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ABSTRACT 

A common pathway to becoming a teacher is for preservice teachers 

(PSTs) of STEM to go directly from school to university to teaching, with 

many experiencing casual employment in the retail and/or hospitality 

industries. As such, STEM preservice teachers may have limited exposure 

to STEM-related industries. This lack of experience can lead to naïve 

views around the nature of STEM industries and their potential 

applications to student learning. The result is that the potential offerings of 

these industries are not included in lesson planning and unit development 

even though they offer real-world applications for students of all ages. 

This paper examines an innovative program at the University of South 

Australia that gives STEM PSTs the opportunity of an industry experience 

as part of their Initial Teacher Education program. Using qualitative data 

from an initial trial of the program with 29 students, this paper reports on 

the experiences of the PSTs involved and reports on their changes in 

understanding and readiness to incorporate connections to industry into 

their curriculum planning. Greater awareness of the nature of STEM-

related industries and the multitude of connections they offer to teaching 

emerged from PSTs industry experiences. Further development around 

their understanding of what STEM teaching and learning might look like 

in schools were some of the key findings discussed in this paper.  

Keywords: STEM, School-Industry partnerships, Curriculum planning 

INTRODUCTION 

The Australian Industry Group (AI Group), Australia’s peak industry body, has 

repeatedly called for improved School-Industry links across primary and secondary schools 

to lift student participation in STEM-related subjects (Australian Industry Group [AI Group], 

2017). In particular, the AI Group indicated that School-Industry links and STEM programs 

in general require the engagement of secondary teachers for success. However, they 

concluded that while teachers were keen to engage with industry and that industry welcomed 

such connections, most teachers were unfamiliar with how to engage with industry and had 

no training in developing these connections.  

This was reinforced in a 2018 report from the Department of Education and Training 

[DET] (2018), which examined Industry and School links and made a series of 

recommendations to optimise industry and school partnerships. This report highlighted the 

need for industry to be involved in supporting teachers of STEM-related subjects.  
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Industry can provide a means for teachers and students to understand the 

latest developments in STEM careers and experience the kinds of problems 

professionals are working on. This enables students and teachers to link 

real world practice to lesson content. (DET 2018, pg. 58)  

Within this same report, Australia’s Chief Scientist requested industry to connect with 

Universities in order to support STEM teacher professional learning. 

They (Industry) can work with intermediaries such as universities and 

TAFEs to supply contemporary content or technology that can be 

incorporated into teacher professional learning (DET 2018, pg. 6)  

Clearly, these reports highlight the need for schools and industry to connect with 

teacher support and professional learning being critical for these links to be successful. This 

paper proposes that a prime time to begin making these connections is when the preservice 

teachers (PSTs) are undertaking their Initial Teacher Education (ITE) program. Provision of 

opportunities to experience first-hand how STEM concepts, skills and processes to be taught 

in schools are being applied in today’s industries along with ways of engaging with industry 

at this early stage of their careers builds the incentive and capacity for these future teachers 

from the outset.   

LITERATURE REVIEW 

The theoretical framework that underpins the research in this article is a pedagogy of 

place or place-based learning (PBL) that draws on the works of Dewey (1954), Smith (2002) 

and Sobel (2005). A pedagogy of place embraces authentic learning experiences and begins 

with recognising that people exist in a cultural context and acting on that context can change 

the person, the situation and the relationship that one has with that context. Such beliefs were 

raised in 1954 when Dewey identified the significance of connecting learning opportunities 

with students’ local communities through nature studies to develop a sense of place. Dewey 

(1954) argued that truly authentic learning of place required students to engage in real-world 

activities, solving real-world problems.  

When learning has this purpose, the outcomes can have a genuine impact and inherent 

value for all concerned. For the industry partners, place-based learning provides an 

opportunity to give back to the community and to improve the STEM skills of potential 

employees (DET, 2018). While MacGregor and White (2016) found that final year pre-

service teachers working in partnership with a local industry provided an insight into how 

STEM operates in an authentic context while building professional confidence and 

understanding.  

Smith (2002) also defines place-based education as real-world problem solving, where 

students are engaged through identifying school or community issues they wish to investigate 

or address. In doing so, they are scaffolded to become “creators of knowledge rather than the 

consumers of knowledge created by others” (Smith, 2002, p. 593). For example, an industry 

experience provided PSTs with the opportunity to utilise problem-based strategies and 

industry collaborations as the impetus for planning future inquiry and problem-based projects 

in STEM education (MacGregor & White, 2016).  

