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Design and Technologies, Levels 3 and 4
Overview
In this summative assessment task related to 4.1 ‘Forces at play – the great marble run challenge’, students work in teams to construct a marble run that demonstrates the forces of friction and gravity, and how mass and speed affect momentum, by measuring how far or how fast a marble travels. Each student will take on a specific role within their team to participate in the challenge. After completion, students will demonstrate their understanding of gravity, friction and momentum, and reflect on their contributions as team members.
Curriculum connection (Victorian Curriculum F–10 Version 2.0 Design and Technologies)
	Strand
	Sub-strand
	Achievement standard sentences

	Technologies Contexts
	Engineering principles and systems
	For [Engineering principles and systems], they describe the features and uses of technologies, and create designed solutions. 

	Creating Designed Solutions
	Planning and managing
	Students plan and sequence steps, and use technologies and techniques to safely produce designed solutions.


This task also has links to the following Victorian Curriculum F–10 Version 2.0 capabilities: 
Critical and Creative Thinking (Levels 3 and 4) 
Personal and Social Capability (Levels 3 and 4).
Preparation for summative assessment task
The following formative tasks are to be completed prior to the summative task. These tasks will support the teacher in assessing an overview of students’ understanding of core concepts, and whether more direction or help is required. 
Lesson 1 – exit ticket: Students reflect on the role of friction as a force affecting movement of a marble.
This exit ticket will allow the teacher to assess student understanding of friction, which is required when constructing a marble run. 
Lesson 2 – graffiti wall and gallery walk responses: Students reflect on how gravity acts as a force and affects the movement of marbles.
Lesson 3 – class reflection: Using a Think–Ink–Pair–Share worksheet, students reflect on how the momentum of marbles is affected by their mass and speed.
Lesson 4 – reflection and gallery walk – momentum and teamwork: Students consider how the momentum of marbles is affected by their mass and speed in a marble run and reflect on their roles as team members in constructing the run.
Summative assessment task
In this assessment task, each student will work as part of a team to design, construct and operate a marble run that demonstrates the forces of gravity and friction, as well as momentum. 
Duration
This task has a duration of two 60-minute lessons and will be conducted during weeks 5 and 6.
The example assessment task is designed to be completed as teams where students contribute through their individual roles (unless modified to enable and support certain students). 
Resources required
Students will require tools, materials and school facilities related to constructing their marble run. Teachers/schools will determine the materials and processes appropriate to available facilities and budgets, and to the skill levels and needs of students.
Suggested tools and materials:
materials for marble run construction (e.g. cardboard tubes, tape, marbles, scissors, glue)
marbles of at least 2 different sizes
timers, clocks or rulers to measure the time or distance for the marble rolls.
Task outline
Each team will:
design a marble run using classroom materials (e.g. cardboard, tubes, tape, ramps, carpet, plastic trays) to showcase their understanding of the forces of gravity and friction, and the relationship of these to momentum
use timers and rulers to record one of the following:
the distance the marble rolls after leaving the run
the time the marble takes to move a particular distance.
Team roles and responsibilities
Each student will take on a specific team role in the challenge, such as:
builder and ramp installer
marble roller
timekeeper
recorder
observer.
They will contribute actively to their team’s marble run construction and operation, and use materials appropriately. Team members are expected to collaborate, share ideas, solve problems and support each other to complete the task. The teacher will be the adjudicator.
The teacher will provide time for groups to test and modify their marble runs before commencing ‘the great marble run challenge’. During the challenge, each group will operate their marble run, and record the time or distance of each marble roll.


Student reflection
After completing the marble rolls, each student will reflect (by writing, drawing and/or recording) on their:
understanding of how gravity and friction affect the time and/or distance for a marble in a marble run
understanding of how the momentum of marbles in a marble run is affected by their mass and speed
contributions as a member of a team to undertake the marble run challenge. 
Students will respond to the following reflection questions:
What is gravity, and how did it help move the marble?
What is friction, and how did it affect the movement of the marble?
What is momentum, and what 2 things about the marble affected its momentum?
How does steepness of a ramp affect the movement of a marble?
Which team’s marble rolled the furthest, and why?
What was your role in the team, and how did you contribute?
How did the team work together, and what made the teamwork effective?
What is one way the team could improve next time?
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