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1. Executive Summary 

 

1.1. Overview 

The Little Scientists program is a not-for-profit initiative designed to facilitate children’s natural 

curiosity for science, technology, engineering and mathematics (STEM) in the early years through 

child-appropriate, fun and playful experiments and inquiry-based learning. The program is designed 

to support young children’s engagement in STEM by providing effective professional development 

for early childhood educators1 across Australia. 

The Australian Government, under the National Innovation Science Agenda (NISA), has committed 
$4 million over three years from 2016–17, to expand the delivery of the Little Scientists program to 
more early education and care services across Australia and to extend the STEM community of 
practice in the early years. 

A two-year evaluation of the Little Scientists program has been conducted by Charles Sturt 

University. The purpose of the evaluation study was to ascertain the efficacy of the Little Scientists 

program. The program was examined in relation to its impact upon: 1. the educators; 2. the context 

of the early childhood setting, including its culture; and 3. the children within the setting. 

Findings suggest that the Little Scientists program is favourably received by the participants. 

Strengths include the focus on the everyday nature of STEM, and the ability to integrate the Little 

Scientists activities into a range of early childhood education and care settings. Participation in the 

Little Scientists workshops appears to have a positive impact upon educators’ confidence and 

practices, and in turn impacts positively upon children’s STEM learning opportunities.  

 

1.2. Key Messages 

Evidence gathered from the two-year evaluation study supports the following Key Messages: 

KM1: The Little Scientists program appears to be addressing a gap in the research literature 

through its focus on early childhood STEM, specifically. Many of the extant professional 

learning programs either focus on the separate disciplines (i.e. science, maths), or are 

focused on the schooling years rather than early childhood. 

KM2: The Little Scientists in-service training approach is validated by the research literature, which 

advocates for this approach to professional learning. 

KM3: There is strong alignment between the Little Scientists workshop program and the Early 

Years Learning Framework (EYLF), the National Quality Standard (NQS), the Australian 

Professional Standards for Teachers (APST), and the Australian Curriculum.  

KM4: Explicit linking of the Little Scientists workshop content to the EYLF, NQS, APST, and the 

Australian Curriculum will enable participants to see how workshop participation can 

support the programming, planning, and documentation obligations in their workplaces. 

                                                           
1 Throughout this report we use the term “educators” to capture all staff working with children in a prior-to-
school or early school setting, regardless of their qualification. 
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KM5: The current Little Scientists workshop program represents good coverage of a range of 

science, technology, engineering, and mathematics concepts; however, it is strongly 

recommended that a ‘Mathematics – Measurement’ topic be developed. 

KM6: The ‘Exploring Water’, ‘Optics – Light, Colours and Vision’, and ‘Water in Nature and 

Technology’ workshops are the most sought after topics that pre-occasion respondents 

would like to cover.  

KM7: It seems that the majority of pre-occasion respondents believe they have sufficient 

knowledge in the mathematical area of STEM. However, they do not feel they have sufficient 

knowledge in the other STEM areas of science, technology and engineering. 

KM8: Over one-third of the pre-occasion respondents do not feel comfortable facilitating inquiry-

based learning activities related to engineering topics. This appears to be an area where they 

need support. 

KM9: It seems all post-occasion respondents feel the previous Little Scientists workshop has been 

successful and beneficial for them. In particular, the Little Scientists workshop appears to 

have helped respondents develop their confidence in implementing inquiry based activities. 

KM10: The majority of post-occasion respondents feel they have sufficient mathematical and 

scientific knowledge for their work but many still feel their knowledge in the field of 

engineering is not quite sufficient or in some cases insufficient. 

KM11: ‘Education for Sustainability’, ‘Sounds and Noises2’, ‘Mathematics – Numbers’, and 

‘Electricity and Energy’ are the Little Scientists topics that the majority of post-occasion 

respondents wish to cover. 

KM12: There is a significant difference between the pre and post occasion samples in the 

participants’ perceptions of how sufficient their STEM knowledge is in relation to their work. 

These positive results are likely a reflection of the post occasion respondents’ involvement in 

the Little Scientists program. 

KM13: There are no significant differences in the patterns of responses related to the benefits of 

STEM-based activities. Educators from both samples had similar perceptions about the 

benefits of STEM-related activities and felt they were of benefit to preschoolers. 

KM14: There appears to be more educators in the post-occasion sample who feel comfortable in 

facilitating STEM inquiry-based learning activities compared with those in the pre occasion 

sample. A higher percentage of the post occasion respondents were comfortable talking 

with young children about the scientific inquiry method, using scientific tools and discussing 

ideas and issues of STEM learning with other educators compared with the pre occasion 

respondents.   

KM15: There is a significant difference between the samples in how confident they are in exploring 

STEM with preschoolers where the post occasion educators appear to be more confident 

compared with the pre occasion respondents. This increased confidence may be due to their 

involvement in Little Scientists. 

                                                           
2 It should be noted that the ‘Sounds and Noises’ topic will be launched in April 2019 under the new title 
‘Acoustics’. 
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KM16: It seems all partner organisation/trainer respondents feel the Little Scientists training helped 

them to understand that STEM is everywhere and they can integrate STEM through their 

teaching as they wish in terms of their educational context. 

KM17: The majority of partner organisation/trainer respondents think the Little Scientists training is 

easy to implement, builds confidence in teaching STEM, and that the educators who are 

really interested in STEM are engaged in STEM activities after they completed the training. 

Furthermore, the educators can use everyday materials in teaching STEM. 

KM18: The partner organisation/trainer respondents have indicated that the cost of the training 

may be a barrier to participation. However, this is consistent with a sector-wide issue 

associated with accessing professional learning, and is not necessarily reflective of the Little 

Scientists program. 

KM19: Partner organisation/trainer respondents recommend that trainers have an early childhood 

education background as well as STEM knowledge.   

KM20: Overall, the partner organisations and trainers who responded to this survey feel positive 

about the Little Scientists program.  

KM21: All partner organisation/trainer respondents see the value of the program in terms of 

fostering educators’ positive attitudes towards STEM and in encouraging discovery and 

inquiry-based learning on a daily basis. 

KM22: A targeted, pre-service approach may be required to establish interest and relevance for 

pre-service teacher education students. 

KM23: Participants are responding favourably to the notion of a Professional Learning Network 

(PLN) to support their participation in the Little Scientists program, and the use of a platform 

for online interaction has been positively received by participants. 

KM24: Educators have noticed children’s STEM capabilities. For one thing, participants are more 

aware of children’s existing but also growing skills and knowledge, including creative 

thinking, problem-solving, hypothesising, and self-investigating. However, they did not 

mention digital literacy or ICT skills. There seems to be a link to educators’ educational 

practices. None of the PLN participants reported the use of digital technologies, unless for 

documenting children’s learning or looking up information with children. This seems to be 

an area for improvement.  

KM25: The children have shown high levels of motivation and interest, as well as growing 

confidence in STEM related learning experiences.  

KM26: ALL PLN participants feel positive about the Little Scientists workshops and have 

implemented ideas easily into their educational practices. They tie this back to the 

program’s hands-on, accessible and comprehensive nature, as well as the everydayness of 

materials, flexibility and adaptability to services’ individual contexts.  

KM27: The educators evaluated the implementation of the Little Scientists program as positive for 

creating a community of inquiry where children and educators learn and research together, 

with space for children’s self-directed and play-based explorations. Adults can take on varied 

roles, including director, helper, co-learner or recorder of children’s learning.  
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KM28:  While the participants found that the program’s accessibility responds to the needs of small 

and regional communities, there was less to no awareness of equity issues related to 

gender, socio-economic backgrounds, and Indigenous communities. 

KM29: Educators’ confidence in teaching STEM has increased, and participants reflected on their 

beliefs and attitudes. With Little Scientists, they have overcome doubts and have realised 

that STEM can be simple and found in everyday activities. Participants are more aware of 

what they already do, and in addition, have changed their self-perception, understanding 

themselves as researchers and co-learners now.  

KM30:  Despite the positive attitudes towards having a professional learning network for exchanging 

ideas and practices available, educators show resistance which might be linked to them 

feeling time-poor. This seems to be an area, where Little Scientists could communicate with 

their workshop attendees in what ways a PLN could be attractive, easy and sustainable for 

participants. 

KM31: There has been some implementation of, and engagement in, the program across all 

Australian states and territories; however, it is evident that the majority of participants are 

drawn from New South Wales. 
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2. Background 

 

2.1. The Little Scientists Program3 

Little Scientists is a Federally-funded program through the National Innovation and Science Agenda 

(NISA). The program is designed to support young children’s engagement in science, technology, 

engineering and mathematics (STEM) by providing effective professional development for early 

childhood educators across Australia. 

The Little Scientists program is one of three initiatives the Australian Government is funding under 

NISA to promote positive science, technology, engineering and mathematics (STEM) experiences for 

children aged three to five years. The three early learning initiatives, Little Scientists, The Smith 

Family’s Let’s Count, and the Early Learning STEM Australia (ESLA) pilot developed and delivered by 

the University of Canberra, provide professional development for early learning educators and 

support for families.  

FROEBEL Australia Limited has received a one-off grant of $4 million over three years from 2016–17, 

to support and expand the Little Scientists program which aims to improve early childhood 

educators’ confidence and ability to introduce STEM concepts in a fun and engaging way to children 

in their care through play-based inquiry learning.  

Funding supports the delivery of eight new Little Scientists workshop modules which will contribute 

to the sustainability of the program post Australian government funding. Additional professional 

learning opportunities are also supported through two Little Scientists early learning science 

educator conferences in 2017 and 2019, a Network and Coordinator and Trainer Conference in 2018, 

and an Early STEM Award in 2018.  

 

2.1.1. History and Foundation in Australia 

The Little Scientists initiative in Australia is built on the well-established, readily developed, 

extensively tested and highly successful “Haus der kleinen Forscher” (“Little Scientists House”) 

program in Germany, a not-for-profit initiative of Foundation “Haus der kleinen Forscher”, based in 

Berlin. Founded in 2006, it has grown to become the largest early education initiative in Germany, 

with almost 27,000 education and care services and more than 1 million preschool children 

participating in the program throughout the country, and 238 Local Network Partners facilitating 

professional development in all 16 Federal States. In 2011, the initiative was extended to include 6-

10 year old children, with educators and teachers in schools and after-school-care as well as leisure 

facilities participating in the training courses offered by the Foundation. 

In Australia, Little Scientists are managed (under its own account) by FROEBEL Australia Limited, a 

not-for-profit provider of bilingual early childhood education and care services based in Sydney, with 

                                                           
3 Information in this section has been summarised from the Little Scientists Evaluation EOI document produced 
by Little Scientists Australia. 
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four early learning centres in Sydney and Melbourne. FROEBEL Australia was selected as exclusive 

partner for the roll-out of the Little Scientists program in Australia in 2013. 

Two workshop units – Water and Air – were prepared for the Australian market and were trialled 

and evaluated in 40 pilot education and care services in New South Wales throughout 2013. By 

2015, approximately 350 services had been reached, and 17 Local Network Partners further 

established and facilitated the Little Scientists program in NSW, VIC, QLD, SA, WA and the ACT. Local 

Network Partners in Metropolitan and regional Australia include: Approved Providers of education 

and care services, City Councils, industry bodies, Science and Discovery Museums, TAFEs or 

universities. All of these network partners are strongly embedded in their respective communities 

and can therefore provide a local hub for advancing STEM education in the early years. 

The Little Scientists program was launched at NICTA’s Future Logistics Living Lab (Australian 

Technology Park, Sydney), together with the German-Australian Chamber of Industry and 

Commerce, in May 2013, and has since been introduced to more than 100 companies in the STEM 

sector, peak industry bodies, leading science institutions and relevant associations over the 2013-

2015 period. 

 

2.1.2. Program Overview 

Little Scientists aim to foster and maintain children’s natural curiosity for natural phenomena by 

taking up their questions and exploring their environment together with them. The Little Scientists 

initiative offers professional development workshops for early childhood teachers and educators 

who then facilitate the program at their education and care services; these workshops cover a 

number of topics (e.g. water, air, optics, engineering), with approximately 2 new topics being 

introduced every year. The program is tailored towards children from 3-6 years of age. The 2019 

workshop program, as outlined by Little Scientists Australia (2019), is presented in Table 1. The new 

topics for 2019 are ‘Acoustics’ (previously titled ‘Sounds and Noises’) and ‘Design and Technologies’. 

Up until mid-2018, participation in Little Scientists commenced with the foundation Water 

workshop, which introduced the “Inquiry Cycle” upon which the Little Scientists program is based. 

Thereafter, educators continued their participation in the program by completing workshops in any 

preferred order.  However, from 2018 onwards participants are free to enrol in any workshop of 

their choosing for their first engagement with the program. 
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Table 1. 2019 Little Scientists workshop program (Little Scientists Australia, 2019). 

 
Topic 
 

 
Workshop Overview 

Water “Explore water with all senses, investigate the different aggregate states and 
test the solubility of various substances. Discover how to implement joyful 
STEM exploration and learn about the educational concepts of inquiry-based 
learning and co-construction.” 
 

Computer Science “Discover the concepts of computational thinking and learn how to ‘speak to a 
computer’ by understanding how it works. Immerse yourself into the world of 
computer science and playfully explore algorithms, sequencing and sorting 
without using a computer.” 
 

Air “Bring fresh air into the room, catch soap bubbles and experience that air is so 
much more than ‘nothing’. Develop ideas for a co-constructed learning 
environment and explore questions that encourage children’s metacognitive 
thinking.” 
 

Engineering “Explore forces and effects – invent, design and construct to your heart’s 
content. Discover your inner engineer and find out how to encourage 
children’s technical thinking processes in an active learning environment.” 
 

Optics “Enjoy a day full of lights, colours and optical illusions. Explore the land of 
mirrors, colourful shadows and nature’s paint palette. Learn about project 
work and collect ideas for child-led projects that scaffold the children’s 
learning and development.” 
 

Mathematics “Explore shapes and space, symmetry, solids, surfaces and symbols. 
Experience how the beauty of mathematics is hidden in everyday life. Learn 
about abstraction and mathematical patterns, and how to encourage the 
development of abstract thought processes.” 
 

Human Body “Learn about the fascinating functions of our bodies and its organs, muscles, 
skeleton and joints. Discover how to use different prototypes and models and 
learn about the development of ‘self’.” 
 

Chemical Reactions “Discover the world of chemical reactions by experimenting with different 
substances and learn about the exciting properties of carbon dioxide. Explore 
the connection between scientific research and verbal communication to find 
out how STEM can support children’s language development.” 
 

Acoustics 
 

“Explore the presence and absence of sound, create your own sound maker 
and tell a sound story. Identify the importance of peer group learning for child 
development and learn how to encourage children to explore the world 
together.” 
 

Design and Technologies 
 

“Find better ways to get from here to there and use your critical and creative 
thinking skills to take your prototype to the next level. Encourage children to 
reflect on the impact of technology on our past, present and future.” 
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2.1.3. Educational Approach 

A core goal of the Little Scientists program is to develop pleasure and enthusiasm as the key to a 

positive approach to STEM subjects and to the development of self-confidence. Another aim is to 

help children understand scientific methodologies, develop basic knowledge and grasp connections 

in these areas. Strengthening children's metacognitive and basic skills (linguistic, social, fine motor, 

and personal) is another. Little Scientists helps to promote equal opportunities in education for all 

children in childcare centres, and subsequently in primary school, regardless of their gender or 

origin. Content-related objectives are defined not only for children but also for the trainers and 

educators. Among these objectives, particular importance is placed on the scientific method – the 

“Inquiry Cycle” – which constitutes a key pedagogical element of the training concept. The “Inquiry 

Cycle” (or “research cycle”) represents the interplay of scientific action and thought and emphasises 

research as a process. At the same time, it enables co-constructive forms of interaction in research. 

Phases of hands-on work alternate with phases of observation and reflection. A good entry point 

into research is a question that is meaningful to the researchers themselves. To this end, the 

educators start by establishing what the children are interested in, for example through observation 

or dialogue. It follows a joint discussion about which question about the topic should be investigated 

first. The educators collate what children already know and discuss an "experimental design": 

 How could the question be tackled? 

 What ideas do the children have? 

 How do they think the experiment will turn out? 

One or more appropriate experiments are then conducted and the children describe what they 

observe. The next step, documenting the experiment, is important as it also helps the children to 

reflect on the results. On the basis of the documentation, the observations are discussed and 

compared with the children's initial presumptions. What did they find out? What questions 

remained unanswered, what new questions may have arisen while conducting the experiment? 

These questions can then become the starting point for a new “research cycle”. Entry into the 

“research cycle” is possible at various points; the sequence of elements can also vary, short-cuts and 

refinements emerge within the group (e.g. trial/observation/trial of a variation). The “Inquiry Cycle” 

as a model for thought and action is a central educational element of the Little Scientists workshop 

concept that explicitly uses the children's interests as its starting point. 

 

2.1.4. Instruments and Materials 

The core concept of the Little Scientists initiative is to provide ongoing professional development for 

early childhood educators in fun and interactive workshops. The initiative also provides educators 

with materials and resources that allow them to implement the concepts and experiments with the 

children in their care. 

Discovery cards provide an invitation to address a topic; the stimuli they contain are intended to 

help the children compile a range of previous basic experiences in the subject area. Children are 

encouraged to engage with the phenomena in everyday life first. This provides a springboard for 

more complex questions, which can in turn be explored using the “research cycle” method. 

Research cards show more advanced learning experiences for a specific topic, which are designed to 

assist educators launching the research process together with the children.  
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Theme booklets offer practical research ideas for application with the children in different content 

areas. Additionally, the booklets highlight how the topic is anchored in the educational frameworks 

and curricula and provide guidelines regarding the level of psychological development required and 

specialist background information for each subject matter area. 

 

2.1.5. Program Objectives 

The Little Scientists initiative pursues the following aims at the level of the children and their 

development: 

 Develop enthusiasm, curiosity and interest in research; 

 Practice research-based approach and expand problem-solving competencies; 

 Comprehend basic scientific, mathematical and technical concepts; 

 Experience self-efficacy and personal competence; 

 Learning and learning methodologies; 

 Social competence; 

 Language competence; and 

 Gender equality. 

Additionally, the Little Scientists initiative pursues the following objectives with respect to the 

educators: 

 Develop enthusiasm about researching together; 

 Apply a research approach and critical analysis; 

 Deepen knowledge about scientific, mathematical and technical relationships; 

 Expand range of educational classroom strategies; 

 Self-confidence as a learning coach; and 

 Enhance appreciation of one’s professional role and self-perception. 

 

2.2. Evaluation of the Little Scientists Program 

Charles Sturt University tendered successfully to conduct a two-year evaluation of the Little 

Scientists program. Charles Sturt University is a national leader in early childhood education and care 

research. It led the Australian Government-funded Excellence in Research in Early Years Education 

Collaborative Research Network (2011-2015; $5.4 million), and the development and national trial of 

Belonging, Being and Becoming: The Early Years Learning Framework for Australia (EYLF) for the 

Council of Australian Governments. The evaluation research team comprises early childhood and 

primary teacher educators and researchers, Dr Amy MacDonald, Associate Professor Lena Danaia, Dr 

Shukla Sikder, and Dr Carmen Huser4. Collectively, the team has a strong track record in STEM-

related research projects, including evaluation projects in partnership with a wide range of 

Australian organisations.  

The purpose of the evaluation study is to ascertain the efficacy of the Little Scientists program. The 

program is being examined in relation to its impact upon: 1. the educators; 2. the context of the 

                                                           
4 The research team wishes to acknowledge the contributions of Dr Kate Highfield in the early stages of the 
project. 
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early childhood setting, including its culture; and 3. the children within the setting. Specifically, the 

evaluation is: 

1. Examining the impact of the Little Scientists program on early childhood educators, 

including: 

 Exploration of educators’ perceptions of him/herself as a STEM educator; 

 Assessment of educator confidence in leading STEM activities; and 

 Evidence of educator understanding of underlying concepts in STEM education. 

This aspect of the study includes comparison of different early childhood education 

contexts, and different levels of staff qualifications. 

 

2. Exploring cultural change in early childhood settings to assess the impact of the Little 

Scientists program on the service. Change within settings is being examined through: 

 Review of example lessons and program change; 

 Analysis of documentation of learning in STEM education; and 

 Exploration of educator reflections on changes in staff perceptions of STEM and 

practices in relation to STEM, focusing on elements that promote staff engagement 

or present a barrier to engagement in STEM. 

 

3. Investigating children’s engagement in STEM learning, utilising educator-provided evidence 

of children’s: 

 Competency, including language development, vocabulary, and social skills in STEM 

contexts; 

 Confidence in exploring STEM related topics in their everyday world; 

 Curiosity and desire to explore, investigate and research in STEM; and 

 Perceptions of the Little Scientists program and their STEM learning. 
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3. Literature Review 

 

3.1. Overview 

There is a growing interest in the integration of science, technology, engineering and mathematics 

(STEM) into early childhood education (ECE). This interest is driven by several factors, such as a 

concern of decreasing student numbers in later STEM professions (Aldemir & Kermani, 2017), or 

equipping children with skills for the digital age (Clark-Chiarelli, Gropen, Fuccillo, & Hoisington, 2013; 

McClure et al., 2017). While the first notion connects to the interests of nations to be economically 

competitive and strong through a STEM literate workforce (Park, Dimitrov, Patterson, & Park, 2017), 

Cohrssen and Page (2016) argue for the latter from a child-rights approach and identify an “ethical 

obligation” (p. 104) for fostering STEM related concepts, such as mathematical concepts, in children.  

The literature shows that the drivers for STEM support in ECE reflect recent societal issues, such as 

the increase of new technologies in everyday life. The majority of publications have been published 

within the last decade, and the last three years have shown a noteworthy increase in publications, 

both research and practice oriented. A literature search on STEM in ECE in relevant journal 

databases in the field of education prompted 340 articles of which 69 matched in content. Forty 

articles alone were published in the last three years. From the 69 articles, 27 were research-focused, 

whereas 42 addressed a practice-based audience and provided concrete examples for practitioners, 

such as games and learning activities that can be implemented in daily routines in an ECE setting.  

A brief review of the literature investigated if trends found in the first search on STEM in early 

childhood education were mirrored when science, technology, engineering, and mathematics are 

looked at separately. Results from a literature search focusing on science has shown that a higher 

amount of publications can be found compared to STEM. However, science-related professional 

development seems to have targeted later schooling, rather than the early years. In this respect, the 

Little Scientists program appears to be addressing a gap in the research literature. 

 

3.2. The STEM Agenda 

For at least the last decade, many governments around the world have been in pursuit of a STEM 

skilled workforce and a STEM literate citizenry (Gough, 2015), and STEM education has been 

positioned as the key strategy for achieving these goals (Murphy, MacDonald, Danaia, & Wang, 

2018). Fensham (2008), in his report to UNESCO, argued that socially and environmentally 

sustainable development requires a supply of scientifically and technologically skilled professionals 

to drive it, and the preparation of a scientifically and technologically informed citizenry to guide it. In 

turn, the Incheon Declaration for Education 2030 recommended the strengthening of STEM 

education as a key strategy for meeting its sustainable development goals (UNESCO, 2015). 

STEM education has been pursued internationally since the mid-2000s. Australia is a relative late 

adopter (Blackley & Howell, 2015), gaining significant momentum from 2013 with the publication of 

several key papers by the Australian Office of the Chief Scientist (OCS; 2013, 2014) and the 

Australian Industry Group (AIG; 2013, 2015). There is an accepted correlation between strong 

performing education systems and nations with thriving economies (Marginson et al., 2013). In 

Australia, the urgency to improve STEM education has been largely driven by sliding performance of 

Australian students, both relative to other nations and, in some cases, in absolute terms (Thomson 
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et al., 2016; Thomson, Wenert, O'Grady, & Rodrigues, 2016). Moreover, fewer students are choosing 

to study STEM subjects at both the senior secondary and tertiary level (Goodrum, Druhan, & Abbs, 

2012; McPhan, Morony, Pegg, Cooksey, & Lynch, 2008; Morrison, Roth McDuffie, & French, 2015). In 

December 2015, the ‘National STEM School Education Strategy 2016-2026’ (Education Council, 2015) 

was endorsed by the Australian state and territory governments, with state- and territory-specific 

strategies following shortly thereafter. This suite of STEM education strategies collectively aim to 

improve student STEM capabilities and aspirations (Murphy et al., 2018). 

 

3.3. STEM in Early Childhood Education 

This is a growing body of research to suggest that the early childhood years lay the foundation for 

future learning in STEM (Campbell, Speldewinde, Howitt, & MacDonald, 2018). For example, early, 

meaningful experiences of science for young children have been found to enhance self-belief in their 

ability to learn science and to promote greater interest in science (Patrick, Mantzicopoulos, & 

Samarapungavan , 2009, p.182-3), and that such experiences trigger an appreciation for science and 

its value to everyday life (Fleer, March, & Gunstone, 2006). Similarly, the mathematical skills 

developed at an early age, such as number sense and ordinality, are strong predictors of later 

academic success (Hunting, Mousley, & Perry, 2012).  It has been suggested that teachers can 

engage children in STEM activities that take advantage of children’s prior experiences, knowledge 

and interests (Campbell et al., 2018). Research has shown that early childhood environments are rich 

in opportunities for children to be involved in STEM, and sciences can be naturally integrated with 

mathematics and/or technologies through the activity of the child (Campbell et al., 2018). However, 

the pedagogy supporting STEM learning is presented in different ways. As Campbell et al. (2018, p. 

24) explain, “educators typically plan for specific disciplines and incorporate a range of defined 

activities, but offer fewer opportunities for an integrated approach to STEM.  Most acknowledge 

that this is an area where they could improve.” 

