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EXECUTIVE SUMMARY 
This report presents findings from the External Independent Evaluation and Research for Primary Connections 
Stage 6 (2014ς2018) conducted by a research team from the University of Technology Sydney (UTS). The 
purpose of the Stage 6 Evaluation was:  

¶ to assess the program outcomes against the Stage 6 objectives, and  

¶ to assess the impact of the program more broadly in order to enable program improvement. 

The Stage 6 objectives are: 

¶ to increase the uptake of Primary Connections in schools; 

¶ to support primary school teachers and pre-service primary school teachers to teach science through 
inquiry; and 

¶ to ensure primary school teachers, pre-service primary teachers and school educators are informed 
about Primary Connections. 

Background to Primary Connections: linking science with literacy 

Primary Connections: linking science with literacy (Primary Connections) is an initiative of the Australian 
Academy of Science (AAS). It is an innovative, inquiry-based approach for the teaching and learning of science 
and the literacies of science in primary schools. Primary Connections is supported through professional learning 
resources and workshops, a broad range of high-quality curriculum units, and other supporting resources that 
align with the Australian Curriculum: Science. 

The progressive development and initial implementation of Primary Connections were funded by the Australian 
Government ($11.2 million) in five stages from 2004 to 2014. Stage 6 (2014 ς 2018) has brought the Australian 
Government financial commitment to the program to $14.7 million from 2014 to 2018. 

Methodology 

This evaluation employed a range 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 stakeholders. Survey 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 impact of Primary Connections on teachers of primary science. Their 
feedback about the effectiveness of the resources, and their enthusiasm to employ Primary Connections in their 
science teaching, show that teachers value Primary Connections highly. 

¶ Workshop participants reported/showed increased levels of interest, enjoyment, confidence, and comfort 
in teaching science after they had attended a Primary Connections workshop. (sources of data: surveys, 
focus groups) 

¶ ParticipantsΩ understanding of primary science pedagogy improved as a result of attending Stage 6 

workshops. (surveys, focus groups) 

¶ ²ƻǊƪǎƘƻǇ ǇŀǊǘƛŎƛǇŀƴǘǎ ŘƛŘƴΩǘ necessarily realise the importance of the 5Es model for Primary Connections 
previously. (focus groups)  

¶ The workshops increased the likelihood of teachers comprehensively implementing the Primary 
Connections program in their teaching. (surveys, focus groups) 

¶ Ninety-nine per cent of teachers agreed that Primary Connections would help them to implement the 
Australian Curriculum: Science. (surveys)  

https://primaryconnections.org.au/
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¶ The top 10 areas nominated by in-service teachers as being relatively more important for inclusion in 
Primary Connections professional learning were (in order of importance): 

1. Investigation-based science 
2. Science teaching strategies 
3. Guiding inquiry in science 
4. Adapting Primary Connections for multi-stage classes 
5. Understanding the Primary Connections approach 
6. Various ways of teaching each 5E phase 
7. Differentiating Primary Connections for student diversity 
8. Activity-based science 
9. Doing hands-on science activities 
10. Implementing Primary Connections units (source of data: BWS) 

¶ Overall, teachers were satisfied with the Primary Connections workshops. When asked to suggest workshop 
improvements, they mentioned assessment activities, more hands-on activities, some type of online 
support or follow-up from the workshops, and more activities using digital technologies. (surveys, focus 
groups) 

¶ As a workshop follow-up activity, teachers were most interested in accessing online videos with workshop-
related content, or an expert-led online discussion forum. (BWS, DCE) 

¶ Both in-service and pre-service teachers prefer face-to-face professional learning workshops. (surveys, 

BWS, DCE, focus groups) 

¶ In-service teachers were not in favour of the use of online only workshops. (DCE) 

¶ Workshop fees were the most important consideration in whether or not participants would attend a future 
Primary Connections workshop. The next most important considerations were: travel time; the timing of 
the workshop; additional follow-up; duration; and content. (DCE) 

¶ Face-to-face workshops are valuable and critical but opportunities for on-going professional learning, 
including online activities, should be explored and implemented. (expert interviews) 

¶ In addition to face-to-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 inadequate for the task. 
(expert interviews) 

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 capacity, hence there is a need to provide further professional learning 
opportunities and to increase the reach of Primary Connections. 

Conclusions 

Primary Connections has extraordinary brand recognition and it has been widely implemented. Past Primary 
Connections phases have attracted many teachers to use Primary Connections. By almost any measure it has 
been a great success. Stage 6 has been very successful in extending the reach of Primary Connections among 
regional, rural and remote teachers, primarily in building capacity among current users to implement Primary 
Connections more faithfully and with greater skill and confidence. 

The research team takes the view that Primary Connections should continue much as it has, by continuing to 
develop hard copy resources, providing units online with support materials, together with professional learning 
workshops on Primary Connections to increasing numbers of teachers. These activities should continue to be 
supported by professional learning, building collaboration among teams of primary teachers, and working with 
expert Primary Connections support to effectively implement Primary Connections in classes across their schools. 

The research team is conscious that much of the evaluation data about Primary Connections come from 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 use Primary Connections and not to engage in Primary Connections professional learning, 
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consideration should be given to investigating/researching the adaption and development of a new Primary 
Connections science learning program. Such a program could be based on the fundamental Primary Connections 
teaching model, the 5Es, but provide resources in ways that exploit the opportunities provided 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 forms of Primary Connections to coexist and the cost of achieving this 
would be substantial. The argument is not that the Australian Academy of Science should abandon Primary 
Connections in its current form and suddenly 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 are likely to coexist. 

Recommendations 

Following are recommendations arising from the Primary Connections Stage 6 evaluation, arranged by research 
stream: Appropriateness, Efficiency, Effectiveness and Governance. 

Appropriateness: Is the program consistent with Australian Government priorities?  

1) Continue to update Primary Connections resources and related activities to ensure that they support 
Australian Government priorities in science and STEM education and make this public through the 
Primary Connections website. 

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

2) Continue to provide initial Primary Connections professional learning workshops face-to face for in-
service teachers, while considering delivery and accessibility for educators in regional, rural and remote 
areas. 

3) Develop and/or adapt an online learning platform that facilitates on-going, blended professional 
learning in Primary Connections.  

4) Plan for the development of online Primary Connections resources 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 resources. 

5) Phase out hardcopy Primary Connections materials and resources only when, or if, demand for these 
diminishes. 

6) Consider collaboration with teacher education course providers to integrate the use of Primary 
Connections into initial teacher education programs, drawing on Primary Connections resources 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 expressed in Primary Connections (which 
are entirely consistent with the Australian Curriculum: Science) rather than the implementation of the 
Primary Connections program of study per se (that is, recognise that the 5Es and Primary 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 how Primary Connections addresses both sets of outcomes (e.g., through its learning 

outcomes, introductory pages and some of its appendices). 

