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STEM – Implementing STEM 

General design and planning considerations for secondary schools

Slide 1: Introduction

Hello, my name is Robert Sbaglia, and I am a STEM specialist teacher employed by the Victorian Curriculum and Assessment Authority.
When considering the implementation of any interdisciplinary learning, including STEM, a big challenge in secondary schools is to synchronise three areas of the curriculum that are traditionally taught as discrete subjects, which have their own teachers and their own learning space.
This video will examine three issues – the alignment of topics, the sequencing of lessons, and the communication between teachers of mathematics, science, design and technologies, and digital technologies, to ensure that a STEM unit can be run without major changes to the timetables or staffing.
Slide 2: What is STEM?

A major incentive for teaching STEM is to show students that science, technologies and mathematics are not always discrete subjects that never intersect. STEM can show students the relevance of particular topics to broader contexts. However, in a particular subject, there are always topics that are better suited to integration than others.
It is important to ensure that the order of topics across the year within the four subjects takes into account when the STEM unit will occur, so that students are learning concepts relevant to the STEM unit while it is occurring, and that topics are not being taught twice.
Slide 3: Mathematics Year 8 before

For example, this slide shows the order of topics we taught in year 8 mathematics at Crusoe College. When we identified the topics in mathematics that would be integrated into STEM units, we found that they were scattered throughout the year, and so we realised that we needed to group the topics together based on whether or not they were going to be taught in an integrated way with other subjects.
Slide 4: Mathematics Year 8 after

We chose to teach our STEM-related topics in the second half of the year. However, as long as there is agreement between the teachers running the subjects, it can be taught anywhere appropriate. What is important is that the topics that are associated with the STEM units are being taught whilst the STEM units are running.
Slide 5: Lesson sequence before STEM

For STEM units to be authentic educational experiences whilst working within the confines of a traditional timetable, an understanding needs to be developed between teachers across different subjects during which the STEM unit will occur. For example, at Crusoe College, we decided that the STEM units would be taught within mathematics and science classes.
Before we began teaching STEM, only mathematics would be taught in a class labelled 'mathematics' on the timetable, labelled here in blue, and only science, labelled here in orange, would be taught in a class labelled 'science' on the timetable. But for STEM to be taught, there needs to be common understanding amongst the teachers timetabled in classes where STEM is being run that the focus of the lesson may not be what is labelled on the timetable. 
Slide 6: Lesson sequence after STEM

For example, when running our first unit of STEM at year 8 at Crusoe College, the first lesson has a science focus, even though on the timetable this is labelled as a mathematics lesson. And you can see that as you progress through the unit, there are multiple times where something different than what the timetable says will be the focus of the lesson. In green, you can see where design and technologies would be the focus of the lesson.
This has implications for the teacher timetabled in these lessons. They will need to be familiar with the entire unit and be prepared to teach across the three different areas of the curriculum as required. Teachers can work together both inside and outside of the classroom to ensure there is a common understanding of the content and pedagogy required to teach these concepts.
You will notice in this example there is an overrepresentation of science when compared to design and technologies, and mathematics. It is not necessary to have an equal distribution of curriculum areas within a particular unit. This is not only overly restrictive, it is also not reflected in real life. The unit in this example has a particular science emphasis, but it is balanced out by other units that occur later in the semester which have a greater emphasis on mathematics and design and technologies. To assist teachers, the unit should be broken down so that a broad focus for each lesson is identified.
Slide 7: Sample lesson sequence

To assist teachers, the unit should be broken down so that a broad focus for each lesson is identified. This should only be a guide, since the inquiry nature of STEM means that students will be at various points within the unit at any one time, and teachers will need to be prepared to adapt to these various points within a lesson. 

As such, teachers need to have an understanding of the entire unit rather than the mathematics teacher just being responsible for the mathematics part of the unit, the science teacher just being responsible for the science part of the unit, and so on. 

Something else to note in this plan is that there are lessons where the STEM unit is not the focus. This is important because it emphasises that students require different opportunities to learn, practise and demonstrate the skills used in the STEM units in other contexts. The goal of a STEM unit is not to be the sole source of teaching and assessment for a particular outcome in the curriculum.
For example, prior to when we implemented a STEM unit at Crusoe College, every Thursday was a more practice-driven mathematics lesson. The presence of the STEM unit didn't make this practice redundant. Indeed, it was important to give students the opportunities to practice the skills they were learning in the STEM unit and show that they could transfer these skills into a different arena.
Slide 8: Summary

In summary, this video has shown that the constraints imposed by many secondary schools do not necessarily prevent STEM units running. Success can be achieved by planning ahead, collaborating across learning areas, and ensuring that students have multiple opportunities to learn, practise and demonstrate understanding of outcomes in the Victorian curriculum.
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