 

3.4. Early Childhood Educators’ Self-Efficacy in STEM 

Educators’ beliefs, attitudes and self-perception of their competences and skills towards STEM 

teaching, besides their content knowledge, play an important role of the delivery of a STEM 

curriculum (Aldemir & Kermani, 2017; Alexander, Knezek, Christensen, Tyler-Wood, & Bull, 2014; 

Atiles, Jones, & Anderson, 2013; Eng Tek et al., 2016; Hedlin & Gunnarsson, 2014; Park et al., 2017). 

Many pre-service and practicing educators experience uncertainty (Cohrssen & Page, 2016) or even 

fear (Hedlin & Gunnarsson, 2014) when it comes to teaching content, such as technology. However, 

having confidence in teaching STEM (Bagiati & Evangelou, 2015), and educators’ belief in their 

readiness to teach STEM (Park et al., 2017) have positively influenced educators’ teaching. Such 

positive attitudes and self-perceived competences were results after participating in professional 

development courses/ workshops (Alexander et al., 2014; Bers et al., 2013). STEM intervention 

studies have therefore focused on educators’ general professional skills (Aldemir & Kermani, 2017; 

Eng Tek et al., 2016), specific teaching and pedagogical skills (Atiles et al., 2013; Bers et al., 2013), 

and STEM related content knowledge (Bers et al., 2013; Eng Tek et al., 2016). 
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3.5. Professional Learning for Early Childhood Educators 

Internationally, and within the Australian context, professional learning for staff in the ECE sector 

has received high attention. Considering the recommendation and guidance for Australian early 

childhood education and care (ECEC) services by the National Quality Framework, sustained 

professional development of educators as addressed in Quality Area 4 of the National Quality 

Standards (ACECQA, 2018) is of high importance. Professional learning seems to play a crucial role in 

the educational quality assurance due to, for one thing, the high level of varied qualifications of 

educators entering the workforce which range from no qualifications, vocational certificates, 

diploma, to higher education levels, including bachelor’s and/or master’s degrees (Hadley, 

Waniganayake, & Shepherd, 2015). For another thing, there are calls for mandatory continuous 

professional development for the profession (OECD, 2012). A most recent report from the U.S., 

under the support of the National Science Foundation, sees educators’ professional development 

also as a need – and the key – for the implementation of STEM programmes or curriculum (McClure 

et al., 2017). Other studies agree that educators must be equipped with content knowledge and a 

good understanding in the STEM fields (Aldemir & Kermani, 2017; Bers, Seddighin, & Sullivan, 2013; 

Clark-Chiarelli et al., 2013; Eng Tek et al., 2016). However, professional development provision for 

the ECE sector is painted by an immense diversity of types, forms, and programmes. Moreover, 

there is a vague, if at all, consensus about the effectiveness of those on offer (OECD, 2012).  

Comparing the range of professional development in the reported studies shows a variation in 

delivery. For example, addressees of training varied in their level of qualification. Professional 

development has addressed educators who are either pre-service (Alexander et al., 2014; Ford & 

Strawhecker, 2011; Go & Kang, 2015; Schafer, Williams, Truscott, & Stenhouse, 2015) or in-service 

(Aldemir & Kermani, 2017; Bagiati & Evangelou, 2015; Clark-Chiarelli et al., 2013; Eng Tek et al., 

2016). Other similarities and differences of professional development include intensity and duration 

of the workshops.  

Time and intensity of programs have brought up varied conclusions towards effective training. For 

example, several studies outline workshops for in-service educators that take place over three days 

(Bers et al., 2013; Eng Tek et al., 2016). However, another study of professional development to 

prepare both, in-service and preservice educators extended the duration to a summer camp (Schafer 

et al., 2015). Eng Tek et al. (2016) found that the participants in their study, in-service ECEC 

educators in Malaysia, experienced a statistically significant increase in their content and practical 

knowledge, as well as in their confidence to teach STEM after a three day training. The researchers 

highlighted that their results contradict with recommendations that reinforce a need of training of 

160 hours to achieve sustained changes in educators’ beliefs and practices (e.g. Supovitz & Turner, 

2000, as cited in Eng Tek, et al., 2016). In fact, one-day workshops have been criticised for having 

less impact on changes in educational practices (Garet, Porter, Desimone, Birman, & Yoon, 2001; 

Webster-Wright, 2009), besides research that indicate one-day offers to be successful (Eng Tek, et 

al., 2016). 

An examination and comparison of general professional development forms concluded that longer 

time periods are beneficial for efficacy, but that other factors, such as contexts also play a role of 

how efficient and to what extent it has an impact on the participants’ learning and their future 

teaching practices (Walter & Briggs, 2012). From their analysis of 35 studies, Walter and Briggs 

(2012) pointed out that professional learning should also be classroom based, include mentoring and 

coaching through external experts, and peer learning and peer support through collaboration with 

colleagues to have impact on educator learning and practices. While expert coaching is also 
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supported by Koh and Neuman (2009, as cited in Perry & MacDonald, 2015), they emphasised that 

coaching has most impact if it is placed within the context in which educators work. The concrete 

“workplace as a context for learning” (Webster-Wright, 2009, p. 706) is supported within Post-

Vygotskian perspectives (e.g. Rogoff, 1990) where learning is dependent on active participation in 

social, cultural activities. Recommendations for supporting educators in teaching STEM have 

addressed that professional development needs to be meaningful and related to what is happening 

in the classroom (McClure et al., 2017). The workplace context also offers the educators’ requests 

for peer support and social learning (Eng Tek, et al., 2016; Hadley, et al., 2015; Walter & Briggs, 

2012).  

In the Malaysian study, participants specified that they wished to have more opportunities to share 

experiences and ideas with other participants (Eng Tek, et al., 2016). While this can be fruitful when 

educators come from different ECEC services (Eng Tek, et al., 2016), in an Australian study, one of 

the most popular learning strategies was peer learning. One way to provide peer learning through 

professional development effectively is through in-house training (Hadley, et al., 2015). The directors 

of the participating ECE services in this study emphasised that in-house training has effects due to its 

“holistic team approach to training” (Hadley, et al., 2015, p. 196). A similar outcome resulted from 

reviewing professional development for teachers in school settings. Garet, Porter, Desimone, 

Birman, and Yoon (2001) noticed that professional development reforms have shifted away towards 

designs that cater for groups of teachers working at the same service. So-called ‘Collective 

participation’ have in their opinion several advantages: 

First, teachers who work together are more likely to have the opportunity to discuss concepts, 
skills, and problems that arise during their professional development experiences. Second, 
teachers who are from the same school, department, or grade are likely to share common 
curriculum materials, course offerings, and assessment requirements. (…). Third, teachers who 
share the same students can discuss students’ needs across classes and grade levels. Finally, by 
focusing on a group of teachers from the same school, professional development may help 
sustain changes in practice over time, as some teachers leave the school’s teaching force and 
other new teachers join the faculty (Garet et al., 2001, p. 922). 

Peer learning within one service as presented in ‘collective participation’ could overcome the 

different levels of content and practical knowledge that come with the range of entry qualifications 

and different levels of qualifications within the ECE workforce. Garet et al. (2001, p. 922) adds that 

this strategy of PD learning could form a “shared professional culture”. 

Variations of professional development delivery included methods of workshops. Sullivan, Kazakoff, 

and Bers (2013) concentrated on the delivery of a robotics and programming engineering 

programme where educators observed and assisted the researchers in implementing the content 

into their classrooms. In another intervention study, workshops provided educators with clear 

instructions through 10 differing hands-on projects (Eng Tek et al., 2016). However, there were also 

commonalities found in studies, including the use of inquiry-based learning to integrate STEM into 

the curriculum (Eng Tek et al., 2016; Schafer et al., 2015), or developmentally appropriate practices 

to inform STEM teaching (Aldemir & Kermani, 2017; Bers et al., 2013; McClure et al., 2017; Sullivan 

et al., 2013). 

Following the suggestions from the literature, it becomes evident that several factors – potentially in 

combination - contribute to professional learning that promises sustained impact and efficacy on 

teaching practices. These factors include the concrete context of the work setting, expert support, 

and opportunities to learn from and with peers. There is less clear answers and a need for further 
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investigation how time and intensity plays a role for effectiveness. But the argument for peer 

learning entails that learning occurs over time within a group of learners.  

 

3.6. Key Messages 

KM1: The Little Scientists program appears to be addressing a gap in the research literature 

through its focus on early childhood STEM, specifically. Many of the extant professional 

learning programs either focus on the separate disciplines (i.e. science, maths), or are 

focused on the schooling years rather than early childhood. 

KM2: The Little Scientists in-service training approach is validated by the research literature, which 

advocates for this approach to professional learning. 
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4. Conceptual Framework 

 

In a study that seeks to evaluate the efficacy of the Little Scientists early STEM program, it is useful 

to consider the ways in which the Little Scientists program is contributing to effective STEM 

education in early childhood. To help address this consideration, this evaluation study is being 

guided by a conceptual framework established by Murphy, MacDonald, Danaia, and Wang (2018) 

that articulates how effective STEM education can be achieved. 

 

4.1. Elements of Effective STEM Education 

STEM education research is a relatively young field with limited but growing empirical research 

available to inform policy and practice (Brown, 2012). The literature on effective STEM education 

can be considered in relation to a number of themes. There is a body of literature exploring the 

impact of STEM education on learners, particularly on the development of STEM capabilities, and on 

nurturing positive STEM dispositions. Other literature examines the delivery of STEM education and 

explores effective STEM education practices, equity issues in STEM education, or STEM trajectories. 

There is also a significant body of STEM education research examining the capacity of STEM 

educators. The following sections summarise the pertinent findings related to these six elements of 

effective STEM education. 

 

4.1.1. Capabilities 

The literature discusses the need for students to develop STEM knowledge and skills to be 

adequately equipped for their futures and to meet the developing needs of Australia’s industries 

(Australian Industry Group, 2013). These capabilities include, but are more extensive than, the 

knowledge and skills associated with the individual STEM disciplines. In a rapidly changing world, 

STEM knowledge cannot be conceived as stable content; rather, STEM education needs to equip 

students to source, interpret and apply understandings as they evolve (Roth & Van Eijck, 2010). 

Similarly, the skill set required by students for life in the 21st century cannot be reduced to a 

definitive list; however, some skills are known and must be made explicit and included in each child’s 

education (Marzano & Heflebower, 2012). Bybee (2013) draws on the work of the Partnership for 

21st Century Learning and the National Research Council of America to suggest a STEM skill set that 

includes adaptability, non-routine problem solving, and systems thinking, as well as complex 

communication skills and self-development. Australian employers seek to employ STEM graduates as 

they have skills such as active learning, complex problem-solving, creative problem solving, critical 

thinking, design thinking, programming, and systems analysis and evaluation (Prinsley & Baranyai, 

2015). Commonly, the literature suggests that these capabilities are best developed through STEM 

education practices that use real world contexts and present learners with authentic problems or 

projects to work upon (e.g. Hefty, 2015; Kelley, Brenner, & Pieper, 2010; Redmond et al., 2011). 

 

4.1.2. Dispositions 

STEM dispositions are the attitudes and states of mind that support students achieving success in 

STEM education and the pursuit of STEM career pathways. The research literature highlights the role 
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of affect in effective STEM education and advocates for favourable dispositions to be cultivated in 

students. Students need to be interested in STEM, have a positive self-perception of themselves as 

STEM students, and to see STEM industries as personally relevant, if they are to engage in STEM 

learning and aspire to STEM careers (Goodrum, Druhan, & Abbs, 2012; OECD Global Science Forum, 

2006; Panizzon & Westwell, 2009). There is a significant body of research exploring motivational and 

academic emotion theory as it related to student STEM participation and performance. This research 

suggests that STEM self-concept, the value the learner places on STEM and STEM education, learner 

autonomy, and educator-learner and learner-learner relationships, are some of the most powerful 

influences on learner motivation in STEM education (e.g. Andersen & Chen, 2016; Petersen & Hyde, 

2017; Robnett & Leaper, 2013; Wang & Degol, 2013). Moreover, children’s STEM dispositions can be 

influenced by educators from the early years onwards (Patrick, Mantzicopoulos, & Samarapungavan, 

2009). Given this, teacher practice, curriculum, and pedagogical choices impact significantly on 

student STEM dispositions (Panizzon & Westwell, 2009; McPhan et al., 2008). 

 

4.1.3. Educational Practices 

STEM educational practices are intentional actions that schools and educators take to create STEM 

learning environments that build student STEM capabilities and nurture STEM dispositions. There is 

evidence that effective STEM education programmes view knowledge as interdisciplinary and 

present the curriculum in an integrated way (Becker & Park, 2011; Honey, Pearson, & 

Schweingruber, 2014; Yildirim, 2016). There is, however, debate around the degree and form of 

integration of the disciplines in a STEM education programme for best impact on student learning 

(e.g. Bybee, 2013; Kelley, 2010; Moore & Smith, 2014). It is also clear in the literature that real world 

inquiry or problem-based learning (PBL) approaches have a positive impact on student learning in 

STEM education (Gee & Wong, 2012; MacLeod, 2013; McDonald, 2016; Ralph, 2015). At the core of 

an inquiry approach is the idea that approaches and methods used by STEM professionals should be 

reflected in the classroom (Gee & Wong, 2012). Such an approach requires that students exercise 

STEM capabilities (Capraro & Slough, 2013), while also presenting STEM as relevant to students, with 

the potential to cultivate STEM dispositions (Rennie, Wallace, & Venville, 2012). Research shows that 

there is significant variation in the impact of various inquiry approaches on students of different 

gender, ethnicity and socio-economic status (Gee & Wong, 2012; Von Secker, 2002). However, there 

is generally sound evidence to support a real-world inquiry or PBL approach to STEM education.  

There is also a call for the increased use of computers and robotics in STEM education. Research 

shows that the use of these digital technologies expands available learning contexts (Starkey, 2012) 

and facilitates the development of problem solving and higher order thinking skills (McDonald, 

2016). There is also evidence to suggest that digital learning has a positive impact on STEM 

dispositions, improving student interest and motivation in STEM (Lai Poh et al., 2016; McDonald, 

2016; Starkey, 2012). 

 

4.1.4. Equity 

Research points to a need for STEM education to address significant equity issues for female, rural, 

Indigenous, and socio-economically disadvantaged students in Australia. Though girls are achieving 

as strongly in STEM as boys (Thomson et al., 2016), they are opting out of STEM subjects at a greater 

rate and are significantly under-represented in some STEM dominated industries (Australian Industry 

Group, 2013; Marginson et al., 2013). International and national testing suggests that metropolitan 
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students are around 12–18 months ahead of rural students in both mathematical and scientific 

literacy, and that this gap is widening (Australian Curriculum Assessment and Reporting Authority, 

2016; Connolly, 2017; Thomson et al., 2016; Thomson, et al., 2016). The same testing reveals an 

even wider gap between the achievement of an average Australian student and that of an 

Indigenous Australian student in STEM skill development. This testing also suggests a strong 

correlation between the income and education levels of a child’s family and their development of 

mathematical and scientific literacy. The literature also suggests that educator curricular and 

pedagogical choices can have a significant impact on the dispositions and academic success of these 

different groups (Gee & Wong, 2012; Marginson et al., 2013; Patrick et al., 2009, Stacey et al., 2015). 

 

4.1.5. Trajectories 

An education trajectory can be considered as a long-term view of a student’s educational course or 

movement through the education system (Elder, 1985; Pallas, 2003). Given this, a student’s STEM 

trajectory is taken to include their STEM learning journey from early childhood through to senior 

secondary school and beyond. A growing body of research demonstrates the importance of early 

STEM competencies for later outcomes in STEM subjects (Johnston, 2011; Watts, Duncan, Siegler, & 

Davis-Kean, 2014). However, a number of factors may alter children’s long-term STEM achievement 

trajectories, including changes in motivation and classroom practices, and failure or success in 

attaining key skills during the schooling years (Watts et al., 2014). Indeed, a study of children’s early 

mathematical competencies and later mathematical achievement shows that, while early 

competencies assist children in ‘getting off to a good start’, the quality of mathematics education 

experienced in the schooling years is critical (MacDonald & Carmichael, 2017). Moreover, transitions 

from preschool to primary, and from primary to secondary, may impact children’s engagement with 

STEM education (Perry, MacDonald, & Gervasoni, 2015; Tytler et al., 2008). Researchers recommend 

that effective STEM education occur before secondary school (Tytler et al., 2008), and preferably 

from the preschool years (Moomaw & Davis, 2010; Milford & Tippett, 2015). Furthermore, effective 

STEM education throughout the schooling years positively influences students’ aspirations in 

relation to tertiary STEM study and STEM career pursuits (van Tuijl & van der Molen, 2016). 

 

4.1.6. Educator Capacities 

In order to meet the demands for delivering integrated, inquiry-driven STEM education that 

develops in all children the necessary STEM capabilities and dispositions, highly skilled educators are 

required at all levels of the educational journey. Educators play a pivotal role in STEM education 

when they provide a safe and supportive learning environment, engagement in effective pedagogical 

practices, and adequate time to engage in the learning process (McDonald, 2016). However, a 

number of challenges exist across the STEM educational continuum. Australian secondary schools 

are struggling to staff Science and Mathematics classes with qualified teachers, with large 

proportions of these classes taught by teachers without teacher training in these disciplines 

(Marginson et al., 2013). Prinsley and Johnston (2015) identify that primary teachers, in particular, 

make a serious difference in STEM education. However, there is a shortage of primary school 

teachers that are confident and competent in teaching science and mathematics (Marginson et al., 

2013). Similar challenges are found in the early childhood education sector, with many early 

childhood educators reluctant to engage in intentional teaching of mathematics, science, and 

technology (Lee & Ginsburg, 2009). On a positive note, research shows that professional 
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development can deepen both the subject and pedagogical knowledge of educators, leading to 

changes in classroom practice and improved student achievement (Perry & MacDonald, 2015; 

McDonald, 2016; Reimers, Farmer, & Klein-Gardner, 2015). 
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5. Evaluation Study 

 

5.1. Research Design 

The evaluation study uses a supplemented version of an “explanatory sequential design” (Creswell, 

2009). An explanatory sequential design is a mixed-methods approach in which quantitative data is 

collected and analysed in the first phase and qualitative data is collected and analysed in the second 

phase, with the second phase used specifically to explain and interpret findings of the first phase 

(Creswell, 2009). To contextually ground the evaluation, two additional analytic phases have been 

built into the design. The four-phase design of the study is represented graphically in Figure 1 and 

detailed below. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Research design. 

 

5.1.1. Phase 1: Content Analysis 

A content analysis has been conducted through conceptual mapping of the Little Scientists program 

content against the Early Years Learning Framework (EYLF), the National Quality Standard (NQS), the 

Australian Professional Standards for Teachers (APST), and the Australian Curriculum. This analysis 

also identifies the key concepts from each of the STEM disciplines (science, technology, engineering 

and mathematics) covered by the Little Scientists program. 

 

5.1.2. Phase 2: Online Surveys of Educators, Partner Organisations and Trainers 

Educators participating in the program, partner organisations, and trainers have been invited to 

complete online surveys about the experiences with the Little Scientists program. The surveys have 

been designed and implemented using the SurveyMonkey© online survey platform. 

Phase 1: Content Analysis 

Phase 2: Online Surveys 

Partner Organisations 
and Trainers Survey 

Educator Survey 1 
(Pre-Occasion) 

Educator Survey 2  
(Post-Occasion) 

Phase 3: Professional Learning Networks (PLNs) 

Phase 4: Context Analysis 



LITTLE SCIENTISTS EVALUATION – FINAL REPORT MARCH 2019 25 

 

Pre-Occasion Educator Survey: An invitation to complete the pre-occasion survey was sent at the 

time of educators’ initial engagement with their first Little Scientists professional learning workshop 

(i.e. at the time of registration). The pre-occasion survey gathered demographic data and initial data 

related to educator confidence and beliefs in teaching STEM. The survey draws on items from Maier, 

Greenfield, and Bulotsky-Shearer’s (2013) Preschool Teachers’ Attitudes and Beliefs about Science (P-

TABS) survey; a validated instrument designed to measure preschool educators’ beliefs and attitudes 

about science teaching. 

Post-Occasion Educator Survey: All educators who have, at some point, completed one or more 

Little Scientists professional learning workshops were invited to complete a post-occasion survey. 

The post-occasion survey consists of two main parts: 1. A repeat of the pre-occasion survey 

questions; and 2. Questions to identify how educators have engaged with the inquiry-based learning 

cycle used in the Little Scientists professional learning program and changes to their practices as a 

result of their participation. Pre- and post-occasion samples have been compared to ascertain 

change in educator confidence and beliefs over time. 

Partner Organisations and Trainers Survey: Little Scientists trainers and partner organisations, 

including network partners and organisations with “Little Scientists House” certification, were 

invited to complete a survey to ascertain their perceptions and experience of the program.  

 

5.1.3. Phase 3: Professional Learning Networks (PLNs) 

A number of small groups of educators were invited to participate in Professional Learning Networks 

(PLN). The PLNs were facilitated by Dr Carmen Huser and integrated face-to-face meetings and 

virtual discussions. The PLNs were designed to provide scaffolded support to enable participants to 

share their experience of the Little Scientists program in an online professional learning community. 

Using a secure GovDex platform facilitated by Dr Huser, the educators shared evidence of: 1. their 

development as a STEM educator; 2. changes to practice in their setting; and 3. changes to children’s 

engagement with, and development of understandings in, STEM. 

Student PLN: A PLN consisting of teacher education students was formed in Penrith, NSW. This first 

PLN served as a trial of the approach in the first year of the study.  

Network partners PLNs: Little Scientists network partners gave their support to the establishment of 

PLNs with educators in their jurisdictions. A Katherine- and Darwin-based PLN was established in 

August 2018 with the assistance of the Northern Territory Department of Education. A Melbourne-

based PLN was established in November 2018. 

Early STEM Awards PLN: Recipients of the Little Scientists Early STEM Awards in 2018 were invited 

to form a virtual PLN to share their exemplary practice. This PLN was established in late 2018.  

Self-identified PLN: Throughout Year 2 of the study a fifth, virtual PLN was established with a group 

of educators who self-identified through the post-occasion survey. 

The relationship between the five PLNs and the online professional learning community is displayed 

in Figure 2. 
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Figure 2. Professional Learning Networks (PLNs). 
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5.1.4. Phase 4: Context Analysis 

A contextual analysis of the reach of the program (e.g. location of trainers and participants, and 

access to trainers in metropolitan and regional contexts) and a demographic profile of participants 

(e.g. position, qualifications) has been conducted using data provided by Little Scientists Australia. 

This analysis provides evidence of the reach the Little Scientists program has in Australian early 

childhood contexts. 

 

5.2. Data Analysis 

This multi-phase design was purposefully designed in order to gather data about the different ways 

in which the Little Scientists program is contributing to effective STEM education in early childhood. 

As shown in Table 2, the four data gathering activities map across the six Elements of Effective STEM 

Education articulated in Section 4 of this report. These six elements are used to guide theory-

building in this study. 

Table 2. Data gathering activities and elements of effective STEM education. 

  
Capabilities 

 
Dispositions 

Educational 
Practices 

Equity Trajectories 
Educator 

Capacities 

 
Context Analysis 
 

      

 
Content Analysis 
 

      

 
Surveys 
 

      

 
PLNs 
 

      

 

Data have been analysed using a range of tools, including geographic information systems (GIS) tools 

(contextual analysis); textual analysis tools (content analysis); SPSS5 (quantitative analysis); and 

NVivo6 (qualitative analysis). These tools allow the research team to store, code, analyse, interpret, 

and represent data. They enable the identification of relationships and key themes, providing robust 

evidence of connections between educator perceptions, skills, and implementation of STEM 

education practices, and the impact of these upon children’s engagement and learning. 

 

5.3. Ethics Approval 

Charles Sturt University’s Faculty of Arts and Education Human Research Ethics Committee has 

approved the evaluation study in its entirety (approval no. 100/2017/03). Additional ethics approval 

to recruit participants from services in South Australia and the Northern Territory has been granted 

                                                           
5 Statistical Package for the Social Sciences (IBM, 2015). 
6 NVivo (QSR International, 2015) is a qualitative data analysis software package designed for analysis of text-
based or multimedia data. 
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by Catholic Education South Australia (approval no. 201727) and the Northern Territory Department 

of Education (approval no. EDOC2017/70908) respectively. 
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6. Milestones and Progress 

 

Table 3 outlines the key milestones of the evaluation study and confirms that all milestones have 

been completed at the time of preparing this Final Report.  

Table 3. Milestones and progress. 

 
Milestone 
 

 
Status 

Confirmation of methodology and ethics approval 
 

Complete 

Preliminary literature review 
 

Complete 

Full literature review 
 

Complete 
 

Survey development  
 

Complete 

Survey distribution 
 

Complete 
 

Preliminary analysis of survey data 
 

Complete 

Further analysis of survey data 
 

Complete 

Content analysis – Early Years Learning Framework 
 

Complete 

Content analysis – National Quality Standards Complete 
 

Content analysis – Australian Professional Standards for Teachers 
 

Complete 

Content analysis – Australian Curriculum 
 

Complete 

Professional Learning Network (PLN) 1 – Penrith, NSW 
 

Face-to-face meetings complete 
Virtual meetings complete 
 

PLN 2 – Katherine and Darwin, NT  
 

Face-to-face meetings complete 
Virtual meetings complete 
 

PLN 3 – Melbourne, VIC 
 

Face-to-face meetings complete 
Virtual meetings complete 
 

PLN 4 – Early STEM Award Winners  
 

Virtual meetings complete 
 

PLN 5 – Self-identified 
 

Virtual meetings complete 
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Preliminary analysis of PLN data 
 

Complete 

Contextual analysis 
 

Complete 
 

Full analysis of contextual, survey and PLN data 
 

Complete 

Final report Submitted March 2019 
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7. Results: Content Analysis 

 

This section presents the mapping of the Little Scientists program to the Early Years Learning 

Framework for Australia (EYLF), the National Quality Standard (NQS), the Australian Professional 

Standards for Teachers (APST), and the Australian Curriculum. 

