
 

Australasian Journal of Technology Education, Vol 10, Special Issue, 2025  1 

Editor: Associate Professor Wendy Fox-Turnbull, University of Waikato, New Zealand 
 
Editorial board: 
 
Prof Stephanie Atkinson, Sunderland University, England, United Kingdom 
Prof Marc de Vries, Delft University of Technology, Netherlands 
Prof Mishack Gumbo, University of South Africa, South Africa 
Prof Jonas Hallström, Linkoping University, Sweden 
Assoc Prof Kurt Seemann, Swinburne University of Technology Australia, Australia 
Prof David Spendlove, University of Manchester, England, United Kingdom 
Prof Scott Warner, Millersville University, United States 
Assoc Prof P John Williams, Curtin University, Western Australia, Australia 
 
The Australasian Journal of Technology Education is a peer refereed journal and provides a forum for 
scholarly discussion on topics relating to technology education. Submissions are welcomed relating to the 
primary, secondary and higher education sectors, initial teacher education and continuous professional 
development, and general research about technology education. Contributions to the ongoing research 
debate are encouraged from any country. The expectation is that the Journal will publish articles at the 
leading edge of development of the subject area. 
 
The Journal seeks to publish 

• reports of research, 
• articles based on action research by practitioners, 
• literature reviews, and 
• book reviews. 

 
Publisher: The Technology, Environmental, Mathematics and Science (TEMS) Education Research 
Centre, which is part of the Division of Education, The University of Waikato, publishes the journal.  

Contact details: The Editor, AJTE, wendy.fox-turnbull@waikato.ac.nz 

Cover Design: Roger Joyce 

This journal provides immediate open access to its content on the principle that making research freely 
available to the public supports a greater global exchange of knowledge. 
 
ISSN: 2382-2007

mailto:wendy.fox-turnbull@waikato.ac.nz


 

Australasian Journal of Technology Education, Vol 10, Special Issue, 2025  2 

 

Agency in the Making: 
Empowering Pre-Service 
Technology Teachers 
 
Rob Rouse   David Ellis    Carol K. Puddicombe 
School of Education   Faculty of Education  School of Education 
The University of Queensland Southern Cross University Edith Cowan University 
Australia   Australia   Australia 
 
 
Abstract 

Technology teachers routinely make informed decisions about the materials and processes 
their students use to create artefacts. Thus, it is important to expose pre-service technology 
teachers to learning environments in which they develop agency towards making. We take the 
stance that developing pre-service technology teachers’ agency towards making will prepare 
them to become bold and confident makers in their own classrooms when they become 
teachers, resulting in them launching innovative maker projects and supporting their own 
students throughout the process. In this paper, we present three case studies—drawn from 
initial teacher education programs at three different Australian universities—in which pre-
service technology teachers increased their agency towards making. In the first case study, we 
describe how pre-service primary teachers participated in a variety of activities in a university 
makerspace. In the second case study, we explain how pre-service secondary teachers solved 
unique open-ended challenges by blending the design process with using digital fabrication 
tools. In the third case study, we outline how pre-service teachers engaged in solving a values-
based task to prepare them for engaging with values such as sustainability and global 
citizenship in the Australian curriculum. Recommendations and next steps are discussed.  
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Introduction 

Technology education, which has evolved significantly from its roots in industrial and manual arts, now 
emphasises design-focused thinking, innovation, and the development of artefacts and prototypes 
(Puddicombe & Williams, 2020). Across Australia, universities offering programs in initial teacher 
education (ITE) face increasing pressure to attract, prepare, and retain qualified educators capable of 
leading technologically literate classrooms (Williams, 2023). In this paper, we present three case studies 
exploring how different Australian universities conceptualise and deliver their technology ITE 
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programs. These case studies contribute to ongoing national and international discussions concerning 
the sustainability, visibility, and future direction of technology teacher education.  
 
Empowering Pre-Service Technology Teachers 
 
Global initiatives focused on improving the quality of the teaching profession have resulted in the 
establishment of rigorous teaching standards across different nations (OECD, 2011). These standards—
useful for initial teacher education programs, accrediting authorities, pre-service teachers, and 
experienced educators—explicitly state what teachers need to know and what they should be able to do 
(Darling-Hammond, 2021). In Australia, the Australian Professional Standards for Teachers outline the 
professional knowledge and practices graduates of initial teacher education programs must be able to 
demonstrate (AITSL, 2011). While it is critically important to assess pre-service teachers’ knowledge 
and skills in relation to established professional standards, we argue that it is equally important to 
prepare teachers to exercise agency—the confidence and ability to contribute to shaping classroom, 
school, and workplace conditions (Biesta et al., 2015; Emans et al., 2025).  
 
