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EXECUTNERUMMARY

This report presents findings from the External Independent Evaluation and Rese&mméoy Connections
Stage 6 (20122018) conducted by a research team from the University of Technology Sydney (UTS). The
purpose of the Stage 6 Evaluation was

i to assess the program outcomes against the Stage 6 objectnges
i to assesshe impact of the program more brolydn order to enable program improvement.

The Stage 6 objectives are:

to increase the uptake &rimary Connections schools

to support primary school teachers and service primary school teachers to teach science through
inquiry;, and

9 to ensure primary school teachers, pigervice primary teachers and school educators are informed
aboutPrimary Connections

1
T

Background t&rimary Connections: linking science with literacy

Primary Connections: linking science with litef@ymary Connectiohds an initiative of the Australian
Academy of Science (AAS). It is an innovative, idoasgd approach for the teaching and learning of science
and the literaciesf science in primary schooRrimaryConnectionss supported through professional learning
resources and workshops, a broad range of-yiggdity curriculum units, and other supporting resources that
align with theAustralian Curriculum: Science

The progressive development and initial impdatation ofPrimary Connectiongerefunded by the Australian
Government ($11.2 million) in five stages from 2004 to 28iatye 6 (2014 2018) has brought the Australian
Government financial commitment to the program to $14.7 million from 2014 to 2018.

Methodology

This evaluation employed enge of qualitative and quantitative methods, including observations of
professional learning workshop delivery, a literature review, focus group and individual interviews, and surveys
with a range of stakeholder€urvey methods included Best Worst Scaling (BWS) and Discrete Choice
Experiment (DCE), methods that allow the relative importance of factors relating to an issue to be determined.

Evaluation findings

This evaluation has revealed the significant impaetimfary Connectionen teachers of primary science. Their
feedback about the effectiveness of the resources, and their enthusiasm to dfniphayy Connectioms their
science teaching, show that teachers vatuienary Connectiorisghly.

1 Workshop participats reported/showed increased levels of interest, enjoyment, confidence, and comfort
in teaching science after they had attendeBramary Connectiongorkshop. (sources of data: surveys,
focus groups)

1 ParticipantSunderstanding of primary science pedagogy improved as a result of attending Stage 6
workshops(surveys, focus groups)

f 2 2NJ aK2L) LI NhekeSshriykalfsé the irRobriant®ai the 5Es model Fsimary Connections
previously (focus groups)

1 The workshops increased the likelihood of teachers comprehensively implementinBrithary
Connectiongrogram in their teaching. (surveys, focus groups)

1 Ninetynine per cent of teachers agreed thRtimary Connectionsould help them to implement the
Augralian Curriculum: Sciendsurveys)
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1 The top 10 areas nominated bydarvice teachers as being relatively more important for inclusion in
Primary Connectionmofessional learning were (in order of importance):

InvestigatioAbased science

Science teadhg strategies

Guiding inquiry in science

AdaptingPrimary Connectiorier multi-stage classes

Understanding th&rimary Connectiorapproach

Various ways of teaching each 5E phase

DifferentiatingPrimary Connectiorier student diversity

Activitybased sience

Doing hand®n science activities

10. ImplementingPrimary Connectionsits (source of data: BWS)

1 Overall, éachers were satisfieglith the Primary Connectiomgorkshops. When asked to suggestkshop
improvements they mentioned assessment activitienpre handson activities, some type of online
support or followup from the workshops, and more activities using digital technologies. (surveys, focus
groups)

1 As aworkshop followp activity, teachers were most interested in accessing online videoswavikbhop
related content, or an expefed online discussion forum. (BWS, DCE)

1 Both n-service andore-service teachers prefer fate-face professional learning workshops. (surveys,

BWS, DCE, focus groups)

In-service teachergrere not in favour ofhe use of online only workshops. (DCE)

Workshop fees were the most important consideration in whether or not participants would attend a future

Primary Connectiongorkshop.The next most importantonsiderations were: travel time; the timing of

the workshop; additional followp; duration; and content. (DCE)

1 Faceto-face workshops are valuable and critical but opportunities fegaing professional learning,
including online activities, should beplored and implemented. (expert interviews)

1 In addition to facao-face workshops, online professional learning may offer some benefits, not least being
flexibility of access, but currently internet access in schools is perceived to be inadequatetdsk.the
(expert interviews)

©COoNOO~WDE

=a =

In this Stage 6 evaluation, the levels of confidence and enjoyment in teaching science were found to be higher,
relative to teachers surveyed in other settings. For example, Burke et al. (2017) found that NSW Association of
Independent Schools teachers reported lower levels of enjoyment and comfort in teaching primary science than
teachers surveyed in this evaluation. However, the teachers surveyed in the Stage 6 evaluation said they work
with other teachers with low science cajigchence there is a need to provide further professional learning
opportunities and to increase the reachRasfmary Connections

Conclusions

Primary Connectiorfsas extraordinary brand recognition and it has been widely implementedP Pastry
Connedbnsphases have attracted many teachers to Bsinary Connection8y almost any measure it has
been a great success. Stage 6 has been very successful in extending the PeacarpfConnectioreamong
regional, rural and remote teachers, primarily irilding capacity among current users to implenrinary
Connectionsnore faithfully and with greater skill and confidence.

The research team takes the view tliRatmary Connectiorghould continue much as it has, by continuing to
develop hard copy resoces, providing units online with support materials, together with professional learning
workshops orPrimary Connectiorts increasing numbers of teachers. These activities stuauitinue to be
supported byprofessional learninduilding collaboration aamg teams of primary teache@dworking with
expertPrimary Connectiossipport to effectively implememtrimary Connectioms classes across their schools.

The research team is conscious that much oketrsduationdata aboutPrimary Connectiormefrom those
who have chosen to use it rather than those who have chosen not to use it. To engage teachers who have
chosen not to usd’rimary Connectionand not to engage ifPrimary Connectiongrofessional learning,
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consideration should be given to invgsting/researching the adaption and development of a Reimary
Connectionsciencdearning program. Such a program could be based on the fundarReintalry Connections
teaching model, the 5Es, but provide resources in ways that exploit the oppogpritieded by an online
platform that allows teachers to readily select, adapt and build their own program of work, and students to
directly engage with varied learning activities that make the most effective use of digital learning.

In the short term this would require two formsffimary Connectiorie coexist and the cost of achieving this
would be substantial. The argument is not that the Australian Academy of Science should &vandogn
Connection# its current form and suduhly invest in the digital learning environment. Rather, the argument

is that it is essential to plan for such a development and recognise that for an extended period both digital and
more traditional ways of improving science teaching and learning elsetbkcoexist.

Recommendations

Following are recommendations arising fromBmanary Connectior&tage 6 evaluation, arranged by research
stream: Appropriateness, Efficiency, Effectiveness and Governance.

Appropriateness: Is the program consistent witlstfalian Government priorities?

1) Continue to updaté’rimary Connectioresources and related activities to ensure that they support
Australian Government priorities in science and STEM education and make this public through the
Primary Connectiongebsie.

Efficiency: Is Stage 6 implementation achieving the goals within identified budgets and timeframes?

2) Continue to provide initigPrimary Connectionzrofessional learning workshops faceface for in
service teachers, while considering delivery andssibility for educators in regional, rural and remote
areas.

3) Develop and/or adapt an online learning platform that facilitategyaing, blended professional
learning inPrimary Connections

4) Plan for the development of onlirrimary Connectiongsource that exploit the affordances (e.g.
interactivity and adaptability to learner needs through use of learning analytics) of an online
environment. The online environment should not primarily be a repository providing access to e
versions of hardcopy reso@s

5) Phase out hardcopgrimary Connectiomaaterials and resources only when, or if, demand for these
diminishes.

