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Abstract

The National Education Services Unit of the Australian Bureau of Steidiidas
published professional development materials for their flagship project, the CensusAtSchool
program. The goal of this project was to analyze the effectiveness of these professional
development materials in order to make them more convenient and sgibke for teachers
while increasing the amount of statistics taught in the classrodime team utilized several
techniques to fulfill the overall goal, including operational evaluations, electronic surveys, and
phone intervievs. Although availability ofeaches and holiday time created roadblocks for the
project team, the aforementioned athods provided sufficientlata to make suggestions to the
ABS.Thesesuggesbns includecreatingmultiple versions of the tutorials to cater to teachers
of differentskill levels, knowledge, and neea@dtering the delivery methods to make them
more accessibleadvertising the program in order to reach more teachenrsd adding a
website tutorial which will hopefully encourageachersto explore the amount of free matial
that the NESU has available onlirEhe project team hopes that these suggestions can be
implemented into new tutorialsiechthat teachers can ultimately teach their students with

more confidencein using statistics
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Executive Summary

Understanding statistics is an essential skill many people use on a daily basis when making
important choi@s and decisionsAlthough statistics is extremely important, people do not
Ffglrea KFEGS 'y |RSIdzFGS 3INFaLl 2F Al Ly NBaLR
YIEGKSYFGAOA OdzNNA Odzf I ¢ 2 NI Ridowd&, miary eadrsa@NB | & SR
not comfortable teaching this material due to lack of appropriate statistical backgrotmd.
address this problem, the National Education Services Unit (NESU) of the Australian Bureau of
Statistics has published professional development resouetheir flagship project, the
CensusAtSchool progran@ensusAtSchool aims to raise statistical literacy and increase
awareness of the Australian population censiitie professional development materials for
CAS were released in 2006 in the form of maliutorials, a CBROM, a DVD, and more recently,

online tutorials. These are now in need of evaluation.

The goal of our study was to determine the efficacy of the DVD andbased professional
development materials available to primary and secondargheas in Australia through the

CensusAtSchool Programio achieve this goal, the followifigur objectives were addressed:

1. Assessing the DVD and wehased professional development resources that the ABS
OdzNNBy G f & & dzLJLI A Snawldiidge offaryt @My bf de&ch stalidticd kK BidNE Q |
classroom

2. 5SGSNXVAYAY3I GKS AYLI OGa 2F GKSAS NBaz2da2NOSa
statistics

3. Proposing suggestions which are necessary to improve the efficacy of the professional
dewelopment tutorials

4. Exploring and suggesting other methods of delivery for the professional development

resources



In order to satisfy the objectives of this project, the project team developed the following

research questions:

1. Do the DVIand webbased professional development resources that the ABS
OdzZNNBy Gf & &adzllll ASa AYyONBIFaS (SIOKSNEQ (y2¢
classrooms?

2. 52 (KS&aS NBaz2daNOSa AyONBIasS 2N RS®ABNBI 4S8 ¢

3.  What aspects and sections of the tutorials need improvement, and how can they be
improved?

4. What are other potential methods of delivery for the professional development

resources?

To answer these questions, the team designed an ojanat evaluation to be completed
by teachers and school administratof®uring the operational evaluation sessions, the
participants watched the video tutorials and completed three survéye first was the
background survey which was created to gathegliminary information such as educational
background and current levels of statistical confidence of the participaMsile watching the
video tutorials, the educators completed a video worksheet, and noted their initial reactions to
the materials presnted in the tutorials.The last item completed was a concluding survey
which was designed to elicit final opinions of the tutorials as well as suggestions and
comments. In addition, an observational assessment of the participants was carried out during
this session to obtain more detailed resulfBhis involved using a behavioral checklist to gauge
0SFOKSNBRQ AYAGALFf NBaLRyasSa (G2 GKS YFGSNARIT X
teachers were those that could only be observéahur operationaévaluations were

conducted at primary and secondary schools in Victoria.

Due to the small number of evaluations from Victorian schools, a short telephone
interview was created to gather data from schools in Northern Territory regarding general

professonal development.The team hoped that because of its reduced length, busy teachers

Xi



would be more motivated to participate in the intervievdf the 180 schools contacted in

Northern Territory, 49 (27 percent) participated in the phone interviews.

Concurently, an electronic survey {gurvey), which was a shortened version of the
operational evaluation, was sent to teachers throughout Australiais version was emailed to
primary schools, secondary schools, and some universities in Vicliowas semnto the
personal contacts of ABS employees lan Wong and Pat Beeson, the Australian Association of
Mathematics Teachers (AAMT) and the Geography Teachers Association of Victoria (GTAV),
respectively.Primary and secondary school administrators who weterested in the
CensusAtSchool project, but could not afford any time for an operational evaluation, were also
sent the esurvey to complete Finally, the esurvey was sent to contacts at both Deakin
University and the University of Melbourne for distrilmn to pre-service teachersThose
interested in helping were asked to respond, but unfortunately, only four of the above stated
surveys were returned¢ KA a YIF & o06S FGONROdzASR G2 (Sl OKSNEQ
a0K22f aQ @I O Gelyxshod thneftayieRof tiieKnSeradtid: Qualifying Project.

The team ran into many barriers that made data collection very diffidthe two week
+AO02NAlIY &a0K22faQ @FOFGA2ya Ay ! LINAE LINB@Sy
limited our phone interviews during this timeMoreover, the lack of teacher availability limited

the results.

Despite these setbacks, the team was able to make tentative conclusions about delivery
methods that teachers preferThe data indicated that teachergar about professional
development mostly from @nails and other cavorkers. Also, a predominant number of the
teachers preferred face to face workshops with engaging and interactive presentaorely,
there was a lack of PD information coming frme school administrators themselves because
it is likely that they are too busy to sift through material and subsequently forward it to

teachers.

Xii



The NESU suggested that the project team evaluate professional development in
remote schools versus nenemote schools in Northern Territory. School administrators were
asked questions regarding how they find out about professional development, what types of
delivery methods they prefer, how much professional development they conduct per year and
what they lookfor in good professional development resources. Overall, there was no
difference in the preferences of teachers at remote and-nemote schools. They both mainly
found about professional development through the internet anch&il. They both preferred
face to face development sessions, regardless of their location. In addition, the distribution of
professional development hours completed each year is generally constant with respect to
remote and urban schools. Finally, the number of administrators whaleadd of

CensuAtSchool was split evenly between remote and urban schools.

Throughout the course of data collection, the team became aware of a distinct
separation between the views of primary and secondary teachers. Many primary teachers
found that thetutorials were helpful in teaching basic techniques using Microsoft Excel, but
most secondary teachers found that materials to be slow and often repetitive. Overall, it
seemed that secondary teachers generally have a higher level or confidence in usiospiitlic
Excel and a higher comfort level in teaching statistics to their students, although our research

may be biased because all of the secondary teachers we surveyed were mathematics teachers.

CAYylLftftex GKS GSFY Ayl dzA Md& ferdoptaduwsa G Sl OKS NE Q
/| Syadza! 0 { OK22f Ay GKSANI OfFaaNR2yYad ¢KS (S| OK
introduced to the materials, they had gained an interest in using the program, and would

therefore utilize CensusAtSchool.

In order to successfullypdate the CensusAtSchamiofessional development, the
project team suggests that the ABS create multiple versions of the tutorials to cater to teachers
of different skill levels, knowledge, and neellée also suggestitering the delivery methods to

make them more accessible to teachers throughout Australia. In particuldep conferencing

Xiii



over the internetcan be used to reach teachers in schools that are too remote to attend a
professional development session at a veniore effectively advertisinghe CensusAtSchool
project is an important addition which will allow the ABS to target more teachers whose
administrators may not have had the time to read through the CAS materials and distribute
them. Finally, adding an ABS website tutorial will hopgfethcourage teachers to explore the

large amount of free material that the NESU has available onlintgaéaruse.

While completing this project, the team acquired valuable knowledge about data
collection, teamwork, and most importantly, perseverant®e hope that the data gathered
over the course of this term will be beneficial to the Australian Bureau of Statistics and future
WPI students.The resulting suggestions will hopefully be used to update the current
CensusAtSchool professional developmeiatenials, therefore having a positive impact on

educational programs throughout Australia.