In addition to demonstrating the knowledge and practices outlined in the Australian Professional 
Standards for Teachers, technology teachers in Australia are also responsible for teaching the 
knowledge, processes, and skills listed in the Australian Curriculum (ACARA, 2022). This requires 
technology teachers to possess not only factual and conceptual knowledge, but knowledge involving the 
practical work of manipulating objects and materials (Millar, 2004). Because of the nature of the 
technology curriculum and its emphasis on design thinking and artefact creation, technology teachers 
are particularly well-positioned to exercise agency towards making—an activity that has become 
increasingly prevalent in schools—especially those with makerspaces (Rouse & Gillespie Rouse, 2022; 
Davies & Seitamaa-Hakkarainen, 2025). By this, we mean that technology teachers routinely make 
informed decisions about the materials (e.g., software, hardware) and processes their students use to 
make artefacts. 
 
Harnessing the Power of Making 
 
University makerspaces are sites where students have access to an array of physical and digital 
technologies that promote designing, making, and innovation (Farritor, 2017; Pettersen et al., 2020). 
Although university makerspaces have long been a valued component of undergraduate engineering 
education (Barrett et al., 2015; Saorín et al., 2017), they have only lately become popular sites for pre-
service teacher education (Quintana-Ordorika et al., 2024). Recent research examining the impact of 
pre-service teachers’ experiences in university makerspaces has found that these experiences promote 
leadership in making, proficiency with technologies and tools, and prepare students to embrace similar 
instruction in their own school makerspaces in the future (Heredia & Fisher, 2022). In addition, 
Halliburton et al. (2024) found that pre-service teachers who created artefacts in a university makerspace 
experienced increased confidence working in the makerspace and increased confidence about the 
prospect of teaching science, technology, engineering, and mathematics (STEM) related material using 
primary school makerspaces. 
 
One challenge teacher educators face is how to facilitate developing pre-service technology teachers’ 
agency towards making. Although factors such as increased experience using tools and technologies can 
lead to a foundational level of confidence and capability in making (Ellis, 2024), the overarching goal 
of most technology education courses is for pre-service technology teachers to develop an adaptive 
expertise where they can extend their current skills and content knowledge into novel applications 
(Anthony et al., 2015; Hammerness et al., 2005; Martin et al., 2015). Thus, it is important to ensure pre-
service technology teachers have regular and concrete experiences in which they make a variety of 
artefacts during their initial teacher education programs. We believe that providing pre-service teachers 
with these experiences will prepare them to think nimbly (Scharon et al., 2024) and exercise agency 
towards making when they enter their own classrooms. 
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Purpose and Context 
 
As teacher educators, our goals are to empower pre-service technology teachers to use a variety of tools 
and technologies in different contexts; develop their agency towards making by participating in unique 
making experiences; and support their reflection on how these experiences connect to the knowledge, 
processes, and skills in the technology curriculum. In the next sections, we present three case studies in 
which we describe learning environments meant to accomplish these goals. For each case study we 
explain how pre-service technology teachers exercise agency when making using a range of tools and 
technologies. 
 
These case studies represent distinct geographical and institutional contexts within Australia. The first 
is drawn from a university located in southeast Queensland, representing a large metropolitan research-
intensive institution. The second is drawn from the only university in Western Australia offering a 
dedicated secondary technology teacher education program, providing a unique perspective on program 
delivery within a regional context. The third is drawn from a university with campuses in northern New 
South Wales and southern Queensland, offering programs designed to address local workforce needs. 
Collectively, these case studies provide a balanced representation of Technology ITE across Australia. 
 
Method 
 
We adopted a qualitative case study methodology to examine how technology ITE is designed and 
implemented across three Australian universities (Stake, 1995; Yin, 2018). Each university served as an 
individual case, with the lead academic responsible for the technology ITE program constructing the 
case study using a range of data sources, including observations, interviews, and artefacts. This approach 
enabled a rich, contextual understanding of practice within and across cases while remaining aligned 
with the interpretive nature of qualitative inquiry. 
 
