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Science by Doing and you

As a teacher you are the most important resource in your classroom. You are responsible for creating a dynamic atmosphere in which your students can learn. 
While much thought has been expended in selecting and structuring activities in this unit, you should consider this information as advice only. Ideally, you will 
adapt, modify and enrich this unit to best meet the learning needs of your students and the context in which they learn.

Science by Doing is built around a Professional Learning Approach (PLA) that acknowledges teachers as the key to improving student interest and learning. 
The essence of the PLA encourages teachers to work as a team to develop an inquiry-based approach to teaching and learning that results in positive 
student engagement. Our resources, including this curriculum unit, are designed to support the work of such a team.

Research suggests that collaborative teaching of the unit will enhance the learning of your students. Within a school the opportunity to share and compare 
strategies and tasks with your fellow teachers will be of benefit. Initially, such collaboration may seem to add to the perennial time burden. But effective 
collaboration leads to more efficient use of one’s time through the sharing of tasks and the subsequent improvements in learning outcomes.

We wish you well as your students develop their inquiry skills with their own fascinating investigation.

Denis Goodrum 
Professor Emeritus 
Project Director, Science by Doing
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About this Unit
Links to Australian Curriculum: 
Science

This unit focuses on the Science 
Inquiry Skills content descriptors 
for Years 7-10, as stated in the 
Australian Curriculum: Science (listed 
below). Normally, the three strands 
from the curriculum are taught in an 
integrated manner within a particular 
relevant context. This is not the 
case for Parts 1, 2 and 3 of this 
unit. In these parts the emphasis is 
specifically on the development of 
the Science Inquiry Skills strand. Part 
4 My Science Investigation, which is 
the basis of the student booklet, can 
be taught in the context of any unit 
of work. Part 4 provides a template 
for students to carry out an open 
investigation using the scaffolded 
inquiry skills developed in the 
previous sections of the unit.

Year 7/8 Science as a Human 
Endeavour concepts include:
• Use and influence of science
 –  Science and technology 

contribute to finding solutions to 
a range of contemporary issues; 
these solutions may impact 
on other areas of society and 
involve ethical considerations

 –  Science understandings 
influence the development of 
practices in areas of human 
activity such as industry, 
agriculture and marine and 
terrestrial resource management

Year 7/8 Science Inquiry Skills  
concepts include:
• Questioning and predicting
 –  Identify questions and problems 

that can be investigated 
scientifically and make 
predictions based on scientific 
knowledge

• Planning and conducting
 –  Collaboratively and individually 

plan and conduct a range of 
investigation types, including 
fieldwork and experiments, 
ensuring safety and ethical 
guidelines  
are followed

 –  In fair tests, measure and control 
variables, and select equipment 
to collect data with accuracy 
appropriate to the task

•  Processing and analysing data  
and information

 –  Construct and use a range 
of representations, including 
graphs, keys and models to 
represent and analyse patterns 
or relationships, including 
use of digital technologies as 
appropriate

 –  Summarise data, from students’ 
own investigations and 
secondary sources, and use 
scientific understanding to 
identify relationships and draw 
conclusions

• Evaluating
 –  Reflect on the method used to 

investigate a question or solve 
a problem, including evaluating 

the quality of the data collected, 
and identify improvements to 
the method

 –  Use scientific knowledge and 
findings from investigations to 
evaluate claims

• Communicating
 –  Communicate ideas, findings 

and solutions to problems 
using scientific language and 
representations using digital 
technologies as appropriate

Year 9/10 Science as a Human 
Endeavour concepts include:
• Use and influence of science
 –  People can use scientific 

knowledge to evaluate whether 
they should accept claims, 
explanations or predictions

 –  The values and needs of 
contemporary society can 
influence the focus of  
scientific research

Year 9/10 Science Inquiry Skills  
concepts include:
• Questioning and predicting
 –  Formulate questions or 

hypotheses that can be 
investigated scientifically

• Planning and conducting
 –  Plan, select and use appropriate 

investigation methods, including 
field work and laboratory 
experimentation, to collect 
reliable data; assess risk and 
address ethical issues associated 
with these methods

 –  Select and use appropriate 
equipment, including digital 
technologies, to systematically 
and accurately collect and record 
data

•  Processing and analysing data and 
information

 –  Analyse patterns and trends 
in data, including describing 
relationships between variables 
and identifying inconsistencies

 –  Use knowledge of scientific 
concepts to draw conclusions 
that are consistent with evidence

• Evaluating
 –  Evaluate conclusions, including 

identifying sources of uncertainty 
and possible alternative 
explanations, and describe 
specific ways to improve the 
quality of the data

 –  Critically analyse the validity of 
information in secondary sources 
and evaluate the approaches 
used to solve problems

• Communicating
 –  Communicate scientific ideas 

and information for a particular 
purpose, including constructing 
evidence-based arguments 
and using appropriate scientific 
language, conventions and 
representations
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Assessment

To assist the teacher plan the unit the 
following diagnostic assessments 
are available:
• Part 1: Adbusters
To provide feedback to students 
during the unit about their level 
of understanding of the concepts 
covered, the following formative 
assessment tasks are available:
•  Part 2:  Aluminium Foil—Are there 

Differences between 
Brands?

• Part 3: More Adbusters
In addition to this, student 
Notebooks are a continuous source 
of evidence of student thinking and 
learning. The insights garnered  
by reviewing Notebook entries can 
serve the purpose of both diagnostic 
and formative assessment.
Summative assessment of these 
concepts will occur by the following 
mechanisms:
• Part 4: My Science Investigation
•  Part 5:  Sharing my Findings with 

Others

Ideas related to scientific 
investigations

•  Carrying out scientific 
investigations assists in evaluating 
claims.

•  Scientific investigations involve 
formulating scientific questions or 
hypotheses for testing.

•  Gathering relevant data through 
accurate measurement and 
repeated trials is important when 
designing and conducting scientific 
investigations.

•  Explaining and summarising 
patterns in data using scientific 
understanding assists in making 
sense of the collected data.

•  Selection and application of 
appropriate safety procedures 
including risk management is 
required when conducting scientific 
investigations.

•  Clear communication is an essential 
part of doing science. This informs 
others about the scientific work 
conducted.

 

A word on relevance and 
engagement

The importance of making science 
relevant and engaging for young 
secondary students cannot be 
understated. Doing Science 
Investigations is action-oriented and 
includes materials, settings, scenarios 
and activities that young adolescents 
will find applicable to their everyday 
lives. Before beginning each activity, 
ensure that the context is relevant to 
your students. If not, you can easily 
alter the context without changing 
the intent of the lesson. In particular 
students have the opportunity to 
engage with hands-on investigations.
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Before you start
It is assumed that students will have 
had some experience in planning 
and conducting investigations and 
working collaboratively. It is likely 
you are working with students of 
diverse backgrounds, differing 
ability and learning styles, students 
with special needs, and students 
for whom English is an additional 
language. It is anticipated then that 
teachers will modify and adapt this 
unit where required. For example, 
you may need to:

•  adapt the literacy levels of some 
activities

• scaffold tasks further

•  provide additional elaborations 
and demonstrations to assist 
students to build understanding

•  provide additional extensions 
and options to extend gifted and 
talented students. 

Overview of the components of the 
resource

The Doing Science Investigations 
unit consists of two components.

Doing Science Investigations:  
Teacher Guide

This online 
resource 
provides a 
scaffold for 
teaching the 
unit. Each 

activity includes lesson outcomes 
and descriptions, equipment lists 
and lesson steps. Some activities also 
include information about students’ 
existing ideas, key vocabulary, hints 
for teaching the activity, teacher 
content information and follow up 
activities where appropriate.

A collection of supporting 
documents to assist teachers is 
available in the Teacher Guide 
Appendix. It includes stimulus 
cartoons for the Adbusters activities. 
Templates for forms used throughout 
the unit are included, such as the 
Risk Assessment and Investigation 
Planner.

Doing Science Investigations:  
Student Booklet

The Student 
Booklet is 
designed as a 
workbook for 
students to use in 
Part 4: My Science 

Investigation. It includes instructions 
and places for students to record 
their ideas all the way through the 
investigation process from initial 

ideas to sharing their results and 
conclusions. It is recommended 
that students also use a Notebook 
during this unit.

Links to the CSIRO CReST Award 
program

CSIRO’s CREativity in Science 
and Technology (CREST) Awards 
program encourages and supports 
students to choose, organise and 
undertake their own open-ended 
science or technology project. It is 
not a competition, rather a program 
which focuses on the individual 
and encourages success and the 
development of skills as students 
pursue a topic of interest to them.

Students who complete Part 4 of this 
unit will qualify for a CSIRO CREST 
Award. For further information and 
to register your school contact the 
National CREST Office at:
crest@csiro.au
1800 626 646
www.csiro.au/crest

A note on notebooking

Science by Doing curriculum 
units encourage the use of 
Notebooking by students. As 
students move towards an inquiry-
based approach to learning 
science, the need for them to 
develop skills in recording their 
thoughts and observations becomes 
more important. Notebooking, 
where students communicate 
their science experiences in 

a way that is meaningful to 
them, can be a powerful tool in 
developing, practicing and refining 
understanding of scientific concepts. 
For the teacher, student Notebooks 
can be very useful for diagnostic and 
formative assessment of student 
understanding.

For further information about 
Notebooking and resources to help 
get your students started, refer to 
the Student Learning Professional 
Learning Resource.
To aid students in 
the development of 
their Notebooking 
skills, a student 
Notebooking 
Checklist (PDF) and 
(Word doc) have 
been provided with 
this unit and can be 
found in the Teacher 
Guide Appendix.

It is recommended that students 
be issued with this checklist at the 
beginning of the unit. It could, for 
example, be pasted into the back 
of the student Notebook. At the 
end of each activity the checklist 
will help individual students identify 
their areas of strength and the areas 
where keener attention needs to be 
paid with their Notebook entries.

NotebookiNg 

CheCklist
 

Student Notebooking Checklist 

Part 1: Adbusters 

Type of entry Requirement 

Not 

at all 

Partially Yes 

 
Activity 1.1 How can we Find Out if Claims 

are True? 

  
 

I thought about, discussed and wrote down my 

ideas about: 

• some claims in advertising 

• the three Adbusters cartoons. 

  
 

Reflective and 

Analytical  

I recorded my own questions that I am 

wondering about. 

  
 

 
Activity 1.2 How do Others Respond to 

Claims? 

  
 

I thought about, discussed and wrote down 

ideas about how we could find out if the claims 

are true. 

  
 

Reflective and 

Analytical  

I recorded my own questions that I am 

wondering about. 

  
 

 
Comments: 
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ADBUSTERS

How do we carry out a 

scientific investigation?

LINKING QUESTION

ALUMINIUM FOIL – ARE THERE 
DIFFERENCES  

BETWEEN BRANDS?

LINKING QUESTIONHow can I design a scientific investigation  to determine the 'best'  brand?MORE 
ADBUSTERS

LINKING QUESTIONHow can I design a scientific investigation  
of my own?

MY SCIENCE 
INVESTIGATION

LINKING QUESTION

How do I communicate 

my scientific findings  

to others?

SHARING MY FINDINGS  
WITH OTHERS

Icon

Meaning Digital interactive Hands-on inquiry Classroom activity Notebooking Discussion
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Activity No Activity name Phase Activity type Activity description

2.1 Exploratory activity Engage & 
explore Classroom activity In small groups, students discuss criteria they might use to 

decide which is the ‘best’ type of product.