Xiv



1.0 Introduction

Statistics i@ signifi@ant application of mathematics, and defined as the collection
and analysis of numerical data [Oxford English Dictyp2805]. In the world today, using
and understanding statistics is essentielom making important medical decisions and
managing personal finance to understanding the news and following political elections,
statistics is ubiquitous in daily lif&=ffective use of statistics, however,nst always as
multifaceted; t involves being able to reaahd recorddata, analyze charts and information,
and interpret results. NormaPA SA06 NBOK(G adF SR GKIFG a{dFGAaad
inourmoderna 2 OA S e8¢ WDASA0NBOK(O mdpdpc 8 wS3I NRf Sa
and professional activity requires the use of statsts one of its main toolsl.G. Wells
predictedthal & { GF 0AAGAOFE GKAY1AY3 gAfzénshpasS RI & 6
GKS FoAfAdGe G2 NBIR FYR gNAGSE ! . { Hnnoped

However, even though statistics is an important part of everyday life and problem
solving, people worldwide are not acquiring sufficient statistical knowledge. This stems from
the larger issue that ptaninary statistics is not being thoroughly taught in schools. Dennis
Trewin, a former Australian statisticiamplies that teacherare often uncomfortable with
their own knowledge of statistics and are therefore less likely to telaetsubject He also
discusesthe importance of studentbecoming engaged in statistiegrlierin their primary
andsecondary institutions in order to improve their interest and understanding [Trewin
2009] In fact, statistics is an important yet simple subject that netedse taught to
younger studentsin the uppermost levels of education, the mathemaitcsricula begiro
focus less on statistics and more on analysis, leavindesits without enough statistical

knowledge

To combat the paucity of statistical litera@rganizations in several countries have
utilized the CensusAtSchool program. CensusAtSchool (CAS) is an online learning experience
with an aim to improve mathematical literacy for both teachers and their students [ABS
2009]. This project is being utilizég the Australian Bureau of Statistics (ABS)stralid a

official statistical agencthat isresponsible for the collection and dissemination of statistics



to the government and the communityThe National Education Services Unit (NESU) of the
ABS hasited CAS tamprove interest irstatistics in he Australian education sector. The
NESU has conducted professional development (PD) workshops and seminars to inform
teachers about CASn addition totheseworkshogs, NESU created a free BVD

containing tutorials pertaining to the use @ensusAtSchoat the classroom that was used

in tandem with thér workshops. In 2008, however, due to financial and geographic
constraints, workshops and seminars were no longer a feasible option for professional
dewelopment ABS2009]. TheDVD tutorialsvere then posted online in 2008 using YouTube
and TeacherTubeThe goal of tis project was to determine the efficacy of the online
tutorials and DVD based professional development resources, in particul@cfiiating
teachers to apply CensusAtSchool in the classroom, as well as improving their own

computerand statistical skills.



2.0 Background

According to the Royal Statistical Society (R8&3hers have an inadequate amount
of formal statistical traininggnd most mathematics courses do not cover statistical concepts
[Broers 2006]. Heaton and Mickelson [2002] state that the focus of statistical education
aK2dzf R 0SS 2y GSFOKSNRQ fSFENyAya 2F GKS YI GSN
students willnot either. The CensusAtSchool Program was developed in the United
Kingdom in 2001 to aid in statistical training acrossthe warldh (G K ! dza G NI £ A Q& A
commencing in 2006, it joinecbuntries such a€anada, New Zealand, South Africa, and the
United Kingdom in utilizing this prografABS 2009]The Australian Bureau of Statistics, in
connection with CensusAtSchool, has created a professional development resource to aid
teachers in increasing their statistical literacy. However, no official etrafuaf the
CensusAtSchool professional development resources has yet taken place. The ABS wants to
ensure that the delivery methods and content of these professional development materials
are as effective and efficient as possible. In addition, they aneerned whether the
O2y Syl A& adzZFFAOASY(d G2 AyONBFasS GKS GSIF OKS

2.1 Australian Bureau of Statistics

The Australian Bureau of Statistics was established in 1974. The Australian Bureau of
Statistics Act in 1975 established thB&\as a Statutory Authority headed by the Australian
Statistician with the status of Permanent Head, responsible to the Treasurer [ABS 2009]. In
the 1960s, the ABS received access to computers, allowing them to collect more data in new
and exciting waysLater, the introduction of sampling methods allowed the ABS to further
ONRB I RSY §(KSANI K2 N Asgist andentourdg@iafornvetl dedision piakingd (i 2
research and discussion within governments and the community, by leading a high quality,
objeOG A @S> YR NBaLRYaABS yrFradA2y It adlraArAadarolt

The Educational Services Unit of the ABS was established in 2000, and is located in
the Melbourne office. Its responsibility is to service the school sector from yed?s 1
throughout Australia [ABS 2000 Developments of the Educational unit include the creation

of products for use in the school curriculum and the provision of assistance to individuals

3



dzaAy3d GKSaS LINRPRdzOGad® ¢KS 202S00A0Sa 2F 9RdzC

understanding, kneledge and access to ABS statisticsdaghers librarians,and students,
to increase statistical literacy in the school sector and the broader community, and to

promote statisticd & | OF NESNJ OK2AO0S T2NJ alidzRSy i aodé

2.2 The CensusAtSchool Project

CensuatSchool is an international data collection and analysis project run by the
ABS in Australia, for students in year$5[ABS 2009]Theprojectappeals to young
students kecause it enables them to collectéanalyz data about themselves. \tas

originally based on a similar program developed in the United Kingdom by the Royal

Statistical Society's Centre for Statistical Education. The CensusAtSchool creators believe it is

AYLRNIFY G G2 &Ll NJ &G dzRiBe/uliimate gdalofiteSpiafect is to A Y
GLYLINR@S aiGl G0AaGAOFE fAGSNY O o0& KSfLAYy3
FaaArad GKSY Ay YF{Ay3 aSyarotSs AyF2NXNSR

The program is conducted in two phases. The first is the data collection phase, which
is completa two times within each period of five years. An online questionnaire is
distributed in conjunction with the Australian Census of Population and Housing [ABS 2009],
and once in between Census years. During this part of the project, schools register through
the ABS, and all of the students who voluntarily choose to participate submit the
guestionnaire on the CAS website. The students fill out the questionnaire about themselves
anonymously, answering questions such as: How tall are you? How many bedrooms are
there in your home? How much money did you earn or receive last week? After all the data

are collected, the questionnaire is closed and a database is created.

In phase two, teachers can take the data and use it in their classrooms. These data
can be accssed through a Random Sampler on the ABS website. The Data Usage phase is
accessible to students and teachers at all times, therefore providing teachers with a
constant, relevant source of data. Using the data, students and teachers have the flexibility
to pose many different types of questions [ABS 2009]. The CensusAtSchool program is

designed for teachers to use in many subject areas, not just mathematics. The accessibility

4
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of many different types of data allows for lesson plans to be created by teaaberss the
curriculum and used by students of all ages. The program is ongoing, and these phases

continue to repeat with each cycle of five years.

CensusAtSchool is unigue in that Australian children can compare data with other
students on an internationdevel. Eleven common international questions on the
guestionnaire allow students in Canada, New Zealand, South Africa, and the United
Kingdom to compare their dataNESU also provides a bimonthly newsletter, informing
users of updates to the program anther new educational resources available to them
from the ABS [ABS 2009]. In addition, the ABS has published Professional Development
resources for teachers looking to improve their spreadsheet skills and their knowledge of

the CensusAtSchool program.

2.3 Statistical Literacy in the United States

Insufficient statistical literacy is a problem in many countries, including the United
States. Addressing this deficiency on a domestic level led to a better understanding of the
subject in Australia. The Manal Council of Teachers of Mathematics (NCTM) played a large
role in developing the statistics curriculum in the United States [Watson 1998]. In 1989, the
NCTM published th€urriculum and Evaluation Standards for School Mathematius.
documenthighh 3 KGa GKS AYLRZ2NIIFIYOS 2F adlraraagrodoa Ay
statistical methods to describe, analyze, evaluate and make decisions, and the creation of
SELINAYSYyidlf IyR (KS2NBGAOIt Y2RSta RIF &Addz
discusses how to implement statistical knowledge into the curriculum for students in
Kindergarten through Grade Eight. Many supporting documents were produced following
this one. Despite all of these suggestions for positive changes to the curricidachmers

may still feel overwhelmed because of their own lack of statistical knowledge.

In actuality, many preervice teachers are wary of statistics before even beginning
to learn about it. They find it difficult or boring, thus making it hardecamprehend.
Carissa Vilders, a third grade teacher at Tuftonboro Central School in New Hampshire, said

that although she feels comfortable teaching mathematics and statistics in the classroom,
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manyofhercas 2 N] SNE R2y Qi FSSt ,R099)]. ¥ildefsSverbd$oNA 2 y | €
alre GKFG aLG Aa alR KIFIG GKSe TSSt a2 dzyO2YT
students are mainly focusing on mean, mode, and range as well as learning how to read

OKIF NG AT Al NBIffeoaayoSPGRIKKENR) i RPEt RRTFTOE
f AGSN) O RARY QG O02YS FTNRY KSNJ StSYSyidlrNe SRd
FFIGKSNY daé RIFIR aLISyd F t2G 2F GAYS yR F20d
This helped me out greatly i dz3 K2 dzi Ftf f S@Sta 2F Y& SRdzOF
like others have a hard time teaching mathematics, Vilders stated that math is being taught
RAFTFSNByidfe y2g GKIYy @6KSYy aKS gla Ay aoOKz22fd
needed to beaken to solve the problem [but in mathematics today], there is much more

F20dza y2¢6 2y K& SIFOK aiGSLI Aa GF{1Syoé [/ 2yasSi
math using the same methods which they now must use with their students. Therefore, the
problem may lie in the manner which teachers were being taught through their years
d0dzReAy3a StESYSyidlI NE SRdOlI GA2Yyd LY wmepppoZ | ad
service training for both understanding of the subject matter and awareness of appropriate
teadKAy3d YSUiK2R2f23ASa¢ wDNBSNI 3 wAalazy mdbdopos d

