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Project Overview

This project is designed to be completed over a period of weeks. It should be used to
support theoretical understanding in Mathematics, Science and Technology which will
allow students to develop underpinning engineering skills.

Although this guide is designed to help the teacher facilitate the project, it is strongly
advised that you access a professional development workshop. These workshops allow
you to develop a deeper understanding of how to effectively ‘run’ this project, to achieve
maximum learning outcomes. Workshops costs are negotiable. They are also fun!

Please note, although this unit of work is provided free, the designer would appreciate it if
you can email him with school details and number of students involved in your class.

dnvonsam@agmail.com

Please also email him with improvements, ideas, classroom reflections and / or to arrange
a workshop.

Occupational Health and Safety Issues

The risks associated with this project can be minimised by instructing students on safety
procedures, appropriate classroom management and the vigilance of the teachers.

Hot Glue Guns

Ensure Hot Glue Guns are serviceable and the inspection is in date.

Instruct students in the safe handling and use of them, including refilling them.

Ensure students wear gloves at all times (when using hot glue guns). Conseguences need
to be applied if this safety requirement is ignored.

Place hot glue guns on supplied plastic cardboard (corfu) and use as a working surface.
(Note — if using in a classroom, the floor is sometime the best location for these).

Show students how to use hot glue guns and how easily they ‘leak out’ hot glue.

PVC Pipes

To state the obvious, no student is to use another student’'s balloon powered car and
particularly, to blow through the PVC pipe. Consequences need to be applied if this safety
requirement is ignored.

Punching Holes through the Wheels

This can be difficult for many students and generally needs teacher supervision. Due to
students lack of knowledge in the use of sharp instruments, demonstration and monitoring
is critical.

Cutting excess off the bamboo skewer

Using the pliers for some students may be difficult (Students should not use scissors for
this!)

Students need to wear safety glasses for this activity, due to the skewer’s tendency to ‘fly
off’ when cut. A safe location, away from students is also recommended.

© Damian von Samorzewski 4
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Learning Outcomes

First and foremost, this project can have a large range of learning outcomes imbedded
throughout it. As well as the KLAs, Employability Skills have direct relevance to this
project. The project designer is passionate about developing these skills in all areas of
learning, as they are critical, not only for students’ long term welfare, but also the nation’s.
For more information see http://www.allenconsult.com.au/employabilityskills/

This project is also appropriate for a formative assessment task that can be revisited 6
months later as an electric car project.

This project has been planned around the key areas of Science, Engineering and
Technology. ie get SET

Engineering can be explained as the natural world developed for mans’ needs.

Engineering is mathematics, science and technology in action and engineering in our
society does not ‘just happen’. Key foundation skills in mathematics, science and
technology allow engineers to develop aids to improve mans’ life on this planet. As mans’
impact on earth is slowly being realised, society needs members with these key skills and
attributes to ensure our planet remains sustainable.

This project is designed to provide an engaging platform, so that essential basic skills can
be developed in a meaningful way.

When working with students in the classroom, students should be encouraged to do what
scientists and engineers do; ask questions, make predictions, design and modify
experiments, make observations, and draw reasonable conclusions. They then apply this
new understanding to help the needs of man, whether it be a new medicine, building
design or renewable energy.

KLA Science Working Scientifically
Earth and Beyond — Materials, sustainability, recycling,
Energy and Change — principles of machines, efficie  ncy,
motion changes, energy transfers
Natural and processed materials — performance of materials,
structures,

(See pages 16 - National Statement and profiles — Science )

Numeracy Number
Measurement - Length (mm, cm and metre) Perimeter, Area
(square / circle), Time, Angles, weight (grams, kilograms)
Space — Shape, Volume, Location
Chance and data — Graphs, Tables,
Problem Solving
Technical Drawing

© Damian von Samorzewski 5
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Literacy Text type — Procedure
Communication - Talking / Listening, Numeracy language,
Following / reading technical instructions, drawing technical
drawings, sharing ideas / advice,
Recording procedure, mathematical data,
Researching ( if linked to SOSE)
Reading

SOSE Research
Sustainability / recycling
Renewable energy

ICT Digital Camera / storyboard
PowerPoint
Word processing
Spread sheets / charts

Theory Teacher Usual resources / skills to teach the theoretical principles of
the above outcomes.