2.2 Planning the investigation Engage & 
explore Classroom activity Students use an investigation planner to begin to plan an 

investigation into the properties of a product.

2.3 Conducting the investigation Engage & 
explore Hands-on inquiry

Students carry out the investigation designed in Activity 2.2 
Planning the investigation and rank the products based on a 
particular property.

2.4 Preparing the results Engage & 
explore Classroom activity Students decide how to best record their results using a 

graph.

2.5 Conclusion Engage & 
explore Classroom activity Students complete the data discussion section of the 

investigation planner.

Activity No Activity name Phase Activity type Activity description

3.1 Which is ‘Best’? Explore & 
Explain Hands-on inquiry Students investigate the claims made by manufacturers about 

the properties of their products.

3.2 Fair Testing Explore & 
Explain Hands-on inquiry Students choose a property of a product to investigate using 

a fair test.

Unit at a glance Doing Science Investigations
Part 1: Adbusters

Part 2:  Aluminium foil – Are there differences between brands? (Guided inquiry)

Part 3: More adbusters (Guided inquiry)

Activity No Activity name Phase Activity type Activity description

1.1 How can we find out if claims are true? Engage Classroom activity Students respond to claims in advertising and Notebook their 
thoughts.

1.2 How do others respond to claims? Engage Classroom activity Students share their ideas about claims using an Envoy 
strategy.

7DOING SCIeNCe INveSTIGATIONS  UNIT AT A GLANCe
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Unit at a glance Doing Science Investigations Continued

Part 4: My science investigation (Open inquiry)

Activity No Activity name Phase Activity type Activity description

5.1 Writing a Scientific Report Evaluate Classroom activity Students prepare a formal scientific report of their 
investigation.

5.2 Student Science Conference Evaluate Classroom activity Students share the record of their scientific investigation in the 
form of a science conference.

Activity No Activity name Phase Activity type Activity description

4.1 Choosing a suitable question to 
investigate

Elaborate & 
evaluate Classroom activity Students think about what topic they would like to investigate, 

develop a question and analyse it using a swot process.

4.2 Planning your investigation Elaborate & 
evaluate Classroom activity

Students consider the variables involved in their investigation. 
They also decide what equipment they will need and how 
they might record their results.

4.3 Conducting your investigation Elaborate & 
evaluate Hands-on inquiry Students conduct their investigation, recording any changes 

they made to their procedure.

4.4 Processing and evaluating your data Elaborate & 
evaluate Classroom activity Students analyse their results in relation to their original 

question and hypothesis.

4.5 Summary of your findings Elaborate & 
evaluate Classroom activity Students write a conclusion for their report.

4.6 Acknowledgements and bibliography Elaborate & 
evaluate Classroom activity Students record all of the resources they used during  

their investigation.

Part 5: Sharing my findings with others 



Glossary of Terms

Strategy Description

Diagnostic 
Assessment

Diagnostic Assessment is conducted at the beginning of a unit to show teachers what students already understand about the topic. 
This helps them to plan the unit of work to meet their students’ needs.  
For more information about Diagnostic Assessment see the Science by Doing Assessment Professional Learning Resource.

Envoys

Students are formed into small groups to discuss a topic. After the discussion, one student from each group acts as an Envoy and 
exchanges their team’s ideas with another team. The Envoy reports back to their original team, which has also exchanged ideas 
with another team’s Envoy. 
The Envoy strategy helps students to learn from each other and develops synthesising and summarising skills.  
For more information about Envoys see the Science by Doing Inquiry-based Teaching Professional Learning Resource.

Gallery Walk
Student work is displayed around the classroom. Students circulate and view each others’ contributions.  
A Gallery Walk allows students to see other ways of presenting information and can be used for peer assessment.  
For more information about Gallery Walks see the Science by Doing Inquiry-based Teaching Professional Learning Resource.

Learning Partners Learning Partners allow students to learn from one another and help each other learn.

Notebooking

Students record their thoughts and ideas before, during and after science activities in electronic or hard copy. 
A Notebook is a record of a student’s learning journey.  
For more information about Notebooking see the Science by Doing Assessment and Student Learning Professional Learning 
Resources.

Peer Review
Students review each other’s work and provide feedback and suggestions for improvement. 
For more information about Peer Review see the Science by Doing Assessment Professional Learning Resource.

Rubric
Criteria for a particular task are listed. A description indicates how well the criterion must be met for particular marks to be awarded. 
A Rubric provides explicit quality criteria so students know what sort of work is expected of them for a particular task. 
For more information about Rubrics see the Science by Doing Assessment Professional Learning Resource.

Small groups/ 
student groups

Cooperative learning involves students working in small teams on a common task. 
For more information about Student Groups see the Science by Doing Student Learning Professional Learning Resource.
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PART 1: ADBUSTeRS
Activity 1.1 How can we find out if claims are true?
Activity 1.2 How do others respond to claims?
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Lesson outcomes

At the end of this activity students will be able to:

•  reveal their current understanding of scientific processes
•  recognise that a science investigation can be carried out  

to determine if a claim in science is supported or not
•  recognise that gathering evidence can lead to logical explanations.

Before you teach

what will students do?

This activity is to elicit student prior knowledge and understanding of 
science processes.

The activity involves students looking at three scenarios and deciding which 
cartoon figure they agree with. They complete this task firstly individually 
and write their answers in their Notebooks. You can use this to find out what 
prior knowledge they have about the need to test claims by carrying out a 
scientific investigation, usually in the form of a fair test. The concept cartoon 
Formative Assessment is an opportunity for students to demonstrate their 
learning.

Key vocabulary
• Claim, evidence, fair test, variable.

equipment list

The CLASS will require:

• a variety of advertisements making claims about products (see Step 1) 
•  access to the 3 Adbuster scenarios. You may print them as handouts or 

project them onto a screen. 
Adbuster Cartoon Cake mix (PDF)  (Word doc) 
Adbuster Cartoon Seeds (PDF)  (Word doc) 
Adbuster Cartoon Tennis ball (PDF)  (Word doc)

Each STUDENT will require:

• Science by Doing Notebook

Things to consider and hints for success

•  You might choose to adapt this activity and other activities in Doing 
Science Investigations to align with relevant Science Understandings 
from the Australian Curriculum: Science.

•  Students will be using Notebooking.  
This could be presented in words, pictures and other media. It may 
be electronic or hard copy. Refer to the Notebooking section of the 
Student Learning Professional Learning Resource for more information 
on getting your students started.

•  It is important to remind students that there are no right and wrong 
answers at this stage. Explain that you are just interested in getting a 
picture of what students already know and think about this topic.

•  Note:  Doing Science Investigations: Student Booklet is not used until  
Part 4: My Science Investigation.

11DOING SCIeNCe INveSTIGATIONS  PART 1  ADBUSTeRS
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Phase: Engage
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Teacher content information

In science, claims need to be based on evidence, usually collected by 
carrying out a scientific investigation in the form of a fair test.

A fair test is an experiment where only one factor is changed during the 
experiment and that is the factor being tested. All other factors that could 
be changed are kept the same throughout the experiment. The factors in an 
experiment are called variables.

Conducting a fair test is important in carrying out scientifically valid 
experiments.

As you teach

Step 1 
As an introduction to this activity, show students a wide range of newspaper, 
magazine, Internet or TV advertisements making different claims.

Ask the students what they feel about these claims. Do they trust the 
advertising? Which do they believe? How do they know which ones  
are truthful?

You don’t need to spend lots of time on these advertisements. The aim is to 
alert students that in their everyday lives they encounter differing claims on 
a wide range of topics.

Step 2
Give each student access to the three Adbusters Cartoons about seeds, 
cake mixes and tennis balls. You can photocopy them, place them onto your 
interactive whiteboard, data/overhead projector or load them onto your 
school’s intranet or computers.

The 
tennis 

ball will 
bounce 
more if 
it is hit 
harder.

The bounce 
of the 

tennis ball 
depends on 
the material 
it is made 

from.

The tennis ball 
will bounce 
more if the 

weather is hot.

The tennis ball 
will bounce 

more if it  
is cold.The seeds 

won’t start 
to grow if 
I put them 
in the dark 
cupboard.

They 
will start 
to grow 
better in 
the dark.

They will start 
to grow better 
under a bright 

light.

The amount of 
light doesn’t 

make any 
difference. The cake 

will rise 
more if you 
add more 

sugar.

It will rise 
more if the 

oven is 
very hot.

The cake will 
rise more if you 
add more flour.

It will rise  
more if you  
add milk.

12DOING SCIeNCe INveSTIGATIONS  PART 1  ADBUSTeRS
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Step 3 
Explain to students that they are to look at the three concept cartoons and 
write their ideas about each into their Notebook without discussion with 
others. Emphasise that you need to know what they are thinking, that it is 
not a test, and that you will use this information to plan how the class will 
complete the unit. Assure students that there are no right or  
wrong answers.

Step 4
The cartoons depict several students discussing a range of ideas about a 
product.

In their Notebooks ask students to write a response to the following:

I agree with...
• Why do you agree? 
• What is the evidence?
• How could you check your thinking?

Ask your students to read each cartoon character’s comment and decide  
who they agree with.

Ask them to think about what made them agree with their chosen character. 
What could they do and what kind of evidence would they need to help 
convince others?

If they don’t agree with any of the cartoon characters they can write their  
own comment in their Notebooks and use this for the rest of the activity.

follow up

•  Ask students to design their own concept cartoon for others to use in a 
similar activity.

•  Have students design their own  
advertisement incorporating various claims about the product.

•  Ask students to design their own  
investigation to test one of the scenarios discussed in this activity.

Time
SHORT ✔
MeDIUM 
LONG 
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Lesson outcomes

At the end of this activity students will be able to:

•  share their ideas about claims and how to test them.

Before you teach

what will students do?

Students discuss their ideas with others to identify how they would find out 
which claims are supported by evidence.

equipment list

Each STUDENT will require:

• Science by Doing Notebook 

As you teach

Step 1 
Organise students into small groups to carry out an Envoy activity. Ask 
students to discuss their ideas for finding out which claims are true.

Ask them to choose an Envoy who will report to another group their 
strategy.

Step 2
Emphasise that they are not to go back and change their original answers 
in Activity 1.1 How can we find out if claims are true? even if, after the 
group activity, they have changed their minds. However they can write in 
their Notebooks their new thinking and what caused them to change their 
minds.

Step 3
Conclude the activity by discussing the strategies the students generated.

Step 4
You may want to discuss:
•  Why is it important to evaluate claims  

instead of just believing them?  
How do students know this?

•  Why do scientists often repeat each other’s experiments? How do students 
know this?

Step 5
Reinforce that, in science, claims need to be supported by evidence 
collected by carrying out scientific investigations, usually in the form of a fair 
test. Scientists repeat experiments to ensure consistent results.

Time
SHORT ✔
MeDIUM 
LONG 
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ACTIvITy TyPe

ACTIVITY 1.2 HOw dO OTHERS  
RESPONd TO ClAImS?

Phase: Engage



PART 2: ALUMINIUM fOIL - ARe THeRe 
DIffeReNCeS BeTweeN BRANDS?