Students in American colleges seeking their teaching degrees do not have a
significant mathematics requirement; in fact it is very relaxed compared to their other
F20dzaSao I 002 NRA Y 3 roledf statistiSslidktl yrimpry s€ool & § SNE  a ¢
curriculum has been increasing, thus increasing the need for primary school teachers to be
LINB LI NBR (2 adz00SaafdAfteée GSIFOK adldaadaarodca 02
teachers do not have a strongagp of statistical concepts, and the best way to address this
problem is through more prservice training and professional development programs.
+Af RSNE Ffa2 O2YYSYGSR 2y (GKA& (G2LAOI &l &Aayd
science when lwasi@2f f SIS dé | SNJ 2yt é& NBIdZANBYSyid F2N
as an undergraduate was one class for three hours per week that covered elementary math
FYR K2g G2 GSIOK AlUd aLG o6+ a GSNEB KSE LIJFdzZ Ay
A ARE WKSINBE ¢l a KINRfeée yeLFAOElIaBWSYIR2Y Qal ®
YFGSNRAFE GKSYy (GKS (SIFOKSNBR gAtf y20 dzyRSNRG!
dzy RSNR UGl YR ¢Stté¢ &/ KILIAY HAnnéod



Carissa Vilders is not the only one who feels th@y about mathematic
requirements necessary to obtain an elementary education degree. Jamie Blanchard, a
current student at Stonehill College in Easton, Massachusetts, studying elementary
education and psychology said that she feels many people pursiengentary education
KIgdS | ¢Sl {1ySaa Ay adlriAradroad a¢KSNBE aKzdz R
Ffy2ad a YdzOK 2F | F20dza +ta Ay €Fy3adz 3S | NI
GKFG akKS R2SayQi Sy 22 atthitlshe Wishes skieavasdeirlg joiReda G | G A
to learn more while in college. Stonehill only has two required mathematics classes for their
four year undergraduate degree in elementary education, only one of which talks about
statistics. One class called Mathatital Reasoning for Educators discusses elementary
math concepts. The other class covers some basic statistics and was intended to help with
K2g G2 0GSFOK AdG Ay (GKS OfldaaNR2Y>X odzi .l yOK
Professor Lancast@iso reported that most elementary education programs will cover no

more than 23 weeks of statistical material, if any [Lancaster 2008].

A helpful toolfor teaching statistics in the classroom is computers; not only do
computers help younger studentssuialize the material they are analyzing, but they are
often more fun to use as well. Blanchard said that the only computer program she learned
to use regarding statistics was the Statistical Package for the Social Sciences (SPSS), but
unfortunately, very$ ¢ St SYSyYy Gl NB a0K22fa KIF@S GKAA& LINE:
f SFNYSR K2¢g (2 dzaS a2YSUKAYy3 dzyAGSNAEIFf &dzOK

Spending more time in the classroom as an undergraduate may be a solution to the
problem of statistical literacy, but is difficult to change degree requirements at schools all
around the world. This is the reason that professional development sources for teachers

have become so popular; they are part ahach moreeconomical and feasible solution.

2.4 Statistics Curric ulum Standards in Australia

Many teaches in Australia face the same challenges as teachers in the United States
regarding statistical literacy. According to Jane M. Watson, a professor of Early Childhood

and Primary Education at the University of Tasraan Hobart, the amount of statistical



YFEGSNALFE O20SNBR FONRaa GKS aoKz22f YIFOKSYLF GA
[Watson 1998]. However, teachers are not prepared to teach this material because they

have alackof anappropriate statistichbackground.ProfessoWatson goes on to say that

at the primary level, preservice teachers may only see a small amount of statistics as part of

an introductory psychology class. At the secondary level, teachers are most likely not

required to take a @ss involving statistics as a part of their degree requirements.

Therefore, professional development in this field isezessity. Professor Stephen

[ FyOlFAGSNI FNRBY (KS | YyAGSNARAGE 2F [/ FEATFT2NYAL
profession f RS@OSt2LIYSyid A& Iy AYLRNIIYyG adNraGasS3e
O2ySyd FyR LISRFI2AAOFE 02y iGSyid ((y2¢ftSR3ISE «

Curriculum materials are collected in Australia as a part of the Australian Education
Council (AEC). In tlearly 1990sA National Statement of Mathematics for Australian
Schoolsvas published, which included the statistical content to be covered within a section
SyiAaidt SR a/ KIFyOS | y Rdodumdintwas fo maki Sure lsiddbidighadS 2 F
Gl a2 dpoRcoriBapds in the areas of chance, data handling and statistical inference
(which is) critical for the levels of numeracy appropriate for informed participation in society
G2RIF&¢ !9/ mMdppmed [FGSNE Y2NB R20bes8Igia &SN

that each student is expected to master at each grade level.

Teachers need to understand, at a minimum, the material that they are required to
G§SIFHOK G2 GKSANJI & dzR Saféqaate Alstdy Sogufdeb at®ed Sy (KA &
University of Wikato in New Zealand concluded that if pgervice teachers learn statistics
at all, the material is no more sophisticated than the concepts that they are actually going to
teach, and this is not acceptable [Sharma 2007]. Consequently, the content kneviteatg
teachers need in order to relay information effectively needs to be analyzed and re

evaluated.

In Australia, each state sets its own requirements and educational curriculum
standards. Howevegccording to Liya Perelmar NESUthe development da national
curriculum framework is currently in procegsefsonal interview2009]. The state of

Victoria follows the curriculum standards put in place by the Victorian Curriculum and
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Assessment Authority (VCAA) [VCAA 2007]. The name of the curricalmework that the
VCAA has in place for the Victorian school community is the Victorian Essential Learning
Standards (VELS). The VELS clearly state all educational requirements of all subjects for
students in Victoria from Preparatory to Year 10 (leve®. IThe other states of Australia

have similar curriculum standards as well, with omhali variations.

In their early years, students begin learning basic mathematics and simple situations
involving probability and statistics, e.g., discussing populae faotions such as a six being
harder to roll on a die than any other number. As the students move further along, they are
challenged more with tasks such as drawing and building multiple types of graphs from data
and specified rules given to them. Studeare encouraged to find ways to relate everyday
issues and problems with statistics in the classroom and vice versa. This is aimed to help
students not only understand statistics more easily, but also the relationships between

statistics and their evenay lives.

The VELS specifically descsibasic statistical concepts that should be taught to
students in levels four through six. At level four, students perform tasks such as calculating
probabilities using words, fractions, and simple decimals [VED®X]. They simulate
chance outcomes using spinners and dice. Students at level four should learn about
different types of data such as categorical, numerical, discrete, and continuous data. They
should also be familiar with basic charts @aedhniquesto calculate measures of centrality
such as mean, median, mode and range. At level five, students continue to learn about
basic concepts, but now calculate new measures such as accuracy and percentage error.
Technology is also introduced as students us®puter software to organize, tabulate, and
display data using dot plots, stem and leaf plots, column graphs, bar charts, and histograms.
At level six, students perform more complex calculations and interpret their data. They
learn different theorems andoncepts such as the Pythagorean Theorem and trigonometric
ratios (sine, cosine and tangent). Students begin to estimate probabilities based on data,
and use more complex methods to display data such as Venn diagrams and tree diagrams.
Moreover, studens learn about populations and samples, while generating data using

surveys and sampling procedures. Consequently, the Australian learning standards provide



statistical education guidelines for teachers, yet teachers still seem to be struggling to teach

at these levels of detail.

2.5 Shortage of Qualified Math Teachers

A major problem in Australia has been the shortage of qualified math teachers. An
Australian radio broadcast in 1999 reported that themberof math teachers had declined
by 30% that yearand was expected to worsen [Barker 1999]. This problem stems from the
fact that the number of University students enrolling in mathematics education programs
has halved in the past decade. Additionally, according to Diaamee®i,President of the
Associa A2y 2F al 0Ka ¢S OKSNERX aYARa 2dzaid FNByQi
YIyed &aSS GSIFOKAY3a a I gFaiGdSR OFNBSNE . I NJ S
mathematics majors looking for higher paying jobs in finance and IT. The lure of benefits
from private companies is negatively affecting the amount of qualified math teachers in

Australia.

This shortage results in lack of experience, because many of the teachers who end
up teaching mathematics have little or no math background. Approximatdy of
mathematics teachers in years eleven and twelve do not have a degree in math [Trounson
2009]. The Australian Council of Deans of Science reported that overdheeters of
secondary schools are having difficulty finding qualified math teachessifi$on 2008]. If
the students are not being taught by passionate, qualified teachers, interest in the subject
gAftf ROAYRESO aad {ASYSYy ¢Syl 2y G2 aleé& GKI G
they will not be turned on to science or technology eitfidarker 1999]. This will, in turn,

negatively affect the prosperity and evolution of these industries in Australia.