Such a view is not dissimilar to Sobel (2005) who positions place-based learning 

around the notion of working in collaboration with local communities (industries) and 

environments as a base from which to teach across learning areas. He highlights the hands-on 

and authentic learning that connects people and place, engaging students as active, 
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contributing citizens. According to Sorbel (2005), PBL helps students develop stronger ties to 

their community; enhances their appreciation for the natural world; and, creates a heightened 

commitment to serving as active, contributing citizens. Furthermore, community vitality and 

environmental quality are improved through active engagement of local citizens, community 

organisations and environmental resources in the life of the school (2005, p.7). Such 

experiences aim to foster 21st century thinking through interactively connecting to authentic 

and meaningful experiences. 

The benefits for school students’ involvement with school-industry partnerships have 

been examined in projects, such as the ‘Gateway to Industry Schools Program’ (Watters, 

Pillay, & Flynn, 2016). This program involved students engaging with industry, often as part 

of STEM subjects and the research indicated benefits for the students including authentic 

learning opportunities and enabling school to work transitions. Other research (Hands, 2010; 

Hill, 2004) reported these same benefits and in addition found higher engagement with school 

and the development of teamwork and communication skills. 

In terms of curriculum specifically, the report by Watters et al. (2016) highlighted the 

importance of teachers being able to access appropriate curriculum support. The Australian 

Curriculum Assessment and Reporting Authority (ACARA) through the ‘STEM Connections 

project’ (Australian Curriculum Assessment and Reporting Authority [ACARA], 2016) 

explored ways in which teachers might help students to recognise the importance and 

transferability of knowledge, understanding and skills within science, technology, 

engineering and mathematic disciplines. They also supported teachers’ professional learning 

in this area through the use of video examples of schools connecting with Industry 

(https://www.australiancurriculum.edu.au/resources/stem/illustrations-of-practice/).  

There have been a number of international and national projects that have involved 

Industry placements for STEM teachers, such as the Teacher Industrial Partners' Scheme 

(TIPS) in England (King, 2015). These and other studies highlight the potential benefits for 

participants including industry awareness (Purdy & Gibson, 2008; Zaid & Champy-

Remoussenard, 2015), development of communication, teamwork and organisation skills and 

being better able to inspire students and guide career choices (King, 2015). Similar projects 

with PSTs (Gibson, 2013) indicated these same benefits as well as improved planning skills 

and being able to connect the discipline areas of STEM (Gibson, 2013). 

Therefore, problem-based learning in teacher education can be viewed as a process for 

informing the professional identity, work and pedagogical practices of preservice and early 

career teachers. Through the provision of meaningful and purposeful learning experiences, 

PSTs develop a greater capacity for interpreting and adopting similar approaches in their own 

planning and teaching. The research study discussed in this paper extends the international 

experiences into the Australian context and examines the benefits for PSTs engaged in an 

industry experience prior to their final placements. 

RESEARCH DESIGN  

Context of the project 

The Teaching for Tomorrow project was a two-year project to evaluate the industry 

experiences of PSTs. One of the aims of the Teaching for Tomorrow project was to support 

PSTs in developing the knowledge, skills and confidence to become leaders in teaching 

STEM upon graduation. In making industry connections through the project there was an 

opportunity for PSTs to learn more about the industry, its core business, who it employs and 

its relationship to STEM in education.  

https://www.australiancurriculum.edu.au/resources/stem/illustrations-of-practice/
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As part of their coursework, these PSTs were involved in an industry experience as they 

worked collaboratively in cross-disciplinary teams of four or five final year Science, Design 

and Technology and Mathematics PST’s to develop units of work in STEM.  

The industry experience varied depending on the company they were working with, but 

required the teams to work onsite with their partner industry on a regular basis for between 8- 

20 hours to develop an authentic understanding of STEM in the workplace. The PSTs 

observed the skills and capabilities required for employment within the industry and to 

develop hands on learning experiences in STEM related careers to better inform their own 

teaching practice.  

The developed units of work were aligned to the Australian Curriculum (Technologies, 

Science and Mathematics) and included a connection to the industry in which they were 

engaged. The PSTs were expected to draw on their industry experience as the impetus for 

planning. The PSTs presented their final units at a Teaching for Tomorrow expo to other 

preservice teachers, industry partners, University academics, teachers and Principals.  

Research focus 

The trial set out to explore a number of facets of the industry experience using the 

following questions: 

1. What changes are evident in the conceptions held by PSTs around STEM as a 

result of their industry experience? 

2. What do PSTs perceive are the key learnings taken from the industry-based 

experience? 

3. How do PSTs incorporate the industry experiences in their planning to teach? 

What evidence can they provide?  

4. What are the challenges experienced by PSTs in negotiating the industry 

experience? Which were overcome? Which remained challenges throughout? 

Research sample 

In 2017, 29 PSTs participated in the trial from design and technology (N=13), science 

and/or mathematics (N=16). Seven companies participated in the industry experience across a 

range of areas including Defence, Food production, Advanced Manufacturing and Fashion.  

Data collection and analyses 

The PSTs responded to questions related to their understanding of STEM through a pre 

and post survey conducted around their coursework. They were also emailed a survey 

consisting of six open-ended questions related to the industry experience after its completion. 