Guided inquiry
Activity 2.1 exploratory activity
Activity 2.2 Planning the investigation
Activity 2.3 Conducting the investigation
Activity 2.4 Preparing the results
Activity 2.5 Conclusion
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LINKING QUESTION

How do we carry out a 

scientific investigation?

PA
RT
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Lesson outcomes

At the end of this activity students will be able to:

• describe the concept of a fair test.

Before you teach

what will students do?

Part 2: Aluminium foil is an example of a guided investigation. It introduces 
students to the process of designing fair tests using an Investigation 
Planner. It is heavily scaffolded to model the steps involved.

What ideas might your students already have?
•  Many students will have difficulty with the activities in Part 2: Aluminium 

foil and some might become frustrated. It is important to reassure 
students that if their experiment doesn’t work the first time, they can 
modify it to get appropriate results. They should record their changes and 
explain why they made the changes. ‘Unsuccessful’ experiments are useful 
ways to learn.

equipment list

The CLASS will require:

• samples of at least 3 brands of foil

Each STUDENT will require:

• Science by Doing Notebook

Things to consider and hints for success

•  Prior to teaching Activity 2.1 Exploratory activity, ask students what 
brand of foil they have at home and to bring in a small sheet if possible. 
Students can then discuss what they use foil for at home. They could ask 
their parents/carers why they buy that brand. What do they like about it? 
Are there any problems with it?

As you teach

Step 1 
Organise students into small groups.

Step 2
Ask the groups to discuss their homework activity and compare the different 
brands.

Step 3
Give each group a sample of each of the brands of foil. Ask them to write 
their observations about each foil in their Notebooks.

Step 4
Ask each group to choose the ‘best’ brand  
and to explain the features that determined their choice.

Step 5
List the brands on the board and ask each group to indicate their ‘best’ 
brand.

Step 6
Ask several groups to justify why they chose a particular brand. What was 
the feature that made it the ‘best’? Note some of these on the board.
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ACTIVITY 2.1 EXPlORATORY ACTIVITY
Phase:  Engage  

and explore



Step 7
Remind students that in Part 1: Adbusters they found that claims needed to 
be supported by evidence collected by carrying out scientific investigations, 
usually in the form of fair tests. Ask if any group collected evidence.

Step 8
Mention that they will need to collect evidence to back up their ‘best’ brand 
claim. Point out that although they have been using the term ‘best’, it is 
often not a good term to use in science unless it is clearly defined, as it 
could mean different things to different people. Students will have noticed 
that the various groups mentioned different features when justifying their 
choices. It is usually better to avoid ‘best’ and to mention a feature—
stronger, shinier, thicker etc. Clarity is important in science

follow up

•  Activity 2.2 Planning the investigation involves students designing a fair 
test based on their observations made during this activity.

Time
SHORT 
MeDIUM    ✔
LONG 

ACTIVITY 2.1 EXPlORATORY ACTIVITY CONTINuEd
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Lesson outcomes

At the end of this activity students will be able to:

•  identify the independent and dependent variables
•  plan an investigation in which more of the variables are controlled.

Before you teach

what will students do?

Students use an Investigation Planner to design a fair test. It is 
recommended that you direct students to investigate a particular property 
of the foil. This helps to make the activity more manageable.
What ideas might your students already have?
•  Students will draw upon their ideas and observations from the previous 

activity.

Key vocabulary
•  Controlled variable, dependent variable, hypothesis, independent 

variable.

 

equipment list

The CLASS will require:

• samples of at least 3 brands of foil

Each GROUP will require:

• A3 copy of the Investigation Planner (PDF)  (Word doc) 
•  small self-adhesive notes or pieces of coloured paper

Note: For this unit it is suggested that each group is given an A3 copy  
of the Investigation Planner. If this is not possible each student can have 
their own A4 copy.

Each STUDENT will require: 
• Science by Doing Notebook

Things to consider and hints for success

•  The activities in Part 2: Aluminium foil allow students the opportunity 
to design a scientific investigation. Many students will not have ‘success’ 
at their first attempt and might need to be reminded that this is part of 
the scientific process. All experiments, even those that do not turn out 
as expected, should be used as learning experiences to improve future 
attempts.

ACTIvITy TyPe

ACTIVITY 2.2 PlANNING THE  
INVESTIGATION

Phase:  Engage  
and explore

18DOING SCIeNCe INveSTIGATIONS  PART 2  ALUMINIUM fOIL - ARe THeRe DIffeReNCeS BeTweeN BRANDS?

http://www.sciencebydoing.edu.au/curriculum/teacher/dsi/DSI_TG_InvestigationPlanner.doc


Teacher content information

When planning a fair test students have difficulty in identifying the key 
variables—independent, dependent and controlled. Using the planner 
with self-adhesive notes can help them visually identify these. 

Students work as a class and in small groups to apply and discuss the 
components of a fair test in an investigation comparing different brands of 
aluminium foil.

A fair test is an experiment where only one factor is changed during the 
experiment and that is the factor being tested. All other factors that could 
be changed are kept the same throughout the experiment. The factors in an 
experiment are called variables.

The independent variable is the variable that is changed in an investigation 
to see what effect it has on the variable being measured (dependent 
variable).

The dependent variable is the variable that is being measured in the 
investigation in response to the independent variable being changed. 

Controlled variables are the variables that are kept the same in the 
investigation to ensure that the change in the independent variable is 
causing the change in what is being measured.

An hypothesis is a testable question or statement that is being investigated.

The hypothesis should be brief, specific and written simply. It is based on 
general observations and relates to a broad scientific concept or idea.  
This is different to a prediction, which relates specifically to the investigation  
at hand.

An hypothesis is usually stated as a relationship between the independent 
and the dependent variables. 

Replication and repetition are important in an investigation.

Repetition is doing the same experiment a number of times. 

Replication is having several samples of the same item tested at the same 
time. This allows for a number of samples to be observed in any one test.

Both replication and repetition ensure consistent results are being collected 
during the investigation. This enables the scientists to be confident of the 
results they have obtained.

As you teach  
Step 1 
Although students may have 
identified a number of different 
features of the foil in the 
exploratory activity, mention you 
want them to use strength as the 
desired feature in this activity. 
You may be able to provide an 
opportunity later for students to 
test other features.

Step 2
Give each group an A3 copy of 
the Investigation Planner (PDF)  
(Word doc) and a pack of small 
self-adhesive notes. Small cuts of 
lightly coloured paper can also 
be used.

INVESTIGATION 
PLANNER

 1

 
 

Things that could affect my investigation: 
 
 

 
Things to measure or observe: 

 
 

 

if the foil has been used before

size of the piece of foil

how much weight the foil can hold before tearing
how much the foil can be stretched before tearing

what side of 
the foil was 
tested

brand of 
aluminium foil amount of 

weight placed 
on the foil

thickness of 
the aluminium 
foil

how old the 
foil is 
(purchase date)

What could affect the strength of the aluminium foil?

INVESTIGATION 

PLANNER

 

1

 

 Things that could affect my investigation: 

 
 

 Things to measure or observe: 

 
 

 

ACTIVITY 2.2 PlANNING THE INVESTIGATION CONTINuEd
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Step 3 
In their small groups ask students to complete the first box of their planner:

What could affect the strength of the foil?

Students brainstorm this question and write down one idea per  
self-adhesive note and place each in the box. Examples may include:  
weight placed on the foil, size of foil, brand, thickness, time the  
weight is left on the foil.

Step 4
Ask the groups to brainstorm what they could measure in this investigation. 
In this case, it is the strength of the foil. You could allow the groups to fill in 
the planner without prompts or you may remind them they have been asked 
to determine the strongest foil. You can then discuss, as a class, how this 
could be measured. At this stage you could introduce the difference between 
qualitative and quantitative data, making the point that it is always better in 
science to collect quantitative data. 

Step 5
When the groups have completed page 1 of their planner ask them to do a 
Gallery Walk to collect ideas from the class. They should write these down 
on their self-adhesive notes to take back to their group. When the walk is 
complete each group should have the same brainstormed ideas in front on 
them.

Step 6
Remind students they will be designing an investigation of which brand is the 
strongest. Ask each group to select the label that identifies what they will be 
changing in this investigation (the brand of foil) and the label for what they 
will be measuring (strength of the foil—how much weight it can hold before 
tearing).

They stick the two labels in the appropriate place on the planner and move 
all other labels from the first page to the appropriate areas on page 2.

At this point you can introduce the terminology independent, dependent 
and controlled variables. (In this investigation the independent variable is 
the brand of foil and the dependent variable is the weight it can hold before 
tearing.)

Step 7
Looking at the items in the ‘I will not change (so that it is fair)’ box, students 
should now discuss what they could do to ensure identified variables will 
not be changed. This will help them think about how to carry out their 
investigation. You can discuss this as a class or ask each group to discuss 
and report back to the class. Students should document their ideas in their 
Notebooks.

Step 8
Ask the groups to move the labels from the ‘I will change’ and ‘I will measure’ 
boxes to page 3 in the section ‘Asking a question, making an hypothesis’. 
Students should complete the rest of page 3. Mention that,  
from now on, these are the two special labels for the rest of the investigation.

Step 9
Groups should discuss and agree on a procedure for their investigation. 
Before beginning they should complete pages 4 and 5 of the planner. This 
will help them document what they do, measure and record.

Step 10
You can introduce students to the terms repetition and replication here or 
wait until the class discussion of results.

follow up

•  In Activity 2.3 Conducting the 
investigation, students use the 
procedure they have designed here to 
investigate the properties of foil.

Time
SHORT 
MeDIUM 
LONG ✔

ACTIVITY 2.2 PlANNING THE INVESTIGATION CONTINuEd
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Lesson outcomes

At the end of this activity students will be able to:

•  select and use appropriate simple equipment
•  identify and order the steps involved in an experimental procedure.

Before you teach

what will students do?

Students conduct their investigation and share their method with the class
What ideas might your students already have?
•  In this activity, students will be using the procedure they designed in 

Activity 2.2 Planning the investigation.
 

equipment list

The CLASS will require:

• samples of at least 3 brands of foil
Suggested other equipment: 
• measuring devices (eg rulers, spring balances, electronic balances etc) 
• variety of small weights (eg counters, sinkers, brass pieces, coins etc) 
• retort stands 
• clamps 
• scissors 
• adhesive tape 
• string

Each GROUP will require:

•  A3 copy of the Investigation Planner (PDF)  (Word doc) from Activity 2.2  
Planning the investigation

Each STUDENT will require:

• Science by Doing Notebook 
•  Peer Assessment of Procedure Checklist (PDF)  (Word doc)

Things to consider and hints for success

•  Students may request other equipment which you may or may not be  
able to provide. If not, students should redesign their investigation or 
modify an existing item.

•  How will you organise students to complete the Peer Review process?  
Will they choose their own reviewers or will you choose for them?

ACTIvITy TyPe

ACTIVITY 2.3 CONduCTING THE  
INVESTIGATION

Phase:  Engage  
and explore
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As you teach

Step 1 
As groups are investigating, circulate around the class to help them explain 
their observations or problem solve. You could ask open questions such as:

• What do you think is happening?
• How do you know this?
• What led you to this idea/thinking?
• Tell me more about what you are thinking.

For more ideas refer to the ‘How can asking questions help students who 
are conducting an investigation?’ section of the Effective Questioning 
Professional Learning Resource.

Step 2
When groups have completed their investigation, draw up a table 
summarising their results. Ask them to rank the brands with 1 the strongest.