' y20KSNJ LINPOofSY FNR&ASa FNRY YlIyeé GSIFOKSNA
institutions [Trounson 2009]. As the few qualified teacherng oA y dzS (2 6S aay !l LI
GKS LINAGFGS aSO02NE¢ YIlye dzZLIISNI £ S@SE YIFGKSY
GKS blradA2ylf [/ 2YYAGGSS F2NJ GKS al GKSYFGAOI f

YFGKSYFGAOa SRdzOF A2y Aa | yIFEGA2ylFf RA&3INI OS
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2.6 Statistics and Students

The problem involvinghe lack of statistics in the classroom is recognized by
institutions such as the Commonwealth Scientific and Industrial Research Organization
(CSIRO). CSIRs>s observedhat many students are not receigrthe education necessary
to foster greater interest in statistics for their futures. According to David Mitchell, a
biologist at CSIRO who leads a group ofibformaticians and statisticians, this lack of
interest in statistics will negatively affectza G NI t Al Q4 3INBgGK | yR RS@St
2T A0ASYOGATAO NBaSIKNOK o/ {Lwh HAnp8® ailOK
Australia will fail to capitalize on opportunities in fields like drug delivery and novel
RAIFIJy2aiA0a o SéseatciSstastcians foyddeiop e new approaches to
RFGF Fyrfeara GKIG I NB NBIjdANBR®E

Mehryar Nooriafshar, a faculty member at theildgrsity of Southern Queensland in
Australiastated that the best way to spark studeatiterest in statistics iby & ¥iximizing
learning enjoymert [Nooriafshar, 2003]With less time spergitting inlessons that may be
dull or uninteresting to them, the students widegin to look at statistics as not only another
mathematical topic, but also for its interestinggications It is particularly important to
analyzethe reasons thastudents like and dislike statistics to develop a more effective way
to teach it. According t&igure2.1, Help at Home, Fear of Statistics, and Mathematical

Inclination are all reasonshy studentsmay or may not enjoy statistics.

Differences Differences

Help at Home Similarities Help at Home
! 54% . 3I6%
Perceived
Fear of Sfrong Do not Fear of

Statistics Mathematics enjoy Statistics
140 Background statistics 45%
TE% - 82%

Mathematically
Inclined
78%

Mathematically
Inclined
43%

L

Figure 2.1 Students' Perceptions of Statistics [Nooriafshar, 2003]
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FromFigure2.1, it can also be seen that perceived strong mathematical backgrounds
donotLJt @  AA3IYATAOl Y GboNBdtiSics ATHis isian mzpo8aitipair® F S St
because it implies that mathematical skill does not directly correlate to enjoying statistics.

Another conclusion is that almost half of the students surveyed do not enjoy statistics
because they are afraid df iThis fear must be conquered through a simple, interactive, and

effective presentation of statistical material by the teachers.

The fact that many students do not enjoy statistics implies that teachers may need to
develop more active and entertainingays to deliver their lessons [Nooriafshar, 2003].
b22NRAF FaKlFNRa addddzRée +ftaz2 02y Of dzZRSR GKIF G | LILN
IANI LIKAOA YR @GAadzZt €SIENYyAy3Id | y2iGKSN aidzRe
NBadzZ Gdaszx O2 yooktghelexe@ises ti doiwithdhédsetical probability are
AYadzZFFAOASYG G2 KSfLI aGddzRSyidia RS@St2LI I O2YL
2007]. This means that during a statistics lesson, teachers should emphasize pictorial
representations ofhe data. In addition, a multimedia approach should be developed to
entice students and show them that statistics can be fun and does not have to be

intimidating.

2.7 Improve ment of Statistical Literacy in Australian Schools

As teachers struggle to us#atistics in their classrooms, different programs have
been created to give teachers an opportunity to increase their knowledge of it. The
Education Services Unit of the Australian Bureau of Statistics is utilizing the CensusAtSchool
project to increasehe statistical literacy of primary and secondary students across

Australia.

2.7.1 Professional Development

According to the Australian Government Quality Teacher Program (AGQTP),
Professional Development (PD) is a vital component that can enhancpiéhiéy of
teaching, and subsequently, learning [AGQTP 2005]. It involves the use of programs outside

the classroom to allow teachers to increase their knowledge in specific subject areas, and
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there is not one that works perfectly every time. Consequently, there is a need for several
types of professional development in accordance with the learning styles of multiple

teachers.

Professional development is an extrem@hportant aspect of the teaching
profession; it allows teachers to become better at their profession, which in turn, helps
students learn more effectively. Across Australia, PD programs are now being conducted.
These state programs target experiencedd¢hers from both the primary and secondary
levels that have at least ten years of teaching experience. They focus on subjects such as
literacy, mathematics, science, technology and vocational education. In total, the Australian
government has allotted ADB97.2 million for professional development projects across the
country [AGQTP 2005]. This budget was well allocated, as teachers became less hesitant
gKSY O2YAy3a Ay O2y il Ot sAGK aidGlaAadaAOrt YIGS
generallywere/ 2 i dzy O2YF2NI+ofS gAGK adldraidroda Ay

There are many opportunities for teachers to take part in professional development
in Australia. The AGQTP cites several methods, including workshops, accredited sources,
online leaning, mentoring, and action learning. Workplace learning may take place through
action research, coaching, and mentoring. Learning may also take place in other locations
such as certain institutions (tertiary level education) or online. Online leah@adecome
much more popular since the rise of the Internet; the Australian Bureau of Statistics and the
CensusAtSchool programs have a wide variety of resources available on their respective
websites. Conferences and seminars are also popular waykeqtat in professional
RSOSt2LIYSYyd LINPINIYa®D Gt NBPFSaarzylt €SIENYyAyY
2dz002YSa AT AG AyONBlIasSa G§SFOKSNBRQ dzyRSNEGI Y
learn that content, and how to represent and convepth O2 Yy G Sy i Ay YSIyAy 3T
[AGQTP 2005].
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2.7.2 Effective Professional Development Methods

Professional development resources may be delivered in a variety of ways, some of
which prove to be more useful than others. In a paper presented at theammeeting of
the Research Council of Diagnostic and Prescriptive Mathematics, a four step process was
RA40dzaaSR F2NJ FARAY3I Ay (GSHFOKSNEQ adGFdAadAaol
(3) analyzing data, and (4) interpreting resultsgBtj Berenson, & Friel, 1993]. At
conferences in the 1990s, various methods of professional development were discussed
which took into account the new and upcoming use of computer technology. It was noted
GKFG 2yS 2F GKS OKI f tpAigsSiéhal devedopideiit Kf eachedgiodzNE & |
RFEGlF KFEYRftAy3I¢é w{KIdzAySadaes DINFAStR gDNBSNJ

Another study, conducted in 1997, concludes that when beginning a professional
development program, coordinators need to be wary of how much content knowledge
teadchers actually have [Watson & Moritz 1997]. In addition, they must be aware of
materials that teachers and their studerntanaccess. For example, some schools may have
sufficientgraphing calculators for each student to use, and others may not. Thisstache
concludes that teachers prefer professional development coordinators who have experience
both in the classroom and with probability and statistics. Another suggestion is to use as
many forms of media as possible when providing PD, from written sedcceideos to
2YEAYS NBa2dzNOSad CAyAyiét 2fsS IANY AgyF B A& GISKRS (YK &l

teachers.

The study done by the Australian Government Quality Teacher Program [AGQTP
2005] came to several conclusions about the most effectiveeBsidnal Development
Programs:
1 Effective PD programs draw teachers into an analysis of their current practice in
relation to professional standards for good practice.
1 Effective integration of new skills requires programs to have a clear theoretical
foundation supported by research, molli@g in real settings, and opportunities
to practice the new skills and receive feedback from a coach or supporting

teacher.
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1 Effective Professional Development programs lead teachers to examine their
a0 dzRSY U aQ owtd dklernal rgferénd fpdinis or standards.

The AGQTP study stresses that teachers should learn from and observe each other.
GSN)Y dzaSR Aa aO2fflFo0o2NrGADBS ylfearaxzs

become better teachers. This rep@iso states that the methods in which teachers use

external reference points or standards are the most critical component of effective

programs. The United States Department of Education has also determined its own

standards for good professional devetopnt [US Department of Education 2003]:

Professional Development

l

Focuses on teachers as central to student learning, yet includes all other members of
the schools community

Focuses on individual, collegial, and organizational improvement

Respects and nurtes the intellectual and leadership capacity of teachers,

principals, and others in the school community

Reflects best available research and practice in teaching, learning, and leadership
Enables teachers to develop further expertise in subject conteai;hing strategies,
uses of technologies, and other essential elements in teaching to high standards
Promotes continuous inquiry and improvement embedded in the daily life of schools
Is planned collaboratively by those who will participate in and faclithat

development

Requires substantial time and other resources

Is driven by a coherent lorgrm plan

Is evaluated ultimately on the basis of its impact on teacher effectiveness and
student learning; and this assessment guides subsequent professioredbdement

efforts

In conclusion, the above points are the defining factors of a truly beneficial Professional

Development program. By implementing these techniques, a PD program will be created

with its greatest potential for both teachers and students.
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From 2006 until 2008he CenssAtSchooprofessional évelopment was conducted
as faceto-face training sessions with teachers. These would typically be held at hostschoo
throughout Australiaand teachers from neighboring schools would be invited to attend.
These sessions were marketed in schools that wegéstered with the CensusAtSchool
project[ABS 2009]Two types ofvorkshops were offered to teachersost were
conducted at a host school with each teacher sitting in front of his own computer. One
consultant from the ABS would present various topics to the group and provide ideas about
how teachers could use CensusAtSchool in their classrooms. At the end ofslunsdse
participants would receive a DVD which reiterated the material presented in the workshop.
This DVD was producén 2006 as an additional resource for those who could not attend
the workshops. In addition, this DVD was made free to the publibatanyone could
contactthe ABS and request a copy. The second type of workshop was conducted at
conferences. These were lecture style presentations which involved one consultant

demonstrating the material via a projector to a large group of individuals.

