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This investigation examines the role of the homgesuisor (a parent) in the development
of children’s numeracy in a distance education gy environment The case study
explores the relationship between home and schaxhgrships as young students make
sense of mathematics outside of a “more traditioslssroom context The learning

materials provided by the school were more likelypé used in flexible and dynamic ways
if the supervisor initiated the (re)constructionleérning activities Although the home

supervisor had the most dramatic influence on daghing and learning processes being
implemented to support young student’s numeracyeldgwment, it is argued that new

advances in technology may provide opportunitiescfassroom teachers to become more
involved in the learning process

It could be argued that learning and doing mathmsiaé an act of sense making and
consequently involves cultural, social, and cogeitphenomena that cannot be separated
(Schoenfeld, 1989) If designed in a manner thasicters these “learning dimensions,”
mathematics activities can be personalised in wlagfsprovide opportunities for enhanced
mathematical meaning Unfortunately, school mathiEsaarely considers the social and
cultural contexts of learning (Lowrie, 2004a) sine®st engagement is based around
whole-class activities that fail to consider autieelements of problem solving (Lowrie
& Clancy, 2003) Although the planning of in-schaatkivities to align to students’ out-of-
school mathematics experiences can be challengitasifgila & de Silva, 2001), the
authenticity of such experiences can lead to pawerfd rich learning contexts (Lowrie,
2004b) and transform students’ beliefs about probtolving and alter the culture of
mathematical engagement

Numeracy Engagement in Different Contexts

Some educators have commented that mathematicsienges in and out of school
can build on and complement each other (Masindiayidenko & Prus-Wisniowska,
1996) when various learning cultures are recognised celebrated The home
environment is one such out-of-school context tizet foster and developments students’
learning and practice It is certainly the casé thmilies are the fundamental educators of
children Although family, home and community coctrens are both important and
essential in the education of all children, suclatr@nships are vitally important to the
education of children in rural and remote arease Tlome supervisor/tutor plays an
influential role in the development of studentsrgng outcomes (Loudin & Rivalland,
1994) as “home, school and community representniagor overlapping spheres of
influence in children’s education and developme(®oos & Jolly, 2004, p 280)
Collaboration with families and communities candiéa the provision of a curriculum that
is culturally and individually relevant (Gestwicki,992) Moreover, school initiated
partnerships with parents and the community cad teashared decision making and the
promotion of social justice and equity (Bloom, 1995
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Goos and Jolly (2004) maintained that distance a&itut is one of the longest running
partnerships between schools, homes and commuimitidgistralia Although Distance
Education (DE) outcomes and syllabus documentsdargical to that of regular schools,
the context in which learning takes place is quitéerent to traditional school settings
These settings tend to range from formal classrd@vhere designated areas are created in
the home to mirror regular classrooms) throughmtormal arrangements (where students
learn seamlessly throughout the day through interacwith learning materials and
engagement with their supervisor) These learnirgterals are distributed from a
Distance Education Centre (school) each fortnighth a supervisor (usually a parent)
responsible for establishing a learning environmand providing an opportunity for
students to complete the designated activities dwertwo week period The classroom
teacher, who physically could be thousands of kdtes from the student, relies on
satellite communications to interact with indivitkiand small groups of children for
approximately two hours per week Consequentlystipervisor plays a significant role in
the delivery, construction and modification of l@ag activities It is important to note
that the term supervisor is used to describe thenpdrather than parent or teacher) despite
the central role they play in the learning process

This investigation examines the role of one homeestsor in supporting the
numeracy development of rural distance educatianlestts in the early years This
supervisory role is extremely influential in thevd®pment of students’ numeracy
understandings (Goos & Jolly, 2004) since the suger is both a parent and a curriculum
innovator Cairney’s (2000) desire to raise thdifgof the family as partners in education
is explicitly embodied in the distance educationtegt Moreover, the research literature
that suggests that parental involvement benefitisireim’s numeracy development (e g ,
Epstein, 2001) can be explored in a context whezertteraction between student, teacher,
parent and community (Askew, 2004) are closelynaidy