An example is in the table below:

Brand of 
foil Group 1 ranking Group 2 ranking Group 3 ranking

Brand A 1 1 2

Brand B 2 3 1

Brand C 3 2 3

Step 3
Ask each group to report to the class. Encourage the 
class to ask questions and check the group carried out 
a fair test. You can introduce the Peer Assessment of 
Procedure Checklist (PDF)  (Word doc) to the class 
and ask them to check each component as the group 
presents what they did. This will help them provide 
suitable feedback.

Step 4
When the groups have finished presenting, ask the class if it is okay to 
record everyone’s results in a table even though different groups did the 
investigation differently (answer should be ‘no’). Emphasise that, in science, 
results are grouped together in a table only when they have been collected 
in the same way. It is not valid to record them in the way the class just did. 
Mention that if, during an investigation, they find they must change their 
procedure they should start a new table of results and not add the new 
results into the original table.

follow up

•  Students will use their observations in Activity 2.4 Preparing the results  
to represent their findings in an appropriate format.

PEER ASSESSMENT  

OF PROCEDURE 

CHECKLIST
 

  
 

YES NO 
Comment 

Can you follow their procedure easily?   
 

 
 

Are all terms clearly defined?  

(Eg, if they mention the ‘best’ brand, have they 

defined what ‘best’ means?) 

 
 

 

Does their investigation involve a fair test?    
 

 

Is only one variable changed at a time?  
 

 
 

Are they measuring only one variable and 

controlling all other identified variables? 
 

 
 

Have they considered how they will record their 

observations?  

 
 

 

Have they included quantitative (numerical) 

data rather than just qualitative (descriptive)? 
 

 
 

Are they repeating their investigation to ensure 

consistent results? 

 
 

 

Is their investigation safe to do?  
 

 
 

Have they identified safety issues and 

explained how they will minimise risks? 
 

 
 

 
Write down any suggestions or comments about their investigation: 

 
 
 
 
 
 
 
 
 
 
 
 

 

Time
SHORT 
MeDIUM     ✔
LONG 
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Lesson outcomes

At the end of this activity students will be able to:

•  present data from an investigation in an appropriate format.

Before you teach

what will students do?

Students decide how to best present their results. Students must consider 
the type of data they have gathered and determine the most appropriate 
graph type to use.
What ideas might your students already have?
•  Students will be using the data they  

collected during Activity 2.3 Conducting  
the investigation.

•  Some students will have explored different graph types in their  
maths class.

Key vocabulary

• Repetition, replication.

equipment list

Each GROUP will require:

•  A3 copy of the Investigation Planner (PDF)  (Word doc) from Activity 2.2  
Planning the investigation

Each STUDENT will require:

• Science by Doing Notebook

Teacher content information

Graphing in science usually involves placing the independent variable on 
the x-axis of the graph and the dependent variable on the y-axis.  
See diagram below:

The type of graph used is determined by the type of data collected.

Line graphs should be used for graphing continuous data. This is data in 
which the values follow on from each other, such as when observing an 
event over time, age, temperature.

Column, bar or pie graphs should be used for graphing discrete data such 
as brands of cereals, batteries, gender, etc.

Graphs should have:
•  a title that describes in brief what the  

graph shows
•  clearly labelled axes—the variable and measurement units
• evenly scaled axes
• legend—if symbols or colours are used.

y-
ax

is

x-axis

ACTIvITy TyPe

ACTIVITY 2.4 PREPARING THE RESulTS
Phase:  Engage  

and explore
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As you teach

Step 1 
Ask the groups to decide how best to graph their results on page 6 of 
the planner. Direct them to Appendix C in Doing Science Investigations: 
Student Booklet if necessary.

Step 2
You can introduce correct graphing techniques if required. The following 
Science Learning Objects may be appropriate and can be accessed through 
Scootle at www.scootle.edu.au (TLF-ID L5904, L5903 and L6563).

follow up

•  Having prepared their results, students will develop a conclusion in the 
following activity.

Time
SHORT 
MeDIUM    ✔
LONG 

ACTIVITY 2.4 PREPARING THE RESulTS CONTINuEd
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Lesson outcomes

At the end of this activity students will be able to:

•  draw conclusions from data they have collected during an investigation.

Before you teach

what will students do?

Students discuss their results and write a suitable conclusion to their 
investigation.
What ideas might your students already have?
•  The data collected in Activity 2.4 Preparing the results will be  

used in this activity.

equipment list

Each GROUP will require:

•  A3 copy of the Investigation Planner (PDF)  (Word doc) from Activity 2.2  
Planning the investigation

Each STUDENT will require:

• Science by Doing Notebook

Teacher content information

The conclusion is a brief summary of the investigation. It restates the 
hypothesis and indicates if the hypothesis was supported. Only significant 
and general outcomes are stated. Nothing new is introduced.

As you teach

Step 1 
Ask groups to discuss and complete page 7 (data discussion) of the planner.

Step 2
When complete, ask them to write their conclusion on page 8. The planner 
directs them to make their conclusion brief and relate back to their original 
testable question (or hypothesis), mentioning whether it is supported or not.

Step 3
Conclude by discussing further investigations they could do to find out 
more about foil. If time permits, you may allow students to do these in small 
groups in a following lesson.

follow up

•  Ask students to use the Investigation Planner to design further 
investigations about the properties of foil.

Time
SHORT ✔
MeDIUM 
LONG 

ACTIvITy TyPe

ACTIVITY 2.5 CONCluSION
Phase:  Engage  

and explore
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PART 3: MORe ADBUSTeRS
Guided inquiry
Activity 3.1 which is ‘best’?
Activity 3.2 fair testing

LINKING QUESTION

How can I design a scientific 

investigation to determine the 

'best' brand?
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Lesson outcomes

At the end of this activity students will be able to:

• describe the concept of a fair test
•  plan and conduct investigations, taking account of the main variables
•  select and use appropriate simple equipment
• work collaboratively on investigations
•  complete risk assessment for a practical investigation (optional).

Before you teach

what will students do?

Students choose one of three scenarios to design a procedure before 
carrying out the investigation. A Learning Partner grouping is suggested 
and students use the planner and record further details in their Notebooks.

equipment list

The CLASS will require:

• at least 3 brands of jelly crystals 
• at least 3 brands of popcorn 
• at least 3 brands of paper towel 
•   access to the 3 More Adbusters scenarios 

Adbuster Cartoon Jelly (PDF)  (Word doc) 
Adbuster Cartoon Popcorn (PDF)  (Word doc) 
Adbuster Cartoon Paper towels (PDF)  (Word doc)

Suggested other equipment: 
• variety of measuring devices (eg cylinders, beakers, pipettes, cups etc) 
•  variety of containers (eg plastic trays, bowls, margarine containers, 

beakers, clear plastic cups etc)
• rulers 
• scissors 
• sieves 
• thermometers 
• heating devices (eg single hot plate) 
• food colouring

Each STUDENT will require:

• Science by Doing Notebook 
• Investigation Planner (PDF)  (Word doc) 
• Peer Assessment of Procedure Checklist (PDF)  (Word doc) 
• Risk Assessment for Practical Investigations (PDF)  (Word doc) 

27DOING SCIeNCe INveSTIGATIONS  PART 3  MORe ADBUSTeRS

ACTIvITy TyPe

ACTIVITY 3.1 wHICH IS 'BEST'?
Phase:  Engage  

and explain

http://www.sciencebydoing.edu.au/curriculum/teacher/dsi/DSI_TG_AdbusterCartoon_Jelly.doc
http://www.sciencebydoing.edu.au/curriculum/teacher/dsi/DSI_TG_AdbusterCartoon_Popcorn.doc
http://www.sciencebydoing.edu.au/curriculum/teacher/dsi/DSI_TG_AdbusterCartoon_PaperTowels.doc
http://www.sciencebydoing.edu.au/curriculum/teacher/dsi/DSI_TG_InvestigationPlanner.doc
http://www.sciencebydoing.edu.au/curriculum/teacher/dsi/DSI_TG_PeerAssessmentofProcedureChecklist.doc
http://www.sciencebydoing.edu.au/curriculum/teacher/dsi/DSI_TG_RiskAssessmentforPracticalInvestigations.doc


Things to consider and hints for success

•  In Part 3: More adbusters, students are given the opportunity to explore 
fair tests further. Your students might need further scaffolding through 
extra activities. You might find your students have grasped the concept 
well and do not need to complete both activities in this part.

•  If having food in the lab is an issue for your class, modify the activity to 
test the properties of other items such as plastic bags, tissues or adhesive 
tape.

•  Students may request other equipment which you may or may not be able 
to provide. If not, students should redesign their investigation or modify 
an existing item.

As you teach

Step 1 
Provide Learning Partners with access to the three More Adbusters 
scenarios. You can photocopy them, place them on your interactive 
whiteboard, data/overhead projector or load them onto your school’s 
intranet or computers.

Ask students to choose one activity.
Ask partners to discuss how they will carry out their investigation.
Ask them to think about the process and what materials they will need.

Step 2
You may like to provide limited materials. You could ask students to 
negotiate the use of other equipment if their group decides it is necessary.

Mention that if equipment is not available they may have to redesign  
their investigation or adapt equipment to do the job.

Jelly

Sarah loves making jelly, 
especially strawberry 
jelly. She has noticed the 
crystals of some brands 
dissolve faster than 
others. As she’d rather 
spend her time eating 
jelly than making it, she 
wants to find out which 
brand dissolves fastest. 
A variety of brands have 
been purchased. Your 
task is to help Sarah 
by investigating which 
dissolves fastest.

Popcorn Every Saturday Samuel 
invites three friends to 
watch DVDs. He always 
makes popcorn. The last 
three times he made 
it, he used different 
brands each time and 
found they left different 
amounts of unpopped 
kernels. He wants to 
know which brand to buy 
so most of the popcorn 
pops. A variety has been 
purchased. Your task is 
to find out which brand 
has the least amount of 
unpopped kernels.
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Paper Towels
Many brands of paper 
towels make claims about 
how absorbent they 
are compared to other 
products.

Your job is to choose a 
claim about absorbency 
and test if it is true by 
comparing it to two other 
brands.

•  Does their investigation involve a fair test? Is only one variable being 
changed at a time? As a result, are they measuring only one variable and 
controlling all other identified variables?

•  Have they considered how they will record their observations? Have they 
included quantitative data rather than just qualitative?

•  Are they repeating their investigation to ensure consistent results?
•  Is their investigation safe? Have they identified safety issues? 

A Risk Assessment for Practical Investigations (PDF)  
(Word doc) could be used if you wish the students to 
complete one as part of their planning. You may want to 
spend a bit more time discussing risk assessments with 
the class and how these are used, not only in science, but 
in many areas to minimise risk.

Step 5
As students are investigating, circulate around the class to 
help them explain their observations or problem solve. You 
could ask open questions such as:

• What do you think is happening?
• How do you know this?
• What led you to this idea/thinking?
• Tell me more about what you are thinking.

For more ideas refer to the ‘How can asking questions help students who 
are conducting an investigation?’ section of the Effective Questioning 
Professional Learning Resource.

Step 3
Give each student a copy of the Investigation Planner (PDF)  (Word doc).

Step 4
Ask students to get their procedure checked by a peer. 
Use the Peer Assessment of Procedure Checklist (PDF)  
(Word doc). Check the students’ proposed procedure 
before allowing them to carry out their investigation.