In 2008 however,ii KS | . { Q& 0dzRIASG & A (i ddher hethgds T 2 NDOS R
of delivery. Addionally,they were not able to reach teachers in remote areas who were
interested in attending workshopsAlthoughAustralia is approximately the same
geographical size of the United Stafeishas adispersed population of only 21,000,000
[Central Intelligence Agency 2009]. In July of 2008, the DVD was divided into individual
tutorials. These tutorials were uploaded onto thgernet to enhance access falland
reducetravel costs. The ABS also hopgedeach more teachers through popular online

learning spacgsuch as TeacherTube and YouTube

In 2008, the main method of delivery was a conabion of online tutorials and
CensusAtSchool wkshops condued at conferences. At these conferences, BiéD
would be distributed. The ABSéw that there were teacheriterested in the
CensusAtSchool program based on the large number of attendees at the aacdgere
workshops. Howevegccording to NESU employdaya Perelman, they were not cam as

to how much informatiorwas lost from the facéo-face sessionwhen using the DVIand
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if onlinetutorials were sufficientfor teachers to feel confident introducing the project to
their students [personal intervies, 2009]. e ABSvasseekingreedback on the efficacy of
the new PD delivery methoahd to determine ithe content is still relevant and useful for
teachers. They waertdto ascertain whethethe DVDs and online videwagere being used
merely to strengtherMicrosoft Excel skills or if teachesgre actually interested in getting
involved in the CesusAtSchool program. MoreovehegNESstaff members were
concernedabout their delivery methods this time of eveichanging technologies. They
wantedto know if theseschemeswvere outdated and if theywere the best option for
teachers.In addition, they wantedo uncover anycritical information that the Professional
Developmentresourcesnay be missing. Thef@e, the goal of this project wae evaluate
the CensusAtSchool Professional Development materials by analyzing and improving the

content of the tutorials, their delivery method, and tihneffectiveness

17



3.0 Methodology

The goal of this study was to determine the efficacy of the DVD anebaséd
professional development materials available to primary and secondary teachers in
Australia through CensusAtSchool and the Australian Bureau of Statistics. The objectives of
this project were:

1. To assess thBVD and welbbased professional development resousdbat the ABS
OdzZNNBy Gif & &adzllLd ASa Ay 2NRSNJI G2 AyONBIasS i
statistics in the classroom

2.¢2 RSGSNX¥YAYS GKS AYLI OGa 2F (KSaS NBa2dzNEG
statistics

3. To propose suggestions which are nesary to improve the efficacy of the
professional development tutorials

4. To explore and suggest other methods of delivery for the professional development

resources

In order to satisfy the objectives of this project, the project team developed the foitpw
research questions that werddressed during the study.

1. Do the DVD and webased professional development resources that the ABS
OdZNNBylGf e adzllli e AyONBIFaS (SIFIOKSNEQ (y26f
their classrooms?

2. Do these resource§iONB | &S 2NJ RSONBIF aS GSIFOKSNARQ O2)

3. What aspects and sections of the tutorials need improvement, and how can they be
improved?

4. What are other potential methods of delivery for the professional development

resources?

The team klieved that answering these questions was imperative to fulfilling the
objectives and subsequently achieving the overall project goal. Originally, the team hoped
that the majority of the data would be collected through operational evaluation sessions.

Unfortunately, upon arrival in Melbourne, new methods needed to be designed. Due to
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timing and scheduling constraints on the project and with the schools, different forms of
data collection were best for different participants. The methods used includethtpeal
evaluations at participatingchools, an electronic survey, apdone interviews with
administrators and teacher<Collectively, theséhree methods allowed the team to gather

data toproposesuggestions to the ABS.

3.1 Implementation

The procssedy which the team collected data were varied and relatively complex.
Contacting schools and teachers was done through the use of personal contacts and cold
calling of schools. The team first used the personal contacts of ABS employees lan Wong
and Rt Beeson. Wonig a member othe Australian Association of Mathematics Teachers
(AAMT), which publishes a message board. He posted a request for volunteers to help with
the study, and the electronic survégliscussed in detail in Section 3v&@s thenforwarded
to teachers who expressed interest. Beeson forwarded the electronic survey to the
Education Officer of the Geography Teachers Association of Victoria (GTAV). The Education
Officer then forwarded the survey to the network leaders to distribute schools across

Victoria.

The team also completed cold calls to primary and secondary schools across the
Melbourne area. In this case, cold calling involved phoning schools without prior notice and
asking for their participation in a research studijhe team hoped to schedule operational
evaluations at the schools. If a school administrator (usually the Professional Development
Coordinator or Deputy Principal) could not schedule a session but still showed interest, the
electronic survey was ser@fNJ RA AU NR o dziA2y (2 GKS a0K22f Qa
survey was not a possibility either, the team asked for a short phone interview to gather
generalized data about professional development and the CensusAtSchool program. The
phone interview pocess is discussed $action 3.4 and the script used for the cold calling

can be found irAppendixA.

A second set of cold calling was also performed during the week of ABribXSpril

17", During this time, the team contacted schools in Northgemritory with the specific
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intent of conducting phone interviews. Operational evaluation sessions in Northern
Territory were not feasible due to the geographic distance. Electronic surveys were also not
utilized in this instance due to time constraintsere were only two weeks left until the

project deadline and the team needed to analyze the results. This would not have been

possible with the distribution of the-survey at such a late date.

Additionally, twoeducatorsfrom universities in the Melbame area were contacted to
expose preservice teachers to the CensusAtSchool materialssafidittheir opinions on
the program. Introducing prservice teahers would give the ABS insight their preparation
(or lack thereof}o successfully teach statist in their classrooms. Lynda Marie Ball, a
professor of Maths Education at the University of Melbourne, and Susie Groves from the
Department of Education at Deakin University were sentals explaining the electronic
survey. However, due to time consinés and lack of response, this avenue could not be

explored.

Table 3.1shows a timeline of the tasks completed by the team during thaiga
portion of the project. The first few weeks in Australia weredito make necessary
changes tdhe implementaton of the project. The second and third weeks focused on cold
calling schools and contacting participants to set up the operational evaluation sessions as
well as sending out the electronic surveys. During the weeks of the Victorian school
vacation, no oprational evaluations were conducted, and the time was used to carry out
the phone interviews with schools in Northern Territory. The operational evaluation
sessions were conducted at Victorian schools during the first week following the school
vacation. fie data were analyzed and the final report and presentation were edited and

prepared during the last three weeks in Melbourne.
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Table 3.1: Timeline of Project

Weeds i Melbourne

TASE

Edited Project Methodology -

Conducted Cold Calling of Schools

3 4 5 £ 7

Conducted Phone Interviews

Conducted Operational Evaluations

Analyzed Data

Prepared Final Presentation and
Eeport

3.2 Operational Evaluations

Operational evaluations were deemed the most effectivetimoe to satisfy each of
0KS 202S500A0Sao ¢tKS& 6SNBE dzaSR (2 dzyRSNRERGL Y
understanding of the professional development software. Groups of teacher participants
gathered in a classroom and followed the CAS PD m&tgaaswering several survey
guestions along the way. Their opinions were used to gain insight into the effectiveness of
the PD materials. An observational assessment was also used to gauge participants
undersiandingand feelingsabout concepts, definitins, and delivery methods based on

their reactions and behaviors during the operational evaluation.

3.2.1 Planning the Operational Evaluation Session

The ABS has internally published a document which describes the appropriate
methods for conducting meangful focus groups. These guidelines encompass the aspects
of the focus group sessions held by the ABS such as the comfort levels of the groups as well
as the types of participants [AB®cus Group2007]. For example, homogeneous groups
(those includingeachers from the same schools) are more effective because participants

are more comfortable interacting with each other and are more likely to share honest
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perspectives on certain matters. Also, recruiting participants from different levels of
employment such as a principal and a newly hired teacher, may hinder participation and
skew results. Finally, every possible question and answer scenario should be screened and
pretested by the team to avoid any possible areas of concern. For example, the gqaestion
should not target any specific race or sex. They also must not include any material that may
be considered sensitive to any participant. Before conducting a focus group, it is important
that a team be well prepared for the session. The team membersldremsure that they

have all necessary supplies ready for the focus group, including nametags. Nametags are
helpful for promoting use of first names, which allows for a more comfortable and personal
environment. The team should practice the session a remolb times and complete a

preliminary trial to help the session run more smoothly.