9) Provide advice, and develop case studies, about how schools could develop a culture that encourages 
the continuous use of Primary Connections across Year levels, supported by an experienced school-level 
Primary Connections facilitator. 
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10) Trial and evaluate the use of a variety of strategies for professional learning with Primary Connections, 
including coverage of those matters identified in the Best-Worst Scaling survey as of greatest 
importance to teachers. Online videos of best practice in implementing Primary Connections would be 
a suggested starting point.  

11) If online training is used as an adjunct to face-to-face workshops, then Primary Connections workshop 
developers should be mindful of the quality of internet access available to teachers and the concerning 
issues raised by pre- and in-service teachers in focus groups about the use of online professional 
learning. 

12) Consider a range of workshop follow-up options as ways to consolidate the learning that was 
commenced as a consequence of the professional learning workshop, e.g. annotated videos, a forum, 
communication networks.  

13) Conduct ongoing research to inform iterative development in Primary Connections professional 
learning. 

Governance: How effective are the governance arrangements for Stage 6 of Primary Connections?  

14) Consider having one committee that provides oversight of Primary Connections in future funding stages, 
given that there has been considerable overlap in the oversight of Stage 6 by the Management 
Committee and the Steering Committee. 
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INTRODUCTION AND BACKGROUND 
This report presents findings from the External Independent Evaluation and Research for Primary Connections 
Stage 6 (2014 ς 2018), a project commissioned by the Australian Academy of Science (AAS) with particular 
reference to work undertaken under the Stage 6 funding agreement with the Australian Government. 

ABOUT PRIMARY CONNECTIONS 

Primary Connections: linking science with literacy (Primary Connections) is an initiative of the AAS. It is an 
innovative, inquiry-based approach for the teaching and learning of science and the literacies of science in 
primary schools.  

The aims of Primary Connections are to: 

¶ Improve teaching and student outcomes in science and the literacies of science within primary schools. 

¶ wŀƛǎŜ ǇǊƛƳŀǊȅ ǎŎƘƻƻƭ ǎǘǳŘŜƴǘǎΩ ƛƴǘŜǊŜǎǘ ŀƴŘ ŜƴƎŀƎŜƳŜƴǘ ƛƴ ƭŜŀǊƴƛƴƎ ŀōƻǳǘ ǎŎƛŜƴŎŜΦ 

¶ Improve the skills and confidence of primary teachers to teach science through inquiry. 

Primary Connections is supported through professional learning resources and workshops, a broad range of 
high-quality curriculum units, and other supporting resources that align with the Australian Curriculum: Science. 

BACKGROUND TO PRIMARY CONNECTIONS 

The progressive development and initial implementation of Primary Connections was funded by the Australian 
Government ($11.2 million) in five stages from 2002 to 2014:  

¶ The development of a conceptual model for the program was funded by the Australian Foundation for 
Science, an entity within the Australian Academy of Science (2002-2003).  

¶ Stage 2 (2004-2006): Funded through the Australian Government Quality Teacher Programme, this 
stage resulted in the development, trial and evaluation of a draft professional learning program, a 
professional learning DVD (Questioning Minds), eight sample curriculum units, and a curriculum unit 
template.  

¶ Stage 3 (2006-2009) ƛƴǾƻƭǾŜŘ ǘƘŜ ǇǳōƭƛŎŀǘƛƻƴ ƻŦ ŀ ǎǳƛǘŜ ƻŦ мф ŎǳǊǊƛŎǳƭǳƳ ǳƴƛǘǎΣ ǘǊŀƛƴƛƴƎ ƻŦ ΨtǊƻŦŜǎǎƛƻƴŀƭ 
[ŜŀǊƴƛƴƎ CŀŎƛƭƛǘŀǘƻǊǎΩ ŀŎǊƻǎǎ ǘƘŜ ŎƻǳƴǘǊȅΣ ǿƻǊƪǎƘƻǇǎ ŦƻǊ ǇǊŜ-service teacher educators in universities, 
ongoing research and evaluation, and the incorporation of Indigenous perspectives.  

¶ Stage 4 (2009-2012) ŎƻƴǎƛǎǘŜŘ ƻŦ ƻƴƎƻƛƴƎ ǎǳǇǇƻǊǘ ŦƻǊ ΨtǊƻŦŜǎǎƛƻƴŀƭ [ŜŀǊƴƛƴƎ CŀŎƛƭƛǘŀǘƻǊǎΩ ǘǊŀƛƴƛƴƎ ŦƻǊ 
ΨaŀǎǘŜǊ CŀŎƛƭƛǘŀǘƻǊǎΩΣ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ƴƛƴŜ ƴŜǿ ŎǳǊǊƛŎǳƭǳƳ ǳƴƛǘǎ ŀƴŘ ŀŘŘƛǘƛƻƴŀƭ ǊŜǎƻǳǊŎŜǎΣ ǘƘŜ 
inclusion of Indigenous perspectives in the curriculum links section of new curriculum resources, and 
alignment of some existing curriculum resources to the new Australian Curriculum: Science. By the end 
of Stage 4 there were 12 curriculum units that were fully aligned to the Australian Curriculum and 
loaded to Scootle on the Education Services Australia (ESA) website.  

¶ Stage 5 (2012-2014): 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 the Australian Curriculum; 
professional learning for 100 pre-service teacher educators; and promotion to schools including 
through a short online video for principals and school leaders. All 31 units are available free of charge 
to all Australian teachers and pre-service teachers through Scootle on the ESA website or through state 
and territory online portals. 

Stage 6 (2014-2018) has brought the Australian Government financial commitment to the program to $14.7 
million from 2014 to 2018. 

  

https://primaryconnections.org.au/
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STAGE 6 PURPOSE AND OBJECTIVES 

The purpose of the Stage 6 Evaluation was:  

¶ to provide a summative evaluation of the work completed under the current funding agreement 
through an assessment of outcomes against the Stage 6 objectives; and 

¶ to assess the impact of the program more broadly in order to enable program improvement. 

The Stage 6 Objectives are: 

¶ to increase the uptake of Primary Connections in schools. 

¶ to support primary school teachers and pre-service primary school teachers to teach science through 
inquiry. 

¶ to ensure primary school teachers, pre-service primary teachers and school educators are informed 
about Primary Connections. 

The Stage 6 Evaluation determines the extent to which Stage 6 is delivering the desired outcomes and assesses 
the extent and quantum of the impact of the program. The research questions addressed are in four streams - 
Appropriateness, Efficiency, Effectiveness and Governance - as follows: 

Appropriateness: Is the program consistent with Australian Government priorities?  

¶ 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? 

¶ RQ 1.2 Is training teachers in Primary Connections a priority for the government in order to improve the 
teaching of primary school science teaching? 

