little Monkeys … one was falling off so
they were subtracting.

Fewer practitioners mentioned fractioning and sharing, but the examples were apt.

… sharing out the drinks, the playdoh.

Table 1 Numbers (as percentages) of practitioners mentioning mathematics content areas

Number Algebra Geometry Measurement Data and probability Other

Recently observed 32 20 18 26 1 3

A good grasp 48 24 20 7 0 1

Totals 80 44 38 33 1 4
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In describing children who seem to have “a good grasp of mathematical knowl-
edge,” number was the most common area of mathematics mentioned.

I have got a little boy who will often spend a lot of time with his number board.

She was able to add and subtract numbers and she really knew what she was doing. She
had actually gone from sort of having six objects and taking away two and realising that
there were four left to looking at the number six and taking away and having, you know,
six minus four …

Algebra Evidence of early algebra included success with matching, classifying and
ordering as well as a variety of pattern-based activities.

At this point of time he just knows that he has to collect certain things and put them all in
order and make a straight line.

I said, “You have blue, blue, red, red, blue, blue. What’s next?” and she said “Red, red”.

Again, this was an area where quite a few practitioners had noted children with a
good grasp of the concepts.

He will just like put things in order, like shapes and sizes and things like that.

I have got a little girl in this centre that is very intent on when she is patterning with
blocks. She often watches what is created by another child. She will either extend on
that, or she can follow it.

Geometry Many of the interviewees gave evidence of children’s work with geomet-
rical ideas such as shape recognition and use in practical 2D and 3D activities, as well
as awareness and language related to position and orientation.

… a couple of my little 2-year-olds … picked out the circles from the collage.

… we have been asking… where they want to put their hand-printed leaf—whether they
want to put it up high, down low, or in the middle.

Children with a strong grasp of concepts were usually those good at block building
and puzzles.

He will find different ways of doing things with the blocks. You know—making things
with the blocks …

Can put puzzles together—problem solving—to copy a model, like making a dinosaur
from paper shapes.

Measurement In relation to measurement, volume (22% of interviewees), length
(14%), and weight (7%) were the most commonly mentioned topics, although
examples of skills such as ordering and estimation were also given.

… (using) scales and weights, how we measure things, and how we make estimations,
and whether things are going to be heavier or lighter.

44 R.P. Hunting et al.



Data, probability, and other areas Comments in these categories (total 6%) referred
mainly to graphing and problem solving.

We have been talking about what pets we have … got children to stand up if they had a
certain pet … and then counted and then put that up.

We gave them each a block and they put it on the column for their birthday month. Then we
talked about which month had the most birthdays, which had none—like that.

We noted that these pertinent observations about various mathematical concept areas
seemed to be grounded in the practitioners’ personal experience, as many interviewees
claimed that such factors had not been part of their pre-service or in-service training or
teacher education. Further, many commented that they knew of no relevant research and
that it would be useful to have more professional development relevant to young
children’s mathematical learning. They commented on the absence of suitable profes-
sional development materials—particularly those that give evidence of possibilities for
these aspects of child development and illustrative activities suitable for use in preschool
settings. These comments and suggestions led to the first two recommendations3 from
the study: (1) that information about research relevant to the mathematical thinking and
problem solving of young children and infants be incorporated into rural relevant
training, teacher education, and professional development programs; and (2) that such
evidence-based information be made accessible to practitioners through opportunities to
observe young children together with interpretive commentaries and illustrative videos.

While it was clear that most of the practitioners (91%) were able to provide
evidentiary examples of both incidental and planned mathematical activities across the
breadth of the content strands that form the school mathematics curriculum, we found
that this knowledge is rarely shared with other rural professionals or with external
stakeholders such as parents and carers. Interviewees noted that there are few opportu-
nities for practitioners in rural areas to travel for professional development purposes. In
the more remote areas interviewees claimed that they crave professional courses,
reading, and resources—and even people in regional towns commented that they are
constrained by relatively long working hours and tight staffing schedules that make
sharing of ideas and expertise, as well as further professional development, very
difficult. These commonly expressed feelings led to a recommendation from the project
that examples of young children’s mathematical activity and thinking in prior-to-school
settings be made available to parents, carers, and teachers through appropriate articles,
broadsheets, or video. Support for internet discussion groups, practical workshops held
in rural areas, and tutorials in regional pre-service and in-service programs are other
avenues that would help dissemination and the growth of professional knowledge.