These guidelines provided by the ABS were utilized in designing the operational
evaluation sessions. They state that focus groups with between five and twelve participant
are most effective [ABBocus Group8007]. For this project, each operational evaluation
consisted of between two and nine teachers, and was designed to take approximately one
hour. This time constraint was chosen to keep the evaluations from beinigphaop teachers
are busy and have little free time. However, the sessions had to be long enough to obtain
the necessary data and cover the indispensable matdtialas important to remain flexible
when entering the sessioris S O dza S | LJ- Nadhetehcedo & schyedule 8aNP dzLJQ &
never be predicted An outline for the session can be foundAppendixB. During the week
before the operational evaluation, the team sent confirmation letters to all registered

participants as a reminder of the date, timad location of the event¥ppendixC).

3.2.2 Roles

Each student of the threenember project team had a specific role to play during the
operational evaluation session: (1) the principal facilitator (PF), (2) the assistant facilitator
(AF), and (3), thebserver/note taker (ONT) [AB®cus Group2007].
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Principal Facilitator

The principal facilitator ran the operational evaluations. The PF was in charge of
directing conversation, answering questions, and making sure the participants stayed on
task. ThePF also ensured that all points on the agenda were covered. The principal
facilitator welcomed the participants in an informal manner and made sure that they felt
comfortable enough to give their honest opinions during the session FAB&s Groups

2007].

Assistant Facilitator

¢CKS Faaradlyd FILOAftAGIOG2NRAE 220 ¢l a (2
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facilitator may have missed. The AF made sure that the operational evaluation was running
on time, and also gave any assistance or answered any quosgiarticipants had during the
sessions. The assistant facilitator was also responsible for distributing the necessary
paperwork, and double checking that it was collected and filled out properly by all of the
participants [AB&ocus Groupa007].

Observer/Note Taker

“

CKS 20aSNBSNky203S G 1SNRaE 2206 6l a LINRAYI NR
sat away from the group, and refrained from speaking so as to not influence the session.
This role had to be clearly identified at the beginning of theisesso that the participants
were very clear as to the identity and purpose of each individual in the room. In addition to
taking notes, the observer/note taker conducted an observational assessment of the
operational evaluation. This meantthatthe ONTR (2 20 & dSNIWS (KS LJ NI A

to the PD materials.

3.2.3 Observational Assessment

In addition to the survey, worksheet, and questionnaire, the efficacy of the materials
was measured through an observational assessment, which allowed theakaeto easily
NEO2NR (GKS (S OKSNEQ O0SKI ZGA2NID ¢ KSliviMBdfK2R 2 F
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the basic observational assessment, was deemed most appropriate for this project. A

structured observation was performed by creating a list of dethbehaviors [Davis &

Humphreys 1985]. During the operational evaluation, the observer/note taker tallied the

number of times that each participant demonstrated a particular behavior. Although the
observation checklists took time to create before theeogtional evaluation, the project

GSFY 0SYSTAOGSR RdzNAYy3a GKS LINPANIY o6& o0SAy3a |
to the PD material. The observational checklist can be found in its entiréypandixD,

and the notes gathered fromthe t€aK SNBR Q 0 SKI @A2NAE OFly 0SS F2dzyR

3.2.4 Conducting the Operational Evaluation

The operational evaluation was conducted in three phases: an introduction phase, a
video phase, and a conclusion phase. The introduction phase consisted af a bas
explanation as to the purpose of the study and included the distribution of the release
forms and other paperwork to be completed throughout the program. During the video
phase, participants viewed three different professional development tutorialsasssvered
short questions pertaining to the individual lessons. Lastly, during the conclusion phase, the
participants completed a survey about their experiences, as well as shared personal
reactions to the DVD. Due to time constraints, the operationaluation only centered on
the DVD sections that exemplified particular statistical skills in Microsoft Excel, those being

sections four through seven.

Introduction Phase

The purpose of this section was to familiarize the participating teachers with the
feedback received by the Australian Bureau of Statistics about the demand for statistical
resources, particularly primary school teachers, and to inform them of the process that was
going to be followed in the operational evaluation. The team membereduired
themselves to ensure that the teachers felt comfortable asking questions and continued to
describe the project by illustrating the (survey) research questions and objectives; this
helped to explain the main reasons for completing the stullige teahers were also given

a background survey to complete. This survey gathered preliminary and demographic data
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about the teachers and their current confidence in using statistics and Microsoft Excel in

their classrooms. This survey may be foundppendixF.

Each participating teacher received a release form to read and sign. The form was
created based on WPI Institutional Review Board (IRB) guideéindprior Interactive
Qualifying Projects done with the Australian Bureau of Statistics. This fsanided the
purpose and objectives of the study, explained that there were no risks associated with the
study, and ensured the anonymity of the participants. The form reiterated that the study
was voluntary, meaning that participants did not need to mapate if they did not wish to
do so, and were free to leave at any moment. It was made clear that the participants had as
much time as was necessary to read and sign the release forms. The form in its entirety may
be found inAppendixG.

Video Phase

This phase was the main segment of the operational evaluation and consumed a
majority of the time. Its purpose was to allow teachers to view the tutorials and record
their initial reactions. A video worksheet was utilized to garner basic comments lfrem t
participating teachers regarding the professional development tutorials. Simple questions
were asked concerning each section of the tutorials. For example, in regards to the section
RSAONAROAY3I GUKS dzasS 2F (KS |/ 2\WWefeyauTalreddyzy OG0 A2y =
aware of the Countif function andéit dza S & K ¢ ¢ KA faugevhethar &rd8d 0 K St LJ
teachers had been taught basic statistical and computer concepts prior to viewing the
tutorials. Time was left for general and quick comments folhgweach section, providing
participants with an opportunity to record their initial reactions. The purpose of having the
participants complete a survey as they watched the videos was to have them answer basic
yet specific questions about the material whilevas still at the forefront of their minds.

The video worksheet is located AppendixH.

While the participants were watching the DVD, the team had the opportunity to
20aSNBS GKS (GSIFOKSNBEQ AYYSRAIFIGS NBwerg2yaSa G2

focused on such as ease of use, comfort/confidence in completing the tasks, and degree of
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confusion or understanding. When questions arose, the team members were able to
answer any that the participants had. The principal facilitator and the assisteilitator
kept the program running smoothly while the note taker recorded observations of the

participants as they completed the tutorials.

Conclusion Phase

Directly after watching the DVD, the participants completed a survey regarding their
experiences that gathered information about the usability of the tutorials. The entire survey
can be found iMAppendixl. Before departing, all participants received a copy of the
professional development DVD provided by the ABS. Even if they do not vievagfzem
the participants may still show them to other teachers and colleagues; this will hopefully

help expand and promote the CensusAtSchool program.

3.2.5 Team Evaluation of the Operational Evaluation

After each operational evaluaticsessionthe team met immediately to discusthe
event They conversedboutany problems that may have arisen during the session, as well
as aspects of the session that seemed to go well. Each member discussed higsamalpe
experiences anthe performance of theother members An important reason for meeting
AYYSRAFGSE @ FTFOSNI 0KS aSaarazyQa SyR gl a G2 R
become distorted or faded with time. All members talked in detail about the observations
they made. Moreoverthe team concurretly conducted a brief analysis of the observations
and each member wrote down hiisdividual thoughts. These observations were compared
with the surveys, and a general summary of the entire session was again discissed.
team sent thank you letters to thee who participated in the operational evaluations to

show appreciation for their effort and their time.

After all of the operational evaluations had been conducted, the team analyzed the
data to answer their research questions. To analyze the datajtfisms compiled into a
central database using Microsoft Ex¢&ppendces JL). Subsequentlythe team identified

O2YY2y It AGASE 0SG6SSYy GSIFOKSNBRQ NBIFOlA2Yyao®
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the team used the observed trends to draw conclusiand develop recommendations for
the ABS.

3.3 Electronic Survey

The electronic survey {gurvey) is a similar yet shorter version of the operational
evaluation, including only themnost important aspects of the session. It was designed to last
approximatdy twenty-five minutes, and was therefore more convenient for teachers to
complete in their own time. The-survey was shortenedy removing certain questions and
the video tutorials. These were removed because other questions garnered more important

information that was determined to be essential for gaining appropriate data for the ABS.

The esurvey begins with an introducin whichis made up of questions from both
the background anaoncluding survey The videavorksheetfollows, utilizing the online
TeacherTube video tutorials of chapters four through six. Chapter seven, which is greater
than nineminutes long, was left optionab keep theestimated esurveylengthbelow thirty
minutes. Although chapter seven did not cover any new statistical nahtéhie particular
presentation method of the tutorial was deemed to be beneficial enough for inclusion. The
electronic version concluded with a final survey, again encompassing questions from both
the backgroundand concluding surveyThe esurvey and amompanying email can be

found inAppendicesV andN, respectively.

3.4 Phone Interview

The final data collection method was the phone interview. This interview took
approximately five to ten minutes to complete, and was much more general than its
eledronic and faceio-face counterparts. The questions focused on professional
development, such as ways teachers hear about PD resources, or the frequency of use.
{2YS ljdzSaidiAz2ya Ifa2 NBEFSNNBR G2 G§SIFOKSNBQ
survey primarily centered on basic professional development information. The complete set

of phone interview questions can be foumdAppendixO.
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4.0 Results and Analysis

The project teamreceivedseveral different types adatafrom varioussources An
electronic survey wastilizedand responses were received from four individuals. Of the
180 schools in Northern Territory#l9, or 27 percent,took part in a short telephone survey.
In addition,161 schoolsn the greater Melbourne areaere contacted byhone Of these,
four agreed to participate in an operational evaluation. These sessivalved23
teaches, sixteen of whom were primary and seven of whom were seconseinpol
teachers Theresults and analys derivedirom a compilation of the dat from all these

sources are discussed below.