What are employability skills?

Employability skills are those skills required not only to gain employment, but also to
progress within an enterprise so as to achieve one's potential and contribute
successfully to the enterprise's strategic direction.

There are eight skill groupings in the Employability Skills Framework and a list of
employability attributes that contribute to an individual's employability. The Employability
Skills Framework was developed following a 2001 DEST and ANTA funded project that
gathered the views of industry on the critical generic skills required to facilitate
employability in Australian workplaces. The project report, Employability Skills for the
Future, released in May 2002, includes the Employability Skills Framework  together
with a list of elements that are examples of these eight employability skill groupings.

The eight key employability skills are:

communication skills that contribute to productive and harmonious relations
between

employees and customers;

team work skills that contribute to productive working relationships and outcomes;

problem-solving skills that contribute to productive outcomes;

initiative and enterprise  skills that contribute to innovative outcomes;

planning and organising  skills that contribute to long-term and short-term
strategic

planning;

self-management skills that contribute to employee satisfaction and growth;

learning skills that contribute to ongoing improvement and expansion in employee

and company operations and outcomes; and

technology skills that contribute to effective execution of tasks.

Source http://www.allenconsult.com.au/employabilityskills/
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Students with additional needs

Students with additional needs can quite easily complete this project with adequate
support and guidance. Short cuts can be taken, but should only be allowed after the
student has tried completing the task with the rest of his / her peers.

The kit includes two pairs of self-returning scissors to assist those students with fine motor
delays.

Although the quality of the final product varies greatly, to the general observer, all
students have made a balloon powered car. This makes the project an excellent tool to
develop self-esteem in all students, but particularly for those that can’t see the relevance
for ‘book work'.

You should also expect students to keep excellent procedural notes / drawings and
diagrams so they can buddy up with other classes and share their knowledge and
understanding with them. This is also an excellent summative assessment.

© Damian von Samorzewski 7
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Hands-on Activities

Equipment Required

2007 ASISTM Project - Engineering the Engagement of Students through

Equipment

Teacher

This
equipment is
available in a
kit and has
been
provided by
the federally
funded 2007
ASISTM
project,
Engineering
the
Engagement
of Students
through
Hands-on
Activities
project

Folder containing lesson procedure, handouts, templates etc
Digital camera (with student permission)
Whiteboard

- Whiteboard markers (Black, blue, red)

- 1 metre rule (magnetic)

- Whiteboard Compass

- Whiteboard Protractor
8 X Scissors (students should have, but!)
8 X 30 cm ruler (students should have, but!)
8 X Compass (students should have, but!)
8 X Protractor (this comes in a kit and included 2 set
squares)

8 X Staplers (and spare box of staples)

8 X Hot Glue Gun (tested & tagged)

4 X 240 volt double adapters / power board

8 X sets of gloves (for hot glue gun)

8 sheets of white 5 mm 400 mm x 400 mm corfu (work mats
for hot glue guns)

2 X workshop pliers / side cutters

6 metal skewers to help make a hole through formed wheel
3 X hole punch (wheel type with various hole sizes)

2 X Safety Glasses

Consumables (things you need to buy)

Staples

Bamboo skewers (good to have 4 per student)

Packet of drinking straws

Masking tape (2 rolls)

Hot glue sticks (at least 10 long ones or 20 short)

1 X 400 mm x 400 mm sheet of corfu (thin type)

corfu is the plastic cardboard signs are now made from and
can be generally purchased from a sign writer etc (or of the
side of the road!)