Context of the Study

The Participants

The Hayden family live on a relatively large rupabperty in NSW, Australia Farm
productivity includes both grazing and crop product One of the fundamental reasons
the Hayden’s have elected to participate in DE stihg is because of the travelling time
to the nearest school Although there is a schosldtop within twenty kilometres of their
home, with a long bus trip to follow, the actuah& taken to get to the school is viewed as
both too far to travel and too tiring for the clhndd The children do make this trip once per
week (on a Friday) and they are absolutely exhdusgahe end of the day

There are four children in the Hayden family Thaest, Georgia, has been involved in
this form of schooling for four years The twingide and Holly, are in Grade 1 while the
youngest, Alexis, will begin pre-school one day week next year The children primarily
go to the “local” school as a form of socialisatiand in order to allow the supervisor
(mum) to undertake work and house related dutiaswiould otherwise not be completed
if the children were at home doing their school kvor

The Setting

Although the children enjoyed catching up with theiends each Friday, they much
preferred engaging in literacy and numeracy aetiwiat home rather than at the local
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school The twins were highly articulate girls whiere at ease discussing comparisons and
contrasts between the two settings It seemediliegtenjoyed the flexible nature of the
DE mode and had already begun to develop imporkitis of independent learning
despite their age They thoroughly enjoyed theniegr environment that had been
established at home The Hayden’s purchased a ddéaime building three years ago (at a
cost of $5000) which has subsequently been refouedisnto a wonderful classroom The
twins commented on how they had helped to paintkagsroom, with a colourful display
of worksamples and paintings displayed around dloenr The supervisor commented that
it was important to have a defined space for tlsstbom so that there was an obvious
barrier between home and school The girls indecétat mum even had to lock the room
in the school holidays because they wanted to gothe room outside school hours It was
clearly evident that the girls enjoyed being taugittheir mother and had a vibrant and
passionate “love for learning” Moreover, it wasalevident that as a supervisor, Mrs
Hayden had a sound understanding of pedagogy andistinctive learning needs of her
children

The site is well equipped to take advantage ofCikeprovider’s satellite initiative In
fact the residence is classified as a dual site-efwmheant the satellite dishes on the
property has two sets of connectivity hardware l(iding computers, scanners, modems
and writing templates) They also have another aderpspecifically designated for
software utilization (eg CD ROMS) Although thetedlite initiative has only been in
place for nine weeks, the twins have embraceddblenblogy in an enthusiastic manner
They thoroughly enjoyed their lessons and it is tiaisay that they regarded the interactive
half-hour lesson as a highlight of the week

The School-Home Partnership

The School has recently become involved in a progreo offer satellite
communication to all primary-aged children studyinga distance-education mode This
exciting initiative provided families with a sated dish and appropriate computer
hardware to ensure that lessons can be transnfitiedthe school to the home through
digital streaming of information Presently, 164esihave been established with a two
megabyte link connected to each home The techyotdfgred rapid download and
transfer speeds of text and images—allowing stglesipervisors and teachers to engage
in forms of pedagogy not available without suchhtedogy There is an ongoing
commitment from the Department of Education andning to ensure that the satellite
program (at a cost of approximately $6000 per sitif)be maintained for the duration of
each student’s primary schooling The Hayden fanahg entitled to two satellite
connections

The “classroom” that the teachers used to presensatellite lessons was quite small
It was apparent that the twins would only be ablgieéw their teacher as a “talking head”
The room contained a desk that stored computdasga monitor, microphones, and other
audio equipment In fact, the room looked more dkstudio that would be used by a radio
announcer There were cameras positioned in twaeesof the room It was evident that a
teacher had to be extremely well prepared in otolgresent the typical half-hour lesson
When delivering a lesson, the teacher had to mofatam posting (that all students on the
network could access and read), respond to indavidmail from students and ensure that
all children were posting responses to questiomesé& forms of communication were in
addition to the traditional auditory correspondertbat was woven into the lesson
Understandably, the students were highly engagetthenlesson—with the presentation
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infinitely superior to the lessons conducted thitougdio communication Although still a
relatively novel experience, the teacher who presethis lesson was able to encourage all
twelve students to represent and communicate irdtbom, pose questions, solve problems
and interact with other members of the class