6) Consider collaboration with teacher education course providers to integrate the ulenairy
Connection#nto initial teacher education progms, drawing ofPrimary Connectionrgsources as an
outstanding example of effective science education, rather than focusing on the implementation of
Primary Connections

Effectiveness: How well are we doing what we said we would do and could it beetten? b

7) Ensure that teachers focus on student learning of key ideas expredeachamy Connectior(svhich
are entirely consistent with th&ustralian Curriculum: Sciehcather than the implementation of the
Primary Connectionwogram of study per seht is, recognise that the 5Es dAdmary Connections
program are a means to an end, not the end in and of themselves).

8) Continue to emphasise science and literacy outcomes (as reflected in its title) and workshops clearly

indicate howPrimary Connectioragldresses both sets of outcomes (e.g., through its learning
outcomes, introductory pages and some of its appendices).

9) Provide advice, and develop case studibsut how schools could develop a culture that encourages
the continuous use &rimary Conneadnsacross Year levels, supported by an experienced sledvedl
Primary Connectioriacilitator.
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10) Trial and evaluate the use of a variety of strategies for professional learnirigyiwitlryy Connections
including coverage of those matteigentified in the BesWorst Scaling survegs of greatest
importance to teachers. Ank videos of best practice in implementidgmary Connectiongould be
a suggested starting point.

11) If online training is used as an adjunct to faméace workshops, theRrimary Connectiorngorkshop
developers should baindful of the quality of intemet access available to teachers and the concerning
issues raised by prand inservice teachers in focus groups about the use of online professional
learning.

12) Consider a range of workshop folloyw options as ways to consolidate the learning that was
commenced as a consequence of the professional learning workshopneagated videosa forum,
communication networks.

13) Conduct ongoing research to inform iterative developmenPiimary Connectionprofessional
learning.

Governance: How effective are thevernance arrangements for Stage ®omary Connectiofds

14) Consider having one committee that provides oversigRtiofiary Connections future funding stages,
given that there has been considerable overlap in the oversight of Stage 6 by the Martagemen
Committee and the Steering Committee.
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INTRODUCTION AND BAR&UND

This report presents findings from the External Independent Evaluation and Rese&mméoy Connections
Stage 6 (2014 2018), a project commissioned by the Australian Academy erfic8c{AAS) with particular
reference © work undertaken under the&ye6 funding agreement with the Australian Government.

ABOUTPRIMARYJONNECTIONS

Primary Connectionéinking science with literaqPrimary Connectiohds an initiative of the AAS. It is an
innovative, inquinbased approach for the teaching and learning of science and the literacies of science in
primary schools.

The aims oPrimary Gnnectionsare to:

1 Improve teaching and student outcomes in science and the literacies of science within primary schools.
T wkA&aS LINAYINER aOK22f addRSyiaQ AyadSNBad FyR Sy
1 Improve the skills and confidence of primary teasherteach science through inquiry.

Primary Connectioris supported through professional learning resources and workshops, a broad range of
high-quality curriculum unitsaand other supporting resources that align with gaestralian Curriculum: Science

BACKGROUND RRIMARYDONNECTIONS

The progressive development and initial implementatioRrohary Connectionsas funded by the Australian
Government ($11.2 iifion) in five stages from 200@ 2014:

1 The development of a conceptual model for giegram was funded by the Australian Foundation for
Science, an entity within the Australian Academy of Sc{@eé22003)

i Stage 2(20042006) Funded through théustralian Government Quality Teacher Progranthig,
stage resulted in the developmentjal and evaluation of a draft professional learning program, a
professional learning DVRQestioning Mings eight sample curriculum unjtand a curriculum unit
template.

f Stage 320062009)A y @2t GSR (G KS Lzt AOFGA2Y 2F | &dzZAGS 27
[ SENYAY3 CFEOAfAGFG2NEQ | Qéhicd thacherke@uca®B dryinivBiSitEs, & 2 N
ongoing research and evaluation, and the incorporation of Indigeperspectives.

§ Stage 420092012)02y aAaidSR 2F 2y 3I2Ay 3T &dzZJIIR NI F2N Wt N
Wal aGSNJ CHOAtTAGEFOI2NARAQY GKS RS@St2LIYSyd 2F YAy
inclusion of Indigenous perspectiviashe curriculum links section of new curriculum resources, and
alignment of some existing curriculum resources to the Aestralian Curriculum: Scien®&y the end
of Stage 4 there were 12 curriculum units that were fully aligned ttstralian Curculumand
loaded to Scootle on the Education Services Australia (ESA) website.

1 Stage 520122014) Development and online publication of a further 19 units (3 new titles and 16
redeveloped titles) to complete a suite of 31 units fully aligned to Ahdralian Curriculum
professional learning for 100 pservice teacher educators; and promotion to schools including
through a short online video for principals and school leaders. Afli&late available free of charge
to all Australian teachers apde-service €acherghrough Scootle on the ESA website or through state
and teritory online portals.

Stage 6 (201-2018)has broughthe Australian Government financial commitment to the program to $14.7
million from 204 to 2018.
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STAGE PURPOSE ANBBJECTIVES

The purpose of the Stage 6 Evaluati@as

1 to provide a summative evaluation of the work completed under the current funding agreement
through an assessment of outcomes agathe Stage 6 objectives; and
1 to assess the impact of tipgogram more broadly in ordéo enable program improvement.

The Stagé Objectivesre:

to increase the uptake &frimary Connectioris schools.

to support primary school teachers and{gervice primary school teachers to teach science through
inquiry.

9 to ensure primary school teachers, s@rvice primary teachers and school educators are informed
aboutPrimary Connections

T
1

The Stage 6 Evaluation determines the extent to which Stage 6 isidglthe desired outcomes ardsesss
the extent and quanim of the impact of the progranthe research questisraddressed are in four streams
Appropriateness, Efficiency, Effectiveness and Governaxtllows:

Appropriatenessls the program consistent with Australian Government priorities?

1 RQ 1.How well does Stage 6 align with the current Australian Government education policy priorities,
particularly in relation to STEM education in schools?

1 RQ 1.3s training teachers iArimary Connectioraspriority for the government in order to improve the
teaching of pmary school science teaching?

Efficiencyls Stage 6 implementation achieving the goals within identified budgets and timeframes?

T RQ 2.What is the cost of training-service angbre-service teachers Primary Connectiofis
1 RQ 2.2Doestraining teachers angre-service teachers Primary Connectioriscrease the likelihood
of teachers and schools comprehensively implementing the program?
1 RQ 2.3 What are the differences in fidelity of implementatioRrihary Connectionmits and usig
an inquiry approach by those who have done no professional learfnignary Connectiomd those
who have undertaken the Stage 6 professional learhing?
1 RQ 2.4s trainingn-service éachersandpre-service eachersn Primary Connectiorise most efficient
way to increase the effective implementation of the program?
T RQ 2.RAre there any unintended benefits or disadvantages in providing training in particular ways for
in-service teachers and pservice teachefs

EffectivenessHow well are we doing what we said we would dd eould it be done better?

1 RQ 3.2What are theanticipated outputs and outcomes, when are these expected to be achieved and
how is the pogram designed to achieve them?

RQ 3.2I'o what extent has Stage 6 met the aims and objectiveg aatsa the funding agreement?

RQ 3.3Vhat else can thEerimary Conectiongprogram offer to assist teachers goig-service teachers

to implement theAustralian science curriculum?