Mathematical processes

While the majority of evidence of practitioners’ appreciation of young children’s
mathematics development related to content areas, practitioners did have some

3 It is not our intention in this paper to discuss each of the recommendations arising from the research.
However, they have been included for reference and they comprise Appendix A.
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insightful observations about process knowledge and skills. In total, 22% of the
interviewees expressed views such as that children are capable of quantitative
judgments as toddlers; are capable of deep thinking, prediction, and problem
solving; are natural problem solvers; and that “their thinking capacities are often
underestimated.” Further, some practitioners (17%) cited the abilities of children
to explain a skill to another child, notice and anticipate outcomes, persist, repre-
sent as evidenced through drawings, use trial-and-error methods, and master terms
or the use of appropriate vocabulary.

A lot of language is involved with those children they can explain things, describe things
to you. They have the language.

… doing puzzles: I think that is all of that figuring out where things go and all of
that trial and error and all that sort of thing—and she has been doing that since the
toddler room.

A lot of is that basically they do a lot of trial and error.

These were not necessarily seen as mathematical processes, though, and a recom-
mendation from the project team is that children’s services training, teacher educa-
tion, and professional development programs put more emphasis on process aspects
of the problem solving, reasoning, representation, and other mathematical activity of
children from babyhood through to school entry. The interviewees suggested that
they crave exemplary materials—and particularly multi-media resources—and these
could be made accessible to trainees and parents as well as experienced professionals.
In such materials, there is a need to make explicit the crucial link between under-
standing basic concepts and words and the development of ways of thinking and
other mathematical processes.

Fostering mathematical development

On a very positive note with regard to mathematical thinking, the practitioners
interviewed presented a rich spectrum of views on how preschool children’s reason-
ing might be fostered. The final two questions related to preschool children’s math-
ematical learning focussed on pedagogy:

& How might a carer or teacher foster mathematical thinking?
& What do you do to promote children’s mathematics learning?

Again, the practitioners seemed well aware of the mathematical potential of a
variety of structured and play-based activities.

I have done lots of cooking … so we count out how many cups and we talk about those
—you know, the sizing …

… how many cups it would take to fill the bottle and then a similar sized bottle and then
how many cups it took together.

… [they might] notice the difference and say… that is bigger than there, or that won’t fit
in there, so they are thinking about it before it is happening, during, and after.
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Here, the data analysis resulted in responses being distributed into four broad
classes:

& Child-centred considerations included encouraging children to ask questions (the
most frequently offered strategy, from 36% of the respondents), getting down to
the child’s level, letting children guide the choice of activity, scaffolding from
what the children are doing, starting with what children know, and teaching
without forcing the pace.

& Teaching Style and Philosophy included the provision of learning opportunities
(the most frequently mentioned categories of response: 27%), teacher-initiated
games and activities, encouraging children and parents to believe they can be
successful, getting involved with the children, having more structured time,
having relevant mathematics content knowledge, observing how children play,
seeing opportunities in play, offering open-ended experiences, recognising a
potentially rich situation, modelling problem solving, and “emulation of the
exploratory aspects of a Montessori approach.”

& Capitalising on Children’s Prior Knowledge and Dispositions included taking
and making incidental opportunities (the most frequently mentioned category:
22%), offering activities at the right level, getting the children socially ready for
group learning settings, building on the children’s home-based knowledge and
interests, and emphasising familiar cognitive activities.

& Methods, Strategies and Activities included the provision of concrete activities,
and developing vocabulary (the most frequently mentioned categories: 19%
each), conversations about what is happening around them, developing number
sense, building vocabulary, introducing a new resource each week, organising
activities with older “buddies,” playing games, singing songs, and encouraging
spontaneous play.