12 mm BLACK PVC irrigation pipe

Teachers should have an extra source for cereal
cardboard for students who can’t / won't bring cere al
cardboard to school.

Art supplies (paint etc)

Class set of template handout
- 1 X white paper
- 1 X other colour

Student Assessment Recording Sheets (Formative /
Summative)

© Damian von Samorzewski 8
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2007 ASISTM Project - Engineering the Engagement of Students through

Student

Exercise book / folder

Pens

Lead pencil

Eraser

Coloured pencils / texta

Scissors

30 cm / 300 mm ruler (in excellent condition)
compass

protractor

Students are required to bring from home two cereal

at least a month in advance of running this project N

© Damian von Samorzewski
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Hands-on Activities
Procedure

Developing an understanding of
the chassis design

Confirm outcomes required in various
KLA'’s and develop lesson plans to suit.
This project can be completed as a stand
alone activity although, preferably it should
be used to develop a deeper
understanding in various learning
outcomes.

. Show students what the activity is. Ask

students what skills they think they may
need to complete this activity. Draw on the
whiteboard a table with the KLAs across
the top. Ask students to describe what
skills they may need, listing them as the
students raise them. Have students record
these in their own portfolio of evidence.

. Show white template already completed.

Explain to them what this is and that this is
the first step.

. Give out template.

. Have students put their name in the

required location.

. Ask students to look at it and describe what

they see. Explore mathematical terms /
descriptions.

. Provide information about the difference

with cut and fold lines.

© Damian von Samorzewski 10
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8. Have students draw over the cut lines with
a blue texta.

9. Check students’ work.

10.Have students cut out template, following
the blue line they have just draw.

11.Check students’ template with master
template.

12.Repeat process with red texta along folding
line.

13. Show students how to fold along ‘1 cm’ fold
lines. These need to be folded 180 degrees
and stapled down. Ensure you show
students how to fold lines using the ruler as
a guide. Also show students how to make a
firm crease in the paper using the ruler.

14.Next, have the students’ folder the inner
RED 3 cm lines to 90 degrees.

15.Have students observe the quality of the
folds so that they make 90 degree bends
and ‘square’ corners.

16. Staple these corners in place, making sure
you place the tabs in the inside edge.

© Damian von Samorzewski 11
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17.Measure 1 % cm from each long corner to
locate where axle hole needs to go. Mark
with pencil and have students show you
BEFORE they hole punch them out.

18.Use hole punch to punch hole through
marking. (If difficult, have students ‘twist’
hole punch to work through paper)

Drawing the Chassis Design

19.Give out blank piece of A4 paper.
(draw a large rectangle on the whiteboard to
represent this landscape A4 piece of paper)

20. Get students to put the piece of paper in a
‘landscape’ view on the desk.

21.Have students put their name in the middle
of the page.

22.Ask students to measure 1 cm from the top
left hand corner along the top edge and
mark it with a pencil mark.

23.From this, you need to demonstrate to the
students how to draw a RECTANGLE 28
cm X 19 cm.
During this process, you should discuss with
students terms such as PARALLEL sides, 90
DEGREE RIGHT ANGLE, CM / MM
COMPARISONS, and include the use of
protractor and set squares.
You may also want to explore vertical, horizontal,
trapezium, parallelogram, surface area, perimeter,
area, length, diagonal, width (or breadth), How
many degrees does a rectangle have?, 2&3 D
shapes,

© Damian von Samorzewski 12
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24.Go around the new rectangle in black texta
/ pen.

25.0n the top left hand corner of the BLACK
line, have students measure along the top
and LH edge 1 cm.

26.Repeat this step on all 4 corners.

27.Have students draw LIGHT construction
lines joining opposite markings.

28.Next, mark in 4 cm from the top left hand
BLACK corner (along the top and LH edge)
and mark.

29.Repeat above step on other corners.

30.Have students draw LIGHT construction
lines joining opposite markings.

© Damian von Samorzewski 13
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31.Check students’ work.