)l
)l

GovernanceHow effective are the governance arrangements for Stagéirofiry Connectiof?s

1 RQ 4.1How well has the Academy, the Departin@f Education and Training and the Steering
Committee been able to support and oversee the implementation and delivery of Stage 6?
1 RQ 4.Have there been any major contract management issues?

1 RQ 2.3 required comparison of teachers who had and had not attended professional learning. Due to time constraints
and with agreement from the Stage 6 Project Steering Committee, RQ 2.3 was not addressed in this evaluation.
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THESTEERINGOMMITTEE

The Evaluation was overseen by Brénary Connectiongnking science witlitéracyStage 6 Project Steering
Committee (Steering Committee) made up of representafioes the Australian Government Department of
Education and Training and the AAS. TBeSSNRA vy 3/ 2 Y Y AviastdSpSode brbadzilikdsion Br the
Primary ConnectionStage 6Project and facilitate communication about theoject between theProject
stakeholders. The terms of reference of the Steering Committee were:

i to oversee and mator the Project.

1 to review Project planning, Project Reports, and workshop resources developed under the Stage 6
agreement.

9 to monitor overall Project progress and provide a process for accountability, including in relation to
timelines, expenditure, higiuality contract deliverables and appropriate staffing.

i to facilitate communication between the Department of Education and Training, AAS and other
relevant stakeholders.

THE RESEARCH TEAM

A research team from the University of Technology Sydhe$ vas commissioned to conduct this external
independent evaluation and research review of Bremary Connectiorfstage 6 objectives. The team used a
range of qualitative and quantttee methods in their evaluation. These methods included observations of
professional learningiorkshop delivery, a literatureview, focus group and individual interviews, and surveys
with a range of stakeholderghe design of the evaluati@pproachwas determined in consultation with the
Steering Committee. Details of the research team are presentée end of this report

SrRUCTURE OF THISCHEP

Theevaluation approackor this studyis provided in the nd section arranged by stream: Appropriateness,
Efficiency, Effectiveness and Governdnck range of research methodsgas used to address research
guestions in and across each of the streams.

As the evaluation progress#dtrough phasesresearch reporten each researcphasewere prepared for, and
reviewed by, the AAS. These reports are presented in the appendices and each report addresses specific
research questions within the four streams.

Asummary of findingsrgansed by researcktreamis includedn this report.

CCCCCCCCCCCCCCCCCCCCCCCCCCCQ

*For reasons pertaining to confidentigl sections relating to Governance, and spending, were redacted before
publishing this report.
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EVALUATIORPPROACH

This section provides an overview of teeearch and evaluation methodologies used to address the research
guestions in each stream. For details on each of the research methodpliogiesiing the analysis and
interpretation of dataplease refer to the repts relevant to the particular reseeln phase apresented in the
appendices.

OVERVIEW

Previougesearchby the UTS research team found strong evidence that there is great variation in the science
teaching capability of schoadmdin and amongsthe teachers within those scheoEvaluation oPrimary
ConnectionsStage 6 therefore required range of methodologies that are effective withried groups of
teachers, particularly those iegional rural and remote areas.

This evaluation used both qualitative and quantitative research methods. The combination of dogus gr
interview and survey datallowed multiple opportunities for participants and stakeholderdPiimary
Connectiondo express views on the phenomena under investigation. The comparison of similarities in
responses contrasted with areas of differencevites triangulation of data and thus increases confidence in
the findings {Lincoln & Guba, 1985).

There already has been extensigeearch and evaluative watkat has investjatedPrimary Connectiorand

its impact. There also have been previous studies of the effectiveness of tpacfemsional learningn
enhancing the design and delivery of primary science. Where practicable, previous research was analysed and
instrumentsfrom previous studies used to maximise efficiency of the study and to allow productive comparison
between the findings of this Stage 6 evaluatiatiwxisting data and findings.

QUALITATIVE RESEARIERIHODS

The traditional qualitative research method$amfus groups, interviews and a systematic literature review were
used in this evaluation. Focus groups allowed for investigation of the views of stakeholdersPirciargs
Connectionteaders, irservice angre-service teacherdocus groups were empkedii 2 3+ G KSNJ & d | | !
views,to gain an understanding of how participants perceive and think @bdmiary ConnectiorfStage 6.

Focus group data were analysed and informed the generation of items and factors for quantitative methods
used in subsequerstages of the evaluation. Interviews allowed adepth analysis from the pohutf-view of

key and welinformed stakeholders iRrimary Connectioné\ systematic literature review was conducted to
determine evidencdased characteristics of effectiy@ofessional learningn primary science to ensure
findings from prior research were considerdthe methodology for the governance evaluation involved
reviewing Steering Committee terms of reference and meeting minates$ interviews with Steering
Commitee and Management Committee members.

QUANTITATIVE RESEARERHODS

The quantitative methods used in this evaluation were surveys developed from the findings of the qualitative
research. The surveys were conducted before and aftesgmdce andn-service eachershad attended
Primary Connectionwofessional learningiorkshops andhey included closedand operended questions to
RSOGSNN¥AYS NBalLRyRSyiaQ @GASga 2y | NrYy3aS 2F AaadzsSa
incomporated two novel approache®estWorst Scalingand aDiscrete Choice Experimerithese novel
methodologies are explained in detail in the appendices, but in sumBasyWorst Scaling is a unique

2Lincoln, Y. S., & Guba, E(1885). Establishing trustworthiness. In E. G. Guba K&duxalistic inquirfpp. 282331).
Beverly Hills, CA: Sage Publications.
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methodology shown to be a valuable way to identify and analyse differangesups of individuals. Best

Worst Scaling is a survey approach that allows the relative importance of factors relating to an issue to be
determined.The traditional method employed to determine importaneeay(Likert Scales) only allows each
factor to be evaluated in isolatipomeaning that respondents can rank all items as imporieaving the
researcher with little idea of whete target changesr resources.

A further benefit of usin@estWorstScaling is that the method results in a discrete outcome, a choice of one
item over another. In contrast, a score on a continuous seaerdting on 1 to 7 scale) can lead to several
responsestyle bises.BestWorst Scaling therefore avoids resporsdi 8 £t S 0 Al 4Sa adzOK I a
tendency to avoid the extreme ends of the rating scales, or a tendency to remain rizegts/orstScaling is

also advantageous because it is easier for respongantethere is no allocation of points or percentages to
items, or a need to rank a lengthy list of items simultaneoélsbuyiere& Islam, 2008)This choice of scale

was motivated by the ambition to make the task easier for respondeatsriplete, to reduce overall response
times, and supported by growing evidence that the use of such indicators does not compromise measurement
reliability.

The Discrete Choice Experiment was the fio@ahtitativemethodology used in this evaluation. Thisvey

based method relied on input from other research methods used in the Stage 6 evaluation and presented
teachers with combinations of factors that had been identified as being influencers of whether teachers would
participate inprofessional learninigp Primary Connectioris future or not.

Each set of research questions relating to this evaluation is presented in tabular format in this section under
the research stream heading. The table should not be interpreted as suggesting that each reseaoth questi
was investigated with a different set of surveys, interviews and focus groups. Rather, the table indicates how
data were gathered and analysed. A single data collection event, such as a focus group or a survey, was used t
addressa range of research gstions.

FIGUREL MAP OF PRIMARY CONNECTIONSSTAGE 6WORKSHOPLOCATIONS

3 Louviere, J., & Islam, T. (2008). A Comparison of Importance Weights and Willieg?@gdvieasures Derived from
ChoiceBased Conjoint, Constant Sum Scales andvBesdt Scaling. Journal of Business Research, 61(%91203
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Research Question and is followed by an identifying number.