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

¶ RQ 2.1 What is the cost of training in-service and pre-service teachers in Primary Connections?  

¶ RQ 2.2 Does training teachers and pre-service teachers in Primary Connections increase the likelihood 
of teachers and schools comprehensively implementing the program?  

¶ RQ 2.3 What are the differences in fidelity of implementation of Primary Connections units and using 
an inquiry approach by those who have done no professional learning in Primary Connections and those 
who have undertaken the Stage 6 professional learning?1 

¶ RQ 2.4 Is training in-service teachers and pre-service teachers in Primary Connections the 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 teachers and pre-service teachers?  

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

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

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

¶ RQ 3.3 What else can the Primary Connections program offer to assist teachers and pre-service teachers 
to implement the Australian science curriculum? 

Governance: How effective are the governance arrangements for Stage 6 of Primary Connections?  

¶ RQ 4.1 How well has the Academy, the Department of Education and Training and the Steering 
Committee been able to support and oversee the implementation and delivery of Stage 6? 

¶ RQ 4.2 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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THE STEERING COMMITTEE 

The Evaluation was overseen by the Primary Connections: linking science with literacy Stage 6 Project Steering 
Committee (Steering Committee) made up of representatives from the Australian Government Department of 
Education and Training and the AAS. The StŜŜǊƛƴƎ /ƻƳƳƛǘǘŜŜΩǎ ǇǳǊǇƻǎŜ was to provide broad direction for the 
Primary Connections Stage 6 Project and facilitate communication about the Project between the Project 
stakeholders. The terms of reference of the Steering Committee were: 

¶ to oversee and monitor the Project. 

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

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

¶ 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 Sydney (UTS) was commissioned to conduct this external 
independent evaluation and research review of the Primary Connections Stage 6 objectives. The team used a 
range of qualitative and quantitative methods in their evaluation. These methods included observations of 
professional learning workshop delivery, a literature review, focus group and individual interviews, and surveys 
with a range of stakeholders. The design of the evaluation approach was determined in consultation with the 
Steering Committee. Details of the research team are presented at the end of this report. 

STRUCTURE OF THIS REPORT 

The evaluation approach for this study is provided in the next section arranged by stream: Appropriateness, 
Efficiency, Effectiveness and Governance*. A range of research methods was used to address research 
questions in and across each of the streams.  

As the evaluation progressed through phases, research reports on each research phase were 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.  

A summary of findings organised by research stream is included in this report. 

 

 

 

 

 

 

 

 

 

 

ςςςςςςςςςςςςςςςςςςςςςςςςςςςς 

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

https://www.uts.edu.au/about/faculty-arts-and-social-sciences
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EVALUATION APPROACH 
This section provides an overview of the research and evaluation methodologies used to address the research 
questions in each stream. For details on each of the research methodologies, including the analysis and 
interpretation of data, please refer to the reports relevant to the particular research phase as presented in the 
appendices. 

OVERVIEW 

Previous research by the UTS research team found strong evidence that there is great variation in the science 
teaching capability of schools and in and amongst the teachers within those schools. Evaluation of Primary 
Connections Stage 6 therefore required a range of methodologies that are effective with varied groups of 
teachers, particularly those in regional, rural and remote areas. 

This evaluation used both qualitative and quantitative research methods. The combination of focus group, 
interview and survey data allowed multiple opportunities for participants and stakeholders in Primary 
Connections to express views on the phenomena under investigation. The comparison of similarities in 
responses contrasted with areas of difference provides triangulation of data and thus increases confidence in 
the findings (2Lincoln & Guba, 1985). 

There already has been extensive research and evaluative work that has investigated Primary Connections and 
its impact. There also have been previous studies of the effectiveness of teacher professional learning in 
enhancing the design and delivery of primary science. Where practicable, previous research was analysed and 
instruments from previous studies used to maximise efficiency of the study and to allow productive comparison 
between the findings of this Stage 6 evaluation with existing data and findings. 

QUALITATIVE RESEARCH METHODS 

The traditional qualitative research methods of focus groups, interviews and a systematic literature review were 
used in this evaluation. Focus groups allowed for investigation of the views of stakeholders such as Primary 
Connections leaders, in-service and pre-service teachers. Focus groups were employed ǘƻ ƎŀǘƘŜǊ ǎǘŀƪŜƘƻƭŘŜǊǎΩ 
views, to gain an understanding of how participants perceive and think about Primary Connections Stage 6. 
Focus group data were analysed and informed the generation of items and factors for quantitative methods 
used in subsequent stages of the evaluation. Interviews allowed an in-depth analysis from the point-of-view of 
key and well-informed stakeholders in Primary Connections. A systematic literature review was conducted to 
determine evidence-based characteristics of effective professional learning in primary science to ensure 
findings from prior research were considered. The methodology for the governance evaluation involved 
reviewing Steering Committee terms of reference and meeting minutes, and interviews with Steering 
Committee and Management Committee members. 

QUANTITATIVE RESEARCH METHODS  

The quantitative methods used in this evaluation were surveys developed from the findings of the qualitative 
research. The surveys were conducted before and after pre-service and in-service teachers had attended 
Primary Connections professional learning workshops and they included closed- and open-ended questions to 
ŘŜǘŜǊƳƛƴŜ ǊŜǎǇƻƴŘŜƴǘǎΩ ǾƛŜǿǎ ƻƴ ŀ ǊŀƴƎŜ ƻŦ ƛǎǎǳŜǎ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘŜ ǊŜǎŜŀǊŎƘ ǉǳŜǎǘƛƻƴǎΦ LƳǇƻǊǘŀƴǘƭȅΣ ǎǳǊǾŜȅǎ ŀƭǎƻ 
incorporated two novel approaches: Best-Worst Scaling and a Discrete Choice Experiment. These novel 
methodologies are explained in detail in the appendices, but in summary, Best-Worst Scaling is a unique 
  

                                                           

2 Lincoln, Y. S., & Guba, E. G. (1985). Establishing trustworthiness. In E. G. Guba (Ed.), Naturalistic inquiry (pp. 289ς331). 
Beverly Hills, CA: Sage Publications. 

https://www.aisnsw.edu.au/EducationalResearch/Documents/Commissioned%20Research/Quality%20Learning%20and%20Teaching%20in%20Primary%20Science%20and%20Technology%20BWS%20Report%20-%202017.pdf
https://www.primaryconnections.org.au/research-and-evaluation
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methodology shown to be a valuable way to identify and analyse differences in groups 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 importance (e.g. Likert Scales) only allows each 
factor to be evaluated in isolation, meaning that respondents can rank all items as important, leaving the 
researcher with little idea of where to target changes or resources. 

