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The Success in Numeracy Education professionallolervent program was designed to
address national goals for numeracy in Catholiongry schools in Victoria. Key
components in the program included clinical intews in Number, the use of growth points
and growth point activities, rich assessment task&pace and Measurement, the extensive
training of Focus Teachers from each school, agdlae support from Numeracy Resource
Officers. Staff from Australian Catholic Universifi(Melbourne) were invited to evaluate the
success of the program in terms of student outc@ndsteacher professional growth. The
major sources of evaluation data were student sis&gs interviews, teacher questionnaires
and teacher, Focus Teacher, principal and NumerRaspource Officer focus discussion
groups. A picture emerged of great variation aer@®ntent domains in student
understanding, and similar variation between schdnl terms of implementation and
commitment to the program. Clear advice was offebgdfocus groups on possible
directions for enhancing the program.

In the late 1990s and early in the 2000s, a nuroberajor research-based professional
development programs in early years’ mathematicse weitiated by departments of
education, Catholic Education Offices, and Assomnst of Independent Schools around
Australia.

Although differences exist between the programsiae, scope and focus, there are
many similarities. Many of the common features lofeé such programs discussed by
Bobis, Clarke, Clarke, Gould, Thomas, Wright, anoulg-Loveridge (2005) apply to the
Success in Numeracy Education (SINE) program, dgeel by the mathematics education
team at the Catholic Education Office (Melbouriéjese include:

. The development and use of research-based framswiik programs drew
upon research in young children’s mathematicahiear(e.g., Clements, Swaminathan,
Hannibal, & Sarama, 1999; Fuson, 1992; Mulligan &dWelmore, 1995; Wright, 1998;
Young-Loveridge, 1997), and communicated this neseto teachers in a form that was
useable.

. The use of task-based, one-to-one assessmentiémsri growing consensus
on the limitations of pencil and paper testing iathematics (Clements & Ellerton,
1995) provided part of the impetus for the userénviews with young children in
mathematics. Although expensive in terms of tedshene, the use of these interviews
enables an understanding of what children knowaamddo in mathematics in general
terms and for the teacher’s own students, andnmfag planning. “The frameworks and
interviews have also assisted to move the focysrafiessional development from the

! We acknowledge gratefully the role of our colleag@Marj Horne, Pam Hammond, Amy Basile, and Anne
Roche) in the evaluation process.
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notion of children carefully reproducing taught gedures to an emphasis on children’s
thinking, with teachers as researchers” (Bobig).e2005, p. 50).

. Ongoing, reflective professional developmemrofessional development
programs have moved gradually away from the oné-simdel (Clarke, 1994), and
teachers are increasingly regarded as reflectigetiipners (Doyle, 1990). A generally
accepted desirable feature of professional devedopmprograms is the involvement of
all staff teaching mathematics at the relevant I&ev&he implementation of the
Victorian Early Numeracy Program by the DepartmainEducation and Training and
the SINE program however involved a “train-the+ieas” model, where numeracy
coordinators participated in a professional develept program and were then
expected to “train” the staff back at their schoas they worked irprofessional
learning teamgJohnson & Scull, 1998). Such train the trainexsgmms can lead to a
“watering down” of the professional developmenteiged by initial participants, and
this is discussed in a later section in relatioSHEE.

Other common features across the three programsianed by Bobis et al. (2005)
include positive changes in student achievemenpasdive changes in teacher knowledge
and practice. These aspects are discussed inoreltaii SINE in later sections. In the
following section, the structure of the SINE pragrés discussed, including key roles and
content of the program.

An Overview of the SINE Program

Success in Numeracy Education (SINE) is the majomeracy program being
implemented in Victorian Catholic schools. It isndole-school approach designed to
assist teachers to identify the mathematical kndgdeand skills of the children they teach
and to develop teaching approaches to support ssittdearning by all students.