32.Mark 5mm segments as per template, to
create ‘tabs’.

33.Have students go over ‘cut’ lines in blue
texta.

34.Have students go over the fold lines in red
texta.

35.Check students’ texta lines before they cut
them out. (Students with additional needs —
use teacher guide)

36. Cut out template and fold as per paper one
originally completed.

37.Mark out axles holes as per template.
(15 mm from top and front edges)

38. Use hole punch to make axle hole at
position marked.

Repeat process on cereal box cardboard, BUT,

© Damian von Samorzewski 14
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1. Have students check to see if their cereal box is large enough.

2. Go through drawing template steps-as per above, making sure folds are scored,
folded neatly and at right angles.

3. Note when creating axle holes in cardboard. Cereal cardboard is thick when
doubled over. Have students wiggle cardboard as they squeeze hole punch. This
will allow punch to ‘work through’ cardboard without putting undue stress on hole
punch mechanism.

© Damian von Samorzewski
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Wheels (hot glue guns, glue and gloves required for this activity.

Mathematical concepts / formulas that can be explored include; measurement (cm / mm),
diameter, radius, circumference, area, volume, chord, fractions, rolling circumference, Pi,
line bisection

1. Each student needs 8 cardboard discs to
make 4 wheels. Cardboard wheels (from a
cereal cardboard box) need to be about 10
cm in diameter. (NOTE- students waste
cardboard at this stage! Have students draw
wheels and show you BEFORE they cut
them out.)

2. Also, have students mark out the centre of
their circles with a black texta. These marks
need to be on the outside of their wheels
and critical in ensuring the wheel axle is in
the centre of the wheel.

3. Students need to cut 4 pieces of corfu with
the dimension of 3 cm X 3 cm square.

4. The above corfu is hot glued between two
pieces of cardboard.

5. The centre of the wheel needs to have a
small hole stabbed through it to
accommodate the bamboo axle. (Note —
Using the bamboo skewer for this will result
in many breaking. Not a good idea) see step
6

© Damian von Samorzewski 16
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6. Use a metal skewer to create the correct
diameter hole. (Note — dangerous activity. |
normally have students do this between two
desks, with a small gap between them.)

7. MAKE sure students place their names on
these, as wheels go ‘missing’!

© Damian von Samorzewski 17
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Fitting wheels and axle to car
You need bamboo skewers, drinking straw, hot glue gun etc and pliers

1. Cut drinking straw into 4 X 1 cm long
pieces.

2. Slide one wheel on to bamboo skewer.

3. Slide 1 piece of drinking straw on.

4. Slide axle through chassis.
5. Slide on another piece of drinking straw.
6. Slide on other wheel.

7. Adjust wheels so axle spins freely without
sideways slop / movement.

8. Repeat process for second axle.

9. Use pliers / safety glasses to trim excess
bamboo skewer.

10.Test on ground for rolling resistance.

11.Hot glue wheel to bamboo axle when
‘happy’ with wheel positions.

© Damian von Samorzewski 18
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Box for mounting the black tube

1. See template and have students fold practice
photocopied sheet. Use below instruction to
help them cut and fold. Use blue and red
texta to identify cut and fold lines.

Once they have this understanding, explain to
students how to draw the template following the
instructions.

2. Draw rectangle 18 cm X 9 cm

3. Divide 18 cm line in half (so you end up with
2 X 9 cm square boxes — joined together.

4. Measure & mark 2 cm from each corner
(including each side of the middle 9 cm line).

B

5. Use ruler to line up opposite markings and
draw line.

6. Cut out to create 2 X 9 cm boxes.

7. Snip as per template.

—1

© Damian von Samorzewski 19
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8. Fold to create what looks like two
matchboxes.

9. Fold boxes out at base and glue / staple
them together.

10.Glue onto chassis.

11.Cut a piece of 10 cm black PVC tube and
hot glue / tape onto top of box.

12.Fit balloon to PVC tubing and use masking
tape to secure.