 

7.1. Alignment to the Early Years Learning Framework (EYLF) 

The Early Years Learning Framework (EYLF) is a key component of the Australian Government 

National Quality Framework for all early childhood and education care settings. It presents a vision 

for young children’s learning and was designed to “assist educators to provide young children with 

opportunities to maximise their potential and develop a foundation for future success in learning” 

(Department of Education, Employment and Workplace Relations, 2009). The EYLF views children as 

“belonging, being and becoming” and includes three interconnected elements that encourage 

quality early learning: Principles, Practices and Outcomes. 

Our analysis of the Little Scientists program found significant alignment between the program’s 

educational approach and the EYLF7. The Little Scientists workshops were found to assist educators 

to develop an understanding of the Principles and Practices underpinning the EYLF. Table 4 presents 

an overview of the EYLF Principles and Practices that align with the Little Scientists program and its 

educational approach. 

 

                                                           
7 The research team’s mapping of the Little Scientists program to the EYLF has been published in the following 
booklet produced by Little Scientists Australia: 
 
Little Scientists Australia. (2017). Alignment with the Early Years Learning Framework (EYLF) – Inquiry-based 

learning in STEM: Science, Technology, Engineering and Mathematics. Sydney: Author. 
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Table 4. Little Scientists program alignment to EYLF Principles and Practices. 

  
EYLF 

Principle 
 

 
EYLF 

Practice 

 
Evidenced in Little Scientists 

workshops and support materials 

Secure, respectful and reciprocal relationships 
 

  pe 

Partnerships with families 
 

  e 

High expectations and quality 
 

  e 

Respect for diversity 
 

  pe 

Ongoing learning and reflective practice 
 

  e 

Holistic approaches 
 

  pe 

Responsiveness to children 
 

  e 

Learning through play 
 

  e 

Intentional teaching 
 

  e 

Learning environments 
 

  e 

Cultural competence 
 

  pe 

Continuity of learning and transitions 
 

  e 

Assessment for learning 
 

  pe 

e = explicitly explored 

pe = potentially explored or implied 

In the Little Scientists workshops participants engage in active discussions and are encouraged to 

draw upon their prior individual experiences and knowledge. With this in mind, many of the 

Principles and Practices identified as “potentially explored” (pe) may well be examined both in the 

workshops and after in educator reflections. 

The Little Scientists program was also found to specifically relate to all five of the EYLF Learning 

Outcomes, namely: 

1. Children have a strong sense of identity; 

2. Children are connected with and contribute to their world; 

3. Children have a strong sense of wellbeing; 

4. Children are confident and involved learners; and 

5. Children are effective communicators. 

This alignment is demonstrated in Tables 5-9. 



LITTLE SCIENTISTS EVALUATION – FINAL REPORT MARCH 2019 33 

 

Table 5. Little Scientists program alignment to EYLF Learning Outcome 1. 

 
OUTCOME 1: CHILDREN HAVE A STRONG SENSE OF 
IDENTITY 

 

 Children feel safe, secure, and supported 

 Children develop their emerging autonomy, inter-

dependence, resilience and sense of agency 

 Children develop knowledgeable and confident self-

identities 

 Children learn to interact in relation to others with 

care, empathy and respect 

 
Participation in Little Scientists workshops will assist 
educators to: 
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Provide opportunities for children to engage 

independently with tasks and play 

 
          

Display delight, encouragement and enthusiasm for 

children’s attempts 

 
          

Support children’s efforts, assisting and encouraging as 

appropriate 

 
          

Motivate and encourage children to succeed when they 

are faced with challenges 

 
          

Encourage children to make choices and decisions 

           
Ensure all children experience pride and confidence in 

their achievements 

 
          

Acknowledge and understand that children construct 

meaning in many different ways 

 
          

Build on the knowledge, languages and understandings 

that children bring 

 
          

Provide rich and diverse resources that reflect children’s 

social worlds 

 
          

Organise learning environments in ways that promote 

small group interactions and play experiences 
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Table 6. Little Scientists program alignment to EYLF Learning Outcome 2. 

 
OUTCOME 2: CHILDREN ARE CONNECTED WITH AND 
CONTRIBUTE TO THEIR WORLD 
 

 Children develop a sense of belonging to groups 

and communities and an understanding of the 

reciprocal rights and responsibilities necessary for 

active community participation 

 Children respond to diversity with respect 

 Children become aware of fairness 

 Children become socially responsible and show 

respect for the environment 

 
Participation in Little Scientists workshops will assist 
educators to: 
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Provide opportunities for children to investigate ideas, 

complex concepts and ethical issues that are relevant to 

their lives and their local communities 

 

          

Model language that children can use to express ideas, 

negotiate roles and collaborate to achieve goals 

 
          

Ensure that children have the skills to participate and 

contribute to group play and projects 

 
          

Provide children with access to a range of natural 

materials in their environment 

 
          

Model respect, care and appreciation for the natural 

environment 

 
        

 
 

Find ways of enabling children to care for and learn 

from the land 

 
        

 
 

Consider the nature of children’s connectedness to the 

land and demonstrate respect for community protocols 

 
        

 
 

Share information and provide children with access to 

resources about the environment and the impact of 

human activities on environments 

 

        
 

 

Embed sustainability in daily routines and practices 

           
Look for examples of interdependence in the 

environment and discuss the ways the life and health of 

living things are interconnected 
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Table 7. Little Scientists program alignment to EYLF Learning Outcome 3. 

 
OUTCOME 3: CHILDREN HAVE A STRONG SENSE 
OF WELLBEING 
 

 Children become strong in their social and 

emotional wellbeing 

 Children take increasing responsibility for 

their own health and physical wellbeing 

 
Participation in Little Scientists workshops will 
assist educators to: 
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Challenge and support children to engage in and 

persevere at tasks and play 

 
          

Build upon and extend children’s ideas 

           
Maintain high expectations of each child’s 

capabilities 

 
          

Acknowledge and affirm children’s effort and 

growth 

 
          

Provide a wide range of tools and materials to 

resource children’s fine and gross motor skills 
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Table 8. Little Scientists program alignment to EYLF Learning Outcome 4. 

 
OUTCOME 4: CHILDREN ARE CONFIDENT AND 
INVOLVED LEARNERS 
 

 Children develop dispositions for learning such as 

curiosity, cooperation, confidence, creativity, 

commitment, enthusiasm, persistence, 

imagination and reflexivity 

 Children develop a range of skills and processes 

such as problem solving, enquiry, experimentation, 

hypothesising, researching and investigating 

 Children transfer and adapt what they have 

learned from one context to another 

 Children resource their own learning through 
connecting with people, place, technologies and 
natural and processed materials 

 
Participation in Little Scientists workshops will assist 
educators to: 
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Provide learning environments that are flexible and 

open-ended 

 
          

Encourage children to engage in both individual and 

collaborative explorative learning processes 

 
          

Listen carefully to children’s ideas and discuss with 

them how these ideas might be developed 

 
          

Provide opportunities for children to revisit their ideas 

and extend their thinking 

 
          

Model inquiry processes, including wonder, curiosity 

and imagination, try new ideas and take on challenges 

 
          

Plan learning environments with appropriate levels of 

challenge where children are encouraged to explore, 

experiment and take appropriate risks in their learning 

 

          

Recognise mathematical understandings that children 

bring to learning and build on these in ways that are 

relevant to each child 

 

          

Provide experiences that encourage children to 

investigate and solve problems 
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Provide opportunities for involvement in experiences 

that support the investigation of ideas, complex 

concepts and thinking, reasoning and hypothesising 

 

          

Model mathematical and scientific language 

           
Support children to construct multiple solutions to 

problems and use different ways of thinking 

 
          

Draw children’s attention to patterns and relationships 

in the environment and in their learning 

 
          

Provide sensory and exploratory experiences with 

natural and processed materials 

 
          

Introduce appropriate tools, technologies and media 

and provide the skills, knowledge and technologies to 

enhance children’s learning 

 

          

Provide opportunities for children to both construct 

and take apart materials as a strategy for learning 

 
          

Develop their own confidence with technologies 

available to children in the setting 
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Table 9. Little Scientists program alignment to EYLF Learning Outcome 5. 

 
OUTCOME 5: CHILDREN ARE EFFECTIVE 
COMMUNICATORS 
 

 Children interact verbally and non-verbally 

with others for a range of purposes 

 Children engage with a range of texts and 

gain meaning from these texts 

 Children express ideas and make meaning 

using a range of media 

 Children begin to understand how symbols 

and pattern systems work 

 Children use information and 

communication technologies to access 

information, investigate ideas and 

represent their thinking 

 
Participation in Little Scientists workshops will 
assist educators to: 
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Listen to and respond to children’s 

approximations of words 

 
          

Model language and encourage children to 

express themselves through language in a range 

of contexts and for a range of purposes 

 

          

Engage in sustained communication with 

children about ideas and experiences, and 

extend their vocabulary 

 

          

Include real-life resources to promote children’s 

use of mathematical language 

 
          

Draw children’s attention to symbols and 

patterns in their environment and talk about 

patterns and relationships 

 

          

Provide children with access to a wide range of 

everyday materials that they can use to create 

patterns and to sort, categorise, order and 

compare 

 

          

Engage children in discussions about symbol 

systems, for example, letters, numbers, time, 

money and musical notation 
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Provide children with access to a range of 

technologies 

 
          

Integrate technologies into children’s play 

experiences and projects 

 
          

Teach skills and techniques and encourage 

children to use technologies to explore new 

information and represent their ideas 
          

Encourage collaborative learning about and 

through technologies between children, and 

children and educators 
          

 

7.2. Alignment to the National Quality Standard (NQS) 

The National Quality Standard (NQS) (Australian Children’s Education and Care Quality Authority 

[ACECQA], 2018) sets the national quality benchmark for early childhood education and care services 

in Australia. The NQS consists of seven quality areas, namely: 

1. Educational program and practice; 

2. Children’s health and safety; 

3. Physical environment; 

4. Staffing arrangements; 

5. Relationships with children; 

6. Collaborative partnerships with families and communities; and 

7. Governance and leadership. 

As shown in Table 10, our analysis found alignment between the content of the Little Scientists 

professional development workshops for early childhood educators and the NQS Quality Area 1: 

Educational Program and Practice. The other six Quality Areas were not found to be of relevance to 

the Little Scientists program. 
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Table 10. Little Scientists program alignment to NQS Quality Area 1. 

Standard Focus Element Descriptor 

 
Relationship to Little Scientists professional 

development program for early childhood educators  
 

1.1.  
Program 

The educational program 
enhances each child’s 
learning and development. 

1.1.3.  
Program learning 
opportunities 

All aspects of the program, including 
routines, are organised in ways that 
maximise opportunities for each 
child’s learning. 
 

Participants:  
- Learn about how to select appropriate resources for 

STEM activities that encourage higher order thinking 
skills. 

 

1.2. 
Practice 

Educators facilitate and 
extend each child’s learning 
and development. 

1.2.1 
Intentional teaching 

Educators are deliberate, purposeful, 
and thoughtful in their decisions and 
actions. 

Participants:  
- Improve their knowledge of Science, Technology, 

Engineering and Mathematics (STEM) through 
practical free exploration, demonstration and 
prompted exploration using discovery and research 
cards published by Little Scientists. 

- Learn and revise learning theories, such as meta-
cognition and co-construction.  

- Reflect on which teaching strategies to select and 
use in different learning situations. 

- Critically reflect on their own role as a learning 
coach - their teaching style, the strategies they use 
and whether their practice is in line with the latest 
educational research. 
 

1.2.2. 
Responsive teaching 
and scaffolding 

Educators respond to children’s ideas 
and play and extend children’s 
learning through open-ended 
questions, interactions and feedback. 
 

Participants:  
- Create engaging teaching activities that follow the 

‘Inquiry Cycle’ method of research. 
- Role play, and learn about, inquiry-based learning, 

using the ‘Inquiry Cycle’, to encourage problem-
solving, critical and creative thinking.  
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1.3. 
Assessment 
and planning 

Educators and co-ordinators 
take a planned and 
reflective approach to 
implementing the program 
for each child. 

1.3.1. 
Assessment and 
planning cycle 

Each child’s learning and 
development is assessed or 
evaluated as part of an ongoing cycle 
of observation, analysing learning, 
documentation, planning, 
implementation and reflection. 
 

Participants:  
- Create a ‘STEM Action Plan’ which includes a variety 

of teaching and learning strategies to scaffold and 
extend children’s learning of STEM. 

 

1.3.2. 
Critical reflection 

Critical reflection on children’s 
learning and development, both as 
individuals and in groups, drives 
program planning and 
implementation. 
 

Participants: 
- Exchange professional ideas, views and experiences 

with other early childhood sector colleagues in 
group discussions. 
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7.3. Alignment to the Australian Professional Standards for Teachers (APST) 

The Australian Professional Standards for Teachers (APST) “define the work of teachers and make 

explicit the elements of high-quality, effective teaching in 21st century schools that will improve 

educational outcomes for students” (Australian Institute for Teaching and School Leadership [AITSL], 

2011). The APST comprise seven Standards that describe what teachers should know and be able to 

do, and these Standards are grouped into three domains of teaching: 

1. Professional knowledge; 

2. Professional practice; and 

3. Professional engagement. 

The Standards are organised into four career stages: 1. Graduate; 2. Proficient; 3. Highly 

Accomplished; and 4. Lead. For the purpose of this analysis, the Little Scientists program has been 

mapped to the Proficient Teacher standard as this is representative of the career stage of the 

majority of teacher who engage with the program. 

Table 11 summarises the relationship between the content of the Little Scientists professional 

development workshops for early childhood educators and the APST. As shown in Table 10, the 

program has been found to align with one standard in each of the three domains of teaching. To 

summarise the alignment, the Little Scientists program enables teachers to “engage in professional 

learning” (Standard 6) to “know the content and how to teach it” (Standard 2) and “plan for and 

implement effective teaching and learning” (Standard 3) in STEM.  
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Table 11. Little Scientists program alignment to the Australian Professional Standards for Teachers. 

Domain of 
Teaching 

Standard Focus 
APST Standard Descriptor 
(Proficient Teacher stage) 

 
Relationship to Little Scientists professional development 

program for early childhood educators 
 

Professional 
Knowledge 
 

Standard 2: 
Know the content 
and how to teach it 

Content and 
teaching 
strategies of the 
teaching area 

2.1.2 
Apply knowledge of the content and 
teaching strategies of the teaching 
area to develop engaging teaching 
activities. 

Participants:  
- Improve their knowledge of Science, Technology, 

Engineering and Mathematics (STEM) through practical free 
exploration, demonstration and prompted exploration using 
discovery and research cards published by Little Scientists. 

- Create engaging teaching activities that follow the ‘Inquiry 
Cycle’ method of research. 

- Create a ‘STEM Action Plan’ which includes a variety of 
teaching and learning strategies to scaffold and extend 
children’s learning of STEM. 

 

Professional 
Practice 
 

Standard 3: 
Plan and implement 
effective teaching 
and learning 

Use teaching 
strategies 

3.3.2  
Select and use relevant teaching 
strategies to develop skills, problem-
solving, and critical and creative 
thinking. 

Participants:  
- Learn and revise learning theories, such as meta-cognition 

and co-construction.  
- Role play, and learn about, inquiry-based learning, using the 

‘Inquiry Cycle’, to encourage problem-solving, critical and 
creative thinking.  

- Learn about how to select appropriate resources for STEM 
activities that encourage higher order thinking skills. 

- Reflect on which teaching strategies to select and use in 
different learning situations. 

 

Professional 
Engagement 
 

Standard 6: 
Engage in 
professional learning 

Engage in 
professional 
learning and 
improve 
practice 

6.2.2 
Participate in learning to update 
knowledge and practice targeted to 
professional needs and school 
and/or system priorities. 

Participants:  
- Critically reflect on their own role as a learning coach - their 

teaching style, the strategies they use and whether their 
practice is in line with the latest educational research. 

- Exchange professional ideas, views and experiences with 
other early childhood sector colleagues in group discussions. 
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7.4. Alignment to the Australian Curriculum 

The Australian Curriculum sets the expectations for what all Australian students should be taught in 

the schooling years (Australian Curriculum, Assessment, and Reporting Authority, 2015). The content 

of each Little Scientists workshop topic has been mapped to the Australian Curriculum Learning 

Areas (Mathematics, Science, Technology, and Health and Physical Education), Cross-Curriculum 

Priorities (Sustainability), and General Capabilities (Numeracy) in order to demonstrate the specific 

conceptual knowledge that is developed through the Little Scientists program. This content mapping 

has focused on Foundation to Year 2, as these are the schooling years that fall within the accepted 

definition of “early childhood”, i.e. birth to eight years. As shown in Tables 12 to 21, this mapping 

demonstrates the strong coverage of the Australian Curriculum provided by the Little Scientists 

workshop program. Of particular note is the strong alignment of the ‘Engineering – Forces and 

Effects’ topic to both the ‘Design and Technologies’ and ‘Science’ Learning Areas. This is an 

important finding because many teachers have difficult locating engineering topics within school 

curricula. 

One notable gap in the current workshop program is the ‘Measurement’ area of mathematics. 

Research has shown that children explore measurement concepts from a very young age 

(MacDonald, 2018), and this is a core component of the mathematics curriculum in the schooling 

years. Moreover, measurement has strong links to the other STEM disciplines (i.e. science, 

technology, and engineering) through its focus on observing, describing, and comparing attributes of 

objects and events (MacDonald, 2018). The research team recommends that Little Scientists 

Australia consider the addition of a ‘Mathematics – Measurement’ topic to the suite of workshops. 
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Table 12. ‘Exploring Water’ workshop alignment to the Australian Curriculum. 

Learning Area: Science 
 
Foundation Year: 

 Daily and seasonal changes in our environment affect everyday life (ACSSU004). 
 The way objects move depends on a variety of factors, including their size and shape (ACSSU005). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE013). 
 Pose and respond to questions about familiar objects and events (ACSIS014). 
 Participate in guided investigations and make observations using the senses (ACSIS011). 
 Engage in discussions about observations and represent ideas (ACSIS233). 
 Share observations and ideas (ACSIS012). 

 
Year 1: 

 Everyday materials can be physically changed in a variety of ways (ACSSU018). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE021). 
 People use science in their daily lives, including when caring for their environment and living things 

(ACSHE022). 
 Pose and respond to questions, and make predictions about familiar objects and events 

(ACSIS024). 
 Participate in guided investigations to explore and answer questions (ACSIS025). 
 Compare observations with those of others (ACSIS213). 
 Represent and communicate observations and ideas in a variety of ways (ACSIS029). 

 
Year 2: 

 Different materials can be combined for a particular purpose (ACSSU031). 
 Earth’s resources are used in a variety of ways (ACSSU032). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE034). 
 People use science in their daily lives, including when caring for their environment and living things 

(ACSHE035). 
 Pose and respond to questions, and make predictions about familiar objects and events 

(ACSIS037). 
 Participate in guided investigations to explore and answer questions (ACSIS038). 
 Compare observations with those of others (ACSIS041). 
 Represent and communicate observations and ideas in a variety of ways (ACSIS042). 

 

Cross-Curriculum Priority: Sustainability 
 
Organising Ideas: 

 The biosphere is a dynamic system providing conditions that sustain life on Earth (OI.1). 
 All life forms, including human life, are connected through ecosystems on which they depend for 

their wellbeing and survival (OI.2). 
 Sustainable patterns of living rely on the interdependence of healthy social, economic and 

ecological systems (OI.3). 
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Table 13. ‘Exploring Air’ workshop alignment to the Australian Curriculum. 

Learning Area: Science 
 
Foundation Year: 

 Living things have basic needs, including food and water (ACSSU002). 
 Daily and seasonal changes in our environment affect everyday life (ACSSU004). 
 The way objects move depends on a variety of factors, including their size and shape (ACSSU005). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE013). 
 Pose and respond to questions about familiar objects and events (ACSIS014). 
 Participate in guided investigations and make observations using the senses (ACSIS011). 
 Engage in discussions about observations and represent ideas (ACSIS233). 
 Share observations and ideas (ACSIS012). 

 
Year 1: 

 Observable changes occur in the sky and landscape (ACSSU019). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE021). 
 People use science in their daily lives, including when caring for their environment and living things 

(ACSHE022). 
 Pose and respond to questions, and make predictions about familiar objects and events 

(ACSIS024). 
 Participate in guided investigations to explore and answer questions (ACSIS025). 
 Compare observations with those of others (ACSIS213). 
 Represent and communicate observations and ideas in a variety of ways (ACSIS029). 

 
Year 2: 

 Earth’s resources are used in a variety of ways (ACSSU032). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE034). 
 People use science in their daily lives, including when caring for their environment and living things 

(ACSHE035). 
 Pose and respond to questions, and make predictions about familiar objects and events 

(ACSIS037). 
 Participate in guided investigations to explore and answer questions (ACSIS038). 
 Compare observations with those of others (ACSIS041). 
 Represent and communicate observations and ideas in a variety of ways (ACSIS042). 

 

Cross-Curriculum Priority: Sustainability 
 
Organising Ideas: 

 The biosphere is a dynamic system providing conditions that sustain life on Earth (OI.1). 
 All life forms, including human life, are connected through ecosystems on which they depend for 

their wellbeing and survival (OI.2). 
 Sustainable patterns of living rely on the interdependence of healthy social, economic and 

ecological systems (OI.3). 
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Table 14. ‘Engineering – Forces and Effects’ workshop alignment to the Australian Curriculum. 

Learning Area: Design and Technologies 
 
Foundation to Year 2: 

 Identify how people design and produce familiar products, services and environments and consider 
sustainability to meet personal and local community needs (ACTDEK001). 

 Explore how technologies use forces to create movement in products (ACTDEK002). 
 Explore the characteristics and properties of materials and components that are used to produce 

designed solutions (ACTDEK004). 
 Explore needs or opportunities for designing, and the technologies needed to realise designed 

solutions (ACTDEP005). 
 Use materials, components, tools, equipment and techniques to safely make designed solutions 

(ACTDEP007). 
 Sequence steps for making designed solutions and working collaboratively (ACTDEP009). 

 

Learning Area: Science 
 
Foundation Year: 

 Objects are made of materials that have observable properties (ACSSU003). 
 The way objects move depends on a variety of factors, including their size and shape (ACSSU005). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE013). 
 Pose and respond to questions about familiar objects and events (ACSIS014). 
 Participate in guided investigations and make observations using the senses (ACSIS011). 
 Engage in discussions about observations and represent ideas (ACSIS233). 
 Share observations and ideas (ACSIS012). 

 
Year 1: 

 Everyday materials can be physically changed in a variety of ways (ACSSU018). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE021). 
 People use science in their daily lives, including when caring for their environment and living things 

(ACSHE022). 
 Pose and respond to questions, and make predictions about familiar objects and events 

(ACSIS024). 
 Participate in guided investigations to explore and answer questions (ACSIS025). 
 Compare observations with those of others (ACSIS213). 
 Represent and communicate observations and ideas in a variety of ways (ACSIS029). 

 
Year 2: 

 A push or pull affects how an object moves or changes shape (ACSSU033). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE034). 
 People use science in their daily lives, including when caring for their environment and living things 

(ACSHE035). 
 Pose and respond to questions, and make predictions about familiar objects and events 

(ACSIS037). 
 Participate in guided investigations to explore and answer questions (ACSIS038). 
 Compare observations with those of others (ACSIS041). 
 Represent and communicate observations and ideas in a variety of ways (ACSIS042). 
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Table 15. ‘Optics – Light, Colours and Vision’ workshop alignment to the Australian Curriculum. 

Learning Area: Science 
 
Foundation Year: 

 Objects are made of materials that have observable properties (ACSSU003). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE013). 
 Pose and respond to questions about familiar objects and events (ACSIS014). 
 Participate in guided investigations and make observations using the senses (ACSIS011). 
 Engage in discussions about observations and represent ideas (ACSIS233). 
 Share observations and ideas (ACSIS012). 

 
Year 1: 

 Everyday materials can be physically changed in a variety of ways (ACSSU018). 
 Observable changes occur in the sky and landscape (ACSSU019). 
 Light and sound are produced by a range of sources and can be sensed (ACSSU020). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE021). 
 People use science in their daily lives, including when caring for their environment and living things 

(ACSHE022). 
 Pose and respond to questions, and make predictions about familiar objects and events 

(ACSIS024). 
 Participate in guided investigations to explore and answer questions (ACSIS025). 
 Compare observations with those of others (ACSIS213). 
 Represent and communicate observations and ideas in a variety of ways (ACSIS029). 

 
Year 2: 

 Different materials can be combined for a particular purpose (ACSSU031). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE034). 
 People use science in their daily lives, including when caring for their environment and living things 

(ACSHE035). 
 Pose and respond to questions, and make predictions about familiar objects and events 

(ACSIS037). 
 Participate in guided investigations to explore and answer questions (ACSIS038). 
 Compare observations with those of others (ACSIS041). 
 Represent and communicate observations and ideas in a variety of ways (ACSIS042). 
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Table 16. ‘Mathematics – Shape and Space’ workshop alignment to the Australian Curriculum. 

Learning Area: Mathematics 
 
Foundation Year: 

 Sort and classify familiar objects and explain the basis for these classifications. Copy, continue and 
create patterns with objects and drawings (ACMNA005). 

 Sort, describe and name familiar two-dimensional shapes and three-dimensional objects in the 
environment (ACMMG009). 

 Describe position and movement (ACMMG010). 
 
Year 1: 

 Recognise and classify familiar two-dimensional shapes and three-dimensional objects using 
obvious features (ACMMG022). 

 Give and follow directions to familiar locations (ACMMG023). 
 