APPROPRIATENESS

Is the program consistent with Australian Government priorities?
Research Question Sources Data Gathering Data Analysis Deliverable
RQ 1.How well does Stage 6 align| Documents Document review | Content analysis | Report comparing Australian
with the current Australian Interview with relevant | Interview Open coding Government education policy

thematic analysis | priorities to Stage 6 outcomes ar

materials(SeeAppendixl)

Government education policy
priorities, particularly in relation to
STEM education in schools?

RQ 1.3s training teachers iArimary
Connectiona priority for the
government in order to improve the
teaching of primary school science
teaching?

stakeholders including,
Steering Committee and
AAS P@adership team
Documents

Interview with relevant
stakeholdes including,
Steering Committee and
AAS PC leadership team

Document review
Interview

Content analysis
Open coding
thematic analysis

Report appraising priority given &
the government to training
teachers irPrimary Connections

(SeeAppendixt)

EFFICIENCY

Is Stage 6 implementation achieving the goals within identified budgets and timeframes?

Deliverable

Report describing mean cost
per pre and in teacher and
mean cost otourse by (for
example) location, mode of
delivery, by program delivered
Report indicating planned and

Data Gathering
Document review

Data Analysis
Statistical Package
for the Social
Sciences (SPSS)

Research Question Sources

RQ 2.1 What is the cost of training | Financial documents
in-service angbre-service teachers

Primary Connectiofis

RQ 2.2 Does training teachers and| In-service angbre- Thematic

service teacheraho

Survey PL

pre-service teacher® Primary
Connectiongncrease the likelihood
of teachers and schools

comprehensively implementing the

program?

RQ 2.3 What are the differences in

fidelity of implementation odPrimary
Connectionsnits and using an

inquiry approach by those who hawve

done no professional learning in
Primary Connectiorad those who
have undertaken the Stage 6
professional learning?

RQ 2.4 Is trainirig-service teachers

andpre-service teacher® Primary
Connectionshe most efficient way
to increase the effective
implementation of the program?

RQ 2.5 Are there any unintended
benefits or disadvantages in

providing training in particular ways

for in-service teacherandpre-
service teachef®

attended PC PL
Courses

Due to time
constraints and with
agreement from the
Stage 6 Project
Steering Committee,
RQ2.3 was not
addressed in this
evaluation.
In-service angbre-
service teacheraho
attended PC PL
Courses

In-service angbre-
service teachers
Lead facilitators in PL
Literature

participants prior to
PL to determine
intentions and post
PL b determine
actual uptake oPC

BestWorst Scaling
Survey (This is part
of the post survey
see RQ 2)2
Discrete Choice
Experiment

Focus groups
Systematic literature
review of teacher PL
in primary science
and effective
development PL
primary science

interpretive analysis
and SPSS, descriptiy
statistics

MaxDiffanalysis and
factor analysis to
determine
effectiveness within
different teacher
groups identified in
the data

Analysis of clustered
variables

Thematic
interpretive analysis
Systematic analysis
using explicit
methods to identify
relevant
publications, analysis
and synthesis of
findings

actual uptake of PC following F
training(SeeAppendixg)

Report defining insights to how
PC is implemented and
comparing the mode of dekry
with othersidentified in focus
groups (below)(SeeAppendix
6 and Appendix?)

Report describing beneditand
disadvantages of PL delivery
and how this compares with P(
PL(SeeAppendixX and
Appendix 3
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EFFECTIVENESS

How well are we doing what we said we would do@ndd it be done better?

Research Question Sources Data Gathering Data Analysis Deliverable
RQ 3.1 What are the anticipated Document Document review | Content analysis | Report on combined results from
outputs and outcomes, when are | AAS P@adership team | Interview Open coding analysis of relevant literature on

these expected to be achieved and
how is the program designed to
achieve them?

RQ 3.2 To what extent has Stage 6 AAS stage 6 documents
met the aims and objectives as set| Data from other research

out in the funding agreement? questions
In-service angbre-

service teachers

Lead facilitators in PL

RQ 3.3 What else can tRemary Panel science
Connectionprogram offer to assist
teachers angbre-service teacher

implement the Australian science

learning experts

education/professional

Data from other researct

Document review
Focus groups
Interviewsand
surveys listed
elsewhere in table

Focus
groups/interview
Interviews ad
surveys listed

thematic analysis | PL in PGSeeAppendix?)

Content analysis | Report synthesising data gathere

Thematic from AAS Stagedbcuments
interpretive compared against outcomes
analysis assessed through other data
Overarching collection including interviews,
analysis of focus groups and surveys
outcomes

identified in varied
data sources

categorised

against aims and

objectives

Thematic Report of gap analysis and
interpretive potential developments(See
analysis and Appendix6 and Appendix?)

analysis compared

curriculum? questions including elsewhere in table| to teacher groups
In-service angbre- BestWorst Scaling| identified in BWS
service teachers ¢ included with (Discrete Choice
Lead facilitators in PL postsurvey Experimengas
Literature Discrete Choice noted above)
Experiment Systematic
Literature review | analysis using
explicit methods
to identify
relevant
publications,
analysis and
synthesis of
findings
GOVERNANCE
How effective are the governance arrangements for Stagé@roairy Connectiofis
Research Question Sources Data Gathering Data Analysis Deliverable
RQ 4.1 How well has the Academy, Documents Review of Ste@rg | Thematic Review of background material
the Department of Education and | Committee members committee terms | interpretive and method
Training and the Steering Committe Suppliers of reference and | analysis of Review of decisions and contraci
been able to support and oversee meeting minutes, | interviews performance over the fit period

the implementation and delivery of
Stage 6?

RQ 4.2 Have there been any major
contract management issues?

Interviews with
members
Document review,
interviews with
suppliers,
performance to
contract

(For example,
supplier selection
and content
delivery)

Document analysis of the program review.
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SAMPLING

Samplingprocesseso identify potential participants for survey, interview dadus groupsincluding primary
school teachers and Steering Committee membeese developed in conjunction with AAS staff (Shelley
Peers). In summary, the sampling was as follows:

SJRVEYS

The AAS sent Survey 1 (the -prerkshop survey) to workshop parpants prior to their workshop. The
research team provided text for an email inviting participatadang with a link to the survey. For some
participants, an invitation to participate in a focus group at the end of the workshop was included. Researchers
from UTS attended selected workshops during the year when the dates and locations were finalised.

Survey 2 (the posturvey which included the post workshop survey and the Béstst Scaling survey) was
sent to all workshop participants after completion of the workshop. TheVBesst Scaling component was
developed based on responses from focus groups.

Survey 3Discrete Choke Experimentjvas sent tdPrimary Connectionsorkshop participants from the AAS
database and via the AAS Facebook page, and these participants were invited to forward the survey to
colleagues (snowball technigue).

Survey sample size

1 Survey Ipre-worksh@ survey of irservice and praervice teacher participantsompleted by 114 in
service teachers and 169 gservice teachers

1 Survey 2 (post workshop/Béstorst Scaling survey) completed by 126drvice teachers and 171 pre
service teachers

1 Survey 3(Discrete Choice Experimgntompleted by189 inservice teachers and 8dre-service
teachers

Interviews and Focus Groups

1 Interviews or focus groups with 6 Steering Committee and Management Committee members,
including AAS and Department of Education andhifigastaff

9 Focus oups of inservice teacher workshop participants: 1&émvice teachers (3 focus groups)

9 Focus pups of preservice teachers workshop participants: 19-geevice teachers (3 focus groups)

1 Expert panel advice d®rimaryConnectionStage 6 possible developments held with 4 leading science
educators
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EVALUATION FINDINGS

The Stage 6 evaluation findings are presented according to each research stream and specific guiding researct
guestions.t is noted here, however, that the evaluation was conducted in a series of stages, or phases. The
respective phases provide the focushe appendices in this report:

Appendix 1Appropriateness: Congimcy with Government priorities

Appendix 2Primary Connectioné review of literature

Appendix 3: Governance evaluation (redacted)

Appendix 4: Focus group reports: An overview

Appendix 5: Expert advice Bnimary Connections

Appendix 6: Report on Bedtorst Scaling (BWS) and program perceptions

Appendix 7: Disete Choice Experiment

Appendix 8: Comparison of pand postworkshop quantitative data

Appendix 9: Analysis of survey open responses

Appendix 10: Cost @forkshops (redacted)

APPROPRIATENESS

Is the program consistent with Australian Government priorities?