A further benefit of using Best-Worst Scaling is that the method results in a discrete outcome, a choice of one 
item over another. In contrast, a score on a continuous scale (e.g. rating on 1 to 7 scale) can lead to several 
response-style biases. Best-Worst Scaling therefore avoids response-ǎǘȅƭŜ ōƛŀǎŜǎ ǎǳŎƘ ŀǎ ǎƻƳŜ ǊŜǎǇƻƴŘŜƴǘǎΩ 
tendency to avoid the extreme ends of the rating scales, or a tendency to remain neutral. Best-Worst Scaling is 
also advantageous because it is easier for respondents, since there is no allocation of points or percentages to 
items, or a need to rank a lengthy list of items simultaneously (3Louviere & Islam, 2008). This choice of scale 
was motivated by the ambition to make the task easier for respondents to complete, 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 final quantitative methodology used in this evaluation. This survey-
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 in professional learning in Primary Connections in 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 research question 
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 to 
address a range of research questions. 

 

FIGURE 1 MAP OF PRIMARY CONNECTIONS STAGE 6 WORKSHOP LOCATIONS 

 

                                                           

3 Louviere, J., & Islam, T. (2008). A Comparison of Importance Weights and Willingness-To-Pay Measures Derived from 
Choice-Based Conjoint, Constant Sum Scales and Best-Worst Scaling. Journal of Business Research, 61(9), 903-911. 
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In these tables Professional Learning ƛǎ ŀōōǊŜǾƛŀǘŜŘ ŀǎ Ψt[Ω ŀƴŘ Primary Connections ŀǎ Ψt/ΩΦ ΨwvΩ ǎǘŀƴŘǎ ŦƻǊ 
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 1.1 How well does Stage 6 align 
with the current Australian 
Government education policy 
priorities, particularly in relation to 
STEM education in schools?  

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

Document review 
Interview 

Content analysis 
Open coding 
thematic analysis 

Report comparing Australian 
Government education policy 
priorities to Stage 6 outcomes and 
materials (See Appendix 1) 

RQ 1.2 Is training teachers in Primary 
Connections a priority for the 
government in order to improve the 
teaching of primary school science 
teaching?  

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

Document review 
Interview 

Content analysis 
Open coding 
thematic analysis 

Report appraising priority given by 
the government to training 
teachers in Primary Connections 
(See Appendix 1) 

EFFICIENCY 

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

Research Question Sources Data Gathering Data Analysis Deliverable 

RQ 2.1 What is the cost of training 
in-service and pre-service teachers in 
Primary Connections?  

Financial documents Document review Statistical Package 
for the Social 
Sciences (SPSS) 

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

RQ 2.2 Does training teachers and 
pre-service teachers in Primary 
Connections increase the likelihood 
of teachers and schools 
comprehensively implementing the 
program?  

In-service and pre-
service teachers who 
attended PC PL 
Courses 
 

Survey PL 
participants prior to 
PL to determine 
intentions and post 
PL to determine 
actual uptake of PC 

Thematic 
interpretive analysis 
and SPSS, descriptive 
statistics 

Report indicating planned and 
actual uptake of PC following PL 
training (See Appendix 8) 

RQ 2.3 What are the differences in 
fidelity of implementation of Primary 
Connections units and using an 
inquiry approach by those who have 
done no professional learning in 
Primary Connections and those who 
have undertaken the Stage 6 
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. 

   

RQ 2.4 Is training in-service teachers 
and pre-service teachers in Primary 
Connections the most efficient way 
to increase the effective 
implementation of the program? 

In-service and pre-
service teachers who 
attended PC PL 
Courses 

Best-Worst Scaling 
Survey (This is part 
of the post survey ς 
see RQ 2.2) 
Discrete Choice 
Experiment 

MaxDiff analysis and 
factor analysis to 
determine 
effectiveness within 
different teacher 
groups identified in 
the data  
Analysis of clustered 
variables 

Report defining insights to how 
PC is implemented and 
comparing the mode of delivery 
with others identified in focus 
groups (below). (See Appendix 
6 and Appendix 7) 
 

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

In-service and pre-
service teachers 
Lead facilitators in PL 
Literature 

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

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

Report describing benefits and 
disadvantages of PL delivery 
and how this compares with PC 
PL (See Appendix 2 and 
Appendix 4) 
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EFFECTIVENESS 

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

Research Question Sources Data Gathering Data Analysis Deliverable 

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

Document 
AAS PC leadership team 

Document review 
Interview  

Content analysis 
Open coding 
thematic analysis 
 

Report on combined results from 
analysis of relevant literature on 
PL in PC. (See Appendix 2) 

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

AAS stage 6 documents 
Data from other research 
questions 
In-service and pre-
service teachers 
Lead facilitators in PL 

Document review 
Focus groups 
Interviews and 
surveys listed 
elsewhere in table 
 

Content analysis 
Thematic 
interpretive 
analysis  
Overarching 
analysis of 
outcomes 
identified in varied 
data sources 
categorised 
against aims and 
objectives 

Report synthesising data gathered 
from AAS Stage 6 documents 
compared against outcomes 
assessed through other data 
collection including interviews, 
focus groups and surveys.  

RQ 3.3 What else can the Primary 
Connections program offer to assist 
teachers and pre-service teachers to 
implement the Australian science 
curriculum?  

Panel science 
education/professional 
learning experts 
Data from other research 
questions including 
In-service and pre-
service teachers 
Lead facilitators in PL 
Literature 

Focus 
groups/interview  
Interviews and 
surveys listed 
elsewhere in table 
Best-Worst Scaling 
ς included with 
post-survey 
Discrete Choice 
Experiment  
Literature review 
 
 

Thematic 
interpretive 
analysis and 
analysis compared 
to teacher groups 
identified in BWS 
(Discrete Choice 
Experiment as 
noted above) 
Systematic 
analysis using 
explicit methods 
to identify 
relevant 
publications, 
analysis and 
synthesis of 
findings 

Report of gap analysis and 
potential developments. (See 
Appendix 6 and Appendix 7) 

GOVERNANCE 

How effective are the governance arrangements for Stage 6 of Primary Connections? 

Research Question Sources Data Gathering Data Analysis Deliverable 

RQ 4.1 How well has the Academy, 
the Department of Education and 
Training and the Steering Committee 
been able to support and oversee 
the implementation and delivery of 
Stage 6? 
 
RQ 4.2 Have there been any major 
contract management issues? 