Year 2: 

 Describe and draw two-dimensional shapes, with and without digital technologies (ACMMG042). 
 Describe the features of three-dimensional objects (ACMMG043). 
 Interpret simple maps of familiar locations and identify the relative positions of key features 

(ACMMG044). 
 Investigate the effect of one-step slides and flips with and without digital technologies 

(ACMMG045). 
 Identify and describe half and quarter turns (ACMMG046). 

 

General Capability: Numeracy 
 
Key Ideas: 

 Recognising and using patterns and relationships. 
 Using spatial reasoning. 
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Table 17. ‘Human Body’ workshop alignment to the Australian Curriculum. 

Learning Area: Science 
 
Foundation Year: 

 Living things have basic needs, including food and water (ACSSU002). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE013). 
 Pose and respond to questions about familiar objects and events (ACSIS014). 
 Participate in guided investigations and make observations using the senses (ACSIS011). 
 Engage in discussions about observations and represent ideas (ACSIS233). 
 Share observations and ideas (ACSIS012). 

 
Year 1: 

 Living things have a variety of external features (ACSSU017). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE021). 
 People use science in their daily lives, including when caring for their environment and living things 

(ACSHE022). 
 Pose and respond to questions, and make predictions about familiar objects and events 

(ACSIS024). 
 Participate in guided investigations to explore and answer questions (ACSIS025). 
 Compare observations with those of others (ACSIS213). 
 Represent and communicate observations and ideas in a variety of ways (ACSIS029). 

 
Year 2: 

 Living things grow, change and have offspring similar to themselves (ACSSU030). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE034). 
 People use science in their daily lives, including when caring for their environment and living things 

(ACSHE035). 
 Pose and respond to questions, and make predictions about familiar objects and events 

(ACSIS037). 
 Participate in guided investigations to explore and answer questions (ACSIS038). 
 Compare observations with those of others (ACSIS041). 
 Represent and communicate observations and ideas in a variety of ways (ACSIS042). 

 

Learning Area: Health and Physical Education 
 
Foundation Year: 

 Name parts of the body and describe how their body is growing and changing (ACPPS002). 
 
Years 1 and 2: 

 Describe physical and social changes that occur as children grow older and discuss how family and 
community acknowledge these (ACPPS016). 
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Table 18. ‘Computer Science’ workshop alignment to the Australian Curriculum. 

Learning Area: Digital Technologies 
 
Foundation to Year 2: 

 Recognise and explore digital systems (hardware and software components) for a purpose 
(ACTDIK001). 

 Recognise and explore patterns in data and represent data as pictures, symbols and diagrams 
(ACTDIK002). 

 Collect, explore and sort data, and use digital systems to present the data creatively (ACTDIP003). 
 Follow, describe and represent a sequence of steps and decisions (algorithms) needed to solve 

simple problems (ACTDIP004). 
 Explore how people safely use common information systems to meet information, communication 

and recreation needs (ACTDIP005). 
 Create and organise ideas and information using information systems independently and with 

others, and share these with known people in safe online environments (ACTDIP006). 
 

General Capability: Information and Communication Technology (ICT) Capability 
 
Key Ideas: 

 Applying social and ethical protocols and practices when using ICT. 
 Investigating with ICT. 
 Creating with ICT. 
 Communicating with ICT. 
 Managing and operating ICT. 
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Table 19. ‘Chemical Reactions’ workshop alignment to the Australian Curriculum. 

Learning Area: Science 
 
Foundation Year: 

 Objects are made of materials that have observable properties (ACSSU003). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE013). 
 Pose and respond to questions about familiar objects and events (ACSIS014). 
 Participate in guided investigations and make observations using the senses (ACSIS011). 
 Engage in discussions about observations and represent ideas (ACSIS233). 
 Share observations and ideas (ACSIS012). 

 
Year 1: 

 Everyday materials can be physically changed in a variety of ways (ACSSU018). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE021). 
 People use science in their daily lives, including when caring for their environment and living things 

(ACSHE022). 
 Pose and respond to questions, and make predictions about familiar objects and events 

(ACSIS024). 
 Participate in guided investigations to explore and answer questions (ACSIS025). 
 Compare observations with those of others (ACSIS213). 
 Represent and communicate observations and ideas in a variety of ways (ACSIS029). 

 
Year 2: 

 Different materials can be combined for a particular purpose (ACSSU031). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE034). 
 People use science in their daily lives, including when caring for their environment and living things 

(ACSHE035). 
 Pose and respond to questions, and make predictions about familiar objects and events 

(ACSIS037). 
 Participate in guided investigations to explore and answer questions (ACSIS038). 
 Compare observations with those of others (ACSIS041). 
 Represent and communicate observations and ideas in a variety of ways (ACSIS042). 
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Table 20. ‘Acoustics’ workshop alignment to the Australian Curriculum. 

Learning Area: Science 
 
Foundation Year: 

 Science involves observing, asking questions about, and describing changes in, objects and events 
(ACSHE013). 

 Pose and respond to questions about familiar objects and events (ACSIS014). 
 Participate in guided investigations and make observations using the senses (ACSIS011). 
 Engage in discussions about observations and represent ideas (ACSIS233). 
 Share observations and ideas (ACSIS012). 

 
Year 1: 

 Light and sound are produced by a range if sources and can be sensed (ACSSU020). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE021). 
 People use science in their daily lives, including when caring for their environment and living things 

(ACSHE022). 
 Pose and respond to questions, and make predictions about familiar objects and events 

(ACSIS024). 
 Participate in guided investigations to explore and answer questions (ACSIS025). 
 Compare observations with those of others (ACSIS213). 
 Represent and communicate observations and ideas in a variety of ways (ACSIS029). 

 
Year 2: 

 Science involves observing, asking questions about, and describing changes in, objects and events 
(ACSHE034). 

 People use science in their daily lives, including when caring for their environment and living things 
(ACSHE035). 

 Pose and respond to questions, and make predictions about familiar objects and events 
(ACSIS037). 

 Participate in guided investigations to explore and answer questions (ACSIS038). 
 Compare observations with those of others (ACSIS041). 
 Represent and communicate observations and ideas in a variety of ways (ACSIS042). 
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Table 21. ‘Design and Technologies’ workshop alignment to the Australian Curriculum. 

Learning Area: Design and Technologies 
 
Foundation to Year 2: 

 Identify how people design and produce familiar products, services and environments and consider 
sustainability to meet personal and local community needs (ACTDEK001). 

 Explore how technologies use forces to create movement in products (ACTDEK002). 
 Explore the characteristics and properties of materials and components that are used to produce 

designed solutions (ACTDEK004). 
 Explore needs or opportunities for designing, and the technologies needed to realise designed 

solutions (ACTDEP005). 
 Use materials, components, tools, equipment and techniques to safely make designed solutions 

(ACTDEP007). 
 Sequence steps for making designed solutions and working collaboratively (ACTDEP009). 

 

Learning Area: Science 
 
Foundation Year: 

 The way objects move depends on a variety of factors, including their size and shape (ACSSU005). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE013). 
 Pose and respond to questions about familiar objects and events (ACSIS014). 
 Participate in guided investigations and make observations using the senses (ACSIS011). 
 Engage in discussions about observations and represent ideas (ACSIS233). 
 Share observations and ideas (ACSIS012). 

 
Year 1: 

 Science involves observing, asking questions about, and describing changes in, objects and events 
(ACSHE021). 

 People use science in their daily lives, including when caring for their environment and living things 
(ACSHE022). 

 Pose and respond to questions, and make predictions about familiar objects and events 
(ACSIS024). 

 Participate in guided investigations to explore and answer questions (ACSIS025). 
 Compare observations with those of others (ACSIS213). 
 Represent and communicate observations and ideas in a variety of ways (ACSIS029). 

 
Year 2: 

 A push or pull affects how an object moves or changes shape (ACSSU033). 
 Science involves observing, asking questions about, and describing changes in, objects and events 

(ACSHE034). 
 People use science in their daily lives, including when caring for their environment and living things 

(ACSHE035). 
 Pose and respond to questions, and make predictions about familiar objects and events 

(ACSIS037). 
 Participate in guided investigations to explore and answer questions (ACSIS038). 
 Compare observations with those of others (ACSIS041). 
 Represent and communicate observations and ideas in a variety of ways (ACSIS042). 
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7.5. Key Messages 

KM3: There is strong alignment between the Little Scientists workshop program and the Early 

Years Learning Framework (EYLF), the National Quality Standard (NQS), the Australian 

Professional Standards for Teachers (APST), and the Australian Curriculum.  

KM4: Explicit linking of the Little Scientists workshop content to the EYLF, NQS, APST, and the 

Australian Curriculum will enable participants to see how workshop participation can 

support the programming, planning, and documentation obligations in their workplaces. 

KM5: The current Little Scientists workshop program represents good coverage of a range of 

science, technology, engineering, and mathematics concepts; however, it is strongly 

recommended that a ‘Mathematics – Measurement’ topic be developed. 
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8. Results: Pre-Occasion Educator Survey 

 

8.1. Demographic Data 

The Pre-Occasion Educator Survey has been completed by 425 participants. Of these, 409 are 

female, 11 are male, 2 are non-conforming, and 3 preferred not to answer. 61.6% have a University 

degree, 35.8% have completed vocational training, and 4.7% have not attained any educational 

qualifications yet. Figure 3 shows the distribution of the state/territory in which the respondents 

work. The majority of respondents work in New South Wales (38.1%) or Victoria (26.8%). 

 

Figure 3. State/territory in which respondents work. 

 

Figure 4 displays the roles they have within their service. It is evident that the majority of 

respondents are early childhood teachers (52.5%). The next highest respondent group was assistant 

educators (24%). There were nine trainees or interns represented within this sample. 53 

respondents selected the ‘Other’ category and these responses included trainer/assessor, family day 

care educator, primary school teacher, and specialist teacher. 
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Figure 4. Respondents’ roles within their service. 

 

Figure 5 presents the length of time respondents have worked within the early childhood education 

and care sector. The majority of respondents have been in the sector for more than 15 years. 

 

Figure 5. Length of time respondents have worked within the early childhood education and care sector. 
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8.2. Professional Development Needs 

Table 22 highlights the professional development topics that respondents would like to cover. The 

‘Exploring Water’, ‘Optics – Light, Colours and Vision’, and ‘Water in Nature and Technology’ topics 

seem to be the most sought after by respondents. More than one third of the respondents indicated 

they do not wish to cover the ‘Carbon Dioxide’ topic. This could be a result of the workshop title and 

educators’ perceptions of what it might involve. It should be noted that in October 2018, the title 

was changed and the workshop launched under the new title ‘Chemical Reactions’. 

Table 22. The Little Scientists professional development topics that respondents would like to cover. 

 
Workshop Topics 
 

 
Do not wish to cover 

 
Wish to cover 

Exploring Water 
 

5.5% 94.5% 

Exploring Air 
 

14.3% 85.7% 

Optics – Light, Colours and Vision 
 

4.8% 95.2% 

Engineering - Forces and Effects 
 

11.0% 89.0% 

Mathematics – Shape and Space 
 

11.8% 88.2% 

Human Body 
 

15.5% 84.5% 

Computer Science 
 

27.8% 72.2% 

Education for Sustainability 
 

11.5% 88.5% 

Mathematics – Numbers 
 

18.8% 81.2% 

Electricity and Energy 
 

14.8% 85.2% 

Carbon Dioxide 
 

35.8% 64.2% 

Sounds and Noises 
 

12.3% 87.7% 

Water in Nature and Technology 
 

8.0% 92.0% 
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8.3. Frequency of STEM Exploration 

Table 23 shows how often respondents explore specific STEM topics with the children in their 

program. It seems mathematical topics such as numbers (66.4%) and shapes (48.6%) are the most 

commonly explored with children while nearly 95% of respondents indicate that carbon dioxide is 

rarely or not at all explored within their program.  

Table 23. How often respondents explored the topics below with children in their program. 

Topic Not at all 

 
One to three 

times per year 
 

 
One to three 

times per month 
Weekly or more 

Water 
 

8.3% 33.3% 33.1% 25.3% 

Air 
 

33.1% 42.1% 18.8% 6.0% 

Light, Colours and Vision 
 

13.0% 29.1% 34.1% 23.8% 

Engineering 
 

29.6% 28.3% 25.3% 16.8% 

Mathematics - Shapes 
 

8.8% 14.3% 28.3% 48.6% 

Human Body 
 

14.5% 37.6% 29.6% 18.3% 

Computer Science 
 

46.1% 30.1% 13.5% 10.3% 

Education for Sustainability 
 

11.0% 20.6% 30.1% 38.3% 

Mathematics - Numbers 
 

7.8% 9.0% 16.8% 66.4% 

Electricity and Energy 
 

40.6% 37.8% 16.0% 5.5% 

Carbon Dioxide 
  

75.2% 18.5% 5.0% 1.3% 

Sounds and Noises 
 

20.3% 33.3% 22.8% 23.6% 

Magnetism 
 

27.3% 39.3% 23.6% 9.8% 

 

8.4. Personal STEM Knowledge 

Table 24 presents respondents’ personal ratings of their knowledge in the field of STEM. It is 

interesting to note that approximately 80% of respondents believe their knowledge in the field of 

mathematics is sufficient or entirely sufficient for their work. It would seem that the majority of 

respondents do not feel they have sufficient knowledge in the other STEM areas of science (53.3%), 

technology (56.5%) and engineering (75.4%).  
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Table 24. Respondents’ personal rating regarding their knowledge in the field of STEM. 

Item Insufficient 

 
Not quite 
sufficient 

 

Sufficient 

 
Entirely 

sufficient 

Do you believe your knowledge in the field of 
science to be sufficient for your work? 
 

7.1% 46.2% 41.2% 5.5% 

Do you believe your knowledge in the field of 
mathematics to be sufficient for your work? 
 

2.4% 18.2% 66.8% 12.7% 

Do you believe your knowledge in the field of 
engineering to be sufficient for your work? 
 

20.3% 55.1% 20.1% 4.5% 

Do you believe your knowledge in the field of 
technology to be sufficient for your work? 
 

11.9% 44.6% 36.7% 6.9% 

 

8.5. Confidence in STEM Communication 

Table 25 displays respondents’ opinions about how confident they feel in the communication of 

STEM. There are mixed levels of confidence across these items. Nearly 60% of respondents do not 

feel they can answer most scientific, technical, engineering and mathematical questions of the 

children while over 70% of respondents are certain they can recognise scientific, technical, 

engineering and mathematical learning opportunities for children in everyday life. 

Table 25. Respondents’ opinion about how confident they are in the communication of STEM. 

Item 

 
Strongly 
Disagree 

 

Disagree Agree 

 
Strongly 

Agree 

I find it easy to prepare STEM learning programs for the 
children. 
 

2.1% 42.2% 49.6% 6.1% 

I feel overwhelmed to explore topics from the fields of science, 
technology, engineering and mathematics. 
 

7.7% 43.3% 44.9% 4.2% 

I feel confident in being able to explore STEM topics in a 
manner that the children can understand the content. 
 

1.6% 32.7% 59.4% 6.3% 

I am certain that I can recognise scientific, technical, 
engineering and mathematical learning opportunities for 
children in everyday life. 
 

1.1% 28.0% 64.6% 6.3% 

I find it easy to engage in small inquiry activities with the 
children. 
 

0.8% 10.0% 76.8% 12.4% 

I am certain that I can answer most scientific, technical, 
engineering and mathematical questions of the children. 
 

2.6% 54.6% 39.6% 3.2% 
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8.6. Facilitation of Inquiry-Based Learning 

Table 26 shows respondents’ level of agreement or disagreement with each of the statements 

related to the facilitation of inquiry-based learning for certain STEM topics. Consistent with the 

findings noted earlier, the majority of participants are comfortable facilitating inquiry-based learning 

activities related to mathematics topics such as shapes and numbers. Over a third of the 

respondents do not feel comfortable facilitating inquiry-based activities related to engineering. Two-

thirds of respondents feel comfortable talking with young children about the scientific inquiry 

method, and 70% of respondents indicated they feel comfortable using scientific tools such as 

scales, rulers, and magnifying glasses when facilitating STEM activities.  

Table 26. Respondents’ level of agreement/disagreement with each of the listed statements. 

Item 

 
Strongly 
Disagree 

 

Disagree Neutral Agree 

 
Strongly 

Agree 

I feel comfortable facilitating inquiry-based learning 
activities related to physical and energy science topics 
(e.g., force of gravity, gas, liquids, solids). 
 

1.9% 15% 39.5% 35.1% 8.4% 

I feel comfortable facilitating inquiry-based learning 
activities related to optics (e.g. light, colour, vision). 
 

1.1% 12.8% 34.1% 41.7% 10.4% 

I feel comfortable facilitating inquiry-based learning 
activities related to life science topics (e.g., living 
things, plants, animals). 
 

0.6% 4.7% 21.9% 56.1% 16.7% 

I feel comfortable facilitating inquiry-based learning 
activities related to engineering topics. 
 

3.6% 30.3% 39.7% 21.9% 4.4% 

I feel comfortable facilitating inquiry-based learning 
activities related to sustainability topics. 
 

0.8% 5% 22.8% 52.2% 19.2% 

I feel comfortable facilitating inquiry-based learning 
activities related to mathematics topics (e.g. shapes, 
numbers). 
 

0.3% 3.4% 12.2% 60.8% 23.3% 

I feel comfortable facilitating inquiry-based learning 
activities related to Earth science topics (e.g., Sun, 
Moon, stars, weather). 
 

0.3% 6.8% 23.3% 53.7% 15.9% 

I feel uncomfortable using scientific tools such as 
scales, rulers, and magnifying glasses when facilitating 
STEM activities. 
 

23.6% 46.4% 12.2% 11.9% 5.8% 

I feel uncomfortable talking with young children about 
the scientific inquiry method (e.g., making hypotheses, 
predicting, experimenting). 
 

25% 42.5% 20.3% 9.2% 3.1% 

I discuss ideas and issues of STEM learning with other 
educators. 
 

0.3% 8.4% 27.2% 52% 12% 
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I demonstrate experimental procedures (e.g., 
comparing objects to see if they will sink or float) with 
my preschool children. 
 

0.3% 0.9% 12.2% 57.1% 29.5% 

 

8.7. Provision of STEM Activities 

Table 27 presents respondents’ level of agreement or disagreement with each of the statements 

concerning STEM related activities. The majority of respondents (88%) feel it is appropriate to 

introduce STEM topics to children at an early age. Over 90% of respondents believe preschool 

STEM activities help foster children’s interest in science, technology, engineering, and mathematics 

in later grades and feel that more science, technology, engineering, and mathematics topics should 

be explored in early childhood education. 

Table 27. Respondents’ level of agreement/disagreement with each of the listed statements. 

Item 

 
Strongly 
Disagree 

 

Disagree Neutral Agree 

 
Strongly 

Agree 

Preschool STEM activities help foster children’s 
interest in science, technology, engineering, and 
mathematics in later grades. 
 

1.4% 0.5% 4.1% 38.1% 55.9% 

More science, technology, engineering, and 
mathematics topics should be explored in early 
childhood education. 
 

0.8% 0.5% 7.6% 43.9% 47.1% 

STEM-related activities help improve preschoolers’ 
approaches to learning. 
 

0.5% 0.3% 7.1% 41.1% 51% 

STEM-related activities help improve preschoolers’ 
mathematics skills. 
 

0.6% 0.6% 8.1% 45.8% 45% 

It is not appropriate to introduce STEM topics to 
children at an early age. 
 

58.3% 29.7% 5.6% 4.4% 1.9% 

STEM-related activities help improve preschoolers’ 
language skills. 
 

0.6% 0.3% 6.7% 45.8% 46.7% 

Young children cannot learn about STEM topics until 
they are able to read. 
 

61.1% 34.1% 3.4% 0.0% 1.4% 

Young children are curious about STEM concepts and 
phenomena. 
 

0.6% 0.6% 7.2% 45.3% 46.4% 

STEM-related activities help improve preschoolers’ 
social skills. 
 

0.3% 0.3% 10.5% 53.4% 35.5% 
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8.8. STEM Equipment, Materials and Spaces 

Table 28 displays respondents’ level of agreement or disagreement with each of the statements 

concerning STEM equipment, materials and spaces. 86.9% of respondents feel it is important for 

their room to have a STEM area that can be freely explored by children while over 35% of 

respondents felt their settings have enough materials to do STEM activities. It is interesting to note 

that over 85% of respondents get ideas for hands-on activities from what the children in their care 

do, say, and ask. More than 95% of respondents believe that experimenting hands-on with materials 

and objects is how young children learn best. 

Table 28. Respondents’ level of agreement/disagreement with each of the listed statements. 

Item 

 
Strongly 
Disagree 

 

Disagree Neutral Agree 

 
Strongly 

Agree 

It is important for my room to have a STEM area that 
can be freely explored by children. 
 

0.5% 0.3% 12.3% 46% 40.9% 

Experimenting hands-on with materials and objects is 
how young children learn best. 
 

0.5% 0.3% 3.3% 26.4% 69.5% 

I use all kinds of materials (e.g., blocks, toys, boxes) for 
STEM activities. 
 

0.3% 1.4% 16.9% 54.8% 26.7% 

I collect materials and objects to use in STEM 
activities. 
 

0.8% 4.4% 21.7% 51.4% 21.7% 

I get ideas for hands-on activities from what my 
preschoolers do, say, and ask. 
 

0.9% 0.3% 12.8% 58% 28.1% 

I include some books about STEM topics during story 
time. 
 

0.6% 10.8% 30.7% 45.2% 12.8% 

I do not mind the messiness created when doing 
hands-on STEM activities. 
 

0.3% 1.1% 8.2% 47.7% 42.6% 

I do not have enough materials to do STEM activities. 
 

8.8% 26.4% 35.5% 24.1% 5.1% 

 

8.9. Inquiry-Based Activities 

Figure 6 identifies the areas that are available within respondents’ services to undertake inquiry-

based activities. It seems that shelving that contains inquiry-based materials is the most common 

space. 99 respondents indicated that they have a specialist area they can use for inquiry-based 

learning. 26 respondents selected the ‘Other’ category and responses included tinkering area, topic-

based learning areas, STEM kits, and natural environment. It should be noted that several 

respondents indicated that inquiry-based learning can happen “anywhere”. 



LITTLE SCIENTISTS EVALUATION – FINAL REPORT MARCH 2019 64 

 

 

Figure 6. Types of areas available for inquiry-based activities within respondents’ service. 

 

Only half the respondents had engaged in a planned or larger scale inquiry activity (e.g. tested an 

assumption, carried out a project) in the last 12 months. Those who had were asked how they came 

up with questions for the activity. As shown in Figure 7, nearly 60% of respondents indicated that a 

question that had been placed by several children was chosen as the focus for the inquiry activity. 

The nine participants who indicated that the questions were generated in a different form gave 

responses such as engagement with the natural environment, or information from families. 

 

Figure 7. Ways in which inquiry questions were generated. 

 

Figure 8 provides on an overview of how respondents have implemented the topic of the inquiry 

activities with children. It seems that the majority of respondents guided children through the 

process of the inquiry activity. 
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Figure 8. Ways respondents have implemented the topic of the inquiry activities with the children. 

 

Respondents were also asked if children were given opportunities to document the process of the 

inquiry activity, and this was the case for 73.1% of respondents. Respondents indicated that the 

children have documented the process of the inquiry activity through things such as checklists, daily 

journal, experiment diary, and through drawings, taking photographs, and writing. 

 

8.10. Key Messages 

KM6: The ‘Exploring Water’, ‘Optics – Light, Colours and Vision’, and ‘Water in Nature and 

Technology’ workshops are the most sought after topics that pre-occasion respondents 

would like to cover.  

KM7: It seems that the majority of pre-occasion respondents believe they have sufficient 

knowledge in the mathematical area of STEM. However, they do not feel they have sufficient 

knowledge in the other STEM areas of science, technology and engineering. 

KM8: Over one-third of the pre-occasion respondents do not feel comfortable facilitating inquiry-

based learning activities related to engineering topics. This appears to be an area where they 

need support. 
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9. Results: Post-Occasion Educator Survey 

 

9.1. Demographic Data 

The Post-Occasion Educator Survey has been completed by 186 participants. Of these, 176 are 

female, 6 are male, 1 identified as diverse/non-conforming, 1 selected “other”, and 2 preferred not 

to answer. 62.9% have a University degree, 34.9% have completed vocational training, and 3.8% 

have not attained any educational qualifications yet. Figure 9 shows the distribution of the 

state/territory in which the respondents work. The majority of respondents work in New South 

Wales (29.6%), Victoria (18.3%), or Western Australia (16.7%). 

 

Figure 9. State/territory in which respondents work. 

 

Figure 10 displays the roles they have within their service. It is evident that the majority of 

respondents are early childhood teachers (49.5%). The next highest respondent group was assistant 

educators (21.5%). There was only one trainee or intern represented within this sample. 26 

respondents selected the ‘Other’ category and these responses included trainer/assessor, family day 

care educator, primary school teacher, and specialist teacher. 
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Figure 10. Respondents’ roles within their service. 

 

Figure 11 presents the length of time respondents have worked within the early childhood education 

and care sector. Just over half the sample have been in the sector for either one to five years (26.3%) 

or six to ten years (28%). 

 

Figure 11. Length of time respondents have worked within the early childhood education and care sector. 
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9.2. Little Scientists Workshop Attendance 

Table 29 shows the Little Scientists topics respondents have visited so far. It is evident that the 

‘Exploring Water’ and ‘Optics – Light, Colours and Vision’ workshops are the most common topics 

visited over the last 12 months. The least visited workshop topics are ‘Computer Science’, ‘Education 

for Sustainability’, and ‘Mathematics – Shape and Space’. However, it should be noted that the 

‘Computer Science’ workshop was only released in August 2018, and that the release of the 

‘Education for Sustainability’ workshop has been postponed. Instead, the ‘Chemical Reactions’ 

workshop was released in October 2018. 

Table 29. Little Scientists topics visited. 