The research team examined three relevant and current policy documents, and interviewed members of the
Primary Connectior&age 6 Steering Committee avidnagement Committee. The relevant policy documents
(the NationalSTEM School Educatinategy?2016-2026and theQuality Schools Quality Outcordesuments)

were identified in consultation witthe AAS andhe Department of Education and Training. Tésearch team
analysed these policy documents to determine the extent to wiichary Connectiorsipports the broad

goals and strategiccions proposed. This analysis wasted to elements of policy documents addressed by
Primary Connectiortage 6

Appropriateness RQ 1.1 How well does Stage 6 align with the current Australian Government education policy
priorities, particularly in relation to STEM education in schools?

Evidence from the analysis of policy documents and intesvieith Steering and Maigement Gmmittee
members indicate thaPrimary ConnectiorStage 6 aligns with the current Australian Government education
policy priorities in relation to STEM education in schools.

Appropriateness RQ 1.2 Is training teachePsiiary Connectiorespriority for the government in order to
improve the teachingfgrimary school science teaching?

The alignment dPrimary Connectiomesources with théustralian Curriculum: Scierare relevant Australian
Government education policy priorities indicates that it is a priority for the government in order to inifgove
teaching of primary school science teaching.

B-FICIENCY

Is Stage 6 implementation achieving the goals within identified budgets and timeframes?

The findings in the Efficiency research stremene informed by document reviews, a systematic literature
review, surveys of igervice and praervice teachers prior to, and after, attendiadPrimary Connections
workshop, and focus groupterviews of workshop attendees.
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Efficiency RQ 2.1 What is the cost of trainirgginice and prservice teachers Primary Connections?

*For reasons pertaining to confidenttgl sections relating to Governance and spendimguding Tablé,
were redacted before publishing this report.

Efficiency RQ 2.2 Does training teachers andqméce teachers in PrimarynBections increase the likelihood
of teachers and schools comprehensively implementing the program?

The impact of having completedPaimary Connectionsorkshop increased both-Bervice and prservice
GSIFOKSNEQ O2yFARSYOS AYy | ydzYoSNI 2F RAFFSNByYyG I+ NB
a paired samplestest, inind SNIJA OS G Sl OKSNEQ O2y T A Raing, §jor priyicipiésk S A NJ
and pedagogy dPrimary Connectionaind of the 5Es teaching and learning model from thewand&shop

survey to the postvorkshop survey. They also significantly increased their confidence in understanding the
relationship between sence and literagyand their ability to usérimary Connection® enhance student

learning in these area¥able2 shows pre and postworkshop means and standarduviigions relating to in

service teacher confidence on g6int scale (1=Not confident, 2=Limited confidence, 3=0OK, 4=Confident,
5=Very confident).

TABLE2 IMPACT OF PRIMARY GONNECTIONS WORKSHOP®N CONFIDENCE OF IN-SERVICE TEBHERS
Ind SNIA OS Ind SNIAOS
pre-workshop survey | postworkshop survey

Confidence in ability to: Mean S.D. Mean S.D.
Understand the aims of tHerimary Connectiorarogram | 3.70 0.90 4.13 0.69**
Understand the major principles and the pedagogy 3.58 0.90 4.06 0.70**
Primary Connections

Understand the 5Es teaching and learning model 3.60 0.94 414 0.75**
Understand the relationship between science and liter 3.88 0.77 4.21 0.73*
Use Primary Connectiongools to enhance studen 3.86 0.73 4.04 0.74*
learning in science and literacy

Apply the research th&rimary Connectioris based on | 3.74 0.74 3.73 0.77
Use the range d?rimary Connectiorsirriculum units anc 3.88 0.70 4.13 0.77

other resources
Items were measured on adwint scale with 1=Not confident to 5=Very confident.

*/** Significant difference between preand postsurveys at the p <0.05/0.01 confidence level

Preservice teache@ O2Y FARSYOS Ay NBfl A2y (2 G§KSANI dzy RSNA (
Primary Connectiorend the relationship between science and literacy also showed a statistically significant
increase after they had attended a workshop, as showialite3.
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TABLE3 IMPACT OF PRIMARY CONNECTIONS WORKSHOP®N CONFIDENCE OF PR=-SERVICE TEACHERS
Pred SNIA OS Pred SNIA OS
pre-workshop survey | postworkshop survey

Confidence in ability to: Mean S.D. Mean S.D.
Understand the aims of theéPrimary Connection 3.71 0.95 412 0.68**
Program

Understand the major principles and the pedagogy 3.74 1.03 4.15 0.66**
Primary Connections

Understand the 5Es teaching and learning model 3.91 0.92 4.22 0.69**
Understand the relationship between science ¢ 3.89 0.79 4.14 0.76**
literacy

Use Primary Connectionsools to enhance studen 4.07 0.73 4.06 0.74
learning in science and literacy

Apply the research th&rimary Connections based on 3.95 0.68 3.85 0.76
Use the range oPrimary Connectionsurriculum units| 4.07 0.73 4.15 0.70

and other resources
Items were measured on apgwint scale with 1=Not confident to 5=Very confident.

** Significant difference between prand postsurveys at the p <0.01 confidence level

Among irservice teachersnore than four in five agreed that the workshops increased their confidence in their
ability to use the range &frimary Connectiomssources, their understanding in relation to the major principles

of Primary Connectiorand the 5Es teaching and learnimgdel, and their confidence in understanding the
relationship between science and literacy. Around three in four teachers indicated that the workshops
increased their confidence to uBeimary Connectiornsols to enhance student learning in science @eddcy
(Figure2). Preservice teachers showed similar levels of agreement.

Having completed the Primary Connections workshop, confidence in ability to ...

Apply the research that Primary Connections is based on 4.8 333 44.4 -
Use Primary Connections tools to enhance student learning in
Imary lor , u ngin 16 230 468 s
science and literacy
Use the range of Primary Connections curriculum units and 40 151 46.0 _
other resources
nderstand the major principl nd th f Prim
Understand the major pri cnpes.a d the pedagogy of Primary 08 175 54.8 _
Connections
Understand the relationship between science and literacy 0,0 12.7 50.0 _
Understand the 5Es teaching and learning model 3.2 11.1 53.2 _
Understand the aims of the Primary Connections Program 1.611.1 57.1 _

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M Not confident  Limited confidence = OK © Confident m Very confident

FIGURE2 IMPACT OF PRIMARY CONNECTIONS WORKSHOP®N CONFIDENCE OF IN-SERVICE TEACHERS

Teachers were extremely positive ab&iimary Connectiongorkshops. Almost all-service teacherfd7%)
would recommend the workshegpo other teachers. Ninetgiine per cent bteachers agreed tharimary
Connectionsvould help them to implement théustralian Curriculum: Scienard 97% agreed that the
workshopincreased the likelihood of thesomprehensively implementing tli&rimary Connectiorgogram
in their teachingA similar percentage indicated tHatimary Connectiongould improve student achievement
in scienceKigure3).
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Impact of Primary Connections (Inservice)