The SINE program was first piloted in 1999 and ¢ty teachers and students from
Preparatory Year to Year 4. This area was espgaall supported by research charting
children’s development in early number through gtowoints (e.g., Gervasoni, 2000;
Mclintosh, 1994; Pearn & Merrifield, 1992; Steff@nGlaserfeld, Richards & Cobb, 1983;
Wright, 1998). Since then, SINE Prep to Year 4 basn implemented across catholic
schools through the Catholic Education CommissidnVeatoria (CECV). In the
Melbourne Archdiocese, for example, by the endGif®2about 230 out of 256 schools had
participated in SINE Prep to Year 4.

Content and Structure of Program

Four content strands form the basis of SINE Prepreéar 4 program: Number,
Measurement, Space, and Reasoning and Strategjies.program consists of five days
spaced over several months during which particgpaatry out assessments of students,
trial and report on teaching activities. This a$paf SINE may be characterised as an
action-research phase. Two teachers, Focus Teaftber each school are nominated to
participate in the program. An outline of the fiday program is as follows:

Day 1: introduction to SINE, Number strand, Grovghints in number, preparing for a clinical

interview, what is a 3-year Numeracy Plan?

Day 2: reporting and reflecting on clinical intexwis, applying growth points to interview data,

teaching activities to support growth points, depélg a 3-year Numeracy Plan.

Day 3: reporting and reflecting on use of growtlinpéeaching activities, identifying children aski

and developing teaching plans for these childreasoning and strategies.
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Day 4: Measurement and Space (theory and reseaackgtound, relation to Curriculum and

Standards Framework — CSF I, rich assessment)tasks

Day 5: meeting with principals to discuss 3-yeamatacy planning, reporting on teaching activities
using Space and Measurements tasks, relating sarmopleork to CSF II, supporting school-based
professional development using SINE materials, @m@nting SINE at school.

Between sessions, tasks are set for participararty out in their home schools and to
report on at the following session. After thetfgsssion, for example, participants have to
carry out a clinical interview in Number, of abdlth minutes, on a sample of about six
students selected by the teacher across the wdnude 1of levels of understanding.

Clinical Interviews

One-to-one interviews enable teachers to probeestad understanding of number
using a series of staged questions which are atlagdeording to children’s individual
responses. Since many schools find it difficultrti@rview all students, screening tests in
number were developed for Years 1 to 6. Usingrmédion provided by these screening
tests, clinical interviews can then be targettesigecific children.

Focus Teachers are trained in scoring and recorttiaginterview, and in relating
students’ responses to interview questions to drgwints in number. Having identified
students’ stages of development, SINE Prep to Yearovides teachers with a range of
resource materials (CECV, 2004), including gromtiinp activities which are designed to
move students forward from whatever stage theyareleaching plans are developed for
whole class teaching, small-group instruction ore-tmone teaching. These three
strategies are used by teachers implementing a Biteracy session.

Many SINE Prep to Year 4 schools now put asideheraelease time at the start of the
school year to allow screening tests and one-tohtteeviews to be carried out from Prep
to Year 4 (and in some cases to Year 6). In socheds, time is made available to
interview all students from Prep to Year 4 usingimical interview. One of the challenges
for SINE schools is to integrate this kind of riagsessment information with other forms
of assessment, such as results of state-wide assesshrough AIM (Achievement
Improvement Monitor), and ongoing assessmentsdphiss.

Implementing SINE Prep to Year 4

A key goal for SINE Prep to Year 4 is to have Fotaachers work with their schools
to develop a three-year Numeracy plan. This ptamtended to provide a coordinated
focus for the improvement of teaching and learnimgnathematics, supported by the
provision of classroom resources, school-basedlogweent using SINE resources, and the
integration of assessment information and repotongarents.