Documents 
Committee members 
Suppliers 

Review of Steering 
committee terms 
of reference and 
meeting minutes, 
Interviews with 
members 
Document review, 
interviews with 
suppliers, 
performance to 
contract 
(For example, 
supplier selection 
and content 
delivery) 

Thematic 
interpretive 
analysis of 
interviews 
Document analysis  
 

Review of background material 
and method. 
Review of decisions and contract 
performance over the first period 
of the program review.  
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SAMPLING 

Sampling processes to identify potential participants for survey, interview and focus groups, including primary 
school teachers and Steering Committee members, were developed in conjunction with AAS staff (Shelley 
Peers). In summary, the sampling was as follows: 

SURVEYS 

The AAS sent Survey 1 (the pre-workshop survey) to workshop participants prior to their workshop. The 
research team provided text for an email inviting participation, along 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 post-survey, which included the post workshop survey and the Best-Worst Scaling survey) was 
sent to all workshop participants after completion of the workshop. The Best-Worst Scaling component was 
developed based on responses from focus groups. 

Survey 3 (Discrete Choice Experiment) was sent to Primary Connections workshop participants from the AAS 
database and via the AAS Facebook page, and these participants were invited to forward the survey to 
colleagues (snowball technique). 

Survey sample size 

¶ Survey 1 (pre-workshop survey of in-service and pre-service teacher participants) completed by 114 in-
service teachers and 169 pre-service teachers 

¶ Survey 2 (post workshop/Best-Worst Scaling survey) completed by 126 in-service teachers and 171 pre-
service teachers 

¶ Survey 3 (Discrete Choice Experiment) completed by 189 in-service teachers and 81 pre-service 
teachers 

Interviews and Focus Groups 

¶ Interviews or focus groups with 6 Steering Committee and Management Committee members, 
including AAS and Department of Education and Training staff 

¶ Focus groups of in-service teacher workshop participants: 18 in-service teachers (3 focus groups) 

¶ Focus groups of pre-service teachers workshop participants: 19 pre-service teachers (3 focus groups) 

¶ Expert panel advice on Primary Connections Stage 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 research 
questions. It is noted here, however, that the evaluation was conducted in a series of stages, or phases. The 
respective phases provide the focus of the appendices in this report: 

Appendix 1: Appropriateness: Consistency with Government priorities 

Appendix 2: Primary Connections: A review of literature 

Appendix 3: Governance evaluation (redacted) 

Appendix 4: Focus group reports: An overview 

Appendix 5: Expert advice on Primary Connections 

Appendix 6: Report on Best-Worst Scaling (BWS) and program perceptions 

Appendix 7: Discrete Choice Experiment 

Appendix 8: Comparison of pre- and post-workshop quantitative data 

Appendix 9: Analysis of survey open responses 

Appendix 10: Cost of workshops (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 Connections Stage 6 Steering Committee and Management Committee. The relevant policy documents 
(the National STEM School Education Strategy 2016-2026 and the Quality Schools Quality Outcomes documents) 
were identified in consultation with the AAS and the Department of Education and Training. The research team 
analysed these policy documents to determine the extent to which Primary Connections supports the broad 
goals and strategic actions proposed. This analysis was limited to elements of policy documents addressed by 
Primary Connections Stage 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 interviews with Steering and Management Committee 
members indicate that Primary Connections Stage 6 aligns with the current Australian Government education 
policy priorities in relation to STEM education in schools. 

Appropriateness RQ 1.2 Is training teachers in Primary Connections a priority for the government in order to 
improve the teaching of primary school science teaching? 

The alignment of Primary Connections resources with the Australian Curriculum: Science and relevant Australian 
Government education policy priorities indicates that it is a priority for the government in order to improve the 
teaching of primary school science teaching. 

EFFICIENCY 

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

The findings in the Efficiency research stream were informed by document reviews, a systematic literature 
review, surveys of in-service and pre-service teachers prior to, and after, attending a Primary Connections 
workshop, and focus group interviews of workshop attendees. 
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Efficiency RQ 2.1 What is the cost of training in-service and pre-service teachers in Primary Connections?* 

*For reasons pertaining to confidentiality, sections relating to Governance and spending, including Table 1, 
were redacted before publishing this report. 

 

Efficiency RQ 2.2 Does training teachers and pre-service teachers in Primary Connections increase the likelihood 
of teachers and schools comprehensively implementing the program?  

The impact of having completed a Primary Connections workshop increased both in-service and pre-service 
ǘŜŀŎƘŜǊǎΩ ŎƻƴŦƛŘŜƴŎŜ ƛƴ ŀ ƴǳƳōŜǊ ƻŦ ŘƛŦŦŜǊŜƴǘ ŀǊŜŀǎΦ ¢ƘŜǊŜ ǿŀǎ ŀ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴŎǊŜŀǎŜΣ ŀŎŎƻǊŘƛƴƎ ǘƻ 
a paired samples t-test, in in-ǎŜǊǾƛŎŜ ǘŜŀŎƘŜǊǎΩ ŎƻƴŦƛŘŜƴŎŜ ƛƴ ǘƘŜƛǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ aims, major principles 
and pedagogy of Primary Connections, and of the 5Es teaching and learning model from the pre-workshop 
survey to the post-workshop survey. They also significantly increased their confidence in understanding the 
relationship between science and literacy, and their ability to use Primary Connections to enhance student 
learning in these areas. Table 2 shows pre- and post-workshop means and standard deviations relating to in-
service teacher confidence on a 5-point scale (1=Not confident, 2=Limited confidence, 3=OK, 4=Confident, 
5=Very confident). 

TABLE 2 IMPACT OF PRIMARY CONNECTIONS WORKSHOPS ON CONFIDENCE OF IN-SERVICE TEACHERS 
 

In-ǎŜǊǾƛŎŜ ǘŜŀŎƘŜǊǎΩ 
pre-workshop survey 

In-ǎŜǊǾƛŎŜ ǘŜŀŎƘŜǊǎΩ 
post-workshop survey 

Confidence in ability to: Mean S.D. Mean S.D. 

Understand the aims of the Primary Connections Program 3.70 0.90 4.13 0.69** 

Understand the major principles and the pedagogy of 
Primary Connections 

3.58 0.90 4.06 0.70** 

Understand the 5Es teaching and learning model 3.60 0.94 4.14 0.75** 

Understand the relationship between science and literacy 3.88 0.77 4.21 0.73** 

Use Primary Connections tools to enhance student 
learning in science and literacy 

3.86 0.73 4.04 0.74* 

Apply the research that Primary Connections is based on 3.74 0.74 3.73 0.77 

Use the range of Primary Connections curriculum units and 
other resources 

3.88 0.70 4.13 0.77 

Items were measured on a 5-point scale with 1=Not confident to 5=Very confident. 

*/** Significant difference between pre- and post-surveys at the p <0.05/0.01 confidence level. 