The majority of resource materials were purchasesnf Queensland Distance
Education in the early 1990's These resources baem modified and adapted to keep
abreast with initiatives and perspectives relewanthe state’s syllabus documents For
example, mathematics units and activities have bsagiified to account for the ideologies
of the Count Me in Too framework Nevertheless, nodghe numeracy units are at least
ten years old Consequently, the learning actwipeesented in these units do not match
the stage-based outcomes and indicators articulategicent syllabus documents There
was a strong view that a substantial amount ofreffmuld be required to modify and
develop these units to bring them in line with ngyllabus requirements—which in the
case of mathematics becomes mandatory in 2005 dugprisingly, most recent
professional development experiences have beerenwedt with the delivery of teaching
activities through satellite communications or timion of changing pedagogies with new
technologies

The Learning Context in the Home

The learning culture fostered at the home site veag impressive The supervisor is
“at ease” with her role in her children’s learnin§he indicated that the DE program
provides the children with the opportunity to leandependently, be in control of their
own learning and engage in personal research stter8he is conscious of ensuring that
her children developed a range of life skills wapplications that interested them She
appreciated the fact that many of the numeracysumaid a rural focus that allowed the
children to build upon understandings in practiealys Interestingly, Mrs Hayden
maintains that she learnt a great deal about thep@Bram with her first child and has
found it much easier to make decisions about wieakweeds to be introduced and what
activities can be approached in different ways tiost she was more experienced As an
example, some of the measuring activities usecet@ldp volume and capacity concepts
were introduced to the twins while she is bakintpke (as occurred a few Saturdays ago)
Mrs Hayden attempted to promote these naturalestigeriences rather than introducing
the learning experiences out of context As supgeryiMrs Hayden does not have a set
timetable for the school day Nevertheless, thegirbat 9:00am and have a literacy block
in the morning After a period of “free time” théyave numeracy session with other
learning areas ordinarily presented in the aftennodithough Mrs Hayden attempted to
create an identifiable learning context in the slasm it was evident that school-based
learning was an integral part of their lives Foample, the children often enjoyed
listening to literacy tapes or rehearsing numefacis while driving to town

Establishing a Learning Culture

It was clearly apparent that Mrs Hayden was ableake learning ideas and teaching
strategies outlined in the program units and pretbesm in ways that were stimulating and
challenging for her children She was consciousheffact that the twins required different
forms of engagement, but at the same time recodjtitse it was advantageous for the girls
to bounce ideas off one another in order to stileulaarning Most of the learning
materials that were supplied by the school weré&aksed through a learning culture that
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promoted questioning and deep thinking It wasabelt the case that the learning culture
was fundamentally shaped by her capacity to conddise and personalise learning
activities rather than the design and sequencinigeopackaged materials

Notions of Numeracy

Mrs Hayden is very happy with the mathematics mogthat was used to support her
children’s DE learning She appreciated the faat the program provided comprehensive
documentation and support materials for the Superwi-both in relation to the description
of the learning activities and the rationale foingsparticular content These materials can
only be described as a “crucial” form of supporttfee supervisor and the most influential
form of pedagogical engagement that occurs in taeldpment of humeracy outcomes
Although the teacher-supervisor partnership renthittee strong catalyst for learning,
these materials shape the content, learning sieastegd assessment decisions on a daily
basis It is important to note that the classroeathers do not have the time to write these
materials and presently do not have the flexibitdyeven modify written materials to
support the needs of individuals—although the teexchre able to select particular units of
work for students they are unable to modify anytsum order to contextualise learning
Consequently, the only prospect for the developnoéruthentic learning experiences is
through the supervisor

