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STEM – Planning and implementing integrated STEM 

Part 1: Initial planning

Slide 1: Introduction

Welcome to part one of the Victorian Curriculum and Assessment Authority's two-part miniseries on using the Victorian Curriculum to plan integrated STEM activities and lesson sequences in a primary setting.
This first video will focus on STEM's place within the Victorian Curriculum and how to identify outcomes amenable to integration in STEM. 
Slide 2 & 3: STEM in the Victorian Curriculum

In the Victorian Curriculum, STEM, or science, technology, engineering and mathematics, is not a stand-alone curriculum area. Rather, STEM in the Victorian Curriculum occurs at some of the intersections of Science, Mathematics, Design and Technologies, and Digital Technologies learning areas. It takes an interdisciplinary or trans-disciplinary approach to learning, and the aim is to break down barriers between these interdependent areas of the curriculum. 
The VCAA places STEM learning activities as those which meaningfully integrate and teach at least two of the relevant learning areas AND an inquiry or design processes approach. Such learning activities could obviously come in a variety of forms, and this video series is intended to assist you in designing rich learning tasks that also meet the outcomes of the Victorian Curriculum. 
So, what are the basic stages when planning an integrated STEM activity?
Slide 4: Planning STEM

The following list outlines a guide for creating these tasks. We will explore stages 1 to 4 in this video and stages 5 to 7 in part two. The first step is to identify content in the Victorian Curriculum amenable to integration. Then explicitly state the achievement standards or parts of, you wish students to meet from your STEM learning activity.
Brainstorm learning activities to meet the achievement standards and map out a learning sequence. Then identify task criteria and constraints, which is key, and plan assessment and evidence collection. Develop teaching and learning resources, and then implement and reflect on the process.
Slide 5: Initial Planning

The first stages of any planning sequence must be to identify the curriculum to be taught and parts of the achievement standards to be met. Stages 1 and 2 of a STEM planning process are no different in this respect. Some content descriptions and achievement standards within the Victorian Curriculum will be easier to integrate into STEM than others.
Therefore, your first tasks are to identify those that you believe could be integrated, and then explicitly define and state which parts of the achievement standards you expect students to meet.
Slide 6: Content Descriptions

For example, you may identify the following content descriptions from level 4 as being ideal candidates for integration in a design challenge – "Use scaled instruments to measure and compare "length, masses, capacities and temperatures," from the level 4 Mathematics curriculum, and, "Forces can be exerted by one object on another "through direct contact or from a distance," from the level ¾ Science curriculum.
Teachers then need to identify the relevant parts of the achievement standards for each content description, and use these as the launching-off point for brainstorming possible activities for learning sequences. 
Slide 7: Achievement Standards
So, the relevant achievement standards here are:

· Students use scaled instruments to measure length, angle, area, mass, capacity and temperature of shapes and objects; and

· They use contact and non-contact forces to describe interactions between objects.
Slide 8: Possible activities
In the third stage of planning, the teacher or team brainstorm ideas for learning activities and their sequencing that allow students to meet these identified outcomes.
Continuing with the previous example, students could potentially meet these outcomes by doing any number of the following – design and build a shelter, perhaps for an animal, complete a 'build the strongest bridge' challenge, or design a container to hold various substances or amounts of liquids, for example.

Once an activity is chosen, the teacher then identifies the length of time needed, the explicit teaching required and, importantly, the criteria and constraints for the activity. Students will usually readily engage with design and inquiry challenges and enjoy them. 

Slide 9: Constraints

Therefore, as teachers, we need to be certain that we teach the specific content EXPLICITLY to these students so that they get the opportunity to learn and show the specific parts of the achievement standards you have identified for the activity. This will not happen by chance, and the constraints that are placed on the activity will dictate whether this occurs or not. The criteria and constraints DEFINE the learning. 
Slide 10: Constraints Example

For example, if our students complete the 'strongest bridge' challenge discussed earlier in the video and need to demonstrate understanding of use of scaled instruments and forces, we could place the following constraints or criteria on the task.
We could set a minimum or maximum bridge length, width, height and weight, making students use and understand the tools that we want them to, and design a testing regime for the bridge that investigates the effects of pushing, pulling, placing versus dropping weights, and similar, allowing students to investigate different forces and their effects on the bridge.
In this way, students are given the opportunity to learn what has been identified by their teacher. Another identified content description would result in very different constraints on the same task. For example, if the teacher had chosen to focus on the Materials and Technology Specialisations component of the Victorian Curriculum, they could have required students to document testing of a range of materials for their bridge, in line with this content description.

Slide 11: Alternative Content Description 

Investigate the suitability of materials, systems, components, tools and equipment for a range of purposes
Slide 12: Planning STEM 

The final planning for the STEM activity can now occur, and in part two of this series, we will explore how to turn the outcomes and constraints identified into meaningful assessment of learning, as well as the development of resources, implementation and reflecting on the process.

Thank you.
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