Things to look for include:
•  Is their procedure easy to follow? A step-by-step 

procedure is often the most effective format.
•  Are all terms clearly defined? If they are going to 

measure ‘absorption’ have they defined what this 
means? Is it how much is absorbed or how quickly it is absorbed? Similarly, 
if they mention the ‘setting time of jelly’ have they discussed what 
characteristics they will be looking for to determine whether the jelly is set?

RISK ASSESSMENT 

FOR PRACTICAL 

INVESTIGATIONS
 

 

 
Practical Investigation—briefly describe your investigation: 

 

What are the possible Risks? 

List Hazards present in this 

investigation that pose a risk. 

 

Give each a Risk Rating (eg 

High, Medium, Low—see 

overleaf for further details) 

Control Measures: give details 

of how these risks will be 

managed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Do any activities require adult/teacher supervision? Give details: 

 

Facilities and services needed to safely do this investigation: 

Services 

 

 running Water 

 gas supply 

 good ventilation 

 exhaust ventilation 

 other (specify). 

Personal Protective Equipment 

(PPE) 

 apron 

 safety glasses 

 gloves (type)  

 other (specify). 

Safety equipment 

 

 fume cupboard 

 eyewash/shower 

 other (specify). 

 

Notes: 

 

Notes: 

Notes: 

Disposal of wastes and cleaning up: 

Are there any wastes or hazardous materials produced in this investigation? If so, outline how they will 

safely be disposed of? 

 

Risk Assessment indicates that this investigation can be safely carried out:  

 

  Yes 

  No 

This Risk Assessment has been carried out and checked by the following: 

Student’s name 
Signature 

Date 

Teacher/supervisor name 
Signature 

Date 

 

Hazards to 

consider: 

 

o Chemical 

o Thermal 

o Biological 

o Sharps 

o Electrical 

o Radiation 

o Other 

 

Are any 

Hazardous 

substances 

used?  

 
Are Material 

Safety Data 

Sheets 

required? 

PEER ASSESSMENT  
OF PROCEDURE 
CHECKLIST

 
 

 
 

YES NO Comment 

Can you follow their procedure easily?      

Are all terms clearly defined?  
(Eg, if they mention the ‘best’ brand, have they 
defined what ‘best’ means?) 

   

Does their investigation involve a fair test?      

Is only one variable changed at a time?     

Are they measuring only one variable and 
controlling all other identified variables? 

   

Have they considered how they will record their 
observations?  

   

Have they included quantitative (numerical) 
data rather than just qualitative (descriptive)? 

   

Are they repeating their investigation to ensure 
consistent results? 

   

Is their investigation safe to do?     

Have they identified safety issues and 
explained how they will minimise risks? 

   

 
Write down any suggestions or comments about their investigation: 
 
 
 
 
 
 
 
 
 
 
 
 

 

29DOING SCIeNCe INveSTIGATIONS  PART 3  MORe ADBUSTeRS

ACTIVITY 3.1 wHICH IS 'BEST'? CONTINuEd

http://www.sciencebydoing.edu.au/curriculum/teacher/dsi/DSI_TG_RiskAssessmentforPracticalInvestigations.doc
http://science.org.au/sciencebydoing/professional-learning.html
http://science.org.au/sciencebydoing/professional-learning.html
http://www.sciencebydoing.edu.au/curriculum/teacher/dsi/DSI_TG_InvestigationPlanner.doc
http://www.sciencebydoing.edu.au/curriculum/teacher/dsi/DSI_TG_PeerAssessmentofProcedureChecklist.doc


Step 6
Ask Learning Partners to discuss their investigation and compare results 
with other pairs who chose the same activity.

follow up

•  Ask your students to design further investigations such as the following:

 –  setting times of different brands of jelly crystals
 –  whether adding fruit to jelly affects setting time (you can include a 

discussion on enzyme activity)
 –  whether the amount of water added affects the setting time of jelly 

crystals
 –  the time taken for different brands of popcorn to pop
 –  what temperature is required for most kernels of corn to pop
 –  the strength of different brands of paper towels

Time
SHORT 
MeDIUM 
LONG ✔
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Lesson outcomes

At the end of this activity students will be able to:

• describe the concept of a fair test
•  plan and conduct investigations, taking account of the main variables
•  select and use appropriate simple equipment
• work collaboratively on investigations
•  complete risk assessment for a practical investigation (optional).

Before you teach

what will students do?

Students work in small groups to decide on a suitable investigation 
question, as well as designing a procedure for their investigation. Once 
again, they should refer to the planner to reinforce fair testing in science. 
You can separate this activity into two lessons—one for planning and 
another for the investigation. This will give you time to collate the material 
requested. 

equipment list

The CLASS will require:

•  variety of breakfast cereals including different flavours and brands
•   access to the 1 More Adbusters scenario 

Adbuster Cartoon Cereals (PDF)  (Word doc)
Suggested other equipment:
• variety of measuring devices (eg cylinders, beakers, pipettes, cups  
•  variety of containers (eg plastic trays, bowls, margarine containers,  

beakers, clear plastic cups etc)
• rulers 
• scissors 
• sieves 
• thermometers 
• food colouring

Each STUDENT will require:

• Science by Doing Notebook 
• Investigation Planner (PDF)  (Word doc) 
•  Laboratory Order Request Form (PDF)  (Word doc)
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ACTIVITY 3.2 FAIR TESTING
Phase:  Engage  

and explain
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As you teach

Mention to students that breakfast is one of the most important meals of 
the day.
Ask students what they had for breakfast or which of the cereals provided 
they like/dislike etc. Ask students if anything annoys them when eating cereal.
Tell students they will be investigating different cereals and will decide 
what they test for. They can investigate one of the questions raised in the 
class discussion or their group may come up with one of their own.

Things to consider and hints for success

•  In Part 3: More adbusters, students are given the opportunity to explore 
fair tests further. Your students might need further scaffolding through 
extra activities. You might find your students have grasped the concept 
well and do not need to complete both activities in this part.

•  If having food in the lab is an issue for your class, modify the activity to test 
the properties of other items such as plastic bags, tissues or adhesive tape.

•  Students may request other equipment which you may or may not be able 
to provide. If not, students should redesign their investigation or modify 
an existing item.

Teacher content information

The data that students can collect from an investigation can be classified in 
different ways. They can be described as being subjective or objective, and 
quantitative or qualitative. Measurements are described as being objective 
as they are absolute and can be repeated by other people. Subjective data 
are those that rely on personal judgments. They are sometimes made in 
relative terms such as ‘fastest’ or  
‘more difficult’.

Quantitative data can be analysed using statistical methods. It has set units 
and is usually numerical. Qualitative data is less easy to analyse statistically. 
It is more in depth than quantitative data. Qualitative data is commonly used 
in social science research.

Students should be encouraged to use methods that collect subjective, 
quantitative data for this investigation. This will make it easier to replicate, 
which is an important part of scientific investigations.

Cereals 
Do all varieties of cereal absorb the same amount of milk?
Does adding sugar in the bowl affect absorbency?
Does the temperature of the milk affect absorbency?
Your task is to design an investigation to answer one of these questions or 
identify another question you want to investigate.

Identify variables which 
must be controlled.
How will you define and 
measure ‘absorbency’, or 
any other criteria you want 
to test?
What equipment will you 
need?
You may need to give your 
teacher your completed 
Laboratory Order Request 
form so equipment is ready 
for your next lesson.
You can use the 
Investigation Planner to 
help with design.
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Step 1 
Give each student a copy of the Investigation Planner (PDF)  (Word doc) to 
help plan their investigation.

Mention they are not to start until they have discussed their procedure with 
you and have given you a completed Laboratory Order Request Form (PDF)  
(Word doc).

Step 2
As students are investigating, circulate around the class to help them 
explain their observations or problem solve.

Step 3
Conclude the activity by asking groups to report back to the class on their 
investigation and what they found out.

Follow up

•  Ask students to prepare posters to present their findings to others in the 
school.

 Time
SHORT 
MEDIUM 
LONG ✔

LABORATORY 
ORDER REQUEST 
FORM

 
Student name:       ____________________________________________________________  
 
 
Student email address:      ____________________________________________________________  
 
 
Supervising teacher:      ____________________________________________________________  
 
 
Project title:      ____________________________________________________________  

 
 
Item requested 
(if chemical, include 
concentration) 

Quantity required Date required Availability (Y/N) 

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

 

INVESTIGATION 

PLANNER

 

1

 

 Things that could affect my investigation: 

 
 

 Things to measure or observe: 
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PART 4: My SCIeNCe INveSTIGATION

Open inquiry
Activity 4.1 Choosing a suitable question to investigate 
Activity 4.2 Planning your investigation 
Activity 4.3 Conducting your investigation 
Activity 4.4 Processing and evaluating your data 
Activity 4.5 Summary of your findings 
Activity 4.6 Acknowledgements and bibliography

LINKING QUESTIONHow can I design a scientific investigation of my own?



MY NOTES

1A exploring your ideas

The tough part about scientifi c research is coming up with a good idea. You 
should take time to select a question to investigate that is original, realistic 
and within your capabilities.

You might get some ideas from past experiences, science lessons, 
newspapers, magazines, documentaries or websites. Think about something 
that really interests you and that you care about (eg your sports, hobbies).

If you have access to the Internet visit www.csiro.au/crest and work your way 
through the CSIRO CREST Award Quiz. 

List below anything that you are interested in: sports, hobbies, etc.
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ACTIvITy TyPe

ACTIVITY 4.1 CHOOSING A SuITABlE 
QuESTION TO INVESTIGATE

Now that you have several topic areas, brainstorm a list of questions for possible investigations. Try to be specifi c and choose questions that would require 
you to carry out an investigation to discover the answer. Questions like ‘what is mould?’ can be answered by looking up the dictionary, encyclopaedia or 
doing a web search, so why bother carrying out an investigation?

 Use the table below to help you generate your questions. An example is given.

Possible topic area Ideas I have about this topic Questions I could investigate What could be changed? What could be measured or 
observed?

Sports What makes soccer balls 
travel further?

Does the covering on the 
soccer ball affect the distance 

the ball travels?
Does the temperature of the 
day affect how far the soccer 

ball travels?

Different covering of the ball
Temperature on surface of 

ball
Distance the ball travels

Gardening How do plants grow?

What amount of water is best 
to grow tomatoes?

What type of soil is best to 
grow gerberas?

Do different coloured lights 
affect the growth of daffodils?

Amount of water
Different soil compositions
Different colour fi lms on a 

light source  

Height, growth rate of 
tomatoes

Height, growth rate of 
gerberas

Height, growth rate of 
daffodils

TABLe CONTINUeD ON NeXT PAGe 

ACTIVITY 4.1 CHOOSING A SuITABlE QuESTION TO INVESTIGATE CONTINuEd
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Lesson outcomes

At the end of this activity students will be able to:

•  research and refine a suitable question to investigate.

Before you teach

what will students do?

Part 4: My science investigation builds on the skills and concepts 
developed in earlier activities in the Doing Science Investigations unit. 
Students choose, research design and carry out their own open investigation 
using the Doing Science Investigations: Student Booklet to guide them. 
The role of the teacher is a facilitator and mentor.

To assist students, Activity 4.1 Choosing a suitable question to investigate 
is broken into three sections in Doing Science Investigations: Student 
Booklet: 1A Exploring your ideas, 1B Analysing your question—SWOT 
activity and 1C Researching your question.