Case Study 1: Promoting Pre-Service Teachers’ Agency Using a University 
Makerspace 
 
This case study focuses on a partnership between the School of Education and the university’s 
makerspace, Innovate Makerspace. Throughout this partnership, we introduced pre-service primary 
teachers to the makerspace’s tools, technologies, and ways of doing. The overarching goal of this 
partnership was to empower pre-service primary teachers to make the best use of their own school 
makerspaces when they become teachers.  
 
Innovate Makerspace 
 
Innovate Makerspace is a collaborative space in which students and academic staff are supported by 
makerspace staff to create unique products using a large suite of fabrication technologies (e.g., laser 
cutters, 3D printers). Because university makerspaces such as Innovate Makerspace can be intimidating 
to individuals who are new to the environment (Andrews & Boklage, 2024; Melo & Rodney, 2023), we 
took several intentional steps to introduce pre-service teachers to the space. For example, pre-service 
teachers began by completing an online safety training, familiarising them with parts of Innovate 
Makerspace. Completing this training allowed pre-service teachers to enter the makerspace freely during 
its operating hours and gave them the opportunity to register for a variety of training sessions (e.g., wood 
shop, laser cutter, sewing machine) facilitated by makerspace staff. This mirrors best practices found in 
many university makerspaces where, once students have been oriented to the space, they have easy 
access to the tools within the space (Tomko et al., 2021). Next, pre-service teachers toured Innovate 
Makerspace with their class, learned about the layout, saw the various tools and technologies, and met 
the makerspace staff who they could ask for help with projects. As pre-service teachers became familiar 
with Innovate Makerspace, they also experimented outside of the makerspace with free and easy-to-use 
design software (e.g., Tinkercad, Inkscape, Canva) appropriate for use with primary students. We 
emphasised pre-service teachers becoming minimally proficient with these design tools.  
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Creating a Personalised Artefact 
 
Once pre-service teachers were familiar with Innovate Makerspace, we launched a task. The task was 
designed to get pre-service teachers into the makerspace and called for them to use some combination 
of the tools and technologies in the makerspace to create a small, personalised artefact. This task 
positioned teachers as agents of their own learning because they were in total control of the tools they 
used and the artefacts they created. We supported pre-service teachers to build agency by collaborating 
with makerspace staff to run special training sessions focused on specific tools and tailored for the needs 
of pre-service teachers. We found this task to be useful because it pushed most pre-service teachers out 
of their comfort zone (i.e., they used tools that they were unfamiliar with). We also found that this task 
resulted in great variability (i.e., pre-service teachers used a wide variety of digital and physical tools to 
create unique artefacts). To take pressure off pre-service teachers, we did not assign a grade for the 
personalised artefact. Instead, we graded pre-service teachers according to their reflection on the 
process. This way, pre-service teachers felt less pressure to create a flawless final product and engaged 
more fully with the process, mirroring how they might behave with their own students when teaching in 
a primary school makerspace. 
 
What Types of Artefacts did Pre-Service Teachers Create?  
 
Pre-service teachers created a wide variety of personalised artefacts to satisfy this assessment task. 
Examples of the types of artefacts they created included vinyl stickers and patches, articles of clothing, 
3D printed items, laser-cut items, and items from the woodshop (see Figure 1). Although some of these 
artefacts were simple, others were more complex and required pre-service teachers to spend significant 
amounts of time building proficiency with a tool and working with staff in the makerspace. The range 
of artefacts pre-service teachers created illustrated the agency they had when completing this task. 
Anecdotally, we observed that the pre-service teachers who logged more time in the makerspace were 
typically more enthusiastic about their personalised artefacts, better able to share intricate details about 
how they used the tools in the makerspace to create their artefacts, and made better connections to how 
a similar project might play out in a primary school makerspace.  
 
What did Pre-Service Teachers Report Learning by Completing the Task? 
 