13.Inform class that the owner IS THE ONLY
ONE TO BLOW UP BALLOON DUE TO
HEALTH REASONS! Police this!

14.Test and adjust.

Working Scientifically

© Damian von Samorzewski
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Scientist define energy as ‘the ability to do work’. A battery can store energy to run a
walkman. A car engine uses energy from fuel to make the car move. When we run we use
energy that we have obtained from food. Things that are hot have energy to.

Energy exists in many different forms. Things that move, such as a car, the wind or
moving ball, all have kinetic energy. Potential energy exists when energy is stored up —
such as a compressed spring or a ball held at the top of the hill ready to roll down the hill.
Food and batteries contain chemical energy because their energy is released by chemical
reactions. Heat energy exists when heat is given off. When things cool down they release
heat. Light and sound are both forms of energy which move as waves. Sound waves are
pressure waves transmitted through the material carrying the sound, whilst light is an
electromagnetic wave which does not require a medium to carry it. Electrical currents
carry electrical energy.

Energy can be transformed from one form to another, but cannot be made or destroyed.
We talk about using energy, but it never actually gets used up — it is just converted to
another form. For example, a toaster transforms electrical energy into heat energy, and a
television transforms electrical energy into light and sound energy. When you throw a ball,
your muscles transform the chemical potential energy in food to kinetic energy. As the ball
moves, resistance from and the ground surface slows it down, and the kinetic energy is
transformed to heat energy. Most energy ends up as heat but it is so spread out that you
can actually feel the heat.

Chemists work with energy in a number of areas such as oil, gas, petrol and electricity.

They also work in areas investigating and improving more environmentally friendly

resources such as solar and wind power. (The Royal Australian Chemical Institute Inc [2002], Let's
Experiment, CSRIO Publishing : Melbourne 2002, page 3.0)

The instructional model used to explore science in the below experiment follows the
following format;

Engage, Explore, Explain, Elaborate and Evaluate

Source http://www.science.org.au/primaryconnections/5Es.htm

Engage

You begin each unit with a question / activity that mentally engages the students. It needs
to capture their interest, provides an opportunity for them to express what they know
about the concept or skill being developed, and helps them to make connections between
what they know and the new ideas.

Explore

Students carry out hands-on activities in which they can explore the concept or skill. They
grapple with the problem or phenomenon and describe it in their own words. This phase

© Damian von Samorzewski 21
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allows students to acquire a common set of experiences that they can use to help each
other make sense of the new concept or skKill.

Explain

Only after students have explored the concept or skill does the teacher provide the
concepts and terms used by the students to develop explanations for the phenomenon
they have experienced. The significant aspect of this phase is that explanation follows
experience.

Elaborate

This phase provides opportunities for students to apply what they have learned to new
situations and so develop a deeper understanding of the concept or greater use of the
skill. It is important for students to discuss and compare their ideas with each other during
this phase.

Evaluate

The final phase provides an opportunity for students to review and reflect on their own
learning and new understandings and skills. It is also when students provide evidence for
changes to their understandings, beliefs and skills.

© Damian von Samorzewski 22
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Hands-on Activities

Using Balloon Powered Car Project to work scientifi
Engage, Explore, Explain, Elaborate and Evaluate in

To be attempted after the construction phase.

Phase

Engage

Explore

Explain

Purpose

Possible Question

Why do some cars go further
than others?

What if we used different
materials? (materials)

What is we used a larger
balloon / more than one
balloon?(potential energy)

What if we reduced friction /
rolling resistance? (energy)

What if we made the car
heavier to capture the stored
energy in the balloon on initial
release to maintain
momentum?

A group works on each of the
guestions and explores and
records findings. These
findings are presented to the
class, including processes
used and why they came to
their conclusion.

2007 ASISTM Project - Engineering the Engagement of Students through

cally using the
struction model.

Role of teaching and learning activity

Activity or multi-modal text used to set
context and establish topicality and
relevance.