Mrs Hayden was pleased with the fact that thereevgeweral content-based activities
that had an agriculture or farming theme incorpataito the learning activities She
suggested that this provided her with the oppotyuiei develop a range of life-experience
activities that were both very practical and meghih From a numeracy perspective she
suggested that “DE gives children the ability tarfeindependently and undertake their
own research...while setting them up for a rangéf@fskills” She challenged the twins to
undertake investigations that were open-ended itur@a(both cooperatively and
individually) These investigations were adaptemhfrthe packaged materials and included
measurement activities that involved constructingi@sures for pets and spatial activities
that required the positioning and orientation gkots in the backyard and farm paddocks

An increased familiarity with the program had alevMrs Hayden to become more
discerning in relation to the type of learning aitiés used to develop numeracy outcomes
With added confidence she began to apply matheatatieas to the sorts of experiences
readily available to the twins in a rural conteg8uch engagement seemed to promote
authentic learning in deep and meaningful waysrelasingly, she became less reliant on
the learning activities presented in the learniagk@ges She indicated that the children
were exposed to so many mathematical ideas in Satmoundings” that she was able to
link many naturalistic experiences to the intendedtent of the school’s program

As a supervisor, she had recognised that the distaducation materials could be used
as a guide to the learning that should occur—somgtthe indicated came with increased
confidence and the knowledge of “what comes nexttrbldest child had already
completed Year 1 Previously, she had labouredghall activities presented in the DE
materials and found it difficult to make meaningfidnnections because the work was
presented in fortnightly instalments with no refere for building on knowledge and
understandings She felt that it was important tfeg twins to move from completing
worksheets to using those skills to solve problémas occurred naturally Mrs Hayden was
certainly encouraging the twins to make sense dhemaatics in a range of cultural and
social contexts
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The Role of Technology in Numeracy Devel opment

Significantly, the way in which the family engagedth technology had changed
dramatically this year The school had provided tamily with two new satellite
technology stations that allowed the twins to iatéively engage with other members of
their class through video and audio streaming réstengly, this development had already
changed the partnership arrangement between famdyschool—Mrs Hayden conceded
that the twins had embraced the technology withretgdeal of enthusiasm and had
quickly moved beyond her understanding of the tetdgy The children undertook
keyboard practice session each week and often ghdali their stories on the computer
They had begun to use email to communicate withr teacher (including “online” forum
responses with the class) and were becoming inoggsfamiliar with the screen
environment used for satellite broadcasts

Although Mrs Hayden has made clear distinctionsvbenh school and home contexts,
the twins learning experiences were certainly eelato their lived experiences As
Supervisor, she is able to provide support for gegeent in learning situations that were
directly related to the DE unit but could also skemsly move to investigations that have
meaningful applications

As the twins get older they will need to develogiskhat will allow them to retrieve,
interpret and disseminate information with incragsamounts of sophistication in this
technological age In order to use the satellitdifees to best effect, the children will need
to acquire these skills Professional developm@modunities will need to be offered to
the supervisor in order for the students to obtlagse skills—the infrastructure costs have
been considerable for this satellite program howewgoing support is necessary in order
to ensure that the resources can be effectiveligedi The supervisor is the critical link
between the technology potential and the childrskilt development

Discussion

It was evident that the home supervisor had a dianrdluence on the teaching and
learning processes being implemented to suppomgatudent’s numeracy development
The dynamics of the learning environments were iggmtly different to traditional
classroom-based contexts—with the supervisor hatiegtrongest influence over the way
in which pedagogical practices and learning outmere presented to children—
particularly when you consider the dual role (tbhalso being a parent) these individuals
shared A clear delineation of the school “spaca% wonstructed to separate parenting and
teaching roles and to overcome the dilemmas asedomth these dual roles—which were
viewed as an ongoing issue in Mrs Hayden’s relatigmwith her children Nevertheless,
there was also a sense of learning being intuifiegjble and an important ingredient to
solving daily problems The supervisor was ablegtablish strong connections between in
and out of school engagement (Masingila & de SiR@)1) and actively attempted to
create such contexts even though the blurring @getboundaries created other challenges
The shared decision making that was negotiated emtablished within this distance-
education context (Bloom, 1995; Goos & Jolly, 20@4s highly influential in the twin’s
numeracy development