After pre-service teachers created their personalised artefacts in Innovate Makerspace, we asked them 
to reflect on what they learned in relation to the components of the technological pedagogical content 
knowledge (TPACK) framework (Koehler et al., 2013). We encouraged pre-service teachers to make 
connections to any parts of the framework, including to technological knowledge, content knowledge, 
pedagogical knowledge, or any of the overlapping areas such as pedagogical content knowledge. In 
response, many pre-service teachers reported significantly improving their technological knowledge. 
For example, one pre-service teacher stated,  

Before attending the makerspace, we both thought of technology as Information 
Communication Technologies (ICT) such as computers, iPads, and apps. However, 
through exploring the different equipment, tools, and digital design spaces available [at 
Innovate Makerspace], we developed a much deeper understanding of technology more 
broadly.  

In addition, when asked to consider what changes they would make to enact a similar activity with their 
own primary students in the future, pre-service teachers demonstrated pedagogical content knowledge 
by detailing changes such as sequencing activities, creating targeted supports for young learners, and 
connecting to specific content descriptions in the Australian Curriculum. Finally, pre-service teachers 
reported the affordances of using the tools and technologies in Innovate Makerspace to develop a more 
refined sense of design thinking. For example, one pre-service teacher reported,  

Design thinking was used in our decision-making for the creation of our personalised artefact. 
We first considered the functions of different products, and how these products can solve the 
needs or be meaningful to individuals. 
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Figure 1 
Examples of Personalised Artefacts Pre-service Teachers Created to Satisfy a Task in a University 
Makerspace. 
 

 
 
Case Study 2: Fostering Pre-Service Secondary Technology Teachers’ Agency 
 
This case study focuses on a program that provides pre-service secondary teachers with early and 
sustained exposure to advanced workshop practices and digital technologies. Across several challenges, 
pre-service teachers engage with computer-aided design (CAD) and computer-aided manufacturing 
(CAM) platforms, laser cutters, routers, and 3D printers to prototype solutions to real-world design 
briefs (Kostakis et al., 2015; Kumpulainen et al., 2020).  
 
Marble Sorting Challenge 
 
The first challenge we describe aligns with the state’s Australian Tertiary Admission Ranking 
engineering (mechatronics) course and provides pre-service teachers with the foundational knowledge 
required to teach systems and control concepts at the senior secondary level. The challenge simulates an 
authentic industrial problem: the automated transportation and sorting of materials. To solve the 
challenge, pre-service teachers design and fabricate a device that transports marbles (13–16 mm in 
diameter), raising them to a height of 350–400 mm before sorting them according to predetermined 
parameters such as colour, size, or material type. Each of the three phases (loading, lifting, and sorting) 
requires a functioning subsystem controlled by a microcontroller, typically an Arduino (Resnick, 2024). 
To ensure the system operates reliably, pre-service teachers must integrate multimeter diagnostics, 
breadboarding, flowchart-based logic, and iterative testing. 
 
In addition to constructing a fully functioning prototype, pre-service teachers produced a video in which 
they explained each component and evaluated its performance. Completing this challenge helped pre-
service teachers develop confidence teaching complex systems and fostered their agency towards 
making with electronic and digital technologies. One pre-service teacher noted, “It was not easy, but 
once I conceptualised it, especially using SolidWorks, it made a lot more sense. I did have issues with 
the coding, but again I troubleshooted it until it worked.” By engaging with this design challenge, pre-
service teachers also gained experience in instructional design and systems thinking, preparing them to 
deliver senior-level mechatronics content with authenticity and pedagogical depth (Ratto & Ree, 2012; 
Williams, 2023). See Figure 2 for examples of pre-service teachers’ work. 
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Figure 2 
A Collection of Examples of How Pre-service Teachers Solved the Marble Sorting Challenge Using CAD 
Tools, Coding, and Digitally Fabricated Artefacts. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
LasersRUs Product Challenge 
 
The second challenge we describe engaged pre-service technology teachers in the various steps of the 
design process. During this challenge, we tasked pre-service teachers with designing a marketable 
product (e.g., lampshade, toy, or phone holder) for a hypothetical client, LasersRUs. We directed pre-
service teachers to follow a brief that required investigation, ideation, 3D sketching, CAD production, 
and prototyping using a laser cutter (Zhang et al., 2017). The assessment included a comprehensive 
design portfolio that documented each stage of the process, from research and initial concepts through 
to final production and evaluation, mirroring authentic industry design processes (Allen et al., 2023; 
Ellis et al., 2025). The open-ended brief fostered much innovation and creativity (Giusti & Bombieri, 
2020; Kolb, 2015; Puddicombe et al., 2025), resulting in a range of compelling and imaginative artefacts. 
We present one of these artefacts in the following section.  
 