Pre-service teachersΩ ŎƻƴŦƛŘŜƴŎŜ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜƛǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ŀƛƳǎ ŀƴŘ ǇŜŘŀƎƻƎƛŎŀƭ ǇǊƛƴŎƛǇƭŜǎ ƻŦ 
Primary Connections and the relationship between science and literacy also showed a statistically significant 
increase after they had attended a workshop, as shown in Table 3. 
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TABLE 3 IMPACT OF PRIMARY CONNECTIONS WORKSHOPS ON CONFIDENCE OF PRE-SERVICE TEACHERS 
 

Pre-ǎŜǊǾƛŎŜ ǘŜŀŎƘŜǊǎΩ 
pre-workshop survey 

Pre-ǎŜǊǾƛŎŜ ǘŜŀŎƘŜǊǎΩ 
post-workshop survey 

Confidence in ability to: Mean S.D. Mean S.D. 

Understand the aims of the Primary Connections 
Program 

3.71 0.95 4.12 0.68** 

Understand the major principles and the pedagogy of 
Primary Connections 

3.74 1.03 4.15 0.66** 

Understand the 5Es teaching and learning model 3.91 0.92 4.22 0.69** 

Understand the relationship between science and 
literacy 

3.89 0.79 4.14 0.76** 

Use Primary Connections tools to enhance student 
learning in science and literacy 

4.07 0.73 4.06 0.74 

Apply the research that Primary Connections is based on 3.95 0.68 3.85 0.76 

Use the range of Primary Connections curriculum units 
and other resources 

4.07 0.73 4.15 0.70 

Items were measured on a 5-point scale with 1=Not confident to 5=Very confident. 

** Significant difference between pre- and post-surveys at the p <0.01 confidence level. 

Among in-service teachers, more than four in five agreed that the workshops increased their confidence in their 
ability to use the range of Primary Connections resources, their understanding in relation to the major principles 
of Primary Connections and the 5Es teaching and learning model, and their confidence in understanding the 
relationship between science and literacy. Around three in four teachers indicated that the workshops 
increased their confidence to use Primary Connections tools to enhance student learning in science and literacy 
(Figure 2). Pre-service teachers showed similar levels of agreement. 

 

FIGURE 2 IMPACT OF PRIMARY CONNECTIONS WORKSHOPS ON CONFIDENCE OF IN-SERVICE TEACHERS 

Teachers were extremely positive about Primary Connections workshops. Almost all in-service teachers (97%) 
would recommend the workshops to other teachers. Ninety-nine per cent of teachers agreed that Primary 
Connections would help them to implement the Australian Curriculum: Science and 97% agreed that the 
workshop increased the likelihood of them comprehensively implementing the Primary Connections program 
in their teaching. A similar percentage indicated that Primary Connections would improve student achievement 
in science (Figure 3). 
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FIGURE 3 PERCEIVED VALUE OF PRIMARY CONNECTIONS 

When asked about their perceptions of school capabilities with respect to primary science teaching (Figure 4), 
around 60% of in-service teachers agreed that their school placed a strong emphasis on primary science, and 
that the teachers had the confidence, skills and understanding of the syllabus to teach primary science 
competently. Just over half agreed that the background knowledge of teachers in the area of primary science 
was good, although 69% indicated that teachers have the opportunity to receive ongoing professional learning 
in primary science. There was 73% agreement that time is a major factor inhibiting science program delivery. 
However, 79% indicated that there was a positive attitude to the teaching of primary science at their school. 

 

FIGURE 4 PERCEPTIONS OF SCHOOL CAPABILITIES IN PRIMARY SCIENCE TEACHING 
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The survey results clearly showed that attending a Primary Connections workshop has a significant impact on 
primary science teaching. Both in-service and pre-service teachers indicated that their understanding of primary 
science pedagogy and their confidence and interest in teaching science had significantly increased following 
completion of a Primary Connections workshop. This strongly suggests that training teachers and pre-service 
teachers in Primary Connections increases the likelihood of teachers and schools implementing the program 
well. 

 

Efficiency RQ 2.4 Is training in-service teachers and pre-service 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 pre-service and in-service teachers stated that they intended to implement the 
Primary Connections program. In-service teachers found that the workshops addressed many of their needs for 
teaching science and most pre-service teachers were surprised at how relevant the workshops were and at the 
engaging way in which they were presented. As mentioned above, 97% of teachers surveyed would recommend 
the Primary Connections workshop to other teachers.  

According to survey results, in-service and pre-service teachers preferred workshops that are face-to-face or a 
combination of online and face-to-face delivery. The majority of in-service teachers opposed the use of online 
only workshops. Only a third of in-service teachers are likely to attend workshops that take place on a weekend 
or during school hours. On the other hand, close to 70% of pre-service teachers are likely to attend workshops 
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 pre-service teachers?  

The systematic literature review presented results from the analysis of 63 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 school-based 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 teachers. 

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

Researchers conducting the review studies identified some of the barriers 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 teachers. Primary Connections 
workshops address the first four items on this list, and teachers involved in this Stage 6 evaluation have 
indicated in surveys and focus groups that Primary Connections workshops have been successful in revealing 
and addressing their existing beliefs in regard to primary science and literacy. For example, in focus groups, 
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many in-service and pre-service teachers reported that they had not realised or fully understood the 
importance of the 5Es model for Primary Connections. 

Focus group teachers reported that face-to-face 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 professional learning in Primary 
Connections, including follow-up support. The systematic literature review found that teachers regarded 
videoconferencing as an effective tool for facilitating professional learning communities when distance and time 
were barriers to face-to-face meetings, as it provided similar social interactions. 

Some benefits associated with face-to-face 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 (e.g. about 5Es framework); 

¶ ensuring that participation in hands-on experiences occurs and with follow-up reflection; 

¶ ǘƘŜ ΨŦƭƻǿ-ƻƴΩ ŜŦŦŜŎǘ ƻŦ ŀǇǇǊŜŎƛŀǘƛƴƎ ǘƘŜ ƛƳǇact of many workshop participants going out to implement 
Primary Connections ŀƴŘ ΨǎǇǊŜŀŘƛƴƎ ǘƘŜ ǿƻǊŘΩΤ 

¶ interacting with other teachers; and 

¶ ƘŀǾƛƴƎ ΨǘƛƳŜ-ƻŦŦΩ ǘƻ ŎƻƳǇƭŜǘŜ ǇǊƻŦŜǎǎƛƻƴŀƭ ƭŜŀǊƴƛƴƎ ŀƴŘ ǘƻ ōŜ ƻǳǘ ƻŦ ǘƘŜ ŎƭŀǎǎǊƻƻƳΦ 

The Best-Worst Scaling/post-survey and the Discrete Choice Experiment results supported the focus group 
finding that in-service and pre-service teachers prefer workshops that are face-to-face, or a combination of 
online and face-to-face delivery. The majority of in-service teachers opposed the use of online only workshops. 
Around three in five teachers were open to workshops that require two hours travel, whilst just less than half 
would consider a workshop requiring an overnight stay. Less than a third were likely to attend workshops 
requiring four hours of travel or a flight. The sensitivity to length of travel is more pronounced among pre-
service teachers. Almost all teachers preferred workshops that are face-to-face, require less than 30 minutes 
travel and are held during term and during school hours. The Discrete Choice Experiment revealed that 
workshop fees were the most important consideration for teachers in their decision about whether or not to 

attend a future Primary Connections workshop. The remaining drivers of choice about attending workshops, in 
order of importance, were travel time, the timing of the workshop, additional follow-up, duration and content. 
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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 reviews, interviews, pre-and post-
workshop surveys of in-service and pre-service 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 how is the program designed to achieve them? 