Support for SINE in the Melbourne Archdiocese isvided by the Catholic Education
Office (CEO) through its Numeracy Resource OffiagdROs), who are experienced SINE
teachers released one day per week to work witerotlstrict schools, and through
network cluster meetings. These are full-day mesticonducted by CEO numeracy staff
and NROs with a keynote talk followed by networkittgdiscuss implementation, and
workshops to demonstrate use of SINE resourcestdaching and learning. CEO
Melbourne also provides funds to SINE schools,enity equal to 0.1 EFT per school, to
support numeracy coordination and to facilitatechea release to implement assessment,
especially one-to-one clinical interviews in number
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Two further SINE programs have been developed. Sid&s 5 and 6 commenced in
2001 and has so far reached over half of schoadlsarMelbourne Archdiocese. In 2002,
the Catholic Education Commission of Victoria conmoed a pilot program in middle
years numeracy, SINE Years 5 to 8. After 2004,ES5Nears 5 and 6 will be phased out,
leaving SINE Years 5 to 8 to be the principal pamgrfor upper primary and junior
secondary years. Both programs have a strong fat@aspects of Number that are critical
for students in the middle years. Researchers piayed a key role in the development of
SINE resource materials and in the presentati@essgions.

The Evaluation of the SINE Program

Participants in the Study

The proposed evaluation model involved a stratifesttiom sample of fifty schools by
zone and years of involvement in SINE. Howeverthef initial set of 50 schools selected,
24 declined the invitation. Several of these schaadicated their lack of progress with the
implementation of SINE as the basis of their deaisiAlthough these schools were
replaced by others, at the point at which it wasl&be in the process to seek more schools,
the total remained at 47, an adequate number frptirposes of the evaluation. It is
arguable that the final sample of 47 schools maslightly more “advanced” in their
implementation, on average, than the original saropb0.

For each school, the principal, the two Focus Teex;ha randomly-selected teacher
from each year level (Preparatory — Year 4) wereseh. A similar random sampling
process was then used to select four studentstfrergrades of the selected teachers. Table
1 summarises the number and type of participantf@data collection instruments used.

Table 1
Participants, Numbers, Sampling Method and Datdéotibn Instruments for Evaluation
Participants Numbers and sampling Relevant data collection
method instruments
Central CEO staff 4 (key developers of SINE) Qustaire; focus group
discussion
Numeracy Resource Officers 11 (all—one per zone) Questionnaire; focus group
(NROs) discussion
Principals 47 (one per sampled school) Questioanficus group
discussion with 11 invited
principals (one per zone)
Focus Teachers 84 (two per sampled school, Questionnaire; focus group
where available) discussion with 11 invited Focus
Teachers (one per zone)
Teachers 208 (five per sampled school;Questionnaire
one at each of Years P-4,
where available)
Students 1010 (approximately 20 per Assessment interview (from Early

school) Numeracy Research Project)

The questionnaire response rate was excellent: dxacy Resource Officers (100%);
Principals (95.7%); Focus Teachers (94%), and Texadi85%).

The Early Numeracy Research Project interview wseduo collect data relating to
students’ understanding in Counting, Place Valueddifon and Subtraction,
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Multiplication and Division, Length, and PropertiesShape. This instrument was chosen
because it provided an independent assessmenwittoknown benchmarks on student
understanding and skills, drawn from ENRP Trial &dh and their matching Reference
(“control”) Schools (Clarke, Cheeseman, Gervaso@ironn, Horne, McDonough,
Montgomery, Roche, Sullivan, Clarke, & Rowley, 2D0OPata were also collected on
affective aspects of children’s mathematics leayn@s perceived by teachers, as part of the
survey data.

Evaluation Questions

The following questions guided the evaluation:

Q1. What were the stated and perceigedlsof the multi-stage professional development progra
according to presenters and participants at adll$sv

Q2. What were the short and medium-tesatcomesof the multi-stage professional development
program as perceived by presenters and participarats levels?

Q3. Whatstrengthsand limitations of the professional development program were pexdeby
presenters and participants?

Q4. To what extent have they program featurebeenimplementedor Numeracy at the school
level, and with what level of alignment with thatiesh was intended?

Q5. What are the majaomponent®f the role of Numeracy Resource Officers as ethat the
SINE Program? Whastrategieshave Numeracy Resource Officers developed to imete the
program, and whaienefitsandchallengesdo they see in the role?