In Activity 4.1 Choosing a suitable question to investigate students begin 
by considering topics they are personally interested in and thinking about 
related questions they might investigate. A SWOT Analysis is used to help 
decide on how worthwhile their chosen question would be to investigate. 
This preparatory activity is concluded with students researching the topic 
they have chosen.

page 4 to 5
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ACTIVITY 4.1 CHOOSING A SuITABlE 
QuESTION TO INVESTIGATE

Phase:  Elaborate  
and evaluate
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equipment list

Each CLASS will require:

•  spare copies of the SWOT Analysis Template (PDF)  (Word doc)

Each STUDENT will require:

• Science by Doing Notebook 
• Doing Science Investigations: Student Booklet 
•  Open Investigation Rubric (PDF)  (Word doc)

Things to consider and hints for success

•  Is it appropriate for your students to complete Part 4: My science 
investigation individually or with a Learning Partner?

•  Students might need several lessons to complete Activity 4.1 Choosing 
a suitable question to investigate. A significant amount of time is 
devoted to helping students choose a suitable topic. If students spend 
more time researching and refining their chosen topic, their investigation 
is more likely to be successful.

•  Some students might struggle to come up with initial ideas for 
investigation. You might need to prepare a list of possible topics to help 
get them started.

•  Students are asked to do some research into the topic they decide to 
investigate. It might be helpful to discuss the unit with your teacher 
librarian to make this process more efficient.

•  Many students will need more space to record their ideas than what is 
provided in Doing Science Investigations: Student Booklet. Encourage 
students to use their Notebooks or to record the information on a 
separate piece of paper and attach it to their Booklet.

•  Encourage students to record their ideas in the ‘My Notes’ section at the 
side of each page where appropriate.

Possible topic area Ideas I have about this topic Questions I could investigate What could be changed? What could be measured or 
observed?

ACTIVITY 4.1 CHOOSING A SuITABlE QuESTION TO INVESTIGATE CONTINuEd
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Peer Group Check

Discuss your ideas with your friends. (They should ask you Why…? What 
if…? How…? Where…? questions to help you think more about your 
possible topic.)

Looking at your table above, narrow down the questions to those that 
are realistic. Think about whether it is possible to measure and perform 
experiments at school without harming anyone. You should also think 
about what materials are available and how long your experiment might 
take. There should also be a purpose to your question. (You will further 
investigate the feasibility of your possible questions later in this unit. This is 
your fi rst attempt so now is the time to throw out any that might not be do-
able.)

Put an asterisk against those you decide could be realistic.

Choose the three most interesting ideas or questions from your asterisked 
list. You will use these in the next activity. Record these in the space below.

    My possible research questions:

1.

2.

3.

ACTIVITY 4.1 CHOOSING A SuITABlE QuESTION TO INVESTIGATE CONTINuEd
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Teacher content information

The focus of this unit is not the result of their open investigation, but the 
science processes students have followed.

Science is not about ‘getting the answer’. Carrying out experiments to 
look for patterns and help explain phenomena that are observed can be a 
never-ending process. Often scientists don’t find an answer even if working 
on a particular project for a lifetime, but the investigations they carry out 
provide ideas that can help them or others design further experiments to 
find an answer in the future. Unsuccessful experiments are important, so 
don’t worry if your students’ investigations don’t have a clear outcome. 
They have still contributed to helping find out an answer to their original 
question and gained valuable scientific skills along the way.

 
As you teach

Step 1
Give every student a copy of Doing Science Investigations: 
Student Booklet. Students should also be given access to 
the Open Investigation Rubric (PDF)  (Word doc) so they are 
aware of what you will assess. It may be appropriate to jointly 
construct the Rubric with your students.

Stress that the end results of the investigation are not what 
you will be assessing, but rather the science processes they will be 
carrying out and documenting.

MY NOTES

1B Analysing your question – SwOT activity

To help decide whether a possible question is worthwhile you can use a SWOT Analysis Table.

Strengths 
Is it topical?
Is it relevant (personally, locally, 
nationally, internationally)?
Is it possible to do?
Is it specifi c in its aim?
Is it only testing one idea?
Are you going to enjoy 
this investigation?

weaknesses 
Is it too general?
Is it poorly defi ned?
Is it based on inaccurate research 
or observations?
Is the outcome already known?
Would the results be hard 
to interpret?
How are you going to manage 
your time?

Opportunities 

Does it expand on existing 
research?
Does it address a 
worthwhile problem?
Would the results answer a 
specifi c question?
Would the results open up new 
areas of interest?
Can you work with other people?
Will this help you answer a question 
you’ve been wondering about?

Threats 
Would it be dangerous to do?
Would it be unethical?
Would it involve experiments 
using animals?
At this stage, would it involve 
too much time and too many  
resources?
Would the investigation be 
too hard?

The ideas summarised in the diagram can then be helpful in reaching an overall decision. 

ACTIVITY 4.1 CHOOSING A SuITABlE QuESTION TO INVESTIGATE CONTINuEd
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MY NOTES

ACTIVITY 4.1 CHOOSING A SuITABlE QuESTION TO INVESTIGATE CONTINuEd

Choose one of the three ideas/questions you identifi ed in the previous 
activity and use the following blank SWOT Table to record as many 
thoughts as you have for each area.

You may need to do some background research to answer the questions.

When carrying out your SWOT Analysis, don’t just use yes/no answers. 
Explain why it is a yes or no answer. You may not be able to answer all 
questions fi rst go, but try to answer as many as you can. Remember this 
activity is to help you analyse your possible questions.

Remember: 
• One hypothesis (testable question)—one idea!
• Must be specifi c!
• If you know the answer already why bother?
• Your question must be capable of being tested!
•  Your question should give a hint of how it could be 

tested!
• Local issues are sometimes more relevant.

Hints: 

•  Several minds are better than one (so ask your friends to 
help you)!

• Brainstorm each section of the SWOT Analysis.
•  You could use self-adhesive notes to record verbal 

comments with each suggestion—remember, NO 
discussion at the brainstorming stage.

•  After brainstorming discuss all suggestions and complete 
your SWOT Table.

9My SCIeNCe INveSTIGATION  ACTIvITy 4.1  1B ANALySING yOUR QUeSTION – SwOT ACTIvITy
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OPEN  
INVESTIGATION 

RUBRIC
 

 

 
Beginning 

Developing 
Competent 

Accomplished Exemplary 

Poses an 

appropriate 

question that 

can be 

investigated 

Does not propose 

a question to 

investigate. 

Poses a question 

that cannot be 

investigated in this 

inquiry. 

Poses a question 

that involves more 

than one variable. 

Poses a question 

that is appropriate 

and focuses on 

one variable—

expression lacks 

clarity and 

precision. 

Clearly and 

concisely poses 

an appropriate 

question that 

focuses on testing 

a single variable. 

Identifies 

variables 

Does not identify 

any variables. 

Identifies only the 

variables stated in 

the question. 

Identifies the 

independent and 

dependent 

variables. 

Identifies the 

independent, 

dependant and 

one constant 

variable. 

Identifies the 

independent, 

dependant and 

three constant 

variables. 

Procedure Not sequential; 

some steps are 

missing or are 

confusing. 

Some steps are 

clear; most are 

confusing or lack 

detail. 

Most of the steps 

are clear; some 

are confusing or 

lack detail. 

Presents easy-to-

follow steps which 

are logically 

sequenced, but 

may be 

inadequately 

detailed. 

Presents easy-to-

follow steps which 

are logically 

sequenced and 

adequately 

detailed. 

Observes and 

records 

Poor observation 

and no records. 

Observes and 

records some 

changes. 

Observes most 

changes, but does 

not record 

accurately. 

Observes most 

changes and 

records most of 

these changes 

accurately. 

Accurately 

observes and 

records what 

happens in 

appropriate tables. 

Organises 

and presents 

results 

No results are 

presented. 

Results are poorly 

organised and not 

presented in a 

meaningful way. 

Results are 

organised but are 

not presented in a 

meaningful way. 

Results are 

organised and 

meaningful; some 

inaccuracy is 

present in 

averages or 

graphing. 

Results are 

presented in a way 

that helps others 

to interpret them 

and are totally 

accurate. Graphs 

are well 

constructed and 

show the line or 

curve of best fit. 

Draws 

conclusions 

based on 

results and 

explains the 

science of the 

conclusions 

No conclusions 

drawn from the 

results. 

Conclusions are 

not supported by 

the results. Only a 

little of the science 

is mentioned. 

Draws valid 

conclusions 

related to the 

hypothesis, but 

does not link them 

to their results. 

Draws valid 

conclusions 

related to the 

hypothesis and 

links them to the 

results. 

Improvements to 

investigation 

design are 

suggested. 

Draws valid 

conclusions and 

provides evidence 

of how their results 

support or 

disprove the 

hypothesis. 

Accuracy of 

measurements 

discussed. 

Improvements to 

investigation 

design are 

suggested. 

Comments:       
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Step 2
Circulate around the class to assist individuals and/or Learning Partners 
to explain their observations or problem solve. Ask open questions to gain 
insight into what the students are really thinking. For useful ideas on open 
questions refer to the Effective Questioning Professional Learning Resource.

Step 3
The first component asks students to explore ideas for suitable topics. You 
may have to prompt some students with possible examples. A selection 
of science magazines (The Helix, Cosmos, Popular Science, etc), local and 
national newspapers and a variety of science texts will assist.

Step 4
Encourage students to also visit the CSIRO CREST website at www.csiro.au/
crest. This site has ideas for investigations they may want to consider. Direct 
students to the pages on Bronze CREST project ideas and Silver CREST 
project ideas. Here they can view videos of students’ projects and undertake 
the CREST quiz which could help them find topics. Only the project headings 
are mentioned so they can choose one of these for their investigation if they 
wish. Remind them to write down topics they found of interest in their Doing 
Science Investigations: Student Booklet.

Step 5
To decide if a question is worthwhile, students are asked to complete a 
SWOT (Strengths, Weaknesses, Opportunities, Threats) Analysis Table. If 
your class has been introduced to Edward de Bono’s ‘thinking hats’1 you may 
want to use this technique instead.

ACTIVITY 4.1 CHOOSING A SuITABlE QuESTION TO INVESTIGATE CONTINuEd

My Question 1____________________________________________________________________________________________________

Strengths weaknesses Opportunities Threats

10My SCIeNCe INveSTIGATION  ACTIvITy 4.1  1B ANALySING yOUR QUeSTION – SwOT ACTIvITy

MY NOTES

Looking at your SWOT Table, decide whether this question will be suitable 
for your investigation. It should have many strengths and opportunities and 
few threats and weaknesses. Ask your teacher for more templates if you 
want to repeat the SWOT Analysis for your other two questions.

Peer Group Check

Discuss your SWOT Analysis with your friends before taking your 
ideas to your teacher. 

Teacher Checkpoint

Take this question with your SWOT Analysis to your teacher to 
discuss further.

Write your chosen question here: ________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

ACTIVITY 4.1 CHOOSING A SuITABlE QuESTION TO INVESTIGATE CONTINuEd
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MY NOTES

1C Researching your question

Now that you have your question you need to do more detailed background 
research about this topic to help design your investigation.

Look at the question you have decided to investigate.

List the keywords from this question and your topic area.

Brainstorm any other related keywords. Hint: refer to your SWOT Analysis.