While it is true that many such responses would be regarded as good practice in
early childhood education generally, and not necessarily specific to mathematics,
such insights are valuable and worthy of documentation and dissemination, especially
given that they were from interviews about children’s mathematical development.
Dissemination is particularly necessary in remote areas where preschool teachers and
assistants are less likely to be observing, working with, or exchanging ideas and
resources with other early childhood professionals; but it is also important that rural
teachers be involved in documenting case studies of exemplary practice for wider
dissemination—including use in city-based teacher education and professional
development.

Support for mathematics teaching

Two of the interview questions addressed issues related to support for mathematics
teaching in early childhood settings:

& Where do you get information about suitable mathematical activities?
& What kind of assistance would you find useful?
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A rich resource base

Sources of appropriate mathematics activity that were mentioned in response to the
first question seemed to fall into three broad classes that we called people (mentioned
by 38% of the interviewees), media (44%), and meetings (17%).

People By far the most significant source of “people” information was other
early childhood teachers and carers (31%)—including directors of centres, early
years school teachers, and relief and student teachers, as well as immediate
colleagues and friends in other centres. It is important to note here that some
rural professionals (6%) keep in contact with previous lecturers and each other
by email or through electronic social networks. The second most frequently
mentioned category (17%) was personal experience: “out of our own heads”.
Other sources mentioned in this class included ideas and materials from com-
mercial vendors, college and university communities, visiting other centres, and
pooling ideas and resources within a centre; but we noted the potential for
teachers and assistants in more remote areas to be disadvantaged because of
lower numbers of such visitors and contacts.

Media The most frequently occurring mentions of media were searching the internet
(39%) and books (34%), followed by equipment catalogues (13%) and professional
publications (6%). There were many other sources each mentioned by 1–2 people, so
again, we found that practitioners in rural centres drew on a rich diversity of media for
their program planning.

Meetings Categories with the most number of responses in the “meetings” class
were professional development opportunities (23%) as well as material gathered
in TAFE and university courses (14%). This, however, was another aspect
where remoteness had the potential to make life more difficult for rural
professionals.

Overall, though, the picture that arises from responses to this question is of
resourceful practitioners who draw on their fellow practitioners for information, share
willingly, use the internet and publications for new ideas, and take advantage of
professional learning opportunities when these are available. However, many of the
practitioners felt disadvantaged by distance:

We are 3 hours’ drive from (the regional centre) where all the courses are run and half an
hour from the nearest kindergarten.

It was noted, too, that quality research-based resources are few and far between.

Materials from TAFEs and universities are good, but I only have mine and never get to
see any from other childcare centres because it would take all day to visit. I have not seen
a journal since I graduated.

Thus it was a recommendation of the research project that a moderated national
clearinghouse for collecting, evaluating, and disseminating quality early years math-
ematics publications and resources be established.

48 R.P. Hunting et al.



Further assistance

The need for ongoing resource provision and training was also expressed in responses to
the question “What kind of assistance would you find useful?” This question drew three
major types of response: resources (39%), personal support (23%), and training (33%).

Resources The main requests for assistance here included information on mathemat-
ical activities and equipment (16%) and more resources and more varied resources
(16%), as well as more funding to secure teaching and learning equipment (6%). One
suggestion made by an interviewee seemed immediately viable: a website where
ideas could be contributed, and from which they could be drawn.

Personal support Networking with colleagues (9%) was the most frequently elicited
category of “personal support” response, but there were also requests for external
mentoring and for on-site observation and discussion with an outside expert.

What would maybe be the most useful but would cost a lot is to have somebody come in
and spend some time with us and look at what we do. Not just an hour, but maybe … a
day, or half a day with myself and half a day with Helen who is my other teacher, to get a
real grip on how we do things.

Some of the interviewees (9%) indicated, though, that it is not easy in rural areas to
get access to such networks and advice. It is clear that there is potential for a
coordinated approach to mentoring and networking for early childhood teachers—
in metropolitan areas as well as regional and rural areas—with a specific focus on
early childhood mathematics and perhaps involving the preparation of videopaper
communications (Rider and Hunting 2006).

Training Professional development (23%) was the need most frequently mentioned
in the “training” class, and this is a tougher challenge with respect to rural areas.
Some had clear ideas about areas of need (demonstrated by comment such as “Well
how to use the computer properly for starters”). Others though were more vague:
“Just refresh your ideas.” A few practitioners expressed a need for more contact with
regional numeracy support staff.