Topics 

 
Visited in the 

last 12 months 
 

Visited earlier 
Not visited 

yet 

Exploring Water 
 

53.7% 20.4% 25.9% 

Exploring Air 
 

13.0% 11.1% 75.9% 

Optics – Light, Colours and Vision 
 

23.5% 10.5% 66.0% 

Engineering – Forces and Effects 
 

16.7% 8.6% 74.7% 

Mathematics – Shape and Space 
 

9.3% 4.3% 86.4% 

Human Body 
 

12.3% 6.8% 80.9% 

Computer Science 
 

1.9% 1.9% 96.3% 

Education for Sustainability 
 

1.9% 2.5% 95.7% 

 

Table 30 presents respondents’ level of agreement to the items related to the success and benefits 

of the last professional development workshop they attended. It is clear from these results that the 

respondents found the workshop beneficial in developing their confidence in implementing inquiry 

based activities and has broadly developed their knowledge in STEM. 90.7% of respondents 

indicated the last workshop helped them in some way. 

Table 30. Respondents’ level of agreement to the items related to the benefits of the last professional 

development workshop. 

Item 

 
Do Not 

Agree at All 
 

Slightly 
Disagree 

Agree 
Entirely 
Agree 

I was able to implement the last workshop topic successfully 
into my work with the children. 
 

2.5% 5.6% 58.6% 33.3% 

The last professional development workshop has helped me 
to become more confident in my inquiry activities. 
 

1.2% 5.6% 61.1% 32.1% 

In the last professional development workshop, I had 
beneficial exchanges with other participants. 

2.5% 3.7% 58.0% 35.8% 
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The last professional development workshop has not helped 
me at all. 
 

76.5% 14.2% 6.2% 3.1% 

The last professional development workshop has broadly 
expanded my knowledge in the area of science, technology, 
engineering and mathematics. 
 

3.7% 9.9% 63.0% 21.0% 

The last professional development workshop has inspired 
me to reflect on my educational work. 
 

1.2% 6.8% 56.8% 36.4% 

 

9.3. Professional Development Needs 

Table 31 highlights the professional development topics that respondents would like to cover. It is 

evident that respondents want to focus on topics they have not yet covered. Moreover, as the 

‘Exploring Water’ workshop was originally the foundation workshop, it is unsurprising that 51% of 

respondents do not wish to cover this topic. ‘Education for Sustainability’, ‘Sounds and Noises’, 

‘Electricity and Energy’ and ‘Mathematics – Numbers’ are sought after by more than 85% of 

respondents in this sample. Similar to the pre-occasion results, nearly 30% of respondents do not 

wish to cover the Carbon Dioxide topic. 

Table 31. The Little Scientists professional development topics that respondents would like to cover. 

 
Topics 
 

 
Do not wish to cover 

 
Wish to cover 

Exploring Water 
 

51.0% 49.0% 

Exploring Air 
 

26.5% 73.5% 

Optics – Light, Colours and Vision 
 

27.1% 72.9% 

Engineering – Forces and Effects 
 

20.0% 80.0% 

Mathematics – Shape and Space 
 

19.4% 80.6% 

Human Body 
 

17.4% 82.6% 

Computer Science 
 

23.9% 76.1% 

Education for Sustainability 
 

10.3% 89.7% 

Mathematics – Numbers 
 

14.8% 85.2% 

Electricity and Energy 
 

12.3% 87.7% 

Carbon Dioxide 
 

29.0% 71.0% 

Sounds and Noises 
 

11.6% 88.4% 

Water in Nature and Technology 
 

18.1% 81.9% 
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9.4. Frequency of STEM Exploration 

Figure 12 displays how often in the last three months respondents have implemented STEM 

experiences. It is evident that more often than not respondents are implementing STEM experiences 

within their settings on a daily basis (23.2%) or several times a week (23.2%). 

 

Figure 12. How often STEM experiences have been implemented within the last 3 months. 
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explored within their program. 
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Table 32. How often respondents explored the topics below with children in their program. 

Topic Not at all 

 
One to three 

times per year 
 

 
One to three 

times per month 
Weekly or more 

Water 
 

7.7% 24.5% 29.0% 38.7% 

Air 
 

18.7% 37.4% 30.3% 13.5% 

Light, Colours and Vision 
 

11.6% 27.7% 36.1% 24.5% 

Engineering 
 

20.0% 20.6% 23.9% 35.5% 

Mathematics - Shapes 
 

9.0% 12.9% 20.0% 58.1% 

Human Body 
 

11.6% 31.0% 39.4% 18.1% 

Computer Science 
 

42.6% 20.0% 21.9% 15.5% 

Education for Sustainability 
 

8.4% 20.0% 27.1% 44.5% 

Mathematics - Numbers 
 

7.7% 7.1% 19.4% 65.8% 

Electricity and Energy 
 

35.5% 43.2% 13.5% 7.7% 

Carbon Dioxide 
  

69.7% 19.4% 5.8% 5.2% 

Sounds and Noises 
 

12.9% 30.3% 30.3% 26.5% 

Magnetism 
 

23.9% 34.2% 29.0% 12.9% 

 

9.5. Personal STEM Knowledge 

Table 33 presents respondents’ personal ratings of their knowledge in the field of STEM. Similar to 

the pre-occasion findings, the majority of respondents in this sample feel their knowledge in the 

field of engineering is not quite sufficient or insufficient for their work. Most respondents feel they 

have sufficient mathematical and scientific knowledge for their work. 

Table 33. Respondents’ personal rating regarding their knowledge in the field of STEM. 

Item Insufficient 

 
Not quite 
sufficient 

 

Sufficient 

 
Entirely 

sufficient 

Do you believe your knowledge in the field of science 
to be sufficient for your work? 
 

2.0% 29.9% 59.2% 8.8% 

Do you believe your knowledge in the field of 
mathematics to be sufficient for your work? 
 

0.0% 13.6% 72.1% 14.3% 

Do you believe your knowledge in the field of 
engineering to be sufficient for your work? 
 

8.2% 49.0% 38.8% 4.1% 
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Do you believe your knowledge in the field of 
technology to be sufficient for your work? 
 

4.1% 47.6% 41.5% 6.8% 

 

9.6. Confidence in STEM Communication 

Table 34 displays respondents’ opinions about how confident they feel in the communication of 

STEM. Approximately 88% of respondents are certain they can recognise scientific, technical, 

engineering and mathematical learning opportunities for children in everyday life. Over 40% of 

respondents do not feel they can answer most scientific, technical, engineering and mathematical 

questions of the children.  

Table 34. Respondents’ opinion about how confident they are in the communication of STEM. 

Item 

 
Strongly 
Disagree 

 

Disagree Agree 

 
Strongly 

Agree 

I find it easy to prepare STEM learning programs for the 
children. 
 

1.4% 23.1% 63.3% 12.2% 

I feel overwhelmed to explore topics from the fields of science, 
technology, engineering and mathematics. 
 

11.6% 46.3% 41.5% 0.7% 

I feel confident in being able to explore STEM topics in a 
manner that the children can understand the content. 
 

0.0% 16.3% 72.1% 11.6% 

I am certain that I can recognise scientific, technical, 
engineering and mathematical learning opportunities for 
children in everyday life. 
 

0.0% 11.6% 74.8% 13.6% 

I find it easy to engage in small inquiry activities with the 
children. 
 

0.0% 8.8% 69.4% 21.8% 

I am certain that I can answer most scientific, technical, 
engineering and mathematical questions of the children. 
 

4.1% 36.1% 51.7% 8.2% 

 

9.7. Facilitation of Inquiry-Based Learning 

Table 35 shows respondents’ level of agreement or disagreement with each of the statements 

related to the facilitation of inquiry-based learning for certain STEM topics. The majority of 

respondents are comfortable facilitating the inquiry-based learning activities related to the various 

topics listed with the exception of the engineering topics where 28% fell into the neutral category 

and 15.2% indicated they were not comfortable. These results coupled with the findings noted 

earlier indicate that engineering topics might need to become more of an area of focus in future 

professional development workshops. 
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Table 35. Respondents’ level of agreement/disagreement with each of the listed statements.  

Item 

 
Strongly 
Disagree 

 

Disagree Neutral Agree 

 
Strongly 

Agree 

I feel comfortable facilitating inquiry-based learning 
activities related to physical and energy science 
topics (e.g., force of gravity, gas, liquids, solids). 
 

0.0% 7.1% 30.5% 46.8% 15.6% 

I feel comfortable facilitating inquiry-based learning 
activities related to optics (e.g. light, colour, vision). 
 

0.0% 6.4% 21.3% 53.2% 19.1% 

I feel comfortable facilitating inquiry-based learning 
activities related to life science topics (e.g., living 
things, plants, animals). 
 

0.0% 0.8% 15.9% 59.1% 24.2% 

I feel comfortable facilitating inquiry-based learning 
activities related to engineering topics. 
 

0.0% 15.2% 28.0% 47.0% 9.8% 

I feel comfortable facilitating inquiry-based learning 
activities related to sustainability topics. 
 

0.0% 3.8% 19.7% 50.8% 26.5% 

I feel comfortable facilitating inquiry-based learning 
activities related to mathematics topics (e.g. 
shapes, numbers). 
 

0.0% 2.3% 10.2% 57.0% 30.5% 

I feel comfortable facilitating inquiry-based learning 
activities related to Earth science topics (e.g., Sun, 
Moon, stars, weather). 
 

0.0% 2.3% 21.1% 57.0% 19.5% 

I feel uncomfortable using scientific tools such as 
scales, rulers, and magnifying glasses when 
facilitating STEM activities. 
 

42.4% 35.6% 3.0% 11.4% 7.6% 

I feel uncomfortable talking with young children 
about the scientific inquiry method (e.g., making 
hypotheses, predicting, experimenting). 
 

40.9% 33.3% 12.1% 7.6% 6.1% 

I discuss ideas and issues of STEM learning with 
other educators. 
 

0.7% 2.8% 14.2% 59.6% 22.7% 

I demonstrate experimental procedures (e.g., 
comparing objects to see if they will sink or float) 
with my preschool children. 
 

0.0% 0.0% 6.3% 58.6% 35.2% 
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9.8. Provision of STEM Activities 

Table 36 presents respondents’ level of agreement or disagreement with each of the statements 

concerning STEM related activities. Over 95% of respondents believe STEM preschool activities help 

foster children’s interest in science, technology, engineering, and mathematics in later grades and 

feel that more science, technology, engineering, and mathematics topics should be explored in early 

childhood education. The majority of respondents (87.9%) feel it is appropriate to introduce STEM 

topics to children at an early age. 97.5% of respondents believe young children are curious about 

STEM concepts and phenomena. 

Table 36. Respondents’ level of agreement/disagreement with each of the listed statements. 

Item 

 
Strongly 
Disagree 

 

Disagree Neutral Agree 

 
Strongly 

Agree 

Preschool STEM activities help foster children’s 
interest in science, technology, engineering, and 
mathematics in later grades. 
 

0.0% 0.0% 5.0% 31.2% 63.8% 

More science, technology, engineering, and 
mathematics topics should be explored in early 
childhood education. 
 

0.0% 0.0% 4.3% 49.6% 46.1% 

STEM-related activities help improve preschoolers’ 
approaches to learning. 
 

0.7% 0.0% 2.1% 43.3% 53.9% 

STEM-related activities help improve preschoolers’ 
mathematics skills. 
 

0.0% 0.0% 4.5% 50.8% 44.7% 

It is not appropriate to introduce STEM topics to 
children at an early age. 
 

62.9% 25.0% 1.5% 6.1% 4.5% 

STEM-related activities help improve preschoolers’ 
language skills. 
 

0.8% 0.0% 2.3% 50.8% 46.2% 

Young children cannot learn about STEM topics until 
they are able to read. 
 

64.8% 27.3% 2.3% 0.8% 4.7% 

Young children are curious about STEM concepts and 
phenomena. 
 

0.0% 0.0% 2.3% 37.9% 59.6% 

STEM-related activities help improve preschoolers’ 
social skills. 
 

0.8% 0.8% 6.3% 54.7% 37.5% 
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9.9. STEM Equipment, Materials and Spaces 

Table 37 displays respondents’ level of agreement or disagreement with each of the statements 

concerning STEM equipment, materials and spaces. Over 90% of respondents feel it is important for 

their room to have a STEM area that can be freely explored by children, and nearly 99% believe that 

experimenting hands-on with materials and objects is how young children learn best. Approximately 

92% of respondents indicated they get ideas for hands-on activities from what my preschoolers do, 

say, and ask. 

Table 37. Respondents’ level of agreement/disagreement with each of the listed statements. 

Item 

 
Strongly 
Disagree 

 

Disagree Neutral Agree 

 
Strongly 

Agree 

It is important for my room to have a STEM area that 
can be freely explored by children. 
 

0.7% 0.0% 8.5% 51.1% 39.7% 

Experimenting hands-on with materials and objects is 
how young children learn best. 
 

0.7% 0.0% 0.7% 29.1% 69.5% 

I use all kinds of materials (e.g., blocks, toys, boxes) for 
STEM activities. 
 

0.7% 0.0% 3.5% 55.3% 40.4% 

I collect materials and objects to use in STEM 
activities. 
 

0.0% 0.0% 9.8% 53.8% 37.9% 

I get ideas for hands-on activities from what my 
preschoolers do, say, and ask. 
 

0.0% 0.8% 7.0% 57.8% 34.4% 

I include some books about STEM topics during story 
time. 
 

0.0% 3.9% 15.6% 50.8% 29.7% 

I do not mind the messiness created when doing 
hands-on STEM activities. 
 

0.8% 0.8% 10.2% 53.9% 34.4% 

I do not have enough materials to do STEM activities. 
 

14.1% 29.7% 28.9% 23.4% 3.9% 

 

9.10. Inquiry-Based Activities 

Figure 13 identifies the areas that are available within respondents’ services to undertake inquiry-

based activities. Consistent with the pre-occasion survey, shelving that contains inquiry-based 

materials is the most common space. 39 respondents indicated that they have a specialist area they 

can use for inquiry-based learning. Eleven respondents selected the ‘Other’ category and responses 

included tinkering area, investigation/creation stations, and science area.  
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Figure 13. Types of areas available for inquiry-based activities within respondents’ service. 

 

Approximately 60% of respondents had engaged in a planned or larger scale inquiry activity (e.g. 

tested an assumption, carried out a project) in the last 12 months, representing a marginal increase 

from the pre-occasion data. Those who had were asked how they came up with questions for the 

activity. As shown in Figure 14, 60% of respondents indicated that a question that had been placed 

by several children was chosen as the focus for the inquiry activity, and this finding is consistent with 

the pre-occasion survey data. The eight participants who indicated that the questions were 

generated in a different form gave responses such as observation of children and class discussion. 

 

Figure 14. Ways in which inquiry questions were generated. 
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Figure 15 provides on an overview of how respondents have implemented the topic of the inquiry 

activities with children. It seems that the majority of respondents guided children through the 

process of the inquiry activity. 

 

Figure 15. Ways respondents have implemented the topic of the inquiry activities with the children. 

 

Respondents were also asked if children were given opportunities to document the process of the 

inquiry activity, and this was the case for approximately 80% of respondents, which is a marginal 

increase from the pre-occasion survey findings. Respondents indicated that the children have 

documented the process of the inquiry activity through things such as floor books, artworks, and 

through drawings, taking photographs, and writing. 
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successful and beneficial for them. In particular, the Little Scientists workshop appears to 

have helped respondents develop their confidence in implementing inquiry based activities. 

KM10: The majority of post-occasion respondents feel they have sufficient mathematical and 

scientific knowledge for their work but many still feel their knowledge in the field of 

engineering is not quite sufficient or in some cases insufficient. 

KM11:  ‘Education for Sustainability’, ‘Sounds and Noises’, ‘Mathematics – Numbers’, and 

‘Electricity and Energy’ are the Little Scientists topics that the majority of post-occasion 

respondents wish to cover. 
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10. Results: Pre-Post Survey Comparison 

 

This section compares the patterns of responses obtained on the pre and post occasion educator 

survey. We attempted to match survey responses using participants’ four-digit birthdate.  

Unfortunately we were unable to link the pre and post occasion responses using the birthdate 

identifier as there were multiple participants who had the same four-digit code. Consequently, we 

decided to treat the occasions as two independent samples of educators.   

A non-parametric chi-square test is used to determine whether the patterns of responses obtained 

on the post occasion survey differ significantly from those reported on the pre occasion. The chi-

square test is the most appropriate method to use here given we are comparing proportions from 

two independent comparison groups. To reduce the likelihood of a Type I error given that 41 items 

are being compared, and to minimise the risk of a Type II error occurring, we have employed a 

modified Bonferroni correction where the generally accepted p value of 0.05 is substituted by a 

more rigorous p value of 0.0012. 

The response patterns are expressed as percentages in each rating scale option for the 41 items 

from the educator survey examined in the tables below. Significant differences in the response 

patterns of the pre occasion and post occasion samples are presented in the tables below where a 

single asterisk indicates a p value less than 0.0012 and a double asterisk signifies a p value less than 

0.0002. While such a correction can be regarded as a conservative approach, it will be seen in the 

results below that few differences exist whether or not such a correction to the p value is made. 

Thus, the probability of detecting a real difference between two sets of results is enhanced by 

employing the modified Bonferroni correction. 

 

10.1. Personal STEM Knowledge 

Table 38 shows that there is a significant difference in the patterns of responses for two of the items 

concerned with participants’ perceptions of how sufficient their STEM knowledge is in relation to 

their work. There are 68% of educators on post occasion survey who believe their science knowledge 

is sufficient or entirely sufficient for their work compared with only 46.7% of respondents on the pre 

occasion survey. Similarly, there are more educators in the post occasion sample who believe they 

have sufficient engineering knowledge (42.9%) for their work compared with the patterns of 

responses on the pre occasion (24.6% sufficient). These results are likely a reflection of the post 

occasion respondents’ involvement in the Little Scientists’ program. 

Table 38. Perceptions of how sufficient educators’ STEM knowledge is in relation to their work. 

  
 

Insufficient 
 

Not quite 
sufficient 

Sufficient 
Entirely 

sufficient 
Sig p. 

Do you believe your 
knowledge in the field of 
science to be sufficient for 
your work? 

Pre 7.1 46.2 41.2 5.5 
3.30E-
06** 

Post 2.0 29.9 59.2 8.8 

Do you believe your 
knowledge in the field of Pre 2.4 18.2 66.8 12.7 0.5432 
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mathematics to be sufficient 
for your work? Post 0 13.6 72.1 14.3 

Do you believe your 
knowledge in the field of 
engineering to be sufficient 
for your work? 

Pre 20.3 55.1 20.1 4.5 
3.72E-
06** 

Post 8.2 49.0 38.8 4.1 

Do you believe your 
knowledge in the field of 
Technology to be sufficient 
for your work? 

Pre 11.9 44.6 36.7 6.9 

0.0014 

Post 4.1 47.6 41.5 6.8 

 

10.2. Confidence in STEM Communication 

Table 39 shows that there is a significant difference in the patterns of responses for five of the items 

related to educators’ perceptions of how confident they are in exploring STEM with preschoolers. 

Inspection of all items reveals that educators in the post occasion sample appear to be more 

confident in exploring STEM with preschoolers compared with the pre occasion respondents. This 

increased confidence is probably a consequence of engaging in Little Scientists. 

Table 39. Educators’ perceptions of how confident they are in exploring STEM with preschoolers. 

  

 
Strongly 
Disagree 

 

Disagree Agree 
Strongly 

Agree 
Sig p. 

I find it easy to prepare STEM learning 
programs for the children. 

Pre 2.1 42.2 49.6 6.1 
0.0001** 

Post 1.4 23.1 63.3 12.2 

I feel overwhelmed to explore topics 
from the fields of science, technology, 
engineering and mathematics. 

Pre 7.7 43.3 44.9 4.2 
0.0002** 

Post 11.6 46.3 41.5 0.7 

I feel confident in being able to 
explore STEM topics in a manner that 
the children can understand the 
content. 
 

Pre 1.6 32.7 59.4 6.3 

0.0001** 

Post 0 16.3 72.1 11.6 

I am certain that I can recognise 
scientific, technical, engineering and 
mathematical learning opportunities 
for children in everyday life. 
 

Pre 1.1 28.0 64.6 6.3 
2.79E-
06** 

Post 0 11.6 74.8 13.6 

I find it easy to engage in small inquiry 
activities with the children. 

Pre 0.8 10.0 76.8 12.4 
0.1735 

Post 0 8.8 69.4 21.8 

I am certain that I can answer most 
scientific, technical, engineering and 
mathematical questions of the children. 

Pre 2.6 54.6 39.6 3.2 
0.0012* 

Post 4.1 36.1 51.7 8.2 
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10.3. Provision of STEM Activities 

Table 40 shows that for the six items related to STEM activities in early childhood education there 

are no significant differences in the patterns of responses on the pre and post occasions. That is to 

say, the educators from both samples had similar perceptions about STEM activities in early 

childhood. 

Table 40. STEM activities in early childhood education. 

  

 
Strongly 
Disagree 

 

Disagree Neutral Agree 
Strongly 

Agree 
Sig p. 

More science, technology, 
engineering, and mathematics 
topics should be explored in early 
childhood education. 

Pre 0.8 0.5 7.6 43.9 47.1 

0.5147 

Post 0 0 4.3 49.6 46.1 

Given other demands, there is not 
enough time in a day to explore 
STEM topics. 

Pre 6.8 29.7 31.9 25.1 6.5 

0.2126 

Post 12.8 31.2 26.2 20.6 9.2 

Preparation for STEM learning 
activities takes more time than 
other subject areas. 

Pre 2.2 22.8 41.7 30.6 2.8 
0.1183 

Post 3.8 21.2 33.3 32.6 9.1 

It is not appropriate to introduce 
STEM topics to children at an early 
age. 

Pre 58.3 29.7 5.6 4.4 1.9 
0.0076 

Post 62.9 25.0 1.5 6.1 4.5 

Young children are curious about 
STEM concepts and phenomena. 

Pre 0.6 0.6 7.2 45.3 46.4 
0.0042 

Post 0 0 2.3 37.9 59.8 

Young children cannot learn about 
STEM topics until they are able to 
read. 

Pre 61.1 34.1 3.4 0 1.4 
0.3257 

Post 64.8 27.3 2.3 0.8 4.7 

 

Table 41 shows that for the five items related to the benefits of STEM-based activities, there are no 

significant differences in the patterns of responses. That is to say, the educators from both samples 

had similar perceptions about the benefits of STEM-related activities where the majority felt they 

were of benefit to preschoolers.   

Table 41. Benefits of STEM-based activities. 

  

 
Strongly 
Disagree 

 

Disagree Neutral Agree 
Strongly 

Agree 
Sig p. 

Preschool STEM activities help 
foster children’s interest in 
science, technology, engineering, 
and mathematics in later grades. 

Pre 1.4 0.5 4.1 38.1 55.9 

0.6102 

Post 0 0 5.0 31.2 63.8 
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STEM-related activities help 
improve preschoolers’ approaches 
to learning. 

Pre 0.5 0.3 7.1 41.1 51.0 
0.0185 

Post 0.7 0 2.1 43.3 53.9 

STEM-related activities help 
improve preschoolers’ 
mathematics skills. 

Pre 0.6 0.6 8.1 45.8 45.0 
0.5265 

Post 0 0 4.5 50.8 44.7 

STEM-related activities help 
improve preschoolers’ language 
skills. 

Pre 0.6 0.3 6.7 45.8 46.7 
0.0603 

Post 0.8 0 2.3 50.8 46.2 

STEM-related activities help 
improve preschoolers’ social skills. 

Pre 0.3 0.3 10.5 53.4 35.5 
0.4520 

Post 0.8 0.8 6.3 54.7 37.5 

 

Table 42 shows that there is a significant difference in the patterns of responses for four of the items 

related to educators’ perceptions of the things they do in STEM within their early childhood setting. 

There appears to be more educators in the post occasion sample who feel comfortable using 

scientific tools when facilitating STEM activities and in including books about STEM topics during 

story time compared with those on the pre occasion. Similarly, a higher percentage of the post 

occasion respondents were comfortable talking with young children about the scientific inquiry 

method compared with the pre occasion respondents. There were also more respondents in the 

post occasion sample who felt comfortable in discussing ideas and issues of STEM learning with 

other educators compared with the pre occasion respondents. The difference in the patterns of 

responses may be associated with the post occasion survey respondents’ professional learning 

during their involvement with Little Scientists. 

Table 42. Educators’ perceptions of the things they do in STEM within their early childhood setting. 

  

 
Strongly 
Disagree 

 

Disagree Neutral Agree 
Strongly 

Agree 
Sig p. 

I discuss ideas and issues of STEM 
learning with other educators. 

Pre 0.3 8.4 27.2 52.0 12.0 6.49E-
06** 

Post 0.7 2.8 14.2 59.6 22.7 

I feel uncomfortable using 
scientific tools such as scales, 
rulers, and magnifying glasses 
when facilitating STEM activities. 
 

Pre 23.6 46.4 12.2 11.9 5.8 
4.49E-
08** 

Post 42.4 35.6 3.0 11.4 7.6 

I feel uncomfortable talking with 
young children about the scientific 
inquiry method (e.g., making 
hypotheses, predicting, 
experimenting). 
 

Pre 25.0 42.5 20.3 9.2 3.1 

0.0030 

Post 40.9 33.3 12.1 7.6 6.1 

I include some books about STEM 
topics during story time. 

Pre 0.6 10.8 30.7 45.2 12.8 1.78E-
07** 

Post  3.9 15.6 50.8 29.7 
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I get ideas for hands-on activities 
from what my preschoolers do, 
say, and ask. 

Pre 0.9 0.3 12.8 58.0 28.1 
0.1875 

Post  0.8 7.0 57.8 34.4 

I enjoy doing STEM activities with 
my preschool children. 