Motivating/discrepant experience to create
interest and raise questions.

Open questions, individual student writing,
drawing, acting out understandings, and
discussion to reveal students’ existing ideas
and beliefs so that teachers are aware of
current conceptions and can plan to extend
and challenge as appropriate — a form of
diagnostic assessment.

Open investigations to experience the
phenomenon, collect evidence through
observation and measurement, test ideas
and try to answer questions.

Investigation of text-based materials (e.g.
newspaper articles, web-based articles)
with consideration given to aspects of
critical literacy, including making
judgements about the reliability of the
sources or the scientific claims made in the
texts.

Student reading or teacher explanation to
access concepts and terms that will be
useful in interpreting evidence and
explaining the phenomenon.

Small group discussion to generate
explanations, compare ideas and relate
evidence to explanations.

Individual writing, drawing and mapping to
clarify ideas and explanations.

© Damian von Samorzewski 23
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Elaborate | Other teams use original
team’s findings to investigate
conclusions found to support or
discount original findings.

Evaluate | Refocus on their original
experiment to come to a
justified final conclusion, taking
into account other team’s

findings.

2007 ASISTM Project - Engineering the Engagement of Students through

Formative assessment to provide feedback
to teacher and students about development
of investigation skills and conceptual
understandings.

Small group writing/design to generate a
communication product (e.g. poster, oral
report, formal written report or PowerPoint
presentation, cartoon strip, drama
presentation, letter) with attention to form of
argumentation, genre form/function and
audience, and with integration of different
modes for representing science ideas and
findings.

Further investigations, exercises, problems
or design tasks to provide an opportunity to
apply, clarify, extend and consolidate new
conceptual understandings and skills.
Further reading, individual and group writing
may be used to introduce additional
concepts and clarify meanings through
writing.

A communication product may be produced
to re-represent ideas using and integrating
diverse representational modes and genres
consolidating and extending science
understandings and literacy practices.

Discussion of open questions or writing and
diagrammatic responses to open questions
— may use same/similar questions to those
used in Engage phase to generate
additional evidence of the extent to which
the learning outcomes have been achieved.
Reflections on changes to explanations
generated in Engage and Evaluation
phases to help students be more
metacognitively aware of their learning

Table originally sourced from http://www.science.org.au/primaryconnections/5Es.htm

© Damian von Samorzewski
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Extension work

Have the faster students help the slower ones.

Make alternative designs, thinking about how to make the car go faster / further. You will
need to provide extra materials, although | have had some students make a car just out of
skewers. This car travel 27 metres!

Set design limits. le. No bigger than an A4 piece of paper etc. Have them think about
weight, friction etc.

http://cms.curriculum.edu.au/assessment/at/sc/sc task 03.asp
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Student / Team Worksheet — Balloon Powered Car — W  orking
Scientifically

Team Member Names

Date

Phase Purpose What did you do / discover?

Engage Why do some cars go further than others?

Explore

© Damian von Samorzewski
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Explain

Elabora te

Evaluate

Feedback Form — Please complete. Your comments etc are very important!

Please email / fax to Damian von Samorzewski
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Email dnvonsam@agmail.com (please use question number as a reference point)
Fax 03 6336 2710

1. Please provide us with your school postcode.

Male
2. Number of students that built a balloon powered car?

Female

3. Number of students that completed the Working Scientifically aspect of | Male
this project?
Female

4. Year / Grade level?

5. Was the project documentation adequate for you to facilitate this unit?

6. If no, please suggest improvements

7. If you were to do this project again, what would you do differently?

8. Please provide an overview of how useful was this project was to engage your
students. (Please answer gender specific)
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9. What other learning outcomes could be achieved through this unit?

10. Could you have completed this unit without the support of this ASISTM project?

If no, why not?

12. Please add comments from you students in relation to this hands-on activity.
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13. Other comments? (attach paper if required)

14. What other hands-on activities would you like presented like this
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