4.1 Data Caveat

The circumstances were such that the team could not cofiefficientdata to draw
distinct conclusioa Therefore, theconclusions drawn in the following sectioau® only
suggestive Seveal factorscontributed to the lack of responséhe two week Victorian
{OK22faQ GSNXY OoNBIF]1 | yR b de greatyshimpg@dhe: OF At | 0 A
vacation took placé&rom 3 April to 20 Aprilin the middle ok t Ls@van week term in
Melbourne, which madet very difficult forusto maximize the participation of Australian
teachers Thevacation pevented any operational evaluations or phone interviews from
taking place in Victoria during this time perio@ther states were on vacatidhen as wel|
including New South Wales, Queensland, South Australia, and Western Ausinadia.

RAFFAOMzZ GASE 6SNB FdzZNIKSNJI O2YLIRdzyRSR o6& GSI C

During the cold calling process schools in greater Melbourné¢he project team
learned quickly thateachers do not have very much free time. The only block set aside at
schools for all teachers to meet in one place occurs during staff meetings, which can happen
as often as once per week or ia$requentlyas once peterm, depending orthe school.
Furthermore, m these meetings, administrators have granned agendas which are often
unrelated to professional development. Taking tiem@ayfrom these meetings was

something that principals were not likely to do on such short notice, arydpaofessional
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development sessions thaiccurduring these meetings argenerally scheduled very far in
advance. To combat this setback, the project team stressed the short duration of the
operational evaluationgluring the phone conversationie ensureschool administrators
that they would benét from the sacrificed time. Sindeachers were generally very busy
just before and just after thbreakbetween academic termave hada very small window
for operational evaluations to be conducted. Many adisiirators showed great intest in

the program but could not schedule a session due to #teorttimeframe of the project.

Once the team realized that scheduling operational evaluations was going to be
more difficult thanhad beenanticipated,we devebped a plan to call schools in Tasmania to
conduct telephone interviews. Tasmania veagood alternative targettate because there
was not a scheduled term break likeat in schools in other areas of Australia. However, the
week scheduled for this colaling fell in the middle of the Tasmanian schéBlaster
vacation,so our groughad to wait until the schools in Northern Territory returned from

holidayon April13" to begin conducting telephone intervieviisere.

Anotherof our major obstacles wasdue tothe fact that teachers and administrators
in the Victorian schools were very difficult to readlany timesour callwould be
transferred to multiple receptionists before being sent to a voice mail box; most calls were
neverreturned. In total, 16Victorian schools were calletil5were primary andi6 were
secondary schoolsDuring thephoning procesghe team actually spoke to people (either
receptionists or administrators) at 100 schoo3f these, only four schools had the time and
teacher awilability to conduct operational evaluation sessiotis.comparison to schools in
Northern Territory, Victorian schools were frequently larger gmelr administratorsbusier

and therefore leslikely to help with the evaluation.

The teamhad greatersuccesgontacing secondary as compared to primagheols.
Furthermore,a higher percentage of secondary schools wanted electronic surveys, but a
higher percentage of secondary schools walsnot interested in helping at alpossibly
becauseadminigrators simply did not have the timeThe raw data from the cold calling can

be found inAppendixP.
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In Australia, many deputy principals and professional development coordinators are also
teachers. Therefore one challenge wat® find the timesmost lkelyto reach themvia the
cold calling After calling schools at different times of the daye concluded that the best
times to call the primary schools occurred during the morning recess, which was generally
around 11:00 or 11:30am. Another good timedall wasduring lunchtime. The best results
for secondary schoalere generallyobtainedin the early afternoon. Later in the day,
teachersand administratorsvere interested in cleaning up and going home after the
students left. Ithey were still at scbol after hours, there was generally a range of small

meetings scheduled.

The electronic survey was also seniriterestedteachersfrom the cold callingust
before the break in hope that they would take advantage of their increased free time to
complde the survey.The team had very little success in using electronic sunreysever,
as teachers chose not to respond. \g&thered the majority of data from the operational

evaluation sessions and the phone interviews.

4.2 Preferred Delivery Methods

Using the operational evaluations, the phone interviews, and the electronic surveys,
GKS GSIFY ¢la otS G2 3IFGKSNIRFGEF NB3IIFNRAY3
professional development materials:urthermore, in this and all of the remaining sens,
the total number of responsegathered is shown in the bottom right corner of the graphs
Theteachers were asked about the sources from which they most commonlyl lagaut

PD opportunitiesFigure4.1shows the distribution othe responses
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Methods for Receiving PC

CoWorkers
23%

125 responses

Figure4. 1> Teachersdé6 Preferred Methods for Receiving

The data indicatéhat teachers rely most on-mail for informationabout
professional development. Clagfollowing email, however, is information from €o
workers. Themakes senseasteachers maynitially look for PDas individualsbut then
inform their colleagues when they find new and interestipgdagogical material Next,
teachers find PD from different online sources, including websites and advertisements.
Fdlowing online sources, the next most popular source for PD is print media, e.g.
newsletters and other teaching publications. This relatively high percentage surprised the
group,as the team assumed that any publications could be easily obtained thrinegh t
Internet. This may not be true, however, because a significant amount of data was collected
from schools in Northern Territory where Internet access may be significantly Adss.
unforeseen was the lack of information coming from schools. It seleims administrators
were not relaying information about professional development to teachers as often as was
expected¢ KS OF 6 S3I2NE I 0St f Sesprofdssiokabriedvorke and G t &
particular teachers associations such as Education Netwask@ia (EDNA), the Australian
Association of Professional Development, atiger state education departmentsBased on
these results, it apears that email and other online sourcai® utilized most frequently in
the quest for profesional development pportunities.The NESldoes advertise every year,
including sending materials to schools, placing CAS information in state and national
education journals, submitting articles to education magazines, journal, newspapers and

online teacher notification systns, faxing materials to schools, and holding conferences
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[ABS 2009]. These methods do not entirely match tea€peeterences, however, as NESU

focuses more on print materials instead of online sources.

¢KS GSFHY I|taz
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development.Figure4.2shows the breakdown dheseresponses

Preferred Forms of PLC

Other
50 Online
18%

Print
11%

Faceto-Face
50%

124 Responses

Figure 4.2 Teachers' Preferred Forms of Professional Development

These datandicatethat a majority of teachers prefer face to face workshops for

professional deglopment. During th@ghoneinterviews, many teacherstated that they

wanted face to face workshops because they were less botimjortunately, for economic

and geographic reasons, the NESU had to stop their use of workshops, thus leaving teachers

without one preferred form of PDTeachers also recommended that good professional

development included engaging presentations and interactive materfasnaller number

of teachers wanted DVD and onliseurces and even fewer were looking for print media

Ly GKA&a Ol asS:

based on these data include:

GhidKSNE

NB T S NIN&SrRin ¢ahRusiohsNA £ & G 2

1 Teachers learn about PD opportunities most often through email and other online

sources

1 Teachers prefer PD in the form of face to fasmkshops.
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4.3 Remote vs. Urban Schools in Northern Territory

As the number of operational evaluations schedulethained smajlthe NESU
suggested that the project team condyafione interviews in Northern TerritofNT), as it
wasthe only state nobn vacation The tearmasked participants in the phone interview if
they considered their schools to be located in remote or urban locattondetermine
whethersomed OK2 2t aQ aSOf dZRSR 20l A2ya | FFSOGSR
experiences.Whenthe Northern Terribry schoolgeturned from break, the project team
attempted to contactl80 of themto conduct a short telephone intervig with 27 percent
success (49 schoold}.was noted that teachers and principalsNit were generally much
easierto reach andnore responsivemanyreturned calls in a timely manner. This may have
been a result of the fact thaliTschools had fewer studentsh averageghan those
contacted in Melbourne. Despite the smalimberof teachers per schodlhe Northern

Teritory teacherswere more apt to give a five minute phone interview than those in

Victoria.

Theconditionsat schools in Northern Territory weneery different from those of
schools in Victorig-or example, one man told us that he was the only teachdrtiaa
principal at his school. In addition, many schools needed to tailor programs to students who
do not speak English as a primary language. These unique aspects of schools in Northern
Territory set this state apart from Victoria, and it is importanta&e these differences into

account when developing professional development resources.