Using these keywords you can now carefully research your chosen topic 
area and question.

Your library would be a useful starting point. Talk to your teacher librarian 
for assistance. Use different sources such as books, Internet, magazines, 
newspapers, journals etc.

ACTIVITY 4.1 CHOOSING A SuITABlE QuESTION TO INVESTIGATE CONTINuEd

12My SCIeNCe INveSTIGATION  ACTIvITy 4.1  1C ReSeARCHING yOUR QUeSTION

Record any useful information you have found. Make sure you also record where you found this information as you will need to include it in your 
bibliography/acknowledgements of your report. 

Useful information found
Source of information

(record title of book, author, date 
of publication, web address etc)

Date searched

ACTIVITY 4.1 CHOOSING A SuITABlE QuESTION TO INVESTIGATE CONTINuEd
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page 12 to 13White (neutral colour)

facts only

Yellow (sunshine)

possible benefits (must 
be based on reason)

Black (darkness)

possible benefits (must 
be based on reason)

Green (growth)

possibilities opened 
up, eg implications

Blue (sky)

overview, summary of 
other ideas

 Red (colour of the heart)

personal feelings and 
intuition

1DeBono, E. (1985) Six Thinking Hats. MICA 
Management Resources, Inc., NY, USA
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Step 6
When students have completed an analysis of their possible questions, they 
are asked to share their ideas with their classmates as part of a Peer Review. 
Students then share their ideas with you, discussing their findings so far.

Step 7
The main purpose of asking students to research their question is to help 
them plan their investigations. Your teacher librarian may be able to help with 
background research, so it is advisable to discuss this unit with them prior to 
your students visiting the library.

Mention that scientists always carry out such research to assist them in their 
own planning. Other scientists may have identified possible problems with 
specific procedures or made suggestions for others investigating  
the same topic.

Step 8
Students should look for information specific to their chosen investigation.  
A keyword search will help.

For example:
•  If students are planning to investigate plants it is useful for them to 

search for specific species. This will help them identify optimum growth 
requirements, such as nutrients, the best season, 
as well as how long the plant takes to grow. 
This will help decide if their investigation can be 
carried out in time.

•  If students are using chemicals, searching 
for these should identify handling and safety 
precautions.

Time
SHORT 
MeDIUM 
LONG ✔
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Lesson outcomes

At the end of this activity students will be able to:

•  decide which variables should be changed, measured 
and kept the same during a fair test

•  select appropriate equipment to be used in an 
investigation.

Before you teach

what will students do?

Students design their investigation by selecting the 
variables they will change, measure and keep the same. 
They develop an hypothesis and prediction before 
writing a step-by-step procedure. Finally, students 
decide how they will record their results. To assist 
students, Activity 4.2 Planning your investigation 
is broken into three sections in Doing Science 
Investigations: Student Booklet: 2A Your hypothesis, 2B 
Your experimental design and 2C Recording results.

MY NOTES

2A your hypothesis

You now have a topic question that is feasible and well researched.

You’re almost ready to start experimenting... but what are you going to 
actually experiment on? What are you going to do? What equipment do 
you need? What observations or measurements are you going to make? 
You may have answered some of these questions while you have been 
researching your question.

The fi rst step in planning your investigation is to identify your hypothesis—
this is the testable question or statement that you will be investigating.

From earlier activities in this unit we know that when we conduct an 
experiment in science, we need to consider what we are going to keep 
constant, what we are going to vary (ie independent variable), what we are 
going to measure (ie dependent variable) and what we might expect to 
happen.

A hypothesis is usually based on two of these important variables: the 
variable you will be changing in your experiment (independent variable) and 
the variable that you will be measuring (dependent variable) as a result of 
this change.

To write your hypothesis you need to fi rst identify these important variables. 
(You can see the Investigation Planner from the previous activities to help. 
Ask your teacher for another copy.)

1.  What will you change (independent variable)?

ACTIvITy TyPe

ACTIVITY 4.2 PlANNING YOuR 
INVESTIGATION

14My SCIeNCe INveSTIGATION  ACTIvITy 4.2  2A yOUR HyPOTHeSIS

MY NOTES

2.  What will you measure (dependent variable)? 3.   What will you keep the same (controlled 
variables)?

4.   My hypothesis 
(testable question/statement) is:

Remember a good 
hypothesis is:

• clear and brief
• specifi c

• testable

ACTIVITY 4.2 PlANNING YOuR INVESTIGATION CONTINuEd
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equipment list

Each STUDENT will require:

• Science by Doing Notebook 
• Doing Science Investigations: Student Booklet 
• Risk Assessment for Practical Investigations (PDF)  (Word doc) 
•  Laboratory Order Request Form (PDF)  (Word doc) 
•  Peer Assessment of Procedure Checklist (PDF)  (Word doc)

Things to consider and hints for success

•  How much experience have your students had designing data tables? 
Will they need to see some examples to help them design their own? MY NOTES

5.  My prediction: 6.  Why I think this might happen:

ACTIVITY 4.2 PlANNING YOuR INVESTIGATION CONTINuEd
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MY NOTES

2B your experimental design

Exactly what will you do? Write down the steps you will follow like a step-by-
step recipe (use dot points or numbers). Be specifi c, defi ne sizes and include 
how many times you will do the investigation and how many replications you 
will do in each investigation. What data are you collecting? How will you ensure 
you obtain reliable results? Will you need to have a control (see Glossary) to 
compare your results to?

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

_______________________________________________________________________

A good procedure is one that someone can understand and use to 
repeat your investigation easily. write in present tense and don’t be 
vague—specify what the equipment is for; describe clearly how you 
will take measurements.

Quantitative (ie numerical measurements) data is more accurate and 
reliable than qualitative data (ie descriptions of observations).

ACTIVITY 4.2 PlANNING YOuR INVESTIGATION CONTINuEd
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As you teach

Step 1 
Invite students to begin planning their 
investigation using the Doing Science 
Investigations: Student Booklet. Review 
the use of variables and hypotheses 
introduced in Part 2: Aluminium foil. 
As part of their preparation, students 
will need to complete a Risk Assessment for 
Practical Investigations (PDF)  (Word doc) 
and a Laboratory Order Request Form (PDF)  
(Word doc).
Step 2
Students are asked to plan how they will 
record their results. Remind students to use 
the information in Appendices A to C to help 
them make their decision.

Step 3
When this planning is complete, students are 
asked to share their work with their classmates 
as part of a Peer Review. Ask students to use 
the Peer Assessment of Procedure Checklist 
(PDF)  (Word doc). They then 
share their ideas with you as 
the teacher to discuss their 
planning so far.

page 18 to 19

List the equipment you need and where you will access it from.

Include any equipment such as data loggers, digital or web camera for recording your data etc.

Material required From school From home Other source

MY NOTES

your school might not be able to provide you with all of the equipment 
you request. you would then need to think about whether you could 
adapt another piece of equipment to do the job. you might be able to ask 
universities or science research agencies in your local area for help. If you 
still cannot get access to this equipment you will have to redesign your 
investigation. Make sure you document this change in your procedure.

ACTIVITY 4.2 PlANNING YOuR INVESTIGATION CONTINuEd
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What time will be required for you to complete your experiment?

_______________________________________________________________________

_______________________________________________________________________

Complete the Risk Assessment Form to outline any safety issues that are 
associated with your experiment. You will need to discuss this with your 
teacher.
Complete the Laboratory Order Request Form. 

2C Recording results

How will you record your observations (eg labelled diagram, tables etc)?

If you are going to use a table sketch it here. Clearly defi ne the 
columns and include units of measurement. Designing it now will 
help you quickly jot down your observations/measurements as you 
carry out your investigation.

Peer Group Check

Discuss your procedure with your friends. Ask them to complete the Peer 
Assessment Checklist to give you feedback.

Teacher Checkpoint

Discuss your investigation and procedure with your teacher. You should also 
include the Checklist your friends completed for you.

If your teacher agrees, you can now begin your experimental work.

ACTIVITY 4.2 PlANNING YOuR INVESTIGATION CONTINuEd
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PEER ASSESSMENT  
OF PROCEDURE 
CHECKLIST

 
 

 
 

YES NO Comment 

Can you follow their procedure easily?      

Are all terms clearly defined?  
(Eg, if they mention the ‘best’ brand, have they 
defined what ‘best’ means?) 

   

Does their investigation involve a fair test?      

Is only one variable changed at a time?     

Are they measuring only one variable and 
controlling all other identified variables? 

   

Have they considered how they will record their 
observations?  

   

Have they included quantitative (numerical) 
data rather than just qualitative (descriptive)? 

   

Are they repeating their investigation to ensure 
consistent results? 

   

Is their investigation safe to do?     

Have they identified safety issues and 
explained how they will minimise risks? 

   

 
Write down any suggestions or comments about their investigation: 
 
 
 
 
 
 
 
 
 
 
 
 

 

Time
SHORT 
MeDIUM 
LONG ✔

RISK ASSESSMENT 

FOR PRACTICAL 

INVESTIGATIONS
 

 

 
Practical Investigation—briefly describe your investigation: 

 

What are the possible Risks? 

List Hazards present in this 

investigation that pose a risk. 

 

Give each a Risk Rating (eg 

High, Medium, Low—see 

overleaf for further details) 

Control Measures: give details 

of how these risks will be 

managed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Do any activities require adult/teacher supervision? Give details: 

 

Facilities and services needed to safely do this investigation: 

Services 

 

 running Water 

 gas supply 

 good ventilation 

 exhaust ventilation 

 other (specify). 

Personal Protective Equipment 

(PPE) 

 apron 

 safety glasses 

 gloves (type)  

 other (specify). 

Safety equipment 

 

 fume cupboard 

 eyewash/shower 

 other (specify). 

 

Notes: 

 

Notes: 

Notes: 

Disposal of wastes and cleaning up: 

Are there any wastes or hazardous materials produced in this investigation? If so, outline how they will 

safely be disposed of? 

 

Risk Assessment indicates that this investigation can be safely carried out:  

 

  Yes 

  No 

This Risk Assessment has been carried out and checked by the following: 

Student’s name 
Signature 

Date 

Teacher/supervisor name 
Signature 

Date 

 

Hazards to 

consider: 

 

o Chemical 

o Thermal 

o Biological 

o Sharps 

o Electrical 

o Radiation 

o Other 

 

Are any 

Hazardous 

substances 

used?  

 
Are Material 

Safety Data 

Sheets 

required? 

LABORATORY ORDER REQUEST FORM

 

Student name:  
     ____________________________________________________________  

 
 
Student email address:      ____________________________________________________________  

 
 
Supervising teacher:      ____________________________________________________________  

 
 
Project title: 

     ____________________________________________________________  

 
 
Item requested (if chemical, include concentration) 

Quantity required 
Date required 

Availability (Y/N) 
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Lesson outcomes

At the end of this activity students will be able to:

•  safely and effectively carry out an investigation using 
appropriate equipment

• collect data accurately.

Before you teach

what will students do?

Students carry out their investigation based on the 
method planned in the previous activities.

equipment list

Each STUDENT will require:

• Science by Doing Notebook 
• Doing Science Investigations: Student Booklet

MY NOTES

Scientists often do preliminary experiments to check if their designed procedure 
will be suitable. You will need to record these preliminary results, as well as any 
changes you make to your procedure because of these.

Use the next few pages to record all your observations and data as you conduct 
your investigation.