Only nine responses were received for the emailed survey. The units of work were assessed 

for links to the industry experience and STEM connections by the research team (including 

two of the academics teaching in the course).  

Industry partners were interviewed post the trial and the academic staff involved in the 

trial were also interviewed. All data were de-identified to ensure that there was no connection 

with the data collection and the coursework. The data were analysed by looking for key 

themes related to the research questions.  

RESULTS AND DISCUSSION 

Research Question 1 

Initially, when asked about STEM, the majority of the PSTs indicated that it was an 

acronym and could identify the sub-disciplines and explained and made the connection to 
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future careers and jobs. Only a few mentioned the interdisciplinary nature of STEM within 

the context of industry.  

Post their industry experience PSTs demonstrated a much greater awareness of the links 

between the sub-disciplines of STEM and could provide specific instances of examples of 

STEM observed in their experience. It is interesting to note that their views of STEM 

appeared to be influenced by their industry experience. For example, if the focus was digital 

technologies they used very different examples than if their industry experience was in a 

manufacturing or a food processing industry. This again indicates the complexity surrounding 

the term STEM.  

 

Research Question 2 

When asked about what they had learned from their involvement in the industry 

experience, the key themes articulated by the PSTs were increased knowledge and skills 

(STEM careers, discipline knowledge, pedagogical knowledge and 21st Century skills), 

greater understanding of how the disciplines connect with industry, and how to make real life 

connections. The quotes below are typical of the type of responses received from the PSTs 

STEM is important because with the advancement in technology, students 

today are very aware of the life skills they need and the skills they might 

not need. Subjects like Maths and Science are being misunderstood 

because students are viewing them as unnecessary. One of the reasons for 

this is that the applications of these subjects are not the simplified problems 

that are presented to them in textbooks. (Sylvia) 

Help to show the purpose when teaching - students will often engage more 

or better when they understand the reasons why they need this knowledge 

(Tim).  

 

Research Question 3 

This more sophisticated understanding of STEM in schools was also exhibited in the 

units of work they developed, throughout which they demonstrated how the STEM activities 

linked to the science, mathematics, and technologies (including design and technology, and 

digital technologies) curricula. Also, the strong integration of the industry into the units was 

evident. The PSTs commented on their improved ability to plan, use hands on activities and 

make the content more authentic.  

I think it will prompt me to make an effort to collaborate with both industry 

and other teaching and learning areas. It will also give me new things to 

keep discovering to share with students (Evelyn).  

The PSTs also identified that they were more confident in building connections with 

industry and with STEM in general.  

I gained knowledge about the industry, how it operates, how industry 

partnerships can assist with teaching stem and the career pathways that 

are available in the industry. A STEM unit around robotics and their use of 

circuit boards has been developed to coincide with the industry placement, 

which can be used in a classroom and adapted for differing year levels. I 
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am now more aware about how to integrate different subjects into a unit 

and the importance of design and technology aspect of STEM (Alex).  

 

Research Question 4 

There were some challenges associated with implementing the project. The challenges 

highlighted by the PSTs were associated with limited background knowledge of the industry 

in which they completed their experience; time required by the PSTs to meet, to plan, and to 

visit the industry they were working with (they were in different classes and so no common 

meeting time), time of the year in which the industry experience was undertaken as some 

needed to compete a school placement shortly after the industry experience.  

The main challenge for me was that I didn’t have any prior knowledge on 

electronics. Therefore, at the beginning of the placement I had difficulty 

understanding what the products were used for, and the purpose of the 

machines and their operation. (Evelyn) 

CONCLUSIONS AND SIGNIFICANCE 

The findings of this project support previous research (Gibson, 2013) in the area. The 

increased confidence of PSTs when connecting to each of the curricula (Gibson, 2013) was a 

critical component as STEM does not have its own curriculum but is embedded throughout as 

shown in the ACARA (2016) focus for STEM. The PSTs increased ability to articulate what 

they mean by STEM teaching and learning was something not described explicitly in 

previous studies but was an important outcome for the project. 

Utilisation of the experience in planning to teach (King, 2015) was exhibited clearly by 

the PSTs drawing on what they had learnt from the industry placement. Essentially, the 

industry placement provided the real-world referent around which to structure their teaching 

while ensuring greater relevance for their students. Furthermore, using this as a context for 

teaching enabled them to consider additional community resources that might be relevant, as 

well as raising PST awareness to the benefits of establishing industry connections once they 

commenced teaching.  

Not surprisingly, for each group the concrete examples incorporated into their teaching 

plans varied based upon the particular industry placement that had been experienced by the 

PSTs. This is a key finding because only 60% of PSTs (identified in the initial survey) had 

any industry experience and this was generally retail related, so for the other 40%, this was 

their first practical opportunity to work within an industry. 
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