There were additionatircumstances in remote schools that the project team did not
anticipate For example, when askdéide number ofhours of professional developmethat
her staffcompletes one principal responded that most teachers have short term contracts
They are referred to a®lief teachersandstayat that schoofor only oneterm. Therefore,
it is not economically viable for the school to gaysend theg teachers tgrofessimal
development session®\nother teacher expressed strong feelings when asked why she
completed no professional development during the ydgeing the only teacherhge
explained that shevould have to close her school in order tibeaad aprofessional

developmentworkshop, andhat professional development was not important enough for
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her to close down school. Other teachergpressedpinions that are quite the other
extreme. Despite their geographical location, many teachers \xelieat professional
development enhances their quality tefaching and are willing to do wvahit takes to attend
the most beneficial types of sessiarfsgure 43 shows the average number of professional
development hours that teachers iNorthern Territay complete during a singlecademic

year.
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Figure 4.3: Completed PD Hours in Northern Territory

According to thdigure above the distribution of PD hours completedchyear is
different with respect to remote and urban school8lthough the averagaumbersof PD
hours between the two types of schools were extremely similar, the graph of the PD hours
aboveshowed that thér distributionis in fact quite dissimilar. The average amount of PD
completed each year by teachers in urban schools is 38.8huatile the average amount
completed in remote schools is 39.3 houtsowever the data gathered from urban schools
follows a fairly normal distribution, while the data from remote schools shows a more
bimodal distribution. Theyindicatethat a large mmber of teachers from remote schools
participate in only L0 hours ofprofessional developmergach yearwhile arelatively
small number from the urban scho@articipate in such a small amount of PDh cortrast,

a greater number of urban school tdsers take parin an average amount (230 hours) of

professional development. The team expected to see skewed curves with more hours for
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urban schools and fewer hours for remote schools, butas surprising that teachers at
some of the remote school®mpleted a large number of hourk fact, more teachers in
remote schools complete greater than 51 hours of PD each yearmbtiige of data
impliesthat location does affeathe amount of time spenbn professional development
each yearaccording tahe graph,urban school teachers complete an averageount of
hours, whereas remote school teachers complete most hours on both extremes of the
graph However, nothingan be said regardintpe quality of the pofessional development

in Northern Territory

Teachers were also asked abdeir preferreddelivery methoddor professional
development Eachparticipant was asked to state his or heginionsas both an

administrator and a teacher. The responses to these questions can be viewegiie 4.4
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Figure 4.4: Preferred Forms of PD in Northern Territory

It strikes the project group as ironic that even those in the most remote areas still

want faceto-face professional development sessiof@ne teacher who answeraabthere

expressed that she bengfd more from going to a venue as opposed to staying at school or

at home to complete a sessio@ne possible solution to this problem was suggestea by
remote teacher who was very passionate abatilizing video conference$ie suggested
this as a readtic way to gain the benefitsf a face to face session without taking the time

and money to actually travel to a venue. Despiit S b ¢ ibcatio) KoveNdrglace
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to face workshop washe most preferred delivery method @rofessional developmerin

Northern Territory.

Theparticipantswere alsoasked how they find out about good professional

development resources. The results of timguiry can be seen below iRigure4.5.
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Figure 4.5: Methods Teachers Use to Find Professional Development

The data suggest that the location of the school doeslagjelyaffect how they find out
about professional developmentThe only noticeabldifferenceoccurred with print media
as only one remote teacher claimed to ubés resource while four teaches in urban
schools usé. For both locationgprint was the least used method aneheail and online
were the most frequently used methods. Those in remote areas who d@terE often
had to go out and find professional development on their own. Thos®itremote areas

relied mainly on mailing lists, school netwarksid the government.
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Additionally, participantsvere askedf they had heard of CensusAtSch@€gure
4.6).

Heard of CAS~

47 responses

Figure 4.6: Teachersd Familiarity with Census

According to he figure, thenumberof participantswho had heard of CensusAtSchool was
splitunevenlybetween emote andurban schools Three times as martgachersin urban
schools have heard of CAS when comparetthése in remote schools. This spliplausible
because teachers and administrators in urban schools may have acaessdaesources

and communications thaare available in remote schools.

The participantswere alsoasked what they look for in good professional
development resourcesOne remote tacher specifically pointed out that she wanted
professional development which catered to different levels of students.ufbanteachers
indicatedthat they wanted small grougof participating teachersThey also wanted
evidence and research in order sopportthe PD curriculumas well asliagrams and tables
to clearly displayhe materialbeingtaught One mairtool that the teachers desired was a
suggestiorconcerning better wayt conveythe materialto their students, including
techniquesto keepstudents motivated and interestedAdditionally, several teachers
requestedformal trainingin Microsoft Excel.Finally,severateachersdesignatedhat

without agood selling point for CensusAtSchool, schaall not promote it.
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Overwhelmindy, teachers in both remote and urbaNorthern Territory schools
wanted handson, interactive, practical activitieSeachers preferred materials that were
editedand presented by experienced professionals, preferakitgr teachers. In general,
the data suggestiat thereisnot RA FFSNBEY OS 6Si6SSy (S OKSNEQ
schools] PD preferencebut thismay be a result of the limitedumberof data points that
were collectedthey are notsufficientto make substantial conclusion¥he conclusions
basedon the data from this section include:
1 Teachersat both remote and urban schools complete a similar average number of
professional development hours each year.
o Teachers in remote schools complete an average of 39.3 hours of PD each
year
o Teachers in urbaaschools complete an average of 38.3 hours of PD each
year
T ¢KS RAAGNAROdziA2Y 2F dzNBIly GSIHLWKeSMEQ t5 K;
RAGGNAROdzGA2Y 2F NBY2:0GS G4SIFOKSNBRQ t5 K2 dzNJ
1 Alarger percentage of teachers in urbarheols hadcheard d CAS when asked by

the team but overall veryfew teachersin NT were familiar with the program

4.4 Primary v s. Secondary4 AAAEAOOS8 0OAEAOAT AAOD

When conducting the operational evaluations at schoolsl@bourne the team
noted whether participantsvere primary or secondary schaelachers and/or
administrators in order to discerte different perspectives that each type of teacher had
onthe CensusAtSchool materials. After collecting andlysinghe data regarding the
operational evaluations, seemed to be clear that there were differences in opinions about

the CAS material amongst the two groupsdticators

The professional development tutorials have a strong focumtraducingsimple
Microsoft Excel tasks while incorporating the CAS méiion. Although many of the
primary school teachers found these tutorials helpful in teaching these Basekasks,

most of the secondary teachers found the tutosia move too slowlyandto be highly
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repetitive;this can le seen irFigure 4. avherethe graph is skewed to the lefWVith the
primary school teachers, the graph was skewed to the right, showing that motaédgiiace

of the tutorials wagoo fast rather than too slowHigure 4.8.
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Figure 4.8 Primary Teachers Opi ni ons on Pace of Tutorials

It is reasonable thasome secondary teachefsundthe pace of the tutorials too
slow, whilenonefoundit too fast; all of the secondary teachers that attended tlessons

were mathematics teachers. Thdiscussed manwspects of the tutorialgvhich they
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thought wereunnecessaryMany teachers agreed that showihgw to complete simple
tasks, such as making a border, does not need to be shown more tharnhsoaoghou the
tutorials. Consequentlythe data imply thathe secondaryeachers havea higher level of

experience using Excg@ligure4.9).
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Figure 4.9 Excel Experience of Primary and Secondary Teachers

Another topic that wastudiedg | & (i SleveKdXdiiEidencewnhile using
statistics in the classroom. Although teachers may understand statistickesalole to read
charts and analyzdata, some may not feel comfortaltieachingit to students.The data
suggesthat secondary teachers hadnegherconfidencelevelthan primary teachers when
teaching statistics in the classroofigurest.10and4.11). Thisis logicalseeing as the
surveyed teachers were primarily math teachemsd secondary teachers in general are

requiredto teach a wider spectrum aghathematics.
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Statistical Confidence of
Primary Teachers
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Figure 4.10 Confidence of Primary Teachers in Teaching Statistg

Statistical Confidence of
Secondary Teachers

Number of Teachers

Level of Confidence

Figure 4.11 Confidence of Secondary Teachers in Teaching Statistic

Overall the data indicatehat there is a larger difference in opinitretween the
primary and scondary school teachers than the NESU originally thought. Although the
guantity of data that was collected may be smdtle limited results clearly suggest thide
interests of primary school teachers and secondary school teachegsignificantly

different. From these data, the following may be concluded:
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1 Secondary teachers are more confidéman primary teachers using Microsoft
Excel and general statistics
1 Secondary teachers found that the tutorials moved too slowly.

1 Primary teachers found tht the tutorials moved too quickly.

4.5 Further Use of CensusAtSchool in the Classroom

After analysing personal preferences of teachers and positive and negative reactions
to the tutorials the project team consideredhether the professional developent
materialsactuallyencourage teachers to use the CensusAtSchool program in their
classroomsAt the operational evaluatiosessios, teachers were specifically asked
whether theyplamedon usingCensusAtSchodl ¢ KS (S OKSNARQ NBAaLRyaS:
after viewing the materialghey hadgained a interest in using the program, and would
utilize CensusAtSchodl 2 KSf LJ AYONBI 4SS (GKSA Wouied iZRSYy 14 Q A\
hyS (Sl OKSNIDa NHBdipaéhiydreryeRgagelwith cantérh@iy nfethods of
capturing and manipulating data

Planned Use of CAS by Teache

Percentage of Teacher:

Yes Maybe No

47 Responses

Figure 4.12 Planned use of CensusAtSchool bjeachers

Overall, many teachers stated that they would in fact use CensusAtSchool in their

classrooms, as they felt that the program would make it easiettfeir students to

42