Pre 0.3 0.6 13.6 49.4 36.1 1.83E-
05** 

Post  0.8 3.9 47.7 47.7 

 

10.4. STEM Equipment, Materials and Spaces 

Table 43 shows that there is a significant difference in the patterns of responses for two of the items 

related to the practical nature of STEM activities. There are more respondents in the post occasion 

sample (90.2%) who indicated they collect materials and objects to use in STEM activities compared 

with respondents in the pre occasion sample (73.1%). Similarly, there were more post occasion 

respondents (95.7%) who indicated they use all kinds of materials for STEM activities compared with 

those on the pre occasion (81.5%).The majority of educators across both samples agree or strongly 

agree that it is important to have a STEM area within their room for children to explore. Similarly, 

more than 95% of respondents in both samples believe experimenting hands-on with materials and 

objects is how young children learn best. 

Table 43. Practical nature of STEM activities. 

  

 
Strongly 
Disagree 

 

Disagree Neutral Agree 
Strongly 

Agree 
Sig p. 

It is important for my room to 
have a STEM area that can be 
freely explored by children. 

Pre 0.5 0.3 12.3 46.0 40.9 
0.6959 

Post 0.7 0 8.5 51.1 39.7 

Experimenting hands-on with 
materials and objects is how young 
children learn best. 

Pre 0.5 0.3 3.3 26.4 69.5 
0.0493 

Post 0.7 0 0.7 29.1 69.5 

I use all kinds of materials (e.g., 
blocks, toys, boxes) for 
STEM activities. 

Pre 0.3 1.4 16.9 54.8 26.7 2.99E-
11** 

Post 0.7 0 3.5 55.3 40.4 

I collect materials and objects to 
use in STEM activities. 

Pre 0.8 4.4 21.7 51.4 21.7 
0.0004* 

Post 0 0 9.8 53.8 36.4 

I demonstrate experimental 
procedures (e.g., comparing 
objects to see if they will sink or 
float) with my preschool children. 

Pre 0.3 0.9 12.2 57.1 29.5 

0.1569 

Post 0 0 6.3 58.6 35.2 

I do not mind the messiness 
created when doing hands-on 
STEM activities. 

Pre 0.3 1.1 8.2 47.7 42.6 
0.4744 

Post 0.8 0.8 10.2 53.9 34.4 

Pre 8.8 26.4 35.5 24.1 5.1 0.3761 
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I do not have enough materials to 
do STEM activities. 

Post 14.1 29.7 28.9 23.4 3.9 

 

10.5. Inquiry-Based Activities 

Table 44 shows that there is a significant difference in the patterns of responses for three of the 

items related to educators’ perceptions of how comfortable they feel in facilitating STEM inquiry-

based learning activities. More respondents in the post occasion sample were comfortable in 

facilitating inquiry-based learning activities related to optics (72.3%), life sciences (83.3%) and 

engineering topics (56.8%) compared with respondents in the pre occasion sample (52.1%, 72.8% 

and 56.3% respectively). One would anticipate these findings are a consequence of the educators’ 

experiences in delivering aspects of the Little Scientists’ program. 

Table 44. How comfortable educators feel in facilitating STEM inquiry-based learning activities. 

  

 
Strongly  
Disagree 

 

Disagree Neutral Agree 
Strongly 

Agree 
Sig p. 

I feel comfortable facilitating 
inquiry-based learning activities 
related to physical and energy 
science topics (e.g., force of 
gravity, gas, liquids, solids). 

Pre 1.9 15.0 39.5 35.1 8.4 

0.0015 

Post  7.1 30.5 46.8 15.6 

I feel comfortable facilitating 
inquiry-based learning activities 
related to optics (e.g. light, colour, 
vision). 

Pre 1.1 12.8 34.1 41.7 10.4 

0.0004* 

Post  6.4 21.3 53.2 19.1 

I feel comfortable facilitating 
inquiry-based learning activities 
related to life science topics (e.g., 
living things, plants, animals). 

Pre 0.6 4.7 21.9 56.1 16.7 
3.89E-
05** 

Post  0.8 15.9 59.1 24.2 

I feel comfortable facilitating 
inquiry-based learning activities 
related to engineering topics. 

Pre 3.6 30.3 39.7 21.9 4.4 2.54E-
07** 

Post  15.2 28.0 47.0 9.8 

I feel comfortable facilitating 
inquiry-based learning activities 
related to sustainability topics. 

Pre 0.8 5.0 22.8 52.2 19.2 
0.6271 

Post  3.8 19.7 50.8 25.8 

I feel comfortable facilitating 
inquiry-based learning activities 
related to mathematics topics (e.g. 
shapes, numbers). 

Pre 0.3 3.4 12.2 60.8 23.3 

0.5851 

Post  2.3 10.2 57.0 30.5 

I feel comfortable facilitating 
inquiry-based learning activities 
related to Earth science topics 
(e.g., Sun, Moon, stars, weather). 

Pre 0.3 6.8 23.3 53.7 15.9 

0.0470 

Post  2.3 21.1 57.0 19.5 
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10.6. Key Messages 

KM12: There is a significant difference between the pre and post occasion samples in the 

participants’ perceptions of how sufficient their STEM knowledge is in relation to their work. 

These positive results are likely a reflection of the post occasion respondents’ involvement in 

the Little Scientists’ program. 

KM13: There are no significant differences in the patterns of responses related to the benefits of 

STEM-based activities. Educators from both samples had similar perceptions about the 

benefits of STEM-related activities and felt they were of benefit to preschoolers. 

KM14: There appears to be more educators in the post-occasion sample who feel comfortable in 

facilitating STEM inquiry-based learning activities compared with those in the pre occasion 

sample. A higher percentage of the post occasion respondents were comfortable talking 

with young children about the scientific inquiry method, using scientific tools and discussing 

ideas and issues of STEM learning with other educators compared with the pre occasion 

respondents.   

KM15: There is a significant difference between the samples in how confident they are in exploring 

STEM with preschoolers where the post occasion educators appear to be more confident 

compared with the pre occasion respondents. This increased confidence may be due to their 

involvement in Little Scientists. 
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11. Results: Partner Organisations and Trainers Survey 

 

11.1. Demographic Data 

The Little Scientists’ Partner Organisations and Trainers’ survey was completed by 57 respondents. 

Figure 16 displays respondents’ affiliation with Little Scientists. The majority of respondents 

indicated they were a local network trainer. The four respondents who nominated “Other” were two 

Head Trainers; a representative from Statewide Services, Department of Education; and a supervisor 

of staff who have completed the training. 

 

Figure 16. Respondents’ affiliation with Little Scientists. 

 

The 27 respondents who identified themselves as trainers commenced in different years. The 

earliest was 2015, and respondents have commenced as recently as October 2018. The trainers were 

also asked to comment on the number of Little Scientists training sessions they had conducted. Two 

of the respondents seemed highly experienced indicating they had conducted 17 and 18 workshops 

respectively. Nine of the trainers indicated they were yet to conduct a training session. 

 

47.37%

24.56%

33.33%

3.51%
1.75%

7.02%

Local Network Trainer

Local Network Coordinator/Manager

Little Scientists House

Corporate Partner

Community Partner

Other (please specify)
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11.2. Feelings about Little Scientists  

Respondents were asked about how they felt about Little Scientists so far. Figure 17 presents the 

results for this item. It is evident that the majority of respondents have positive to very positive 

feelings about Little Scientists. 

 

Figure 17. How respondents feel about Little Scientists so far. 

 

Respondents were asked to comment on why they feel this way. Table 45 presents some of the 

reasons offered by respondents for why they feel this way. It is interesting to note the positive 

comments that are also noted within the neutral category.  

Table 45. Reasons for how respondents feel about Little Scientists. 

 
Categories 
 

 
Comments on why respondents feel this way 

Very positive  Little Scientists is a great organisation to be involved with. Their staff are always 
friendly, supportive and available. The LS product reflects best practice in early 
childhood pedagogy as well as developing educators’ scientific understanding and 
capacity to provide a science focus in their program. 
 

 The program meets a number of learning styles, evidence based and professionally 
organised. Topics and associated resources are valuable in supporting children (and 
adults) break down any real or perceived bias relating to STEM. 

 
 I find the program of high quality. The Team at Little Scientists are very supportive 

and professional. I enjoy attending the training myself and then facilitating 
workshops with groups of educators and seeing them making discoveries and having 
fun experimenting and thinking about science differently by the end of the day. 
 

 I love training the workshops & can see the importance this plays in the education & 
knowledge of educators that go back and put the information into practice. I also see 
the importance of STEM in the early childhood field. 

 
 Fantastic program, easy to roll out and very well received by educators. Fills an 

obvious gap in STEM training. 
 

49.1%

35.9%

13.2%
1.9%

Very Positive

Positive

Neutral

Negative

Very Negative
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 Engaging and supportive approach for educators, hands on, scaffolded, practical 
learning and networking. Empowers educators to actively explore STEM with 
children. 

 
 Participants have enjoyed the courses and I can see them displaying more confidence 

to engage in science during their day to day work with children. 
 

Positive  Motivated to begin. 
 

 It's a great program, well thought out and set up so it's ready to go. My only 
reservation is that as an industry partner and trainer I'm not trained in early 
childhood education and I'm not sure whether that is completely supportive for the 
educators attending the workshop. 

 
 Feedback from participants and trainers is positive. 
 
 I get a great response from the participants in the workshops and they leave feeling 

empowered. 
 

Neutral  My neutrality concerns my opportunity to deliver training with a high quality lens 
attached which deeply engages with a pedagogy connecting children's development 
and learning. My concerns relate to the quality of the initial training, the low level of 
discussion and lack of underpinning EC knowledge. 
 

 I feel very positive about the initiative and the benefits for children I remain 
uncomfortable about the way the training is delivered to experienced trainers and 
educators - our trainers report a mismatch between the pedagogy of the initiative 
and the training delivery model.  Also, we put in hours of time to prepare equipment 
and to deliver deep learning experiences for educators keeping in mind the varying 
entry points, experiences and confidence of educators in this area- the delivery of 
train the trainer by LS seems to be a one size fits all - from an organisational, 
practical and cost point of view the train the trainer program delivered by LS could 
be more efficient and rigorous e.g. one full day instead of one and half - costly for 
interstate travel and accommodation and for release of staff to attend the training.  I 
think the training of trainers could be improved if the investment was made for 
someone with STEM and teaching background offered the training - this person or 
persons could offer the training program in states rather than travel to Sydney.  
Overall - the training program offered by LS to improve in depth and rigour, 
organisational efficiencies and connection between philosophy, pedagogy and 
practice. 
 

 Pros:   - I think the program is engaging and very beneficial for services to promote 
STEM  - Program has also been a great opportunity for participants to network with 
other like-minded adult learners  - Program allows participants to work within a 
group or individually, based on their preferred learning styles.    Cons:   - Cost 
involved for travel and accommodation to be trained up in new topics  - Cost 
involved in time, travel and accommodation as a statewide provider  - Time and cost 
involved in collecting, purchasing and storing resources  - As a trainer, carting 
resources to workshop venues   - Time taken to plan, follow up on and contact 
services to reengage in program. 

 
 I have not provided any training as yet. 
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11.3. Children’s Attitudes towards STEM 

Respondents were asked to indicate their level of agreement in relation to whether Little Scientists 

fosters children's positive attitudes towards STEM. Figure 18 shows that there is a high level of 

agreement with the majority of respondents (88.7%) indicating Little Scientists does foster children’s 

positive attitudes towards STEM.  

 

Figure 18. Respondents’ level of agreement in relation to Little Scientists fostering children’s positive attitudes 

towards STEM. 

 

Respondents were asked to comment on why they feel this way. Table 46 displays the reasons 

offered by thirteen respondents. The remaining respondents did not offer a reason for this question. 

It is evident that for those who have seen the program implemented with children they feel positive 

attitudes evident. 

Table 46. Respondents’ reasons for why they feel Little Scientists fosters children’s positive attitudes towards 

STEM. 

 
Categories 
 

 
Comments on why respondents feel this way 

Strongly Agree  Experiential learning. Strength based approach. 
 

 I have seen first-hand the excitement and joy in the faces of the children when they 
explore science for the first, second or fifth time. 

 
 I believe it will and has already as I’ve started to use the approach in my classroom. 

 
 Although not directly involved in the delivery model, the feedback from the sector 

and trainers has influenced my answer.  
 

 Hands on learning, fun, collaborative, enjoyable. Focusing on learning and 
investigating and the fact that the teachers do not have to know the answers to do 
STEM... they can discover with the children and have the confidence to explore and 
learn. 
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43.4%

11.3%
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Agree
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Disagree
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 Our children love being involved with science and we have science areas in all of our 
rooms and many parts of the children's play days involves science. 

 
 The feedback from the workshops is positive and seeing educators inspired to 

increase their understanding and therefore practice with children lays a strong 
foundation for breaking down barriers and attitudes relating to STEM. 

 

Agree  I am not directly involved in working with children so rely on feedback from 
educators. 

 
 If it is promoted in an engaging manner then teachers will embrace it. 
 
 The ideas were great. 

 

Neutral  When delivered by educators who understand the pedagogy it will inevitably foster 
positive attitudes towards STEM. When not linked to knowledge of children's 
learning and development, its impact will be tenuous. 
 

 As I haven't seen programs being run in services with children, it is hard to make a 
call on this, if Little Scientists is implemented by educators, in the way we talk about 
it in workshops, I believe it would foster positive attitudes. 

 
 I wish I could go in and see the direct impact myself. 
 

 

11.4. Educators’ Attitudes towards STEM 

Respondents were asked to indicate their level of agreement in relation to whether Little Scientists 

has fostered educators’ positive attitudes towards STEM. Figure 19 shows that the majority of 

respondents believe Little Scientists fosters educators’ positive attitudes towards STEM. 

 

Figure 19. Respondents’ level of agreement in relation to Little Scientists fostering educators’ positive attitudes 

towards STEM. 
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Table 47 presents the reasons offered by sixteen respondents for why they feel this way. The 

remaining respondents chose not to provide a comment or reason for this question. The reasons 

offered suggest that the Little Scientists program seems to build confidence within the educators 

which in turn is reflected in them having positive attitudes towards STEM.  

Table 47. Respondents’ reasons for why they feel Little Scientists fosters educators’ positive attitudes towards 

STEM. 

 
Categories 
 

 
Comments on why respondents feel this way 

Strongly Agree  There have definitely been a lot of occasions where participants have come into 
program feeling quite dubious, but once they have completed the training feel more 
confident and capable :) 
 

 Very supportive of educators in their knowledge and understanding and therefore 
implementation within the children's programs. 

 
 I have found that often educators leave the workshop with a positive attitude and an 

eagerness and confidence to implement what they have learnt in their context. This 
is also shown in their evaluations. 

 
 I have had very positive feedback from educators. 

 
 Participants love the training and leave with a positive attitude. They report back 

their successes and their new directions.  
 
 Many educators are now encouraged to implement science, even in the Nursery. 
 
 The training you offer gives educators confidence and ideas. 
 
 STEM is being implemented on a daily basis in all rooms. 

 
 Our staff have loved attending the workshops and have bought ideas back to 

implement with the children. 
 

Agree  Often educator’s image of self as competent and capable in this area is quite low. 
 
 Has improved my knowledge and attitude to how to deliver STEM ed. 

 
 Always hard to get everyone on board when back at the service. 
 

Neutral  I am not sure how teachers feel about it as yet. 
 

 

11.5. Children’s STEM Learning 

Respondents were asked to indicate their level of agreement in relation to whether Little Scientists 

assisted children’s STEM learning. Figure 20 shows that 88.6% of respondents believe that Little 

Scientists assists children’s STEM learning.  
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Figure 20. Respondents’ level of agreement in relation to Little Scientists assisting children’s STEM learning. 

 

Table 48 presents the reasons offered by the ten respondents who provided a comment for their 

level of agreement in relation to the Little Scientists program assisting children’s STEM learning. It 

seems the respondent who selected disagree for this response believes children’s STEM learning is 

based on the educators and the pedagogical approaches they adopt in covering the STEM content.  

Table 48. Respondents’ reasons for their level of agreement in relation to Little Scientists assisting children’s 

STEM learning. 

 
Categories 
 

 
Comments on why respondents feel this way 

Strongly Agree  The topics are relevant and extend on the children’s prior knowledge. 
 
 Through inquiry-based workshops, this enables educators to implement their 

learnings in practice with children; therefore ensuring meaningful experiences are 
provided. 
 

Agree  From discussions with educators in workshops and their sharing of stories, I believe 
that Little Scientists does assist STEM learning for children. 
 

 Would like to see an evaluation project to track prior and after involvement. 
 
 Little Scientist has increased the provision of STEM in the centres where educators 

have received training. 
 

 On average I feel the fantastic work taking place through the Little Scientist program 
is having an overall positive impact. But really all this comes back to the actions of 
adults after they have participated in the program. 

 
 I think the inquiry cycle could be made shorter.  It is too hard for learners to 

remember. 
 

Neutral  I have not seen the transfer. 
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 I am not witness to the way Little Scientists has impacted on individual students at 
this point. 

 

Disagree  Teachers and educators and a robust pedagogy based on image of the child, the 
environment as the 3rd teacher and a strong knowledge of child development and 
learning assist children's STEM learning. It is also their interest in providing STEM 
provocations every day that enable and assist children's STEM learning. 
 

 

11.6. Child-Led Discovery and Research 

Respondents were asked to indicate their level of agreement in relation to whether Little Scientists 

encourages child-led discovery and research on a daily basis. Figure 21 shows that the majority of 

respondents believe the Little Scientists program encourages child-led discovery and research on a 

daily basis. 

 

Figure 21. Respondents’ level of agreement in relation to Little Scientists encouraging child-led discovery and 

research on a daily basis. 

 

Nine respondents offered a comment in relation to this item. One of the respondents who selected 

strongly agree stated that “this is an integral part of the Little Scientists philosophy”, one who 

selected agree said “That is certainly a positive aspect of the training. When it is more strongly 

underpinned with an understanding of the pedagogy in an Early Childhood context I will strongly 

agree.”  Another respondent who offered a comment selected agree and indicated they felt this was 

the case “in prior to school settings [but] needs some contextualising for the first year of primary 

schooling.” 
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11.7. Educators’ STEM Knowledge 

Respondents were asked to indicate their level of agreement in relation to whether Little Scientists 

enhanced educators’ STEM knowledge. Figure 22 displays respondents’ level of agreement to this 

item. The majority of respondents strongly agreed (52.8%) or agreed (41.5%) that Little Scientists 

enhanced educators’ STEM knowledge.  

 

Figure 22. Respondents’ level of agreement in relation to Little Scientists enhancing educators’ STEM 

knowledge. 

 

Nine respondents offered a comment in relation to this item. One of the respondents who selected 

strongly agree stated that “this has been evident in my workshops through educators’ comments and 

evaluations of the workshops”, one who selected agree said that this “will be true for most”. Another 

respondent who offered a comment selected neutral and indicated this “this would be incidental 

rather than integral  My experience of the training by LS is that it doesn't focus on knowledge or 

pedagogical content knowledge - focuses on engagement with experiences using an inquiry, 

somewhat constructivist model”. 

 

11.8. Educators’ Enthusiasm for Inquiry-Based Learning 

Respondents were asked to indicate their level of agreement in relation to whether Little Scientists 

sparked educators’ enthusiasm for discovery and inquiry-based learning. Figure 23 displays 

respondents’ level of agreement to this item. The majority of respondents agreed (48.1%) or 

strongly agreed (42.3%) that Little Scientists sparks educators’ enthusiasm for discovery and inquiry-

based learning.  
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Figure 23. Respondents’ level of agreement in relation to Little Scientists sparking educators’ enthusiasm for 

discovery and inquiry-based learning. 

 

Table 49 displays some of the reasons offered by the fourteen respondents who provided a 

comment for their level of agreement in relation to the Little Scientists program sparking educators’ 

enthusiasm for discovery and inquiry-based learning.  

Table 49. Respondents’ reasons for their level of agreement in relation to Little Scientists sparking educators’ 

enthusiasm for discovery and inquiry-based learning. 

 
Categories 
 

 
Comments on why respondents feel this way 

Strongly Agree  Educators return for more training full of enthusiasm and with stories of success. 
 

 I think the introduction of new topics on a regular basis, keeps the educators’ 
interest and engagement with the program. 

 
 This is evident by the active participation and evaluation. 

 
 I think the introduction of new topics on a regular basis, keeps the educators interest 

and engagement with the program. 
 

Agree  Hopefully it those who have undertaken the training are able to ignite enthusiasm in 
their colleagues for sustained inquiry based learning environments. 

 
 This is largely attributed to the high quality of our teachers who offer the training to 

the network. They spend a lot of time deepening the experiences and integrating 
across the disciplines and contextualising within the espoused pedagogical 
framework of LS. 

 
 Some educators are apparent in their love of science and finding good ways of 

delivering that to the children. Others are less interested and possibly intimidated by 
science/STEM as it hasn't been an interest and that lack of enthusiasm can limit 
advancement. 
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48.1%
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Agree
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 Educators return for further modules with enthusiasm. 
 

Neutral  We need more access to the workshops to continue our training and foster 
educator's enthusiasm. 

 
 I am unsure of this at this point. 
 

 

11.9. Strengths of the Program 

Table 50 summarises the themes that emerged from the 63 responses by 52 participants to the 

question, “What do you see as the strengths of the Little Scientists program?” The majority of the 

respondents found that the Little Scientists program is very practical and educators could use 

everyday materials for applying their STEM learning. Fourteen respondents identified that STEM 

could be integrated into play-based learning as it focuses on children’s interest. It is evident from the 

responses that the Little Scientists program builds educators’ confidence in teaching STEM and 

broaden STEM knowledge in the early childhood context. Nine responses reflect that the educator 

could easily initiate and integrate STEM into their teaching after they complete the training. Also, 

respondents found that the program is interesting and enthusiastic. Respondents commented 

positively regarding the STEM materials, and they think their learning is easy to implement.  

Table 50. What do you see as the strengths of the Little Scientists program? 

 
Themes 
 

 
Percentage of responses (N=17) 

Everyday materials/practical/hands-on 
 

29% 

Play-based learning/ child centred/inquiry based 
 

22% 

Build confidence/ broaden STEM knowledge 
 

16% 

Encourage educators to initiate/Teacher-initiated 
 

14% 

Enthusiasm/program is interesting 
 

11% 

Easy to implement/affordable/inclusive of all levels 
 

8% 

  

11.10. Challenges Presented by the Program 

Table 51 summarises the themes that emerged from the 58 responses by 52 participants to the 

question, “What challenges has the Little Scientists program presented?” The main challenge 

identified by the participants is the cost of attending the PD session. For example, when a full-time 

staff member participates in a PD session for the full-day program, the centre needs to hire a casual 

staff replacement, creating an additional cost for the service. However, this is a sector-wide issue, 

with the costs associated with PD regularly cited as a barrier to participation. Thus, these comments 

are not necessarily specific to the Little Scientists program. 

Participants indicated that there may be a perception among educators that they may need to buy 

lots of expensive resources. 12 respondents identified the challenges in training educators who are 

not interested in STEM teaching or educators who already have extensive experiences in STEM 
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teaching. Furthermore, as the Little Scientists training is a day-long program, it may be perceived as 

time-consuming for educators. Also, educators do not wish to travel a long distance to participate in 

the training.   

Comments were received early in the study about administrative complexity such as payment issues; 

however, comments of this nature diminished during the course of the evaluation, suggesting that 

improvements made to the administrative processes were having a positive effect. There are mixed 

comments regarding the link to the Early Years Learning Framework (EYLF). Some respondents find 

the program is linked to the EYLF, whereas a few of them wish to have a greater link to the EYLF. 

However, positive feedback is received from participants indicating that the program has improved 

in the recent year and is ultimately useful. 

Table 51. What challenges has the Little Scientists program presented? 

 
Themes 
 

 
Percentage of responses (N=17) 

Cost of PD session/resources is high /unable to access for all staff 
 

38% 

Engaging educators who are not interested in STEM/ overconfident 
 

21% 

Time consuming /distance location 
 

19% 

Administration 
 

15% 

Links to the EYLF/ Moving forward with STEM/ need to have a greater 
link to EYLF/open-ended 

7% 

  

11.11. Suggestions for Improvement 

Table 52 summarises themes emerging from the 52 responses to the question, “What suggestions 

would you make for improvements to the Little Scientists program?” There were a variety of 

suggestions for improvements to the program. The majority of the respondents suggested that the 

topic should be specific and updated when presented as well as the topic should be linked to EYLF. 

They also propose for further training. Respondents indicated that educators ask for avoiding 

administrative complexity such as payment or participating in the training or improving the website. 

Centres are restricted in relation to some issues, for example, the use of food in play; thus the 

training could suggest for alternatives. Also, alternative philosophies or pedagogies can be 

incorporated in the training as inquiry circle can be reframed. Six respondents felt that the trainer 

should have early childhood background for understanding the early childhood education context 

along with STEM knowledge.  Training time could be reduced from one day to 4 or 5 hours. Five 

respondents indicated that it would be very good if the trainer could do follow up visit to help 

implement STEM learning in the centre. Community involvement is identified as being important to 

foster the program. Three respondents suggested that the STEM workshop can be organised for 

children. It is found by participants that the program is improving based on previous feedback. 
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Table 52. What suggestions would you make for improvements to the Little Scientists program? 