… trained personnel or workers in that field and so there’s quality of workers and people
that are there for the right reasons.

Others suggested less expensive possibilities.

Even little videos, something for us to watch … we can watch for 15 min and stop, and
okay, we’ll stop here and talk about this …

Such concerns and suggestions led to the project’s recommendation that advanced
training be made available for early years mathematics consultants who would be
available to mentor preschool staff, encourage local mathematics networks, conduct
area professional learning in mathematics, and liaise with mathematics curriculum
leaders in primary schools and in health care facilities and district regional offices,
and throughout rural areas. Some states now have “numeracy coaches” in schools, but
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given what we now know about the links between early years learning and later
success in school, it would seem sensible to opt for at least one consultant in each
region having expertise on mathematical development from 0 to 5 years as well as the
development of an appropriate bank of easy-to-access and easy-to-navigate resources.

Technology and computers

Many of the practitioners commented that their greatest area of need, in terms of
professional development and advice, was in the use of computers—and this did not
surprise us. As mentioned above, our review of the literature had already showed that
the use of computers and other forms of technology is a common focus of early
childhood literature—with many of the issues summarised in reviews such as those
by Burnett (2010), Commonwealth of Australia (2009), and Stephen and Plowman
(2003). Thus there were three questions about technology included in the interview
schedule:

& What technology resources do you think are important for children’s learning of
mathematics?

& Are there computer resources that are used for children’s learning of mathemat-
ics? How?

& What programs or software are used?

We learned from the interviewees that a wide variety of technology is used in rural
preschool facilities, with approximately half the interview comments featuring elec-
tronic devices and the other half non-electronic devices. Table 2 summarises the
number of interviewees who mentioned different types of technology.

While all centres had computers for administrative and staff use, 53 centres (83%)
also had computers available for use by the children: 26 practitioners said that they
used these with children, while 27 people did not. Overall, the main reasons cited for
practitioners not using computers was lack of availability, followed by small numbers
of people saying that the computers were inoperable or that they lacked the necessary
experience. In fact, a notable feature of the data is that across the questions about

Table 2 Numbers (as percentages) of practitioners mentioning specific types of technology

Category Technology type Percentage of interviewees

Electronic devices (54%) Computers 28

Calculators 8

Digital cameras 6

Interactive Smart Boards 5

Other (<3 people) 9

Non-electronic devices Cash registers 8

Telephones (non-functional) 6

Overhead projectors 5

Other (<3 people) 18
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teacher support and technology use, many interviewees (28%) mentioned that tech-
nology use needs attention in training, teacher education, and rural professional
development programs.

However, respondents generally named a wide variety of sources for suitable
programs or software. CD/DVD programs dominated (33%), although other sources
included the internet (5%), and some other interesting sources such as Computer Gym
visits, parent-created games, and SMART Board software.

Attitudes and feelings

A further two interview questions addressed issues concerning children’s and teach-
ers’ attitudes toward mathematics:

& How do you ensure that children feel good about mathematics, and that children
will be ready to learn mathematics when they get to school?

& How do you feel about mathematics?

Children’s attitudes

Practitioners’ responses to the issue of ensuring children felt positive about mathe-
matics were divided broadly into teaching-focussed approaches (72%), child-
focussed approaches (27%), and what we called “dispositions” (6%).

Teaching-focussed approaches This category included general pedagogical strat-
egies such as teaching that mathematics is fun to learn, placing an emphasis on
play and informal activities, including activities that are exciting or enjoyable
and related to the children’s interests, making mathematics part of everything
that the children do, affording praise or rewarding children for their efforts, and
providing choices of activity. Specific pedagogical strategies mentioned by these
practitioners included:

& giving positive feedback, such as cuddles, high fives, and stickers;
& making mathematics engaging and interesting, including de-emphasis of wrong

answers, incorporating music, and making mathematics a game;
& provision of open-ended activities; and
& emphasis on the language of mathematics.

Child-focussed approaches Comments put into this category showed consideration
for the children’s capacities, using their ideas, encouraging experimentation, and
letting children set their own pace.