Fabricating Fantasy—Creating a Book Nook in the LasersRUs Challenge 
 
Here we document Jane’s (pseudonym) creation of a book nook to satisfy the LasersRUs challenge. This 
example illustrates how Jane built agency towards making by engaging in design thinking and digital 
fabrication to create a miniature castle library suitable for placing on a bookshelf. The example is drawn 
from Jane’s written reflections and exemplifies how she engaged in iterative processes, solved technical 
challenges, and developed pedagogical insights. 
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From Inspiration to Ideation. Exposure to commercial book nooks on social media initially sparked 
Jane’s interest. A concurrent reading of dragon-centred fantasy fiction crystallised Jane’s thematic 
direction. Jane wanted to create an illuminated book nook framed by gothic architecture and watched 
over by distant, winged silhouettes. Jane recalled, “As an enthusiast of fantasy novels, it was only natural 
to connect the theme of the book nook to the literature I frequently enjoy.” With this connection, she 
centred the project on user experience, emphasising wonder, immersion, and a strong narrative appeal 
as its core design values. Early ideation sessions unfolded on a whiteboard, where sketches of castellated 
walls, ornate windows and arched bookshelves combined into a coherent design plan. This early rough 
sketching allowed Jane to quickly visualise her ideas and laid the foundation for more detailed digital 
modelling. 
 
Digital Modelling and the Discipline of Precision. Transitioning from sketch to screen, Jane used the 
CAD program Fusion 360 to generate her book nook’s parametric geometry, leveraging its intuitive 
interface for large-scale box modelling. Jane subsequently refined furniture elements such as chairs, a 
circular table, and decorative corbels in the CAD program SolidWorks, whose mechanical design 
affordances supported accurate joinery and kerf allowances. Jane’s use of two types of CAD software 
reflected a pragmatic, tool-agnostic mindset as she commented, “SolidWorks provided greater precision 
and an intuitive interface whose features are better suited for detailing mechanical aspects in sketching 
and assemblies.” By iteratively toggling back and forth between programs, she was able to balance 
aesthetic ambition with manufacturability. 
 
Prototyping, Laser Cutting, and the Realities of Materiality. Jane verified the scale and fit using 
cardboard maquettes before using 3 mm medium-density fibreboard (MDF), an economical and laser-
friendly substrate, to create her book nook. She fabricated the components on a Trotec Speedy 400, 
chosen for its speed and repeatability. Jane quickly encountered the challenge of converting her digital 
design into a physical form. Fusion 360’s export routines failed to convert spline-based brick patterns 
into clean DXF paths, causing the software to crash. After several hours of trial and error, Jane sought 
help from a peer who suggested a workaround to capture the pattern in CorelDRAW, amplify the 
contrast, and route the file through Trotec Ruby software. She noted, “I could finally refine the design 
and produce a clean, high-contrast version that was perfect for engraving. This solution saved time and 
made the best visual outcome for the final piece after hours of work.” 
 
Learning Trajectories and Emerging Pedagogical Identity. Throughout the challenge, Jane’s agency 
towards making grew, not only in navigating different software tools or achieving precise results with 
the laser cutter, but in thinking like a future technology teacher. She reflected on her ability to switch 
tools during tasks, effectively manage her time in a busy makerspace, and allow for exploration through 
trial and error (Ellis et al., 2025; Kolb, 2015; Tan et al., 2024). A turning point came when she realised 
the health and environmental risks associated with MDF’s formaldehyde-based adhesives. This 
prompted a shift in her thinking: “I started asking myself, would I feel comfortable asking students to 
use this?” From that moment, Jane began to rethink her role, not just as a maker, but as a teacher. Life 
cycle analysis and ethical material choices became part of how she planned and reflected. This shift 
marked significant growth in her journey, demonstrating how her values were starting to align with the 
responsibilities of a future technology teacher. 
 
