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Rationale
The purpose of this task is to explore an aspect of the Australian Curriculum design and technology content area which will help students decipher design thinking/concepts. The content descriptor for grades three to four that this lesson plan was created from aims to, “investigate how forces and the properties of materials affect the behaviour of a product or system (ACTDEK011)” (Australian Curriculum, 2018) and “plan a sequence of production steps when making designed solutions individually and collaboratively (ACTDEP018)” (Australian Curriculum, 2018). The enduring understanding that was created from these content descriptors is that the students will understand how to utilise design thinking and concepts, to create a solution to a problem by using force and different materials to affect the behaviour of a product or system. Design thinking is important for the students to understand because it sets up the foundation for creativity and problem solving (Coleman, 2016). By teaching the five different stages of design thinking, (ask, imagine, plan, create and improve) students are familiarised with this process which leads to the students applying this in their everyday lives and creating a deeper understanding of the process (Coleman, 2016).

The learning goals that were produced for this lesson were: understand the design process of creating a solution when a force is acted upon different materials; demonstrate which materials work best when there is a higher amount of force on a product through improving their first model; consider the benefits, that can relate to a real-world situation, of the way forces and materials affect the behaviour of a product or system.
The first learning goal, understand the design process of creating a solution when a force is acted upon different materials, was included as it is important to for the students to understand how to produce a creative solution through the design process (Spegman, 2017). This lesson will aim to teach the students how forces, particularly gravity, can change how a product performs which will connect with the create and improve stages of design thinking (Watkins, 1997). As the students execute the activity, they will understand which materials gravity had an effect on and which ones did not. 

The second learning goal, demonstrate which materials work best when there is a higher amount of force on a product through improving their first model, was incorporated because it is important for the students to make connections with their successes and failures (Schunk, 1991). This is essential because it demonstrates that the students are identifying which materials worked and did not work for them. Through this learning goal they will be able to explain why force has a larger effect on some materials and also how to document their successes and failures (Watkins, 1997 & Schunk, 1991). 

Consider the benefits, that can relate to a real-world situation, of the way forces and materials affect the behaviour of a product or system, is the third learning goal that was integrated in this lesson plan. This learning goal is important to the students learning as it is building their awareness and thinking about how they would use this activity in a positive way in their everyday lives (McLaughlin, 2008). The students would incorporate this goal into the imagine stage of design thinking as they would be thinking practically about how they want their capsule to be safe for the egg. 

Australian Curriculum Alignment
In years three to four, the design and technologies curriculum is heavily based on the students being able to self-reflect, take ownership and document of their creative ideas through a planning process. Throughout grades three and four, students will have the opportunity to explore different ways to harness their creative ideas, reflect and make improvements to their decision-making skills and recognise real-world problems and solutions to these. With teacher guidance, students will be able to identify the steps taken for a design solution and will understand the importance of planning before creating. By the end of grade four students, 

“will have had the opportunity to create designed solutions at least once in the following technologies contexts: Engineering principles and systems; Food and fibre production and Food specialisations; and Materials and technologies specialisations. Students should have opportunities to experience designing and producing products, services and environments” (Australian Curriculum, 2018).
For this lesson plan, the technology context that will be explored is the engineering principles and systems. This engineering context focuses on how forces can be utilised to change, create and manipulate different systems. This is important for the students to be educated on as it assists them in creating sustainable designs and planned out solutions (Coleman, 2016). 
The content descriptors that were used for the egg drop activity were, “investigate how forces and the properties of materials affect the behaviour of a product or system (ACTDEK011)” (Australian Curriculum, 2018) and “plan a sequence of production steps when making designed solutions individually and collaboratively (ACTDEP018)” (Australian Curriculum, 2018). The egg drop challenge activity aligns with the content descriptors as the students will be using different types of materials to ensure their egg does not break through the design thinking process. The amount of force placed on the egg capsule will change when being dropped from a high distance, therefore the students need to decipher which materials will slow the capsule down or keep the egg the safest (Dow, Heddleston, & Klemmer, 2009). To be successful at this, the students will need to understand the effects of different force on objects which will help the students pick the right materials for their egg capsule (Dow, Heddleston, & Klemmer, 2009). This activity pushes students to identify “inputs (what goes in to the system), processes (what happens within the system), and outputs (what comes out of the system)” (Australian Curriculum, 2018). This is where the design elements of creative thinking are engaged with the students. Through the five stages, ask, imagine, plan, create and improve, students will understand how and why different materials will affect the outcome of their groups design (Dow, Heddleston, & Klemmer, 2009). [bookmark: _GoBack]
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Resources
Name:                         
					
Egg Drop Challenge
Aim: Design a capsule to protect an egg from cracking or breaking from a high distance drop. 
Materials you can use: Single cut egg carton (one per group), sticky tape, bubble wrap, string, straws, cloth and toilet rolls.
Imagine: What are some ideas to solve this problem? Brainstorm ideas within your group. Write them down.
                                                                                                                                                                                                                                                                                                                                                                                                                                                                
Plan: As a group, choose or combine designs that you think will work best for your groups egg. Draw your design in the box below.