 
Themes 
 

 
Percentage of responses (N=17) 

Updated content/ focus on specific topic or link to EYLF or 
curriculum/Further training 

23% 

Reduce administrative complexity (e.g., payment, more 
funding/application, improve website/reduce distance)  
 

19% 

Hands on experiences are open-ended/ encourage alternative/Reframe 
inquiry circle  

13% 

STEM trainer with early years background 
 

11% 

Reduce time for training 
 

10% 

Follow up/ visit to help implement the learning in the centre  
 

10% 

Community involvement (networking)/ involve directors/national 
competition  
 

8% 

Workshop for Children 
 

6% 

  

11.12. Key Learning from the Program 

Finally, Table 53 summarises the themes from the 55 responses by 52 participants to the question, 

“What is the key piece of learning that you will take away from the Little Scientists program?” After 

completing the program, most of the educators find they could integrate STEM through teaching in 

early childhood context as they wish. 16 respondents understood the importance of STEM learning 

with children and they are encouraged to experiment their STEM learning with children. Many of 

them found the training is inspiring as well as fun. It is not necessary that they follow step-by-step 

guidelines for implementing STEM in education settings. The educators do not need to be expert in 

STEM or confident in STEM; rather the teachers’ intentions, and initiatives in teaching STEM, is 

sufficient to teach STEM. The educators think they could implement STEM teaching with children 

from birth. The main take-home message identified is that STEM is everywhere, and educators can 

teach STEM in an everyday setting.  

Table 53. What is the key piece of learning that you will take away from the Little Scientists program? 

 
Themes 
 

 
Percentage of responses (N=17) 

STEM is everywhere, and this can be applied in early childhood 
education settings 
 

36% 

Experiment and discover/importance of STEM learning with children   
 

29% 

Training is Inspiring/STEM is fun 
 

20% 

How to integrate STEM learning through teaching as educators wish or 
as fits within their setting 
 

15% 
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11.13. Key Messages 

KM16: It seems all partner organisation/trainer respondents feel the Little Scientists training helped 

them to understand that STEM is everywhere and they can integrate STEM through their 

teaching as they wish in terms of their educational context. 

KM17: The majority of partner organisation/trainer respondents think the Little Scientists training is 

easy to implement, builds confidence in teaching STEM, and that the educators who are 

really interested in STEM are engaged in STEM activities after they completed the training. 

Furthermore, the educators can use everyday materials in teaching STEM. 

KM18: The partner organisation/trainer respondents have indicated that the cost of the training 

may be a barrier to participation. However, this is consistent with a sector-wide issue 

associated with accessing professional learning, and is not necessarily reflective of the Little 

Scientists program. 

KM19: Partner organisation/trainer respondents recommend that trainers have an early childhood 

education background as well as STEM knowledge.   

KM20: Overall, the partner organisations and trainers who responded to this survey feel positive 

about the Little Scientists program.  

KM21: All partner organisation/trainer respondents see the value of the program in terms of 

fostering educators’ positive attitudes towards STEM and in encouraging discovery and 

inquiry-based learning on a daily basis. 
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12. Results: Professional Learning Networks (PLNs)  

 

12.1. Recruitment and Formation of PLNs 

In the first instance, the evaluation study provided the opportunity to offer the Little Scientists 

professional development to teacher education students at Charles Sturt University and Swinburne 

University, respectively. An initial approach was made to Charles Sturt University students in 2017, 

with plans to make an approach to Swinburne University students in 2018. 

Regrettably, the uptake of the Little Scientists workshop opportunity by Charles Sturt University 

students was limited. Despite distributing the workshop invitation to more than 500 pre-service and 

in-service teacher education students at Charles Sturt University, only four students attended the 

workshop in Penrith. These students were all in-service teacher education students from the Penrith 

area. To make the workshop viable, attendance was complemented by educators from Penrith 

Council. 

Communications with pre-service teacher education students at Charles Sturt University suggest 

that students do not yet see the relevance of the Little Scientists workshop program to their current, 

or perhaps even future, practices. If teacher education students are a desired audience for the Little 

Scientists program, a more targeted, pre-service approach may be required to establish interest and 

relevance for this population. 

Communications with in-service teacher education students at Charles Sturt University generated 

much higher levels of interest. Little Scientists was viewed as directly relevant to the current 

workplaces of these students. However, factors related to work, family, and study commitments, in 

addition to geographical location, limited the participation of this population in the trial PLN. 

Those students who did attend the workshop have indicated a positive response regarding the 

experience, and all workshop participants (students plus additional attendees) expressed interest in 

participating in the trial PLN. The trial PLN group was established in November 2017 through initial 

face-to-face communication during the Penrith workshop day and additionally through continuing 

email communication, and was facilitated by Dr Carmen Huser. PLN implementation was the focus of 

Year 2 of the study. 

During the first half of 2018, the email communication with the Penrith PLN focused to establish a 

stable contact to the Penrith PLN educators and communicate and make transparent the PLN online 

component. The research team together with the DET discussed several ideas for facilitating virtual 

conversations. A solution was found through the DET’s offer to create an online platform, GovDex 

which allows highest data storage security. One challenge for the trial PLN was to maintain the 

participants’ interest through email communication until the finalisation of the solution and 

establishment of the GovDex platform.  Three out of nine members of the initial Penrith PLN 

continued their participation.  

Similar challenges with the trial of the Penrith PLN of maintaining contact virtually were continuously 

arising during the recruitment of the further PLN groups. Email invitations that were sent to services 

which attended at least one Little Scientists workshop were not successful. However, on the 

contrary, invitations via email to those participants who had self-nominated and expressed interest 

to be contacted in the surveys were found to have some response success. 10 self-nominated 

participants signed up to the PLN since the GovDex platform was created in Term 2 in 2018. 
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Together with the Penrith PLN, the self-nominated participants started virtual conversations. Dr 

Huser facilitated these conversations regularly and provoked the PLN members to share their 

experiences and thoughts on STEM education in their services after participating in one or more 

Little Scientists workshops and implementing content into their practices.  

A very successful recruitment strategy was to collaborate with Little Scientists network partners who 

supported to meet educators face-to-face. During a workshop facilitated by the local network 

partner in the Northern Territory Department of Education, Dr Carmen Huser engaged with a group 

of educators in Katherine NT, as well as with a group of educators in Darwin. The Katherine-based 

PLN used the strategy from the trial PLN: during a Little Scientists workshop in Katherine, the 

majority of workshop attendees (N=7) expressed interest for continuing professional learning 

virtually. However, some attendees communicated that internet reception and being time-poor are 

factors that work counterproductive for sustained online participation.  

Following the high response rate through this strategy to meet educators during a workshop, a 

Melbourne-based PLN was established in November 2018 following a Little Scientists workshop. 3 of 

the 12 attendees expressed interest for virtual conversations. During the workshop, attendees had 

time to ask questions about participation and receive more insight into the virtual professional 

learning community. There seemed to be concerns about a compulsory or a minimum level of 

engagement. Investing time into the PLN was again perceived as an issue, in particular, towards the 

end of the year. Despite an offered opportunity to have a recorded conversation on the day, 

participants decided to rather have a look at the virtual component.  

One educator in Darwin who had self-nominated herself in the survey expressed interest to host a 

face-to-face meeting during Dr Carmen Huser’s visit to the Northern Territory PLN. The local network 

partner from the Norther Territory’s Department of Education supported the meeting in contacting 

educators in and around Darwin. Despite joint efforts of inviting educators, there was a low 

response rate. However, three educators based in Darwin consented to join a casual afternoon tea 

and to record the professional exchange that developed during the afternoon. Dr Huser facilitated 

and moderated the professional focus group conversation. Those three Darwin-based educators also 

joined the online PLN platform. 

Another strategy of recruitment was to invite the National and State Early STEM Award Winners. 

Four educators joined the PLN. In early November 2018, 30 educators in total had given their 

consent and received access to the online platform. PLN participants were located in all states, and 

two of the country’s territories, covering New South Wales, Northern Territory, Queensland, South 

Australia, Tasmania, Victoria and Western Australia, with the majority from NSW, VIC and NT. The 

self-nominated participants were the most active.   

The virtual PLN conversations started with broad and introductory questions which aimed that 

participants familiarise with each other and establish a relationship, as well to create a shared and 

safe space to exchange experiences and ideas. Participants were prompted to tell the facilitator and 

the other participants about themselves, how many years or months they have been part of the 

Little Scientists community, and how many workshops they had attended. Initially, participants 

started generally to discuss what their experiences with STEM education and using the ideas from 

Little Scientists workshops at their centre with the children have been. As the conversations 

continued, Dr Huser prompted further questions to the whole group or to particular participants to 

elaborate further on their posts. Some participants also initiated their peers to provide more detail 

and responded to each other’s questions.  
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12.2. STEM Education in the PLN Conversations 

The evaluation of the PLN conversations applied a thematic analysis approach to analyse the 

emerging qualitative data. Qualitative data comprise the virtual PLN conversations, and additionally, 

the Darwin-based PLN focus group conversation which lasted 52 minutes. This focus group recording 

was transcribed verbatim. For the purpose of the evaluation, the qualitative data generated from 

this focus group has been analysed, alongside the data originating from the virtual conversations. 

The qualitative data are able to complement the overall examination in relation to the impact of 

Little Scientists on early childhood educators, on the culture of STEM education in early childhood 

settings, and on children’s engagement in STEM learning. The PLNs will continue for the rest of 2018 

and finalise in early 2019. 

The conceptual framework of effective STEM education (Murphy, MacDonald, Danaia, & Wang, 

2018) informs the thematic analysis. Five out of the six elements of effective STEM education are of 

particular interest. The analysis is deductive and investigates the aspects of the impact of STEM 

education on learners, and looked for the themes; STEM capabilities, STEM dispositions, STEM 

education practices, equity issues in STEM education, and the capacity of STEM educators. STEM 

trajectories was as expected not evident in the data. Coding themes and associated key words 

developed for the conceptual framework (Murphy et al., 2018) were applied to the analysis of the 

qualitative data set in this evaluation.  

From online postings and during the focus group conversation, educators shared positive stories 

around their STEM education in their services after attending the Little Scientists workshops. 

Excerpts from the online and focus group conversations exemplify how five of the conceptual 

themes of effective STEM education (Murphy et al., 2018) have relevance for the educators who 

participate in the PLN. The following results illustrate STEM capabilities, STEM dispositions, STEM 

education practices, equity issues in STEM education, and the capacity of STEM educators. 

 

12.3. Capabilities 

Many of the online posts and contributions in the focus group conversation discussed children’s 

STEM related capabilities that have been identified to equip them for their futures. Educators in 

both modes noticed the children hypothesizing and predicting.  

For instance some of our children discovered the other day that when they 

put the batman figure with a cape on top of the central heating vent on the 

floor (which blows air upwards) that the cape would blow up and around 

with the air. This then led to discussions around why the cape was moving, 

what they thought was happening and also about if we can see the air? 

(online) 

Such thinking and hypothesising have been a focus in the educators’ conversations, but also 

capabilities such as problem-solving, planning and designing. One educator was fascinated how the 

children transferred knowledge into their play. 

I found that my children have begun to understand the thinking process. 

They love making hypotheses and find the results… The engineering corner 

helped them to bring the new knowledge into their construction and 

building games. Now they plan before execute which is fascinating. (online) 
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In another centre, the educators got the children involved into thinking about an issue in their 

outdoor area. The children and educators were faced with the problem of how to get the children’s 

bikes over a creek. From a real-life problem, the children created mind maps of solutions and 

experimented with different material. There was a lot of “trial and error”, as the educator reported, 

and that they were “still working through a 'workable' plan for a new bridge” (online). However, this 

example also illustrates the creative problem solving and collaborative thinking, planning and 

executing of ideas between children and educators, as well as children with their peers.  

The notion that science and mathematics is present in any daily activity and that children bring many 

capabilities to their STEM learning was acknowledged by the PLN participants. The Darwin-based 

PLN explored that simple activities such as mixing colours or cooking and baking involve STEM 

capabilities, and that the children bring knowledge and skills to them. 

 Well, they’re just mixing but they’re learning so many different things while 

doing. They know like full and empty, and how heavy things are. If things 

will tip over, how many colours. You know. All these different things. (focus 

group) 

I find that children already have a really strong background knowledge of 

full and empty, and all sorts of concepts. What we’re helping them with is 

sometimes the language rather than the actual concepts they already know 

a lot of it. (focus group) 

This matched with an online post that “these learning opportunities encouraged the children to 

think about scientific concepts.” While some educators focused on what the children are already 

capable of, others highlighted their role in supporting children so they develop their scientific 

thinking.  

A big focus on educator role was on providing children with the language and terms and hence 

children’s communication skills around STEM. Online posts talked about the conscious use of 

scientific language by educators, for example, that they “introduced [the children] to words, such as 

experiment”, and that the team “embraced a new vocabulary to make STEM more visible to children 

and parents”. The focus group also discussed this topic; educators emphasised that having the 

language to talk about science enables the children to communicate their knowledge.   

But when you give them the words, then empowers them with their 

learning. So, it’s not so much as imparting the knowledge – they already 

got a lot of knowledge.” (Focus group) 

And we do experiments. And we talk about what we hypothesize. We 

predict. We use these words with the children in the preschool. We record. 

And we evaluate in the end: Did it work? Why didn’t it work? We use all 

these techniques with the kids. (Focus group) 

And being able to talk to them and questioning in those different ways of 

speaking to them, and that can lead on to more things you can do. (Focus 

group) 

Exploring and self-directed learning are both relevant capabilities for children and their future STEM 

professional opportunities. Both have been recognised and supported by PLN participants. While 

many educators discussed practices to provide free exploration for the children at their services, on 
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another note, educators reflected their role particularly within such practices and what strategies 

are beneficial for children’s developing capabilities. 

Throughout the STEM project educators realised the importance of stepping 

back when it came to leading the project. Children are very capable of 

leading a project and allowing them to lead it makes the project flow more 

naturally. Educators found that giving the children the space, time and 

resources to explore allowed them to deepen their understanding, express 

their creativity and explored more. (online) 

What could start with a Little Scientists-influenced educator-child collaboration or an educator-

initiated STEM idea would often turn into a children-led project. Educators noticed children’s 

developing and growing STEM capabilities, for example, in a project that focused children 

categorising and grouping insects. 

Children and educators conversed about the habitats that insects come 

from, explored climate that insects like to live in, and what they like to eat. 

Children incorporated mathematical concepts and questions - how many 

legs, length of insects, exploring metamorphosis with caterpillars; insects 

that camouflaged; insects that were nocturnal, and explored such 

meanings. Children explored how to handle and care for the insects and 

created rules, so that children were not harming the insects and 

developed understanding of the importance of caring for the insects within 

the enclosures - providing water and food. Children asked many questions - 

particularly around habitats, food, which insects are nocturnal or have 

camouflage. (online) 

Digital STEM capabilities, including coding, digital literacy and ICT skills, were not mentioned, neither 

online, nor in the focus group conversation. The only time, such skills around emerging technologies 

were mentioned in educators’ comments were about the use of iPads to document children’s 

learning and projects, or for looking up and finding information.  

 

12.4. Dispositions 

Many of the educators mentioned children’s positive attitudes towards STEM learning after 

implementing Little Scientists in their services. When the PLN participants shared observations of the 

children, they described that the children engaged with STEM activities joyfully, with curiosity and 

motivation, which can all be identified as STEM dispositions. The following example illustrates this 

notion. 

I have noticed since then when I say we are going to do an experiment 

today, they are very excited to participate and join the group. It's been 

lovely to see these positive dispositions developing around science. (Online) 

It seems that educators also made use of children’s general dispositions for learning to support their 

motivation and positive mind-set towards STEM. In doing so, the educators were responsive to 

children’s questions and their interests, built and expanded on children’s explorations and play 

ideas. For example, a play in the sandpit could turn into a STEM related exploration. In one scenario, 

one participant explained that their project on rain, rainbows and light started with a “downpour of 
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rain” and stemmed from children’s initiative. Like this, STEM learning became meaningful to the 

children and was something that they could relate to.  

At the same time, the Little Scientists program itself “generates much interest with the children and 

provides options for great extension of learning”, as one of the educators posted to the PLN forum. 

Apart from children’s interest and curiosity, the three Darwin-based participants identified fun as 

the factor why children engage so well with STEM learning, as well as the novelty of such activities.  

 It’s simple little things. But sometimes, it’s just for children – is big, huge. 

It’s new experiences for them too. New words. New ways they’re learning. 

That’s experience. And that’s what they take on board. Children experience 

science. (Focus group) 

Comments during the face-to-face conversation and online were about children’s increasing 

confidence in STEM. One of the Darwin-based educators was sure that the children “wanting to 

learn more”. But she also reflected that a key aspect is to acknowledge children’s own pace “where 

they’re happy and they’re confident with themselves”. Children will learn best when they experience 

moments of pride: “Wow, look what I did.” To support children in those moments, documenting the 

child’s learning, as well as sharing it with peers was a strategy, an educator used to boost the child’s 

confidence.  

 

12.5. Educational Practices 

Many of PLN conversations were about the educators’ STEM practices since they have started to 

implement what they took from the Little Scientists workshops. There was a range of practices that 

the PLN covered. Educational practices included outdoor learning; hands-on experiences; play-based 

learning, interdisciplinary learning, demonstrations, child-led explorations; questioning and talking 

about science. Two major starting points were identified; one way was that educators introduced a 

topic through a demonstration to inspire children’s exploration.  

With the children, we have been putting lots of this into practice using open 

ended questions, giving demonstrations and providing learning spaces and 

experiences for the children to experiment with. I have set up a float and 

sink testing area and a table to explore the different weights of objects 

using scales and a balance scale to allow the children to compare weights. 

(online) 

In another online comment, an educator’s demonstration that was inspired by the Little Scientists 

Engineering workshop created much interest in the children who continued their own explorations 

in the dramatic play corner. The educator encouraged the continuation by providing resources which 

aligns with discussions around the role of the educator “to guide, provide the resources and scaffold 

learning” (online).  

The participants agreed that discovery and exploration through play are at the heart of teaching 

STEM. Children learn through their own explorations, while the adult balances a combination of 

roles: co-learner, helper, director, and recorder of children’s learning. Hence, considering the 

different roles educators can play, another way was to build on children’s own initial interests. 

Educators provided several examples where the children’s initiative was extended by providing 

resources or offering interdisciplinary learning, using all sorts of ways of approaching a topic through 

role play, books for looking up facts, storybooks, music, experiments, and outdoor experiences.  
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One exciting learning journey I can share is that of children's exploration of 

bugs and insects. This exciting journey began with a child's interest with 

discovery of a beetle. The journey began with examining the beetle 

features, how it moved and its habitat. This was extended with catching 

bugs with bug catchers and using magnifying glasses to examine the bugs 

and beetles. This was further extended with bug hunting with magnifying 

glasses and investigation of bees with an incursion from a beekeeper. 

Exploration and research action inquiry then took place on pollen and 

nectar and individual collections of bugs in buckets. A bug enclosure was set 

up with exploration of stick insects - getting to know the bugs, bug bravery, 

Bugmania extension and Bug Rules! The children applied this new 

knowledge gained and became familiar with upkeep of bugs. The life of a 

caterpillar was examined and extended with musical and literacy 

experiences. (Online)  

With Little Scientists, the educators reported that their STEM teaching has changed. One educator 

reflected that while her team always practiced and cultivated STEM learning, Little Scientists offered 

a range of approaches that made it very enjoyable for everyone. This emerged from the shift in their 

practices from educator-led to child-led learning. She highlighted that it allows children and 

educators to take their time and for free exploration. Although their former practice had their 

appeal, the educator’s emphasis is on this new approach. 

So, what we would be doing is the teacher doing an experiment, and 

children would help with the experiment. And then we’d use the words 

hypothesize, you know questioning, predicting. Is it going to – and these are 

the materials. If it was going to explode, we wear goggles. It was all 

exciting. The children could do it themselves afterwards. But it was us 

imparting knowledge. It was a teacher saying: “What do you think is going 

to happen?” And then doing it with us. But it was us doing it all. This [Little 

Scientists] is all about open-ended materials, and the children exploring it in 

play and coming up with concepts themselves, and us helping them to 

develop those concepts. So a very different angle from what we were doing. 

(Focus group) 

With their change in STEM teaching, the educator also saw a change in culture around educational 

practice. STEM is now a collaboration between educators and children where they engage in 

conversations together and explore in which the educator identified as a “community of inquiry”. 

We put our photos of some of the things they create, and we have big 

discussions, and I think the group discussions have been really great for the 

kids. We were making boats, and I was saying to Carmen, most of them just 

sank right to the bottom. And some floated. So we were like: why do we 

think this one would float? And a lot of children would just go: “I don’t 

know.” And then somebody would come up with an idea. And every single 

child would go: “Ahhh. Yes.” So they were all learning from each other. It’s 

not the teacher going: “A boat floats because of…” And then we’d say: “Ah 

ok, so if you think that, let’s see if we can test that.” And all together we 

made: “Maybe it should float, maybe it should sink again – but that’s ok”. 

So I think it’s that community of inquiry. (Focus group) 
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While the inquiry-based learning approach has inspired the educational practices, the Little Scientists 

program seems also appealing to the educators, as it allows flexibility, as some of the comments 

reported how the educators adapted their educational STEM practices in relation to the context of 

the setting. In a small rural centre with a mix age range from infants to school children “experiences 

are done in small bursts rather than concentrated projects” (online). Another advantage the 

educators discussed was that existing educational practices could be intertwined with the new STEM 

ideas. The educators, in particular the Darwin-based PLN members, drew strong lines between Little 

Scientists and play-based learning for their educational practices.   

 

12.6. Equity 

Few educators in both conversation modes, online and during the face-to-face focus group, raised 

issues around equity. However, some of the participants experience being a small and rural early 

childhood education service can be challenging in regards to STEM education. For one thing, a 

challenge for small regional services with a low intake of children is that they have to provide mixed 

age learning environments to have the sufficient numbers of children to continue their service. A 

range of ages, including babies up to school children who come in after school hours share the 

environment, and different children attend the service during a week. Such a mix takes to task one 

of the educators in the online forum, as she mentions her difficulties of managing projects. Another 

difficulty small service face is the challenge of sending staff to professional development workshops, 

as they have no relief staff and a small budget available to cover the costs. This issue seems to 

connect with educators’ capacities which is presented later on, but generally speaking, the delivery 

of STEM education is strongly linked to having trained staff. One of the educators therefore 

expressed how she valued the accessibility of the Little Scientists program: 

And what I was trying to say – because you were saying you had that big 

STEM – but this is a school [comparing her small service with the other 

participant’s preschool]. And it’s really nice to have things like Little 

Scientists to go to small places who don’t have access to all those things, 

and they can bring those into these small centres for the children. That’s a 

really good thing to do. (Focus group) 

One educator highlighted that it was important that Little Scientists workshops were accessible to 

remote and Indigenous communities. Other equity issues that are related to gender or children who 

are socio-economically disadvantaged were not addressed.  

 

12.7. Educator Capacities 

Analysis of the online conversations indicates that the Little Scientists program has had an impact on 

educators’ capacities. For one thing, their confidence in teaching STEM has increased. Some of the 

PLN participants noticed that their low confidence was related to their own childhood experiences 

and their memories from when they attended school as a child, and how they did not enjoy STEM 

related subjects. 

We talked about that in the Little Scientists and when went to the 

workshop, most people didn’t like sciences at school. As teachers, you don’t 
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want to bring sciences into the classroom because you actually didn’t enjoy 

it. (Focus group) 

With this, educators reflected that they experienced a change of mindset. The educators in Darwin 

elaborated on the influence of their childhood experiences to avoid STEM in their teaching and 

educational practices, but that the professional development through Little Scientists made them 

feel confident.  

Because it’s the concept. You can remember that hardness of maths and 

science. You know it doesn’t have to be like that. You don’t realize how 

much you use. You might have been the worst scientist at school, the worst 

mathematician, but you use it every day - for very basic things. But you just 

don’t know that until – it just opens your mind and you go: “Ah yeah, I can 

do this. (Focus group) 

It’s like simple little things that you do every day. That’s what I was saying. I 

didn’t realise this can be a science … We did think science is something like 

you mix chemicals and all of the things, it’s going to be fantastic. It’s not. 

It’s simple little things that can flick the children’s minds: Oh this is science… 

It’s everywhere. What we learn from the school - my background, maybe 

you guys are different, because where we came from, science is something 

that you learn seriously. (Focus group) 

However, attending the workshops made them realise that, for example science does not have to be 

associated with hard to understand theoretical input; rather science can be found in everyday 

experiences and in a very practical way. 

I think - the teachers – even though we already know about teachable 

moments, it opens up the teachable science moments. (Focus group) 

In the online discussions, low confidence can also have other sources. One participant explored that 

she and her team found that they faced challenges in implementing the EYLF, due to its perceived 

vagueness. In addition, educators would deal with “doubt” and “anxiety” questioning if what they do 

is right. She reported that “it [Little Scientists] has given our team more of a prescriptive cycle”. Her 

team felt that the Little Scientists program’s inquiry-based learning “links beautifully” with the EYLF 

and has been easy to implement. She embraces Little Scientists as a guidance for STEM pedagogical 

approaches.  

The attendance of Little Scientists workshops has also raised educators’ awareness of what they 

already do. 

I went to water in July and my goal was to build my confidence and learn 

more tools to implement STEM in my educational program. Soon, I 

discovered that I was already doing lots of different projects without 

knowing. (Online) 

I think these workshops have grown my awareness of seeing and following 

up science related learning opportunities in the everyday. (Online) 

Educators are more aware of the scientific terms and how to explain 

specific terms to children who are inquiring about it. Furthermore educators 

have learnt that the STEM project required for all educators to bring 
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individual strategies, ideas and practice to the classroom and project. The 

STEM project has allowed for educators to explore science, engineering and 

mathematics in small yet significant ways with the children. (Online) 

Other PLN online participants shared similar views in that the professional development through 

Little Scientists workshops has guided them, for example in that they ”seem to have more purpose 

and intentionality in their program”. Motivation “to focus on the science and maths components of 

the curriculum” has increased and challenges were overcome. One online comment highlighted that 

the educators in this team perceive themselves now as “researchers” and feel confident in “applying 

new knowledge to practice”. Another post illustrated that educators are co-researchers, noticing 

“the importance of learning together with the children” which relates to “community of inquiry” 

mentioned in the shift of educational practices. Overall, professional development boosts the 

educators’ confidence to become effective STEM teachers.  