Primary Connections will improve student achievement in line | i | ‘ - ‘ ‘ | | ‘52 B ‘ | |
with the expectations of the Australian Curriculum: Science.  T* : .
Primary Connections will help me implement the Australian
) ) 8 42.9 55.6
Curriculum: Science.
This workshop will increase the likelihood of me comprehensively |
} ) . . 2.4 45.2 51.6
implementing the program in my teaching.
| would recommend this workshop to other teachers. 2.4 38.9 57.9
'SR A —

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
B 1Strongly disagree 2 Disagree 3 Agree 4 Strongly agree

FIGURE3 PERCEIVED VALUE € PRIMARY CONNECTIONs

When asked about their perceptions of school capabilities with respect to primary science tdzghimg)(
around60% of irservice teachers agreed that their school placed a strong emphasis on primary, scidnce
that the teachers had the confidencskills and understanding of the syllabus to teach primary science
competently. dst over half agreed that the backgnd knowledge of teachers in the area of primary science
was goodalthough 69%ndicated that teachers have the opportunity to receive ongoing professional learning
in primary sciencelhere was 73% agreement that time is a major factor inhibiting scogram delivery.
However, 79% indicated that there was a positive attitude to the teaching of primary science at their school.

Perceptions of School Capabilities in Science

Teachers at my school have a good background knowledge in primary science.

My school places a strong emphasis on primary Science.

Teachers at my school have a sound knowledge of strategies known to be
effective for the teaching of science.

Teachers at my school have the confidence and skills to teach primary science
competently.

Teachers at my school have a good understanding of the primary science syllabus.

My school is well resourced for the teaching of primary science.

Teachers at my school have the opportunity to receive ongoing professional
learning in primary science.

Time is a major factor inhibiting primary science program delivery at my school.

Teachers at my school have a positive attitude to the teaching of primary science.

1 1
0.0 100 200 300 400 500 600 700 80.0 90.0

Proportion Agreeing or Strongly Agreeing with statement

FIGURE4 PERCEPTIONS OF SCHOL CAPABILITIES INRIMARY SCIENCE TEACHNG
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The survey results cldarshoved that attending aPrimary Connectiongorkshop has a significant impact on
primary science teaching. Bothdarvice and prservice teachers indicated that their understanding of primary
science pedagogy and their confidence and interest in irgatience had significantly increased following
completion of aPrimary Connectiongorkshop. This strongly suggests that training teachers andepvice
teachers inPrimary Connectioriacreases the likelihood of teachers and schools implementingrdggam
well.

Efficiency RQ 2.4 Is trainingsirvice teachers and pservice teachers in Primary Connections the most
efficient way to increase the effective implementation of the program?

All focus group participants reported that the Stage 6 workshops were efficient and better than expected.
Following the workshop, both pservice and iservice teachers stated that they intended to implement the
Primary Connectioqgogram. Inservice teahers found that the workshops addressed many of their needs for
teaching science and most pservice teachers were surprisathow relevant the workshops were and at the
engaging way in which they were presented. As mentioned above, 97% of teachsrsdswauld recommend

the Primary Connectiongorkshop to other teachers.

According to survey results;$ervice and praervice teachers preferred workshops that are factace or a
combination of online and fade-face delivery. The majority ofgarvice teachers opposedétuse of online

only workshopgOnly a third of irservice teachers are likely to attend workshops that take place on a weekend
or during school hours. On the other hand, close to 70% edgirdéce teachers are likely to attendrikshops

at these times.

Efficiency RQ 2.5 Are there any unintended benefits or disadvantages in providing training in particular ways for
in-service teachers and pservice teachers?

The systematic literature review presented results from the analf€i8 empirical studies that focused on
professional learning in primary science. The key features of the successful programs were aggregated and
analysed to provide an account of effective professional learning provision. In these review studies, teachers
attributed changes in their subsequent classroom practice to the following aspects of the program:

content;

active participation;

collaboration;

duration of the program;

a meaningful context;

varied strategies;

a schoobased program catering for student interest;
teachers learning using inquiry as their students would;
a rich source of practical resources;

demonstrations and strategies that connect to curriculum standards; and
maintaining support for teacher

=4 =4 =8 = -8 -8 -8 -8 -8 a9

These features of professional learning that have been shown to lead to changes in classroom practice can be
found in thePrimary Connectionmofessional learning program.

Researchers conducting the review studies identified some obdheers to implementing professional
learning as: limited resources; time constraints; mandated curriculum pacing; classroom management issues;
and the failure of some programs to reveal and address existing beliefs of teddivaery Connections
workslops address the first four items on this list, aeddhers involved in thiStage 6evaluation have
indicated in surveys and focus groups tReatnary Connectionsorkshops have been successful in revealing

and addressingheir existing beliefsn regardto primary science and literadyor example, in focus groups,
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many inservice and prservice teachers reported that they had not realised or fully understood the
importance of the 5Es model fBrimary Connections

Focus group teachers reported that faoeface workshops are much preferred to online or related delivery
mechanisms but they noted that for some teachers, attendance at workshops is difficult for a variety of reasons.
Focus groups provided suggestions related to further workshops for poofasdearning inPrimary
Connectionsincluding followup support The systematic literature review found that teachers regarded
videoconferencing as an effective tool for facilitating professional learning communities when distance and time
were barrierdo faceto-face meetings, as it provided similar social interactions.

Some benefits associated with faiceface delivery mentioned by teachers were:

immediate clarification of issues;

learning from peers (especially if an external university student);

modelling of the teaching and learning approaches and strategies;

enhancement of deeper learning.§.about 5Es framework);

ensuring that participation in hanas experiences occurs and with folloyy reflection;

0KS F028FTFTSOG 27 attbindbdg @okkshdphpyritipant goindlovtltd implement
Primary Connectionsy R WA LINBI RAy3I GKS 62NRQT

interacting with other teachers; and

KFEIGAY2FTFDAYE O2YLX SGS LINRPFSaarazylt €SIENYyAy3 |y

The BestVorst Scalinfpost-surey and the Discrete Choice Experiment resslipported the focus group
finding that inservice and praervice teachers prefer workshops that are facéace, or a combination of
online and facgo-face delivery. The majority of#ervice teachers opposed the use of online only workshops.
Around tiree in five teachergiere open to workshops that require two hours trawehilst just less than half
would consider a workshop requiring an ight stay. Less than a third keelikely to attend workshops
requiring four hours of travel or a flight. Thensitivity to length of travel is more pronounced among pre
service teachers. Almost all teachers preferred workshops that ar¢ofdaee, require less than 30 minutes
travel and are held durinterm and duringschool hoursThe Discrete Choice Experimhaevealed that
workshop fees were the most important consideration for teachers in their decision about whether or not to
attend a futurePrimary Connectiongorkshop The remaining drivers of choice about attending workshops, in
order of importance, wer travel time, the timing of the workshop, additior@ldw-up, duration and content.

= =4 =4 = A A

=a =
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EFFECTIVENESS

How well are we doing what we said we would do and could it be done better?

Evidence for the Effectiveness stream was gathered from document reviearsjeins, preand post
workshop surveys of #gervice and praervice teachers, focus group interviews and a systematic literature
review.

Effectiveness RQ 3.1 What are the anticipated outputs and outcomes, when are these expected to be achieved
and howis the program designed to achieve them?

The aims of Primary Connections are:

9 to improve teaching and student learning outcomes in science and the literacies of science within
primary schools;

9 toraise primary school students' interest amjagement in learning about science; and

1 toimprove the skills and confidence of primary teachers to teach science through inquiry.