Create: Follow your design using the materials provided to create your capsule. Make sure you write your groups name on the capsule, so you know which one yours is.

Improve: After the eggs have been dropped discuss and write down what worked and what did not work for your groups design.
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

If you were to complete this task again, what you do different or keep the same?
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
                                                                                                                



Exit Card
Once you have completed your exit card, please hand this booklet to your teacher.

Answer these questions:
1. Why do different materials have an effect on a product when force is applied?
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
2. Which material worked best with this activity? (Can be something used in a different group)
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            


3. Why do you think this material was able to keep the egg together?
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
4. List three things you have learnt today about gravity or force.
1.                                                                                                                                                                                                                     2.                                                                                                                                                                                                                     3.                                                                                                                                                                                                                     
5. Why do you think the design process (ask, imagine, plan, create, improve) was important in this task?
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"The teacher will hand out the egg drop challenge worksheet which contains
the clements of design thinking (ask, imagine, plan, create and improve).
The students will have:

- Imagine: § minutes for the groups to discuss some ideas on how to
make their capsule. Students will complete the imagine section in
the worksheet.

- Plan: 5 minutes to plan the best idea for their group. The students
will complete the plan section in the worksheet

- Create: 30 minutes to complete making their design.

Key questions the teacher will ask while students are creating their design:

1. Why do you think your design will save the egg from cracking?
What features did/will you include that will ensure the egg stays
intact?

- 5 minutes to drop the capsules from the high distance.

- Improve: 5 minutes to discuss in their groups some improvements

they could use for next time. This will give the students time to
reflect on what worked and didn’t work with their design model

REVIEW &
‘CONCLUDE
10 minutes

To ensure the students comprehend the enduring understanding, exit cards
will be provided at the back of the worksheet
Questions on exit cards:

1. Why do different materials have an effect on a product when force is

applicd?

2. Which material worked best with this activity? (Can be something
used in a different group)
Why do you think this material was able to keep the egg together?
List three things you have learnt today about gravity or force.
Why do you think the design process (ask, imagine, plan, create,
improve) was important in this task?
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‘Worksheets
Exit Cards
Pencils
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School of Education

& Humanities
Student Teacher Holly Mills Date 21* September 2018
Learning Area Design and Technologies Year Level 4
Craarit Investigate how forces and the properties of materials affect the behaviour of Duration 70 minutes

q a product or system (ACTDKO11). (minutes)
Intention (Content . . . s
descriptor) Plan a sequence of production steps when making designed solutions individually and
collaboratively (ACTDEP018).

Enduring Understanding
Students will understand how to utilise design thinking and concepts to create a solution to a problem by using force and different materials to affect the behaviour of a
product or system.
Learning Goals Essential Questions Evidence of Understanding

Students will:

@) Understand the design process of creating a
solution when a force is acted upon different
materials.

(ii) Demonstrate which materials work best when
there is a higher amount of force on a product
through improving their first model.

(iii)  Consider the benefits, that can relate to a real-

world situation, of the way forces and materials
affect the behaviour of a product or system.
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ENGAGE Video on gravity to help the students understand how gravity works. YouTube videos
10 minutes
Video on rover landing on Mars (only play up to 2 minutes) as this relates
to the activity. The students will be dropping an egg capsule from a high
distance and do not want to destroy what is on the inside. This reflects with
the landing of the rover and can give students some ideas on how to design
their capsule.
Questions to engage:
1. What do you think would happen to the rover if the model did not
include a parachute or rockets to slow the rover down?
2. What else could you use to slow an object down from a high
distance?
EXPLORE Start the next stage of the lesson by asking the question: Resources
50 minutes If you were to stop an cgg from cracking when dropping from a high Egg drop challenge
distance, what materials would you use? worksheet
‘This question will get the students thinking about their task before they g?gsl
know what they are doing. This gives the students a chance to collaborate B‘"fbf cut egg cartons
and think as a group before they are separated into smaller groups. ubble wrap
Sticky tape
Toilet rolls
‘The teacher will then explain the task: Straws
‘The students will need to stop an egg from cracking when dropped from a Markers
high distance. To accomplish this, the students will need to design a capsule String
using materials such as egg cartons, bubble wrap, sticky tape, toilet rolls, cloth
string, cloth and straws which will be provided by the teacher.
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