Q6. What are the majaomponentsf the role of Focus Teachers as enacted in tR& FIrogram?
What strategieshave Focus Teachers developed to implement thgraomg and whabenefitsand
challengedo they see in the role?

Q7. How does the achievement of children in schti@s have implemented the SINE Prep to Year
4 Program compare to those who were involved irBidy Numeracy Research Project in trial and
reference schools respectively?

Q8. Whatperceptionsdo teachers have of their children’s achievemerd3, as compared to
previous years, in both cognitive and affectiveez$g?

Some Key Findings
Only some findings (and therefore only some resequestions) are discussed here.

Program goals and successedll respondent groups clearly identified the
enhancement of mathematics teaching practice,dimuthe use of a clinical interview to
identify and monitor student learning, as thmjor perceived goal®f SINE. Other
common goals included a united vision of mathersatgaching and learning at the school
level, and the use of assessment data to inforrmplg. These goals were matched closely
by theperceived successe§ SINE byall groups of respondents

Perceived changes in teaching practiCcEhe major changes in teaching practice
identified by Focus Teachers and other teacheasegtto their greater focus on assessment
gathering (including enhanced recording and moimig)y their use of a structured
mathematics lesson, and a greater focus on meetingdual needs. The longer teachers
were in SINE the more valuable they felt SINE hawbrb to their teaching. Principals
pointed to increased personal mathematical knowletipdership skills, and increased
enthusiasm and motivation as a result of SINE.

Focus Teachers and Numeracy Resource Officers (NR& major roles of Focus
Teachers (as perceived by respondents to questiesnancluded liaison with school
leadership teams, presentation of professionalldereent, providing support for teachers,
and working with parents. Challenges faced includaging support from principals and
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colleagues, time to carry out the role, and necgdsmwledge to deliver the professional
development confidently.

The major role of the NROs was seen as liaisingp wie Catholic Education Office
and networking with schools to keep schools infatnoa latest developments in SINE.
Major challenges in the role included meeting tleeds of schools and Focus Teachers
given one day per week time allocation, and varyawgls of principal support. Where an
NRO was able to work closely with a school, thedfesck regarding their contribution was
very positive.

SINE implementation at school levdlhe Three-Year Numeracy Plan was regarded
positively by respondents, as it enhanced wholeachmpact, goals and target setting,
raised profile and awareness of mathematics, peoviirection for program development
and planning, supported the change processespaused the professional development.

Having a clearly affirmed Three-Year Numeracy Péndorsed by the principal and
leadership team was seen by NROs as vital. Theyralted that schools where principals
had a strong understanding of SINE and providedang support were advantaged when
compared to other schools.

The degree of implementation in a given school ¢entb depend on the enthusiasm
and confidence of the Focus Teachers and the suppmrided by the school leadership
team. Having Focus Teachers that were enthusiastifident, motivated and clear in their
direction provided obvious benefits. Take up levaisschools that were trained in the
program in 2002 and 2003 were seen as probablpgerahan earlier cohorts. Schools
trained earlier often demonstrated limited ongalegelopment.

SINE professional development at school levdl. groups of respondents noted
positive features including building up teachershftdence, knowledge of mathematics,
knowledge for teaching and assessment and theto@pesf activities and strategies.

Limitations in the school-based professional degwelent included the varied
experience and skills of Focus Teachers, and tluetaece of some to present to others,
given their lack of confidence or limited leadeyshkills.

Other common concerns included the following:

 Lack of fundingor resources, professional development and teaelesase.

« More timeneeded to meet, share ideas and activities, obseleagues, and discuss findings
when implementing the program.

* More ongoing, frequent professional developmfmt classroom teachers (including cluster
meetings) needed, as provided for CLaSS (the MeitsoGEOQO’s literacy initiative).

» SINE was not sufficiently varidd order to consider teachers who had previouspegenced
extensive professional development as well as thitbeimited experience.