There is ample evidence from this evaluation of Stabat&he Primary Connectionssourcesare alignedo

the Australia Curriculum: Sciencand analysis of policy documents and intergiewith Steering and
Management @mmittee members indicagethat Primary ConnectionStage 6 aligns with the current
Australian Government education policy priorities in relation to STHba#on in schoold he enthusiasrfor

the Primary Connectionsogram expressed higachersduring this evaluation attests to trguality of the
resources and to theiidespread adoption of tleeresources in schools to improve student outcomes, interest
and engagement in sciencCkhere is also evidente be found in the literaturéor the high regard in which the
Primary Connectionmogram is held. A survey conducted by the Australian Science Teachers Asswitation
support from the Office of the GfiScientist and the Australian Primary Principals Associgtiowed that

the Primary Connectiomaaterials were highly valued by primary teachers across all sectors, with 85% of the
810 primary teachers, principals and affiliate personnel completing the survey indicating that they had used the
resource(Australian Science Teachers Association, 2014)

Faur of the studies included ithe systematic literaturegeviewconducted as part of the Stage 6 evaluation
made use oPrimary Connectiormmaterials as professional learniresources for teacher@lbion & Spence,
2013; Laidlaw, Taylor, & Fletcher, 2009; Lowe & Appleton, 2015; Smith & Hackling,TA0%6) studies
reported positive outcomes in teacher sefficacy, amount of science taugpeédagogical content knowledge
and capacity to manage discourse. Three of the review studies repogiiye results from the use Bfimary
Connectionsesources with preervice teacherfCooper et al., 2012; Hume, 2012; Laidlaw et al., 200@)
Primary Connectiongsources may be regarded as educative curriculum mekteria. materials explicitly
designed to support teacher and student learr(idgas, Bismack, Davis, & Palincsar, 2(d3itive outcomes
were reported in the review studies from other such materials, e.g. Townsen@@&l#)reported that using
educative curricula improved the pedagogical content knowledge of rural and rensstessteachers as well
as student learning outcomeGampbell and Chittleborou@B014)found thatPrimary Connectioracilitator
training was an effective stegyy in the Primary Science Specialists Professional Learning Program and that this
program subsequently assisted in implementing Biienary Connectiongrogram in schools. The primary
science specialists reported that networking and collegial suppo# aleo vital aspects of their training,
suggesting that the combination &frimary Connectionand a support network would be a powerful
combination for primary teachers.

The results of teacher surveys carried out for this restgwed asignificant incrase in the levels of interest,
enjoyment, confidence, and comfort in teaching science among teachers after they had attedPrit@arst
Connectiongvorkshop.The results also showdidat the impact oPrimary Connectiongorkshops has been to
increase confience among teachers in terms of understanding the aims of the program, the 5Es teaching and
learning model, and the relationship between science and literacy. More thaof 8&86hersagreed that they
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would recommendPrimary Connectionsorkshogs to other teachers and a similarercentageof teachers
indicated thatthe workshopwould increase the likelihood of implementiRgimary Connectionis their
teaching.

In this Stage 6 evaluation, the levels of confidence and enjoyment in teaching scienimeimete behigher,
relative to teachers surveyed in other settinger example, Burke et al. (201@)nd that NSW AIS teachers
reported lower levels of enjoymerdand comfort inteaching primarysciencethan teachers surveyed in this
evaluation.

Effectiveness RQ 3.2 To what extent has Stage 6 met the aims and objectives as set out in the funding
agreement?

Evidencesupports the conclusion that Stage 6 has met the objectives as set out in the funding agreement. For
example:

Objective 1: To increasiee uptake é Primary Connectionsnking science with literacy in schools.

After the workshop, iservice teachers indicated their desire to implement or to continue uimgary
ConnectionsMany had not implemented it in full previously. Most exgedsa commitment to implement
Primary Connectioris full, with greater fidelityin future¢ subject to schodbased constraints. Many teachers
reported that they had not understood the importance of the 5Es modd®rionary Connectionand ther
improved understandingresultingfrom the workshopsseems to have influenced their determination to
implementPrimary Connectiongith greater fidelityPreservice teachers reported that, after the workshop,
they had increased confidence to teach scieaoemany intend to us@rimary Connectionand use the 5Es,
when they enter the teaching profession.

Objective 2: To support primary school teachers andereice primary school teachers to teach science through
inquiry.

Following the workshopeachers and prservice teachers expressed commitment to implementing inquiry,
which, by implication from other data, emphasises the 5Es.

Objective 3: To ensure primary school teachersspreice primary teachers and school educators are informed
aboutPrimary Connections.

Most preservice and praciisg teachers appeared to know aboBtimary ConnectiondParticipants in
workshops all indicated that they had learnt a lot aliénitnary Connectiorisom the workshops and indicated
that this would influene their teaching of science.

Effectiveness RQ 3.3 What else can the Primary Connections program offer to assist teachessraive pre
teachers to implement the Australian science curriculum?

To answer this research question, evidence was gathereddrsystematic literature reviewn-service and
pre-service teacher focus groups and surveys, includingVBesstt Scaling and Discrete Choice Experiment
and from science education experts

The systematic review of literature aggregated and analysed ytfeddaires of successful professional learning

to inform the currentPrimary Connectiorofessional learning program. The findings suggestRhatary
Connectiongsould offer sustained professional learning support to promote collaborative analysstofey

while leveraging faem-face interactions. Sustained professional learning support would not only contribute
to the duration and potential impact dPrimary Connectiongrofessional learning but would offer the
opportunity to conduct ongoing reaech to inform iterative developments in a lelegm program ofPrimary
Connectiongprofessional learning. Several of the review studies were able to provide evidence of the
sustainability of their programs in this way. Recommendations for addiBonay Connectiongrofessional
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learning opportunities include: providing sustaineegoimg professional learning support in addition to initial
workshops;

1 promoting and supporting teacher collaborative practices Rmichary Connectionsetworks among

teaches;

leveraging fac¢o-face workshops by expanding to a blended learning model;

conducting ongoing research to inform iterative developmer®rimary Connectiongrofessional

learning; and

1 collaborating with teacher educators to facilitate the usdPamhary Connections initial teacher
education courses.

1
T

Focus groups of iservice and praervice teachers appreciated tHatimary Connectionmits included both
explicit connections to th&ustralian Curriculum: Science antbnsistent approach tearning through inquiry
processesThe only request for additional support relatedhe Primary Connectionmits was fosupport for
differentiation of learners When asked what elserimary Connectionsould do to assist their professional
learning (elated to teaching primary science), suggestions included:

1 follow-up processes of various typesg.a forum; communication networks; email contact to respond
to emerging questions);

1 feedback mechanisms to assist in follgvimplementation €.g. PrimaryConnectionsnembers visit
their schools);

9 videoextracts of experiencedPrimary Connectionseachers teaching (for later, and ongoing,
reflection);

9 other workshops/processes to assist with science content; and

9 additional workshops in isolated areas.

The nwost frequent survey response fromservice teachers, when asked wkRaimary Connectiorean offer

to assist them to implement th&ustralian Curriculum: Scienees to suggest addition@fimary Connections

components, like assessment activities andarandson activities. Most teachers were happy withmary

Connectionsis is, which waindicated either by a nil response to this question or a response in praise of the

program. Other suggestions were for some type of online support or foppdromthe workshops and to have

access to more activities using digital technologiess@&nece teachers most frequently indicated that they

would like to see best practice pedagogy, mostly suggesting online videos of teachers in classrooms using the

Primary ©nnectiongesources with their classes. They also seemed satisfied withPwihary Connections

currently offered, and requested additional workshops and online support.