The aims of Primary Connections are: 

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

¶ to raise primary school students' interest and engagement in learning about science; and 

¶ to improve the skills and confidence of primary teachers to teach science through inquiry. 

There is ample evidence from this evaluation of Stage 6 that the Primary Connections resources are aligned to 
the Australian Curriculum: Science, and analysis of policy documents and interviews with Steering and 
Management Committee members indicates that Primary Connections Stage 6 aligns with the current 
Australian Government education policy priorities in relation to STEM education in schools. The enthusiasm for 
the Primary Connections program expressed by teachers during this evaluation attests to the quality of the 
resources and to the widespread adoption of these resources in schools to improve student outcomes, interest 
and engagement in science. There is also evidence to be found in the literature for the high regard in which the 
Primary Connections program is held. A survey conducted by the Australian Science Teachers Association, with 
support from the Office of the Chief Scientist and the Australian Primary Principals Association, showed that 
the Primary Connections materials 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). 

Four of the studies included in the systematic literature review conducted as part of the Stage 6 evaluation, 
made use of Primary Connections materials as professional learning resources for teachers (Albion & Spence, 
2013; Laidlaw, Taylor, & Fletcher, 2009; Lowe & Appleton, 2015; Smith & Hackling, 2016). Those studies 
reported positive outcomes in teacher self-efficacy, amount of science taught, pedagogical content knowledge, 
and capacity to manage discourse. Three of the review studies reported positive results from the use of Primary 
Connections resources with pre-service teachers (Cooper et al., 2012; Hume, 2012; Laidlaw et al., 2009). The 
Primary Connections resources may be regarded as educative curriculum materials, i.e. materials explicitly 
designed to support teacher and student learning (Arias, Bismack, Davis, & Palincsar, 2016). Positive outcomes 
were reported in the review studies from other such materials, e.g. Townsend et al. (2016) reported that using 
educative curricula improved the pedagogical content knowledge of rural and remote science teachers as well 
as student learning outcomes. Campbell and Chittleborough (2014) found that Primary Connections facilitator 
training was an effective strategy in the Primary Science Specialists Professional Learning Program and that this 
program subsequently assisted in implementing the Primary Connections program in schools. The primary 
science specialists reported that networking and collegial support were also vital aspects of their training, 
suggesting that the combination of Primary Connections and a support network would be a powerful 
combination for primary teachers. 

The results of teacher surveys carried out for this review showed a significant increase in the levels of interest, 
enjoyment, confidence, and comfort in teaching science among teachers after they had attended a Primary 
Connections workshop. The results also showed that the impact of Primary Connections workshops has been to 
increase confidence 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 than 97% of teachers agreed that they 
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would recommend Primary Connections workshops to other teachers and a similar percentage of teachers 
indicated that the workshop would increase the likelihood of implementing Primary Connections in their 
teaching.  

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 AIS teachers 
reported lower levels of enjoyment and comfort in teaching primary science than 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? 

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

Objective 1: To increase the uptake of Primary Connections: linking science with literacy in schools.  

After the workshop, in-service teachers indicated their desire to implement or to continue using Primary 
Connections. Many had not implemented it in full previously. Most expressed a commitment to implement 
Primary Connections in full, with greater fidelity, in future ς subject to school-based constraints. Many teachers 
reported that they had not understood the importance of the 5Es model for Primary Connections, and their 
improved understanding, resulting from the workshops, seems to have influenced their determination to 
implement Primary Connections with greater fidelity. Pre-service teachers reported that, after the workshop, 
they had increased confidence to teach science, and many intend to use Primary Connections, and use the 5Es, 
when they enter the teaching profession. 

Objective 2: To support primary school teachers and pre-service primary school teachers to teach science through 
inquiry. 

Following the workshop, teachers and pre-service teachers expressed commitment to implementing inquiry, 
which, by implication from other data, emphasises the 5Es. 

Objective 3: To ensure primary school teachers, pre-service primary teachers and school educators are informed 
about Primary Connections. 

Most pre-service and practising teachers appeared to know about Primary Connections. Participants in 
workshops all indicated that they had learnt a lot about Primary Connections from the workshops and indicated 
that this would influence their teaching of science. 

 

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

To answer this research question, evidence was gathered from a systematic literature review, in-service and 
pre-service teacher focus groups and surveys, including Best-Worst Scaling and Discrete Choice Experiment, 
and from science education experts. 

The systematic review of literature aggregated and analysed the key features of successful professional learning 
to inform the current Primary Connections professional learning program. The findings suggest that Primary 
Connections could offer sustained professional learning support to promote collaborative analysis of practice, 
while leveraging face-to-face interactions. Sustained professional learning support would not only contribute 
to the duration and potential impact of Primary Connections professional learning but would offer the 
opportunity to conduct ongoing research to inform iterative developments in a long-term program of Primary 
Connections professional learning. Several of the review studies were able to provide evidence of the 
sustainability of their programs in this way. Recommendations for additional Primary Connections professional 
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learning opportunities include: providing sustained on-going professional learning support in addition to initial 
workshops; 

¶ promoting and supporting teacher collaborative practices and Primary Connections networks among 
teachers;  

¶ leveraging face-to-face workshops by expanding to a blended learning model;  

¶ conducting ongoing research to inform iterative development in Primary Connections professional 
learning; and 

¶ collaborating with teacher educators to facilitate the use of Primary Connections in initial teacher 
education courses. 

Focus groups of in-service and pre-service teachers appreciated that Primary Connections units included both 
explicit connections to the Australian Curriculum: Science and a consistent approach to learning through inquiry 
processes. The only request for additional support related to the Primary Connections units was for support for 
differentiation of learners. When asked what else Primary Connections could do to assist their professional 
learning (related to teaching primary science), suggestions included:  

¶ follow-up processes of various types (e.g. a forum; communication networks; email contact to respond 
to emerging questions); 

¶ feedback mechanisms to assist in follow-up implementation (e.g. Primary Connections members visit 
their schools); 

¶ video-extracts of experienced Primary Connections teachers teaching (for later, and ongoing, 
reflection); 

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

¶ additional workshops in isolated areas. 