It empowers you - When you do question in a different way, and you get 

that reaction from the children, and it just snowballs along. It empowers 

you that you like: “Yes! This is great, and we’re going to -” And it kind of 

gives you that way forward, you know. So that you’re not sort of: “Hmm, 

what are we going to do next?” (Focus group) 

For another thing, the Little Scientists program seems to have the advantage to be accessible for 

anyone. Accessibility is linked to resources and material, as well as to its comprehensiveness. Many 

of the educators discussed that Little Scientists provides resources that are easy and flexible to 

implement, as the program does not require special material or expensive learning sets which would 

need to be purchased. Instead, everyday material – or how one educator named it, “simple material 

but it can be amazing” and “whatever you can find” – forms the basis for ideas how to explore 

scientific concepts, technology, or maths in simple learning experiences. Another educator reflected 

during the focus group conversation that “it doesn’t need special material, of course, but it gives 

another avenue for educators to learn what to do and how you can use everyday products.”  

Besides the everydayness of materials that can be used, the comprehensive material for the 

educators with information and ideas was highlighted, as well as the adaptability of material to the 

different contexts of the settings. Within the workshop package, each participant receives a booklet 

and cards to the theme of the workshop. PLN participants in both modes, online and face to face, 

appreciated them. 

I found the cards easy to follow we adapted some of the ideas to the 

questions and interests my group were having. (Online) 

But I think Little Scientists having those really easy cards that you can flip 

side to side that hasn’t got too much information. You can actually go – 

teachers are always time-poor, every educator is time-poor. Having a 

resource you can flip through with photos. You know the children are really 

interested in this, and we’ve seen this, I know I got one [a card] here 

somewhere: “Ahhh this is the concept, these are some ideas”, see some 

photos, and that’s good for sharing when you come back from Little 

Scientists to share with other people. (Focus group) 

Educators wish to have more access to professional development opportunities and enjoyed in 

particular the Little Scientists workshop. However, a big issue for many of them is being time poor. 

They reported that it is hard to find the time during opening hours, or to get a relief teacher while a 
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staff member is attending a workshop. Professional Development, like the Little Scientists, has 

opened the educators’ eyes for what they already do, but also has built on their skills, and receiving 

training would be essential for their STEM education.  

In addition to feeling time-poor, having a low budget was a challenge PLN participants mentioned in 

their conversations. These can have an impact on their capacities. Low budgets do not permit to 

train their staff. Also, professional development is often inaccessible for small services which cannot 

get relief educators for that day. However, the program’s comprehensiveness has contributed to 

lower this barrier. Being able to send just one staff member to a Little Scientists workshop has 

impact. The hands-on and practical approach of the workshops contributed to its easy 

implementation into the practices. Additionally, the language was perceived as easy to bring back 

into the service and share with colleagues. This was a particular focus of the Darwin-based PLN. 

But because of our low budgeting, it’s very difficult to do a lot of PDs and 

this. And time away is nearly impossible. So, it’s great to be able to learn 

these things and bring them back and teach other people because it’s a 

language that’s easy for everyone to understand. (Focus group) 

The day of learning [at the LS workshop] is fun when you go. Bringing back 

[Workshop insights] is fun. And it’s easy to share. So I have shared it across 

the whole junior school. I did a workshop on return and shared Little 

Scientists and how we do STEM. That was really lovely. We did photos of 

what we’ve done with the children and where they took it. (Focus group) 

I think for our service – having the way it is set up –means that - I have only 

limited funds of course but I can send her – she can come in and share it 

with everyone because it is set up in a language that everybody – that she 

is confident to give to us. It’s not like sitting down. It’s so hands-on, it’s fun. 

Then you can go back and you can share it with others. Because it was fun. 

They can give it to the other persons as well. It’s a really good platform to 

bring that PD training into a service. (Focus group) 

Regardless of those challenges, the fun factor and the comprehensiveness led to the educators 

feeling empowered and confident to go back to their services with the feeling that they have learned 

something they can implement straight the next day. In general, educators are motivated to further 

their knowledge and skills for STEM education, as well as getting external assistance, despite the 

challenges of low budget and being time poor. While the PLN participants acknowledged that they 

could use any everyday material which was encouraged at the workshops, some of the educators 

wished to receive or have a list of material that the instructors at the Little Scientists workshops have 

used. This wish was related to being time poor. While the educators understood that such a list 

could limit and restrict the openness of the concept behind the Little Scientists program which they 

saw as an advantage, one educator felt this would make all the difference for her. She also 

considered that starting to have boxes similar to the ones the workshop instructors used, would 

benefit the sustainability of the educational practices. It can be the case that one educator has 

implemented an effective STEM program into her educational practices. But it can only be 

sustainable if it goes beyond a ‘one trained educator approach’.  

I think that would be really like easy, just to say, getting started in – Air. 

And then you could just put your little page in the air box, and you got the 

box on the shelf. And then it’s also a bit more sustainable, because if you 
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leave, but someone got a science shelf with air, water, that’s really easy. 

(Focus group) 

While some of the PLN participants see a huge advantage of the comprehensive language to 

transport their gained knowledge into their teams to ensure sustainability, having a professional 

learning network where participants have a space to exchange ideas and practices, mentoring, and 

share exemplars was requested. 

And you might see different ideas of people they put on the forum. And you 

go: “Oh I might add that to the box.” That sounds interesting, and children 

would love it. Having that box would be good. (Focus group) 

The idea of the PLN established for the purpose of this evaluation was well received, possibly for this 

particular purpose. However, the interaction rate remained low. This might be connected to them 

feeling time-poor. During the face-to-face meeting in Melbourne, the workshop attendees had time 

to ask questions and get some more insight into the PLN. Most questions mirrored the notion of 

being time-poor, and the question for the research team arose if the low response rate and low 

interaction level online was based on it. The potential participation in the PLN might have been 

perceived as another burden and task to the already growing amount of responsibilities that come 

with the educational profession.  

 

12.8. Key Messages 

KM22: A targeted, pre-service approach may be required to establish interest and relevance for 

pre-service teacher education students. 

KM23: Participants are responding favourably to the notion of a Professional Learning Network 

(PLN) to support their participation in the Little Scientists program, and the use of a platform 

for online interaction has been positively received by participants. 

KM24: Educators have noticed children’s STEM capabilities. For one thing, participants are more 

aware of children’s existing but also growing skills and knowledge, including creative 

thinking, problem-solving, hypothesising, and self-investigating. However, they did not 

mention digital literacy or ICT skills. There seems to be a link to educators’ educational 

practices. None of the PLN participants reported the use of digital technologies, unless for 

documenting children’s learning or looking up information with children. This seems to be 

an area for improvement.  

KM25: The children have shown high levels of motivation and interest, as well as growing 

confidence in STEM related learning experiences.  

KM26: ALL PLN participants feel positive about the Little Scientists workshops and have 

implemented ideas easily into their educational practices. They tie this back to the 

program’s hands-on, accessible and comprehensive nature, as well as the everydayness of 

materials, flexibility and adaptability to services’ individual contexts.  

KM27: The educators evaluated the implementation of the Little Scientists program as positive for 

creating a community of inquiry where children and educators learn and research together, 

with space for children’s self-directed and play-based explorations. Adults can take on varied 

roles, including director, helper, co-learner or recorder of children’s learning.  
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KM28:  While the participants found that the program’s accessibility responds to the needs of small 

and regional communities, there was less to no awareness of equity issues related to 

gender, socio-economic backgrounds, and Indigenous communities. 

KM29: Educators’ confidence in teaching STEM has increased, and participants reflected on their 

beliefs and attitudes. With Little Scientists, they have overcome doubts and have realised 

that STEM can be simple and found in everyday activities. Participants are more aware of 

what they already do, and in addition, have changed their self-perception, understanding 

themselves as researchers and co-learners now.  

KM30:  Despite the positive attitudes towards having a professional learning network for exchanging 

ideas and practices available, educators show resistance which might be linked to them 

feeling time-poor. This seems to be an area, where Little Scientists could communicate with 

their workshop attendees in what ways a PLN could be attractive, easy and sustainable for 

participants.  
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13. Results: Context Analysis 

 

During the evaluation, Little Scientists Australia and the CSU research team captured demographic 

data from participants to get a sense of the reach of the program across Australia. Data were 

collected until January 2019. Analyses of these data are presented in this section. Table 54 shows the 

number of participants, including both centres and educators, involved in the program together with 

their location (State/Territory), current at January 2019. These data have been mapped against the 

pre and post survey completions received during the evaluation period to get a sense of the scope 

and scale of the program to date.  

Table 54. Number of participants in each State/Territory. 

Location 
Centres involved 
since July 2016 

Educators trained 
since July 2016 

 
Pre Survey 

completions 
since July 2017 

 

Post Survey 
completions 

since July 2017 

ACT 
 

16 58 16 9 

NSW 
 

302 1354 162 55 

NT 
 

86 200 21 18 

QLD 
 

106 520 18 15 

SA 
 

128 452 41 22 

TAS 
 

59 141 11 2 

VIC 
 

112 406 114 34 

WA 
 

90 255 42 31 

Total 
 

899 3386 425 186 

 

It is positive to see that there has been some implementation of, and engagement in, the program 

across all Australian states and territories. It is evident that the majority of participants are drawn 

from New South Wales. One might anticipate this, given the majority of Local Network Partners are 

based in New South Wales. In order to make some comparisons across these data, the number or 

counts of participants have been converted to percentages and graphed. These data are presented 

in Figure 24 so that trends can be further explored. 
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Figure 24. Percentages of participants in each State/Territory. 

 

When we examine the percentage of centres, educators, pre survey respondents and post survey 

respondents we can see some similarities in the proportions across categories for some states and 

territories and also some differences. For example, there are similar proportions of educators and 

pre occasion survey respondents in New South Wales while in Queensland, there is a lower 

proportion of pre occasion survey respondents compared with the proportion of centres and 

educators involved. It is interesting to note that in Western Australia there appears to be a higher 

proportion of post occasion survey respondents compared with the portion of centres and educators 

involved. 

 

13.1. Key Messages 

KM31: There has been some implementation of, and engagement in, the program across all 

Australian states and territories; however, it is evident that the majority of participants are 

drawn from New South Wales. 

 

ACT NSW NT QLD SA TAS VIC WA

Centres 1.8 33.6 9.6 11.8 14.2 6.6 12.5 10.0

Educators 1.7 40.0 5.9 15.4 13.3 4.2 12.0 7.5

Pre Survey 3.8 38.1 4.9 4.2 9.6 2.6 26.8 9.9
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14. Discussion 

 

Data gathered during the two years of the study indicate that the Little Scientists program is 

favourably received by the participants. Strengths include the focus on the everyday nature of STEM, 

and the ability to integrate the Little Scientists activities into a range of early childhood education 

and care settings. Participation in the Little Scientists workshops appears to have a positive impact 

upon educators’ confidence and practices, and in turn impacts positively upon children’s STEM 

learning opportunities.  

Discussion of the findings in relation to each of the three aspects of the evaluation is presented 

below. Explicit links are made to the Conceptual Framework articulated in Section 4. 

 

14.1. Impact of the Little Scientists Program on Early Childhood Educators 

The evaluation process designed and examined in this study aimed at exploring educators’ 

perceptions of themselves as STEM educators, assessing educators’ confidence in leading STEM 

related activities, and understanding educators’ underlying concepts in STEM education.  

The pre-occasion survey (425 participants) indicates that majority of participants (approximately 

80%) believe they have sufficient knowledge in the mathematical area of STEM whereas they do not 

feel they have sufficient knowledge in the other areas of science, technology and engineering. The 

post occasion survey has been completed by 186 participants who have attended Little Scientists 

workshops over the last 12 months. It is evident from the response of participants that 

approximately 91.5% feel the workshop was beneficial and helped them in some way. For example, 

most participants feel they have sufficient knowledge in science and mathematics area. However, 

they were only confident in the mathematics area before they attended a Little Scientists workshop. 

Educators’ STEM capabilities and dispositions have been enhanced as a result of workshop 

participation. This is an important outcome, because educators’ confidence in STEM knowledge 

(Bagiati & Evangelou, 2015) positively influences educators’ teaching. It is recommended that Little 

Scientists provide effective training related to engineering concepts as participants are still not 

confident about engineering knowledge.  

According to the pre-occasion survey, almost 60% of the respondents are not confident in answering 

STEM related questions of the children although 70% of them can identify STEM learning 

opportunities for children in everyday life. The post occasion survey shows 87% can identify the 

STEM learning possibilities in children’s everyday life and approximately two-third of respondents 

can manage STEM related questions of the children after they received their Little Scientists training. 

It is understood educators developed the competence and confidence to handle STEM related 

questions of the children as an outcome of their training as educators need to believe in their 

readiness in teaching STEM (Park et al., 2017). In the post-occasion survey, the respondents found 

the workshop beneficial for their STEM educational practices through developing their confidence in 

implementing inquiry-based activities. As identified in the literature, real world  inquiry approaches 

have a positive impact on student learning in STEM education (McDonald, 2016; Ralph, 2015).  

The majority of respondents (87%) to the partner organisations and trainer survey have positive to 

very positive feeling about the Little Scientists program for many reasons and they provided several 

qualitative comments. For instance, it is commented, early childhood educators enjoyed the courses 



LITTLE SCIENTISTS EVALUATION – FINAL REPORT MARCH 2019 115 

 

and showed more confidence to engage in science during their day to day work with children. It is 

summarised from other comments, the participants who completed the training feel more confident 

and capable and they develop positive attitude, eagerness, and confidence to implement what they 

have learned in their context. Insights from the Partner Organisations and Trainers survey attest to 

the enhanced STEM capacities of the educators. It is important to develop educators’ positive 

attitude, eagerness and confidence in teaching STEM as children’s STEM attitude can be influenced 

by educators from early years (Patric, Mantzicopolous, & Samarapungavan, 2009). 

Pre-service educators (4 participants) who attended the workshop also provide positive comments 

as part of focus group conversation.  The Little Scientists workshops give them confidence that they 

can do STEM related activities with simple experiences and they can use everyday materials in doing 

STEM activities. Their perception as STEM educators has been changed as they understand they do 

not need to be a scientist or need to have knowledge of scientific theories; rather they can do STEM 

related activities with children in meaningful ways by using everyday materials. Educators’ 

comments reflect the notion that professional development can deepen the subject and pedagogical 

knowledge of educators, which might result in a change in classroom practices (Perry & MacDonald, 

2015). 

 

14.2. Impact of the Little Scientists Program on the Culture of the Early Childhood Service 

The evaluation also examined the impact of the Little Scientists program on the cultural changes in 

early childhood settings. Thus, the Little Scientists documents and support materials have been 

analysed, and educators’ reflections on changes in staff perceptions of STEM and practices in 

relation to STEM have been explored.   

Based on the content analysis, a strong alignment and explicit link has been recognised between the 

Little Scientists workshop program and the Early Years Learning Framework (EYLF), the National 

Quality Standard (NQS), the Australian Professional Standards for Teachers (APST), and the 

Australian Curriculum. For example, all five EYLF learning outcomes are explicitly linked to Little 

Scientists program. It is argued by Tori et al. (2017) that quality is the key in early childhood settings 

and children are the main focus of the quality. Intentional teaching is explicitly explored in the Little 

Scientists program which impacts on the qualitative changes in early childhood settings (Cloney et 

al., 2016). These strong links between the Little Scientists program, and both the early childhood and 

school curriculum, will help to support children’s trajectories in STEM learning. 

Educators who participated in the training more often implement STEM experiences within their 

settings on a daily basis (38%) or several times a week (38%), reflecting a change in educational 

practices. It is likely that the Little Scientists training has supported them to think of implementing 

STEM practices in the centre regularly, as educators are typically more confident in teaching STEM as 

a result of professional development workshops (Alexander et al., 2014).   

Qualitative comments from the Partner Organisations and Trainers survey indicate that Little 

Scientists materials support educators to develop scientific understanding and STEM capabilities in 

an early childhood context. Research has shown that many early childhood educators are reluctant 

to engage intentional teaching of mathematics, science, and technology (Lee & Ginsburg, 2009) 

because of lack of confidence and competence and it is expected that trained educators with the 

support of knowledge and products might boost their positive attitude in teaching STEM in early 

childhood context.   
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A majority of trained participants (87%) can identify STEM related learning with everyday materials 

in children’s lives. The ability to STEM learning in everyday activities might have a positive impact on 

educators’ engagement in, and dispositions toward, teaching STEM. 

Pre-service educators find it particularly easy to use the Little Scientists cards as they aren’t 

overwhelmed with information and the STEM related language is easy for everyone to understand. 

Also, they can share the STEM related concepts, ideas and cards with others easily. It reflects the 

notion that educators are capable of providing a supportive learning environment in teaching STEM. 

Educators’ supportive and effective pedagogical role is vital in teaching STEM (McDonald, 2016).  

 

14.3. Impact of the Little Scientists Program on Children’s Engagement in STEM Learning 

The evaluation investigated children’s engagement in STEM learning in multiple ways through 

educators’ and trainers’ surveys, and focus group conversations.   

The Little Scientists program is aiming to enhance children’s curiosity through exploring STEM 

related topics in their everyday life. It is evident from the data that over 95% of respondents believe 

children’s interest in STEM activities can be fostered from an early age and it is commented by the 

Partner Organisations and Trainers that Little Scientists does assist STEM learning for children. These 

findings have implications for the STEM learning trajectories of the children. 

It is found from the qualitative comments that children are excited and having joy when they explore 

science for the first, second or fifth time. Trained educators have developed their knowledge and 

skills to provide opportunities for children to explore STEM in their educational settings and over 

80% of the educators feel it is important for their room to have a STEM area that can be freely 

explored by children. 

The educators also believe children learn through their own explorations, while the adult balances a 

combination of roles: co-learner, helper, director, and recorder of children’s learning. It has been 

found that Little Scientists has trained educators to understand how educators can adopt the 

educational practice of working as collaborators with children by exploring inquiry-based activities 

in their educational settings.  

It is supported by the literature that children’s early years STEM learning can be influenced by 

educators (Patrick, Mantzicopolous, & Samarapungavan, 2009) and STEM related capabilities such as 

active learning, complex problem solving, creative problem solving, critical thinkling (Prinsley & 

Baranyai, 2015) can be best developed through STEM education practices (Hefty, 2015; Kelly, 

Brenner & Piper, 2010). It is evident that children are given opportunities to explore STEM area and 

99% believe young children learn best if they can have experience with experimenting hands-on with 

materials and objects.  

Children also have the opportunity to document the process of the inquiry activity through things 

such as floor books, artworks, and through drawings, taking photographs, and writing. Also, the pre-

service educators agreed that discovery and exploration through play are at the heart of teaching 

STEM. It can be summarised that children’s STEM-related capabilities and dispositions might be 

enhanced through the inquiry-based activities with the support of educators. 

While the participants found that the program’s accessibility responds to the needs of small and 

regional communities, there was less to no awareness of equity issues related to gender, socio-

economic backgrounds, and Indigenous communities. It may be beneficial for the Little Scientists 
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training to include coverage of equity issues in STEM education so that all children are given the best 

opportunity to engage in STEM learning.  
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15. Summary 

 

A summary of the Key Messages arising from the two-year evaluation study is presented below. 

 

15.1. Key Messages 

KM1: The Little Scientists program appears to be addressing a gap in the research literature 

through its focus on early childhood STEM, specifically. Many of the extant professional 

learning programs either focus on the separate disciplines (i.e. science, maths), or are 

focused on the schooling years rather than early childhood. 

KM2: The Little Scientists in-service training approach is validated by the research literature, which 

advocates for this approach to professional learning. 

KM3: There is strong alignment between the Little Scientists workshop program and the Early 

Years Learning Framework (EYLF), the National Quality Standard (NQS), the Australian 

Professional Standards for Teachers (APST), and the Australian Curriculum.  

KM4: Explicit linking of the Little Scientists workshop content to the EYLF, NQS, APST, and the 

Australian Curriculum will enable participants to see how workshop participation can 

support the programming, planning, and documentation obligations in their workplaces. 

KM5: The current Little Scientists workshop program represents good coverage of a range of 

science, technology, engineering, and mathematics concepts; however, it is strongly 

recommended that a ‘Mathematics – Measurement’ topic be developed. 

KM6: The ‘Exploring Water’, ‘Optics – Light, Colours and Vision’, and ‘Water in Nature and 

Technology’ workshops are the most sought after topics that pre-occasion respondents 

would like to cover.  

KM7: It seems that the majority of pre-occasion respondents believe they have sufficient 

knowledge in the mathematical area of STEM. However, they do not feel they have sufficient 

knowledge in the other STEM areas of science, technology and engineering. 

KM8: Over one-third of the pre-occasion respondents do not feel comfortable facilitating inquiry-

based learning activities related to engineering topics. This appears to be an area where they 

need support. 

KM9: It seems all post-occasion respondents feel the previous Little Scientists workshop has been 

successful and beneficial for them. In particular, the Little Scientists workshop appears to 

have helped respondents develop their confidence in implementing inquiry based activities. 

KM10: The majority of post-occasion respondents feel they have sufficient mathematical and 

scientific knowledge for their work but many still feel their knowledge in the field of 

engineering is not quite sufficient or in some cases insufficient. 

KM11: ‘Education for Sustainability’, ‘Sounds and Noises’, ‘Mathematics – Numbers’, and ‘Electricity 

and Energy’ are the Little Scientists topics that the majority of post-occasion respondents 

wish to cover. 
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KM12: There is a significant difference between the pre and post occasion samples in the 

participants’ perceptions of how sufficient their STEM knowledge is in relation to their work. 

These positive results are likely a reflection of the post occasion respondents’ involvement in 

the Little Scientists program. 

KM13: There are no significant differences in the patterns of responses related to the benefits of 

STEM-based activities. Educators from both samples had similar perceptions about the 

benefits of STEM-related activities and felt they were of benefit to preschoolers. 

KM14: There appears to be more educators in the post-occasion sample who feel comfortable in 

facilitating STEM inquiry-based learning activities compared with those in the pre occasion 

sample. A higher percentage of the post occasion respondents were comfortable talking 

with young children about the scientific inquiry method, using scientific tools and discussing 

ideas and issues of STEM learning with other educators compared with the pre occasion 

respondents.   

KM15: There is a significant difference between the samples in how confident they are in exploring 

STEM with preschoolers where the post occasion educators appear to be more confident 

compared with the pre occasion respondents. This increased confidence may be due to their 

involvement in Little Scientists. 

KM16: It seems all partner organisation/trainer respondents feel the Little Scientists training helped 

them to understand that STEM is everywhere and they can integrate STEM through their 

teaching as they wish in terms of their educational context. 

KM17: The majority of partner organisation/trainer respondents think the Little Scientists training is 

easy to implement, builds confidence in teaching STEM, and that the educators who are 

really interested in STEM are engaged in STEM activities after they completed the training. 

Furthermore, the educators can use everyday materials in teaching STEM. 

KM18: The partner organisation/trainer respondents have indicated that the cost of the training 

may be a barrier to participation. However, this is consistent with a sector-wide issue 

associated with accessing professional learning, and is not necessarily reflective of the Little 

Scientists program. 

KM19: Partner organisation/trainer respondents recommend that trainers have an early childhood 

education background as well as STEM knowledge.   

KM20: Overall, the partner organisations and trainers who responded to this survey feel positive 

about the Little Scientists program.  

KM21: All partner organisation/trainer respondents see the value of the program in terms of 

fostering educators’ positive attitudes towards STEM and in encouraging discovery and 

inquiry-based learning on a daily basis. 

KM22: A targeted, pre-service approach may be required to establish interest and relevance for 

pre-service teacher education students. 

KM23: Participants are responding favourably to the notion of a Professional Learning Network 

(PLN) to support their participation in the Little Scientists program, and the use of a platform 

for online interaction has been positively received by participants. 
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KM24: Educators have noticed children’s STEM capabilities. For one thing, participants are more 

aware of children’s existing but also growing skills and knowledge, including creative 

thinking, problem-solving, hypothesising, and self-investigating. However, they did not 

mention digital literacy or ICT skills. There seems to be a link to educators’ educational 

practices. None of the PLN participants reported the use of digital technologies, unless for 

documenting children’s learning or looking up information with children. This seems to be 

an area for improvement.  

KM25: The children have shown high levels of motivation and interest, as well as growing 

confidence in STEM related learning experiences.  

KM26: ALL PLN participants feel positive about the Little Scientists workshops and have 

implemented ideas easily into their educational practices. They tie this back to the 

program’s hands-on, accessible and comprehensive nature, as well as the everydayness of 

materials, flexibility and adaptability to services’ individual contexts.  

KM27: The educators evaluated the implementation of the Little Scientists program as positive for 

creating a community of inquiry where children and educators learn and research together, 

with space for children’s self-directed and play-based explorations. Adults can take on varied 

roles, including director, helper, co-learner or recorder of children’s learning.  

KM28:  While the participants found that the program’s accessibility responds to the needs of small 

and regional communities, there was less to no awareness of equity issues related to 

gender, socio-economic backgrounds, and Indigenous communities. 

KM29: Educators’ confidence in teaching STEM has increased, and participants reflected on their 

beliefs and attitudes. With Little Scientists, they have overcome doubts and have realised 

that STEM can be simple and found in everyday activities. Participants are more aware of 

what they already do, and in addition, have changed their self-perception, understanding 

themselves as researchers and co-learners now.  

KM30:  Despite the positive attitudes towards having a professional learning network for exchanging 

ideas and practices available, educators show resistance which might be linked to them 

feeling time-poor. This seems to be an area, where Little Scientists could communicate with 

their workshop attendees in what ways a PLN could be attractive, easy and sustainable for 

participants. 

KM31: There has been some implementation of, and engagement in, the program across all 

Australian states and territories; however, it is evident that the majority of participants are 

drawn from New South Wales. 
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