Reflections on Jane’s Iterative Design Process. Jane’s progression throughout the project 
demonstrated the value of iterative design in developing both technical skills and creative confidence. 
As illustrated in Figure 3, the initial concept, a relatively straightforward book nook, evolved 
significantly as she experimented with materials and fabrication techniques. The inclusion of wall-
mounted picture frames emerged from exploratory scoring on the laser cutter, showing responsiveness 
to material feedback and a growing sense of aesthetic judgment. Jane later added windows to the left 
side of the book nook to enhance illumination and contribute to a more immersive, castle-like ambience, 
strengthening the thematic coherence of the piece. Rather than leaving the bookshelf empty, Jane 
fabricated miniature books from foam board, applying spines from well-known fantasy titles to 
personalise the scene and enhance narrative richness. One of the most distinctive additions was a floor 
rug crafted from fraying scrap fabric, aged using a blowtorch to convey a sense of texture and time. 
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Collectively, these modifications demonstrate how the iterative process facilitated Jane’s deep 
engagement with both material experimentation and narrative design, resulting in an artefact that 
reflected the thoughtful integration of form, function, and personal expression. Reflecting on the 
process, Jane stated, “This experience has strengthened my conviction that I can integrate creative design 
with practical fabrication skills and accomplish any task I set my mind to.” 
 
Figure 3 
Images Illustrating How Jane Progressed Through the Book Nook Challenge. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Case Study 3: Developing Pre-Service Teachers’ Agency Using a Values-Based 
Task 
 
This case study focuses on a program that emphasises values-led design and local problem-solving. 
Specifically, pre-service teachers solved a values-based assessment that integrated digital systems and 
prototyping to address authentic community needs. 
 
Sustainable Development Goals 
 
Teachers play an important role in empowering their own students to analyse complex issues and find 
innovative and sustainable solutions to localised problems (Gupta & Sigdel, 2024; Dhaka, 2024). One 
entry point for teachers doing this important work are the United Nations’ sustainable development goals 
(SDGs) (United Nations, 2015). These 17 SDGs embody values such as equality, sustainability, and 
peace for all in a foreseeable future. An example of a similar value embedded in the Australian 
Curriculum that is meant to contribute to global citizenship is the cross-curriculum priority, 
sustainability (ACARA, 2022). 
 
Because we believe in designing for sustainability, pre-service technology teachers were required to 
complete a task in which they incorporated aspects of global citizenship as an exercise in developing 
the capability to address concepts such as sustainability and human rights when teaching. Guided by the 
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perspective, “Think globally, yet act locally,” we aimed to develop pre-service teachers’ agency towards 
making by addressing different values embedded in the curriculum.  
 
Launching the Task: Tackling a Real-World Values-Based Problem 
 
We created a course called Digital Technologies: Principles and Processes. Completing this course 
supported pre-service teachers to build the foundational knowledge, skills, and understandings required 
to teach digital technologies content in Australian primary and secondary schools. The end-of-course 
task called for pre-service teachers to develop a solution to a local problem that could contribute towards 
the progress of meeting global SDGs. The task was underpinned by constructionist principles and 
encouraged active learning and engagement (Niiranen, 2021). The two-part task was as follows: 

• Part 1: Design an inclusive garden in which a micro:bit smart sensor can be used to measure 
and respond to changes in soil moisture and/or temperature and/or light and/or motion. Be sure 
to provide suitable adjustments to cater for someone with additional needs, such as an elderly 
person or a student with a disability.  

• Part 2: Link to one of the SDGs that identifies an authentic, real-world problem. For example, 
you could link to SDG 2: Zero Hunger. 

Completing values-based tasks facilitates the development of knowledge and skills through 
contextualised and concrete experiences (Niiranen, 2021). This task required pre-service teachers to 
design and prototype both a 3D model and a digital solution for a garden that would contribute to the 
global efforts to address sustainability. In the past, we observed that pre-service teachers developed 
agency towards problem-solving, designing, and making by participating in this activity. 
 
How did Pre-Service Teachers Engage with the Task?  
 
By targeting large-scale issues (Scharon et al., 2024) such as the United Nations’ SDGs, pre-service 
teachers were forced to consider how the solutions they designed reflected a complex set of values 
related to sustainability. We found that this experience facilitated pre-service teachers wrestling with 
what it meant to “Think globally, yet act locally.” This phrase took on new meaning for the pre-service 
teachers as their solutions had to address SDGs but were also contextualised locally. Additionally, the 
task challenged pre-service teachers to develop creative solutions through the “entanglement of maker 
and matter” (Mehto & Kangas, 2023, p. 70). Doing this led pre-service teachers to increase their agency 
towards making as well as confidence engaging in practical skills such as coding and 3D modelling, and 
using design processes as a project management framework. 
 