According to the BWS survey, the top 10 areas nominated-ggniice teachers as ing relatively more
important for inclusion iPrimary Connectiornmofessional learning were (in order of importance):

1. Investigatiorbased science

Science teaching strategies

Guiding inquiry in science

AdaptingPrimary Connectiorfier multi-stage classes
Understanding th&rimary Connectiorapproach
Various ways of teaching each 5E phase
DifferentiatingPrimary Connectiorier student diversity
Activitybased science

9. Doing hand®n science activities

10. ImplementingPrimary Connectisunits

©ONogakwN

Teachers were also asked about their likelihoattendworkshops depending on the support that was offered
outside of the workshops. Bervice teachers were least receptive to support coming in the form of feedback
from experts on their owrPiimary Connectiongessons. Around four in five were likely to participate in
workshops if they were supplemented with online spaces to share ideas or to ask questions offégpests (

5). The most popular professional learning support came in the form of annotated videos demonstrating how
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to teach withPrimary Connection§he level of support for all these initiatives was much higher among pre

service teachers, wittore than 90% in agreement that they would be likely or very likely to attend if these

resources were available.

100%
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90% likely

80% 389
45.2 43.7 )
ie2e 50.8 Likely

70%

73.0
60%

= Neutral
50%

40%

357 A u Unlikel
39.7 365 ly
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% of in-service teachers who would attend

20%
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250 unlikely
| —

Feedback from experts Support from a Primary Online space for A Q&A Primary Annotated videos Allunits free to
on my own Primary  Connections specialist in teachers to share good Connections site for me demonstrating how to  Professional Learning
Connections lessons your school Primary Connections to get advice from teach with Primary participants

ideas experts Connections

10%

0%

FIGURES PREFERENCE FOR PREBSIONAL LEARNING SRPORT RELATING TO PRARY CONNECTIONS

In the Discrete Choice Experiment, teachers were asked to evaluate workshops with respect to potential follow

up activities. Faem-face workshops were more attractive when @eted with followup that involved expert
led online discussion forums one month after workshops. This type of -iglaactivity was particularly
favoured among prservice teachers. There was strong objection to fellpvthat involved a phoneall from
aPrimary Connectiorexpert to discuss implementation. This folopvactivity was less preferable than having
no followup at all.

Science education experts provided a range of advice on whatPglsary Connectionsould do. The
underlying position expssed was thaPrimary Connectiorsupports the implementation of thAustralian
Curriculum: Sciené®mundation Year to Year 10 (particularly Foundation to 6).

Their recommendations specific to tAestralian Curriculum: Scierineluded:

 gradually rediky 3 aO0OFFF2f RAYy3a G2 SyKFryOS (KS RS@St
independent scientific inquiry;

f SYLKI&aAaAy3ad GKS tF0GGSNI GKNBS 94 Ay GKS p9oa
explain, elaborate (application) and evaluate phases; and

9 ensuring teachers focus on student learning of key ideas expresBachary Connectiorgvhichare
entirely consistent with thé\ustralian Curriculum: Sciehaather than the implementation of the
Primary Connectionwogram of study per se (that is, recognise that the 5E$anthry Connections
program are a means to an end, not the end in dril@emselves).

They advised that:

1 the focus of professional learning should shift from individual teachers to groups of teachers who can

work together after and between professional learning events;

1 oneoff Primary Connections workshops need to be expandéh the provision of follow up
professional learning activities which could include virtual andtéaface interactions, and sharing
and feedback among teachers as well as with the Primary Connections lead facilitators; and

i faceto-face workshops arealuable and critical but opportunities for-gning professional learning,
including online activities, should be explored and implemented.

The only points of significant disagreement among experts were on whether teacher and Bichemy

Connectionsesources and units should be accessed online or provided as hard copy, and the extent to which
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online professional learning could be implemented now. It idPaBrifary Connectioris on the cusp of needing

to move from being primarily available as havgycto being primarily available online but two of the experts
doubted that this action should be taken immediately. It seems that the fundamental difference in opinion is
not whether resources should be online or hard copy; rather, some experts arermahti®at internet access

is poor for some teachers. This makes online resources unattractive until access improves. It seems that access
to online primary science education resources in schools may be inadequate, suffering from connectivity or
bandwidth Imitations. Similarly, in addition to fateface workshops, online professional learning may offer
some benefits, not least being flexibility of access, but currently internet access in schools is perceived to be
inadequate for the task.
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RECOMMENDATIONS

Following are recommendations arising fromBmanary Connectior&tage 6 evaluation, arranged by research
stream: Appropriateness, Efficiency, Effectiveness and Governance.

Appropriateness: Is the program consistent with Australian Goxerhpriorities?

1) Continue to updaté’rimary Connectiorresources and related activities to ensure that they support
Australian Government priorities in science and STEM education and make this public through the
Primary Connectiongebsite.

Efficiency:d Stage 6 implementation achieving the goals within identified budgets and timeframes?

2) Continue to provide initigPrimary Connectiongrofessional learning workshops faceface for in
service teachers, while considering delivery and accessibiligdoatrs in regional, rural and remote
areas.

3) Develop and/or adapt an online learning platform that facilitategyaing, blended professional
learning inPrimary Connections

4) Plan for the development of onlifgrimary Connectiongsources that exploite affordances (e.qg.
interactivity and adaptability to learner needs through use of learning analytics) of an online
environment. The online environment should not primarily be a repository providing access to e
versions of hardcopy resources.

5) Phase out hacopyPrimary Connectiomsaterials and resources only when, or if, demand for these
diminishes.

6) Consider collaboration with teacher education course providers to integrate the ulenwry
Connection#to initial teacher education programs, drawingRnmmary Connectiorrgsources as an
outstanding example of effective science education, rather than focusing on the implementation of
Primary Connections

Effectiveness: How well are we doing what we said we would do and could it be done better?

7) Ensure that teachers focus on student learning of key ideas expresgedmary Connectior(svhich
are entirely consistent with th&ustralian Curriculum: Sciehcather than the implementation of the
Primary Connectiongogram of study per se (that is, recognibat the 5Es anBrimary Connections
program are a means to an end, not the end in and of themselves).

8) Continue to emphasise science and literacy outcomes (as reflected in its title) and workshops clearly

indicate howPrimary Connectioragdresses bothets of outcomes (e.g., through its learning
outcomes, introductory pages and some of its appendices).

9) Provide advice, and develop case studibsut how schools could develop a culture that encourages
the continuous use &rimary Connectioraeross Year levels, supported by an experienced slevedl
Primary Connectioriacilitator.

10) Trial and evaluate the use of a variety of strategies fdepsmnal learning witRrimary Connections
including coverage of those matteidentified in the BestWorst Scaling survegs of greatest
importance to teachers. Online videos of best practice in implemeRtingary Connectiongould be
a suggested starting point.

11) If online training is used as an adjunct to feméace workshops, theRrimary Connectiongorkshop
developes should benindful of the quality of internet access available to teachers and the concerning
issues raised by prand inservice teachers in focus groups about the use of online professional
learning.

12) Consider a range of workshop folloyy options as wgs to consolidate the learning that was
commenced as a consequence of the professional learning workshagnretated videosa forum,
communication networks.

13) Conduct ongoing research to inform iterative developmenPimary Connectionprofessional
learning.
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Governance: How effective are the governance arrangements for Stageithafy Connectiofis

14) Consider having one committee that provides oversigRtiofiary Connections future funding stages,
given that there has been considerable overlaphie oversight of Stage 6 by the Management
Committee and the Steering Committee.
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