The learning materials that were provided to thedemts varied in quality and
impact—with the supervisor’'s capacity to work witie material often the predictor of the
materials relevance and success Interestinglypascbupplied learning materials were
more likely to be used in flexible and dynamic wafsthe supervisor initiated the
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(re)construction of learning activities—rather titae classroom teacher encouraging such
modifications of content The advent of a moreifdéxlearning environment—the satellite
communications technology—may shift the degreesiftdence in the distance-education
context Presently, the supervisor (usually a gardeas the most dramatic impact on the
social, cultural and cognitive components of leagncontext It may be the case that the
classroom teacher will become more influential, @hénge the dynamics of learning
partnership, if the supervisor does not have thdidence or capacity to move into a new
technological age Mrs Hayden indicated that thmgvwhad already moved beyond her
knowledge of the Internet The fact that the stadeifl be able to “see” their teacher
weekly, rather than listening through the poor sadommunication previously offered,
may also shift the learning dynamics Moreoverséhtechnological advances allow for
learning materials to be represented in a numberufimodal forms which will more than
likely have a dramatic impact on learning (LowrieC8ancy, 2003)

Acknowledgements This research was commissioned by the Australiawve@wmnent through the
Department of Education, Science, and Training @ddesortium included researchers from Charles Sturt
University, Murdoch University, Queensland Univéysif Technology, and the Royal Melbourne Institute
of Technology including Nicola Yelland (Project Icka) and Shelley Dole (Project Manager)

References

Askew, M (2004) Address to the Special Topic Grduat the 10th International Congress on Matharakti
Education, Copenhagen, Denmark

Bloom, P (1995) Shared decision-making: The aapigce of participatory managemelfoung Children,
50(4), 55-60

Cairney, T (2000) Beyond the classroom walls: fddiscovery of the family and community as parriar
educationEducational Review, 52(2), 163-174

Epstein, J (2001)School, family and community partnerships: Preparing educators and improving schools
Boulder, CO: Westview Press

Gestwicki, C (1992)Home, school and community relations New York: Delmar

Goos, M, & Jolly, L (2004) Building partnershygith families and communities to support children’s
literacy development In | Putt, R Faragher &MkcLean (Eds )Mathematics Education for the Third
Millennium: Towards 2010 (Proceedings of the 27th Annual Conference ofMlathematics Education
Research Group of Australasia, pp 279-286) TowasWustralia: MERGA

Loudin, W , & Rivalland, J (1994) Literacy at a distance Canberra: Department of Employment,
Education, Training and Youth Affairs

Lowrie, T (2004a) Problem solving in out-of-schaettings: Children ‘playing’ in ICT contexts 1@
Jones & S Peters (Ed New development and trends in mathematics education at pre-school and
primary level Refereed Proceedings of the Early Childhood Tdpiady Group (TSG, 1) of the
International Congress of Mathematics Educatiorpedtagen, Denmark [http://www icme-10 dk/]

Lowrie, T (2004b) Authentic artefacts: Influengipractice in the mathematics classroom In | ,Fit
Faragher & M McLean (Eds Mathematics Education for the Third Millennium: Towards 2010
(Proceedings of the 27th Annual Conference of thath®matics Education Research Group of
Australasia, pp 168-174) Townsville, AustraliaERGA

Lowrie, T & Clancy, S (2003) Narrative constiiocs from multimodal textsinternational Journal of
Learning, 10 (article 93)

Masingila, J , & de Silva, R (2001) Teaching &afning school mathematics by building on studenits
of-school mathematics practice In B Atweh, H Femy& B Nebres (Eds Fociocultural research on
Mathematics Education: An international perspective Mahwah NJ: Lawrence Erlbaum Associates

Masingila, J , Davidenko, S, & Prus-Wisniowska(F996) Mathematics learning and practice in amnidod
school: A framework for connecting these experienEducational Studiesin Mathematics, 15, 112-134

Schoenfeld, A (1989) Problem solving in context(s R | Charles & E A Silver (Eds ), Theaching
and assessing of mathematical problem solving (pp 82-92) Hillside, NJ: Lawrence Erlbaum Assoes

504