Professional development program for Focus Teach&rsommon concern was the
amount that was packed into the five day initiadgsam. Suggestions to support Focus
Teachers included increased opportunities to nétwath other Focus teachers, more
“refresher courses” on SINE, and more opportunitessuccessful schools” to share their
insights. NROs suggested greater input from mathtiesnaducation researchers in their
professional development, and assistance with tshgeand negotiation skills.

Student attitudes, confidence and other affectsgeets.All groups of respondents
were highly positive regarding student affect. @ftgular note were increased ability to
verbalise, question, reflect, and use the languaigenathematics, increased student
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enjoyment and interest with mathematics, and ism@aconfidence. The responses
provided a picture of vibrant mathematical learnaognmunities, with students engaging
in worthwhile mathematics, with a positive and esilstic spirit.

Student assessment interview dddata from the Early Numeracy Research Project
provided known benchmarks of growth points achigwedtudents from Prep to Year 4 in
ENRP Trial and Reference schools, which could epared with SINE school data.

Comparing ENRP Catholic schools with SINE schotblsre was a generally consistent
pattern, with SINE schools’ mean growth pointsifgjlwithin the range of ENRP data:
usually better than ENRP Reference schools, buguoité as high as the children whose
teachers were involved in ENRP throughout. In thgecof Properties of Shape, the SINE
schools were well below both Trial and Referend®mests.

When SINE schools were comparedatbENRP schools, the results were mixed. For
the Number domains, SINE children were generallyvben ENRP Trial and Reference
schools, but for Length and Properties of Shape, differences were considerably in
favour of both groups of ENRP schools.

Given the relatively low funding to SINE schoolsngomared to ENRP schools, these
results showed that, in the case of the Number da@n&INE had made a difference. The
next question of interest was whether a longer glcimvolvement in SINE led to a higher
level of student achievement.

Surprisingly, and of some concern, was that, ext@ptear 2 in Counting, the amount
of time a school has been in SINE did not appe&iate impacted significantly on student
achievement, as measured by the Early Numeracyviete In any effective program, one
would assume that the longer the school has paated, the greater the effect, but in the
case of student learning, this is not evident.

It would seem to support the observation of manynsitacy Resource Officers that
schools who were involved in the early stages biEShppeared to have not sustained their
commitment to the program, leading to a concluglmat for a variety of reasons, these
schools consider that mathematics had been “done”.

Recommendations

Recommendation are summarised as follows:

* Resourcing:CEO (Melbourne) increase the funding to the SIN&gpam, including increased
time fractions for NROs and Focus Teachers, inemashole-school (P-4) professional
development in clusters, and increased releaseftimene-to-one assessment.

« Professional Development Conternithe initial Focus Teacher professional development
program focus on the domain of Number exclusivelthvgreater input on leadership and
within-class support, a clinical interview for Spaand Measurement be developed, and
professional development be differentiated genertl a far greater extent, allowing for
participant expertise and previous experience.

*  Clear role descriptionsThe roles of NROs and Focus Teachers be mordyckated.

« Enhanced communicatiofreater liaison between NROs, principals, andiculum advisers,
and regular written and electronic communicatiomeiv resources and SINE developments be
implemented.

» Ongoing evaluation of the SINE progra@lear goals be defined for SINE for the next three
years, and an evaluation design be developed éssfiseir achievement.
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Conclusion

In the past, evaluations of sector-initiated praoggafor teacher professional
development tended to be limited to measuring &ashtisfaction with what had been
offered. Some attention may have been given tosasgg long-term impact on schools.
Improvement in student learning was expected tmvol Today, sector-driven programs
are expected to account for the major investmentesburces that they use. Teacher
satisfaction and school change are important, leretis now a necessary requirement for
these programs to demonstrate improved outcomeshiloiren’s learning. New models for
evaluation are needed. This evaluation of the SMKEp to Year 4 program provided such a
model, yielding rich and important data on studemiierstanding, as well as measures of
changed practices in schools and classrooms, andtraotive recommendations for
enhancing the program and levels of implementatidhe future.
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