I love the emergent curriculum and I just love the children actually bringing the things
out … If someone was interested in time we might make clocks …

The biggest thing is no pressure, [to] allow them to learn from what they want to get out
of the experiences.
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Dispositions Some interviewees (6%) focused on ensuring positive attitudes by being
self-positive and remaining conscious of being a role model for how mathematics
learning is approached.

Overall, then, this category of responses provides a very strong foundation for the
dissemination of positive advice, activities, and approaches to pedagogy that ema-
nates from rural areas. Again, it would be useful to have evidence-based stories,
videos, and other resources that illustrate and disseminate these sensible approaches.

Assessment and record keeping

The final category for data gathering was evaluation of children’s progress. The
questions that all interviewees were asked here were:

& How do you know if a child is making progress in their mathematical
development?

& Do you or the Centre document children’s participation in mathematical activi-
ties? (If yes) In what ways do you or the Centre do this?

& Would you be willing to give me a copy of ways in which you document
mathematical learning at the end of this interview?

Responses indicated a wide and sophisticated range of sources of evaluation of
progress in mathematical development, including affective indicators, evidence of
increased enthusiasm for an activity, observations, records of progress (such as check-
lists, developmental summaries and photographs), social indicators (including conver-
sations, and talking to parents), task competence, and posing challenging problems.

“Observations” (49%) was the most frequently offered category of response.

Every day you are going to like recognise each learning obstacle that they overcome.

Well, we take lots of observations, which obviously shows us the development of the
child [like] they are counting or rote counting … and the way that they are talking while
measuring in the sand pit.

Methods of documentation included records of observations, photographs, portfo-
lios, and daily journals or diaries. Some teachers and assistants in larger centres, or in
networked centres, had an advantage here, as they were provided with a range of
models for assessing and reporting on specific aspects of children’s mathematical
development. However, not all of these were of a desirable type for use with very
young children (due, for example, to too much emphasis on number operations), and
it is clear that there is much potential for professional development and resource
provision in rural areas.

Implications of the results

The results of the interviews with the 64 early childhood practitioners as summarised
above have implications for early childhood teacher education as well as implications
for resource development and further research.
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First, we suggest that careful review of pre-service early childhood programs needs
to be undertaken to ensure that sufficient emphasis and time are devoted to consid-
ering the mathematical capacities of children from 0 to 5 years. Relevant courses
include not only university and college courses focussed on training childcare leaders,
teachers, and assistants, but also in-service professional development opportunities
for practitioners. There is also potential to reach into the health education area
because our study has implications for rural infant welfare centres and the roles that
they play, especially in the education and support of parents in remote areas.

Next, we have signalled above a need for interpretive commentaries and video
records to illustrate mathematical activities and the application of relevant research
results. Fortunately, such records can now be made accessible easily to settings
(including remote rural areas) via the internet. Web-based resources would also meet
many of the mathematics curriculum and resource needs identified above, although
physical and financial resources were also an issue raised in a few centres.

Further, our interviews revealed that prior-to-school practitioners are capable of
identifying children’s mathematical activity in both structured and unstructured play
settings. Ways of exposing novice practitioners and carers to more experienced
professionals’ observations and insights need to be explored, particularly in rural
areas. For example, we noted the need for education and training programs to explore
how current technology tools might be applied in the planning and implementation of
mathematics learning activities and structured play, to address the role of affective
and attitudinal factors in the mathematics experiences of both the adult practitioners
and the young children, and to incorporate rationales and examples of a range of
assessment and record-keeping methods used by practitioners to document children’s
mathematical development and progress. While it is clear that there is a rich resource
of teachers in rural prior-to-school settings that could be drawn on to provide
examples of exemplary practice and illustrative materials for these purposes, our
research suggests the need for cases of best practice to be exhibited and incorporated
into education and training programs for both novitiate practitioners as well as those
undertaking advanced training. Those more experienced who are undertaking post-
graduate training may be encouraged to undertake action research and capstone
studies that could be shared with other practitioners and stakeholders in the wider
community.