The most frequent survey response from in-service teachers, when asked what Primary Connections can offer 
to assist them to implement the Australian Curriculum: Science, was to suggest additional Primary Connections 
components, like assessment activities and more hands-on activities. Most teachers were happy with Primary 
Connections as is, which was indicated 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 follow-up from the workshops and to have 
access to more activities using digital technologies. Pre-service teachers most frequently indicated that they 
would like to see best practice pedagogy, mostly suggesting online videos of teachers in classrooms using the 
Primary Connections resources with their classes. They also seemed satisfied with what Primary Connections 
currently offered, and requested additional workshops and online support. 

According to the BWS survey, the top 10 areas nominated by in-service teachers as being relatively more 
important for inclusion in Primary Connections professional learning were (in order of importance): 

1. Investigation-based science 
2. Science teaching strategies 
3. Guiding inquiry in science 
4. Adapting Primary Connections for multi-stage classes 
5. Understanding the Primary Connections approach 
6. Various ways of teaching each 5E phase 
7. Differentiating Primary Connections for student diversity 
8. Activity-based science 
9. Doing hands-on science activities 
10. Implementing Primary Connections units 

Teachers were also asked about their likelihood to attend workshops depending on the support that was offered 
outside of the workshops. In-service teachers were least receptive to support coming in the form of feedback 
from experts on their own Primary Connections lessons. Around four in five were likely to participate in 
workshops if they were supplemented with online spaces to share ideas or to ask questions of experts (Figure 
5). The most popular professional learning support came in the form of annotated videos demonstrating how 
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to teach with Primary Connections. The level of support for all these initiatives was much higher among pre-
service teachers, with more than 90% in agreement that they would be likely or very likely to attend if these 
resources were available. 

  

FIGURE 5 PREFERENCE FOR PROFESSIONAL LEARNING SUPPORT RELATING TO PRIMARY CONNECTIONS 

In the Discrete Choice Experiment, teachers were asked to evaluate workshops with respect to potential follow-
up activities. Face-to-face workshops were more attractive when presented with follow-up that involved expert-
led online discussion forums one month after workshops. This type of follow-up activity was particularly 
favoured among pre-service teachers. There was strong objection to follow-up that involved a phone-call from 
a Primary Connections expert to discuss implementation. This follow-up activity was less preferable than having 
no follow-up at all. 

Science education experts provided a range of advice on what else Primary Connections could do. The 
underlying position expressed was that Primary Connections supports the implementation of the Australian 
Curriculum: Science Foundation Year to Year 10 (particularly Foundation to 6).  

Their recommendations specific to the Australian Curriculum: Science included: 

¶ gradually reducƛƴƎ ǎŎŀŦŦƻƭŘƛƴƎ ǘƻ ŜƴƘŀƴŎŜ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǎǘǳŘŜƴǘǎΩ ŎŀǇŀōƛƭƛǘȅ ŦƻǊ ƛƴŎǊŜŀǎƛƴƎƭȅ 
independent scientific inquiry; 

¶ ŜƳǇƘŀǎƛǎƛƴƎ ǘƘŜ ƭŀǘǘŜǊ ǘƘǊŜŜ 9ǎ ƛƴ ǘƘŜ р9ǎ ƳƻŘŜƭΣ ƛƴŎƭǳŘƛƴƎ ǎǘǊŜƴƎǘƘŜƴƛƴƎ ǘŜŀŎƘŜǊǎΩ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ 
explain, elaborate (application) and evaluate phases; and  

¶ ensuring teachers focus on student learning of key ideas expressed in Primary Connections (which are 
entirely consistent with the Australian Curriculum: Science) rather than the implementation of the 
Primary Connections program of study per se (that is, recognise that the 5Es and Primary Connections 
program are a means to an end, not the end in and of themselves). 

They advised that:  

¶ the focus of professional learning should shift from individual teachers to groups of teachers who can 
work together after and between professional learning events; 

¶ one-off Primary Connections workshops need to be expanded with the provision of follow up 
professional learning activities which could include virtual and face-to-face interactions, and sharing 
and feedback among teachers as well as with the Primary Connections lead facilitators; and 

¶ face-to-face workshops are valuable and critical but opportunities for on-going professional learning, 
including online activities, should be explored and implemented. 

The only points of significant disagreement among experts were on whether teacher and student Primary 
Connections resources 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 is as if Primary Connections is on the cusp of needing 
to move from being primarily available as hard copy to 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 are concerned that 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 limitations. Similarly, in addition to face-to-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 
inadequate for the task. 
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RECOMMENDATIONS 
Following are recommendations arising from the Primary Connections Stage 6 evaluation, arranged by research 
stream: Appropriateness, Efficiency, Effectiveness and Governance. 

Appropriateness: Is the program consistent with Australian Government priorities?  

1) Continue to update Primary Connections resources and related activities to ensure that they support 
Australian Government priorities in science and STEM education and make this public through the 
Primary Connections website. 

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

2) Continue to provide initial Primary Connections professional learning workshops face-to face for in-
service teachers, while considering delivery and accessibility for educators in regional, rural and remote 
areas. 

3) Develop and/or adapt an online learning platform that facilitates on-going, blended professional 
learning in Primary Connections.  

4) Plan for the development of online Primary Connections resources 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 resources. 

5) Phase out hardcopy Primary Connections materials and resources only when, or if, demand for these 
diminishes. 

6) Consider collaboration with teacher education course providers to integrate the use of Primary 
Connections into initial teacher education programs, drawing on Primary Connections resources 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 expressed in Primary Connections (which 
are entirely consistent with the Australian Curriculum: Science) rather than the implementation of the 
Primary Connections program of study per se (that is, recognise that the 5Es and Primary 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 how Primary Connections addresses both sets of outcomes (e.g., through its learning 

outcomes, introductory pages and some of its appendices). 

9) Provide advice, and develop case studies, about how schools could develop a culture that encourages 
the continuous use of Primary Connections across Year levels, supported by an experienced school-level 
Primary Connections facilitator. 

10) Trial and evaluate the use of a variety of strategies for professional learning with Primary Connections, 
including coverage of those matters identified in the Best-Worst Scaling survey as of greatest 
importance to teachers. Online videos of best practice in implementing Primary Connections would be 
a suggested starting point.  

11) If online training is used as an adjunct to face-to-face workshops, then Primary Connections workshop 
developers should be mindful of the quality of internet access available to teachers and the concerning 
issues raised by pre- and in-service teachers in focus groups about the use of online professional 
learning. 

12) Consider a range of workshop follow-up options as ways to consolidate the learning that was 
commenced as a consequence of the professional learning workshop, e.g. annotated videos, a forum, 
communication networks.  

13) Conduct ongoing research to inform iterative development in Primary Connections professional 
learning. 
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Governance: How effective are the governance arrangements for Stage 6 of Primary Connections?  

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

 














































































































































































































