When faced with solving this complex real-world problem, pre-service teachers proposed actions 
informed through critical thinking (Prasad & O'Malley, 2022). For example, one pre-service teacher, 
Scott (pseudonym), targeted the concept of achieving sustainable food practices and improving overall 
health and well-being (linking explicitly to SDGs 3 and 11). In the process of empathising with the needs 
of an elderly client, Mavis, Scott learned that she required a garden to produce her own food, however—
due to her advanced age—Mavis was at risk of falling in the garden. To ensure Mavis’s safety, Scott 
developed a solution to inform Mavis’s carers in the event she fell while in the garden (see Figure 4). 
This solution included programming the micro:bit to progress through several steps when its internal 
accelerometer detected a large change in pitch (indicating that Mavis fell).  
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Figure 4 
Scott’s Solution to the Task. Should Mavis Fall in the Garden, the micro:bit Will Progress Through a 
Series of Actions, Eventually Sending an Alert via an App for Assistance. 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
Discussion 
 
In this paper, we reported case studies from three different technology ITE programs across Australia 
in which pre-service primary and secondary teachers developed agency towards making. In the first case 
study, we described how pre-service primary teachers participated in a variety of activities in a university 
makerspace. We found that structured access to the makerspace, proper orientation, staff support, and 
explicit tool training appeared to reduce barriers and promote pre-service teachers’ participation in 
makerspace activities. These observations align with evidence that makerspaces catalyse innovation, 
tool competence, and ownership (Barrett et al., 2015; Farritor, 2017; Saorín et al., 2017). 
 
In the second case study, we explained how pre-service secondary teachers solved unique open-ended 
challenges by blending the design process with using digital fabrication tools. We found that these 
activities supported the development of systems thinking and adaptive expertise, as pre-service teachers 
integrated mechanical, electronic, and computational subsystems under real constraints (Anthony et al., 
2015; Martin et al., 2015). In addition, we also found that these activities could shift pre-service teachers’ 
attention to material health and environmental risks, demonstrating a widening of professional 
judgement beyond technical knowledge towards responsible choices (Zhang et al., 2017). 
 
In the third case study, we outlined how pre-service teachers engaged in solving a values-based task to 
prepare them for addressing values such as sustainability and global citizenship present in the 
curriculum. By requiring pre-service teachers to justify their design decisions against stakeholder needs, 
the task positioned them to exercise agency (Biesta et al., 2015; Emans et al., 2025). This coupling of 
ethics and artefact, evident in the “think globally, act locally” framing, reflects maker education’s 
characteristic entanglement of social values, materials, and digital systems (Dhaka, 2024; Gupta & 
Sigdel, 2024). 
 
Limitations and Future Research 
 
The case studies in this paper draw on the perspective of the lead academic responsible for the 
technology ITE program at three different Australian universities. Thus, they reflect individual 
interpretations shaped by institutional priorities, regional needs, and professional experience. While this 
design provides rich contextual insights, findings are not generalisable across technology ITE programs. 
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Future research could expand on this case study approach to include the other Australian universities 
that offer technology ITE programs, providing a more complete national picture of how the field is 
conceptualised and sustained. Given the limited number of institutions involved in technology 
education, a collaborative, multi-institutional study would offer valuable insights into technology ITE 
program curriculum design. Such research could strengthen our understanding of how universities 
collectively support the growth and continuity of the technology teaching profession in Australia. 
 
Conclusion 
 
Orchestrating innovative experiences for pre-service technology teachers is important because it 
supports them confidently and creatively making and—more broadly—supports them to be agents of 
change in their own classrooms once they become teachers. In addition, providing pre-service teachers 
with these types of experiences allows them to make concrete connections to knowledge, processes, and 
cross-curriculum priorities found in the Australian Curriculum (ACARA, 2022). In each of the case 
studies we presented, pre-service teachers engaged in different parts of the design process such as 
planning, evaluating, problem solving, and iterating products. At each step in the process, pre-service 
teachers were empowered to express themselves through making. Because of their experience taking on 
challenges and solving problems, these pre-service teachers are better prepared to support their own 
students making in the classes they teach in the future. 
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