Finally, we signalled the advisability of providing consultants, mentors and other
support for even fully qualified and experienced teachers and carers in rural prior-to-
school settings—especially in remote areas. The form of required advanced training
could vary regionally, but ideally should be offered within the framework of course-
work Masters degrees with significant on-line components. This could be a cooper-
ative effort, with staff from various institutions contributing courses based on
particular expertise and affinity, incorporating distance learning and video-based
classes.

In relation to further research, it is clear that there is no shortage of problems,
issues, and research questions that underlie provision of effective prior-to-school
practices and well-educated personnel in relation to young children’s mathematical
thinking and development. In particular, it seems that there are many opportunities for
further research into the effects of rurality in the teaching of mathematics and the
continuing development of teachers at prior-to-school and early years mathematics
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education. We recognise that the research team’s work was limited to a sample of 64
practitioners employed in centres in Australia, and more specifically from its three
eastern mainland states, so more data are needed to provide a better picture that is
representative of all of rural Australasia—and particularly from very remote areas in
more western and northern areas. Of course, the questions we asked also apply to
non-rural early childhood settings.

In conclusion, our research gives valuable insights into how adult practitioners in
rural areas view children’s mathematics learning and the kinds of support available in
rural areas. It captured information, too, on their uses of technological tools, their
attitudes to mathematics education, their opinions about how young children can
learn to enjoy mathematics and be successful with mathematics, and their knowledge
of ways and means of assessing and recording young children’s mathematics
learning.

Most importantly, the research highlights the strengths that many early childhood
practitioners have that could be utilised in leadership roles in professional develop-
ment that is based on the evidence arising from their own location-specific practices
in rural settings.

Appendix A: Recommendations of the project

Recommendation 1: That information about research relevant to the mathematical
thinking and problem solving of young children and infants be
incorporated into training, teacher education, and professional
development programs.

Recommendation 2: That such research information be made accessible to workers
through interpretive commentaries and illustrative videos.

Recommendation 3: That examples of young children’s mathematical activity and
thinking in prior-to-school settings, involving structured and
unstructured play, be made available to parents, carers, and
teachers through appropriate articles, broadsheets, videos, In-
ternet discussion groups, and in workshops and tutorials in
pre-service programs.

Recommendation 4: That training and professional development programs provide
appropriate emphasis on process aspects of young children’s
mathematical problem solving and activity, as well as make
explicit the crucial link between understanding basic concepts
and words (content) and developing ways of thinking
(process).

Recommendation 5: That consideration be given to the notion that for a preschool
worker to successfully recognise and foster important process
skills young children use as they engage in mathematical
activity, the workers themselves should be mathematically
active, and have appropriate personal experience at their level,
in order to develop process skills they would seek to instill in
the children with whom they would interact; and that support
be given to early childhood workers to assist them to
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recognise, experience, and learn about the mathematical con-
tent and processes that they seek to develop in young children.

Recommendation 6: That case studies of exemplary practice be documented, ana-
lysed, and disseminated. These cases should be illustrative of
the range and depth of strategies workers use in their engage-
ments with young children.

Recommendation 7: That a national clearinghouse for collecting, evaluating and
disseminating suitable quality early years mathematics publi-
cations and resources be established.

Recommendation 8: That advance training be made available for early years math-
ematics consultants who would be available to mentor pre-
school staff, encourage local mathematics networks, conduct
area professional learning in mathematics, and liaise with
mathematics curriculum leaders in primary schools and in
health care facilities and district regional offices.

Recommendation 9: That provision be made in training and professional develop-
ment programs to explain and demonstrate the role of super-
vised interactive activity for fostering children’s mathematical
thinking using computers, the Internet, and other multimedia
tools and resources.

Recommendation 10: That training and professional development programs need to
place particular emphasis on affective aspects of mathematics
learning and teaching. In particular, reference should be made
to the influence workers’ personal feelings about mathematics
can have on the children they teach and care for, how workers
can identify what specific mathematical experiences or skills
have contributed to their regard for the subject, how they can
be assisted to address these issues, and specific ways in which
workers can make mathematics pleasurable for children.

Recommendation 11: That training, teacher education and professional development
programs incorporate rationales and examples of the many
types of assessment and record keeping considered useful
and important.
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