Don’t forget you are carrying out a fair test so be consistent in how you collect 
your measurements.

You can also take photos of your investigation to include in your report.

Make sure you also record any problems you encounter and what you do to 
overcome them.

Use the tables below to help you.

Problem encountered What did you do?

ACTIvITy TyPe

ACTIVITY 4.3 CONduCTING YOuR 
INVESTIGATION
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Changes made Why was the change made? Changes made Why was the change made?

MY NOTES

ACTIVITY 4.3 CONduCTING YOuR INVESTIGATION CONTINuEd

21My SCIeNCe INveSTIGATION  ACTIvITy 4.3
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As you teach

Step 1 
Students are asked to complete a trial run using their 
procedure to make sure it works as they expected. If 
problems are encountered, students should modify 
their design, noting any changes in Doing Science 
Investigations: Student Booklet or their Notebook, 
including why they made the changes.

Step 2
Students also carry out their investigation and record 
their findings and observations. Remind students that 
they should be following the procedures for fair testing.

Time
SHORT 
MeDIUM 
LONG ✔

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

_____________________________________________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

______________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________

ACTIVITY 4.3 CONduCTING YOuR INVESTIGATION CONTINuEd

22My SCIeNCe INveSTIGATION  ACTIvITy 4.3

Record the data from your investigation using a table like the one you designed in Activity 4.2 Planning your investigation.

MY NOTES

ACTIVITY 4.3 CONduCTING YOuR INVESTIGATION CONTINuEd

23My SCIeNCe INveSTIGATION  ACTIvITy 4.3
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Lesson outcomes

At the end of this activity students will be able to:

• analyse data from a scientific investigation
•  draw conclusions about their observations based on 

their scientific knowledge.

Before you teach

what will students do?

Students review the data they have collected and 
relate it to their original question and hypothesis. They 
evaluate their method and record ideas for future 
investigations in light of their findings.

equipment list

Each STUDENT will require:

• Science by Doing Notebook 
• Doing Science Investigations: Student Booklet

Now that you have gathered your data you need to work out what it might 
mean. The questions in this section will help you.

Thinking about the results (the evidence):

1. What happened during your investigation?

2.  If appropriate use a graph to summarise and show 
your results more clearly.

MY NOTES

The type of graph used is determined by the 
type of data collected.

Line graphs should be used for graphing 
continuous data. This is data in which the 
values follow on from each other, such as when 
observing an event over time, age, temperature.

Column, bar or pie graphs should be used for 
graphing discrete data, such as brands of 
cereals, batteries, gender, etc.

Graphs should have:

•  a title briefl y describing what the graph 
shows

•  clearly labelled axes with the variable and 
measurement units

•  evenly scaled axes
•  legend (if symbols or colours are used).

Refer to Appendix C for more detail.

ACTIvITy TyPe

ACTIVITY 4.4 PROCESSING ANd 
EVAluATING YOuR dATA

24My SCIeNCe INveSTIGATION  ACTIvITy 4.4

3.  Are there any patterns, trends or 
relationships evident from your results?

4.  What do the results tell us about 
your original question?

5.  What do the results tell us about 
your hypothesis?

ACTIVITY 4.4 PROCESSING ANd EVAluATING YOuR dATA CONTINuEd

25My SCIeNCe INveSTIGATION  ACTIvITy 4.4
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As you teach

Step 1 
If appropriate, review graphing guidelines  
with your students before they begin to analyse their 
results. Remind students to use the information in 
Appendix C in Doing Science Investigations: Student 
Booklet to help them construct their graph.

Step 2
Allow students time to work through Activity 4.4 
Processing and evaluating your data in Doing Science 
Investigations: Student Booklet.

Time
SHORT 
MeDIUM ✔
LONG 

6.  In what way was the result different to 
your prediction?

7.  Did you have any unexpected results? 
Why do you think these occurred?

8. Are your results reliable?

ACTIVITY 4.4 PROCESSING ANd EVAluATING YOuR dATA CONTINuEd

26My SCIeNCe INveSTIGATION  ACTIvITy 4.4

9.  Using scientifi c language, try to 
explain the observable results:

10.  What improvements might you make 
to your experimental design?

11.  Further things that could be 
investigated:

ACTIVITY 4.4 PROCESSING ANd EVAluATING YOuR dATA CONTINuEd

27My SCIeNCe INveSTIGATION  ACTIvITy 4.4
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Lesson outcomes

At the end of this activity students will be able to:

•  summarise the data they have collected in the form of 
a conclusion.

Before you teach

what will students do?

Students review the data they analysed in Activity 4.4 
Processing and evaluating your data and prepare an 
appropriate conclusion to summarise it.

equipment list

Each STUDENT will require:

• Science by Doing Notebook 
• Doing Science Investigations: Student Booklet

Teacher content information
A conclusion should be brief and directly address 
the initial hypothesis. No new information should be 
introduced.

As you teach

Step 1 
Review the function and importance of the conclusion 
and allow students time to write a suitable conclusion for 
their investigation.

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

MY NOTES

12. Write a conclusion for your investigation:
what if my investigation doesn't 
work?

Science is not about ‘getting the 
answer’. Carrying out experiments 
to look for patterns and help explain 
phenomena that are observed can 
be a never-ending process. Often 
scientists don’t fi nd an answer even 
if working on a particular project 
for a lifetime, but the investigations 
they carry out provide ideas that can 
help them or others design further 
experiments to fi nd an answer in the 
future. ‘Unsuccessful’ experiments 
are important, so don’t worry if your 
investigation didn’t work. You have 
still contributed to fi nding an answer 
to your original question and gained 
valuable scientifi c skills along the way.

The conclusion is a brief summary of the 
investigation. It involves a restatement of the 
hypothesis and indicates if the hypothesis was 
supported. Do not introduce anything new in this 
section. State and evaluate the signifi cant and 
general outcomes of your investigation.

ACTIvITy TyPe

ACTIVITY 4.5 SummARY OF 
YOuR FINdINGS

28My SCIeNCe INveSTIGATION  ACTIvITy 4.5

Time
SHORT ✔
MeDIUM 
LONG 
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Lesson outcomes

At the end of this activity students will be able to:

•  list people and resources that assisted with their 
investigation.

Before you teach

what will students do?

Students record any resources they used during the 
investigation process. This includes texts and people 
who assisted.

equipment list

Each STUDENT will require:

• Science by Doing Notebook 
• Doing Science Investigations: Student Booklet

Things to consider and hints for success

•  How particular will you be about the way students 
present their information?  Are they expected to use a 
particular style of referencing?

It is important to recognise resources that you have used and people who have helped you with your investigation. 

Use the table you put together in Activity 4.1 about your research to help you complete your acknowledgements and bibliography.

Resources Resources

ACTIvITy TyPe

ACTIVITY 4.6 ACKNOwlEdGEmENTS 
ANd BIBlIOGRAPHY

29My SCIeNCe INveSTIGATION  ACTIvITy 4.6

 People who assisted  How they assisted

Congratulations! you have now completed your investigation.

If your school is registered for the CSIRO CREST program (www.csiro.au/crest) you have also qualifi ed for a 

CSIRO CREST AWARD
Ask your teacher about contacting CReST for your Award to be sent.

ACTIVITY 4.6 ACKNOwlEdGEmENTS ANd BIBlIOGRAPHY CONTINuEd

30My SCIeNCe INveSTIGATION  ACTIvITy 4.6
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As you teach

Step 1
Discuss the importance of acknowledging information 
sources and people who assisted during the 
investigation.

Step 2
Allow students time to complete  
their bibliography.

Time
SHORT ✔
MeDIUM 
LONG 

DON’T fORGeT!

Students completing Part 4 of this unit 
qualify for a 

See page 5 of this guide for further 
information.

 CSIRO CREST AWARD
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PART 5: SHARING My fINDINGS wITH OTHeRS
Activity 5.1 writing a scientific report
Activity 5.2 Student science conference PA

RT

5
51DOING SCIeNCe INveSTIGATIONS  PART 5
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How do I communicate my scientific findings to others?



Lesson outcomes

At the end of this activity students will be able to:

•  clearly communicate their scientific investigation to others.

Before you teach

what will students do?

In Part 5: Sharing my findings with others students communicate to others 
what they investigated in Part 4: My science investigation. This could be 
done as a formal scientific report as in Activity 5.1 Writing a scientific 
report, as a science fair style presentation as in Activity 5.2 Student 
science conference, or both of these activities.
What ideas might your students already have?
•  Students have prepared all of the information required for writing a 

scientific report in Part 4: My science investigation. The purpose of this 
activity is to organise the information in a formal and concise format.

equipment list

Each STUDENT will require:

• Science by Doing Notebook 
• Doing Science Investigations: Student Booklet

Teacher content information

Scientists are continuously required to communicate their science to a  
variety of audiences using a variety of communication modes.

As you teach

Step 1
Ask students to review the work they have done on their investigation. 
Explain that they will be rewriting the material in the form of a formal 
scientific report.

Step 2
Discuss with students what they think is important in a scientific report. 
For example, accuracy of observations, clarity of diagrams and a concise 
conclusion.

Step 3
Invite students to work through the steps in Appendix E in Doing Science 
Investigations: Student Booklet.

Time
SHORT 
MeDIUM 
LONG ✔
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SCIENTIFIC REPORT
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Lesson outcomes

At the end of this activity students will be able to:

•  clearly communicate their scientific investigation to others.

Before you teach

what will students do?

Students present their investigation findings as a school-based student 
science conference.
You and your students can decide if the conference will be held only for 
your class; for other classes, or for the whole school, including parents and 
community.
Depending on your resources and expertise you may also choose to run the 
student conference as an online event.

equipment list

Each STUDENT will require:

• Science by Doing Notebook 
• Doing Science Investigations: Student Booklet 
• Student Presentation Checklist (PDF)  (Word doc)

Teacher content information

Scientists are continuously required to communicate their science to a  
variety of audiences using a variety of communication modes.

As you teach  

Tell students they will be presenting their report from Part 4: My science 
investigation to their class or school. They will be given several lessons to 
prepare. 

Step 1
Students can choose how they would like to present their work at the 
conference. This can be a scientific poster, oral presentation, power point 
slide show or a creative element, such as a play, TV documentary, interview 
etc. Students can be as creative as they wish. You may want to discuss 
effective presentation techniques with the class.

Step 2
Mention that effective oral presentation skills include:
• speaking slowly and clearly
• making eye contact
• limiting movement
• using appropriate props and visual aids
•  time allocation and rehearsing before the actual presentation.

Props could be examples of specific science equipment used, the plant they 
investigated or safety material.

Visual aids could include a power point presentation, poster or photos.
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ACTIvITy TyPe

ACTIVITY 5.2 STudENT SCIENCE  
CONFERENCE

Phase:  Evaluate

http://sciencebydoing.edu.au/portal/student/student-dsi.html
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Step 3
Mention that in all presentation modes students should outline:
• why they chose their investigation
• what they did
• how variables were controlled
• what they found out (ie their results)
• how they interpreted their results
• their conclusion
•  what further investigations they could do if given the opportunity.

Step 4
Involve the students in the planning decisions for the conference. As a class, 
decide on a date and venue, if the conference will be held outside your 
class and the program of events. 

When will the poster displays be viewed? How long should each 
presentation be? Will invitations be sent? To whom?

Step 5
Whilst students are practising provide each with copies 
of the Student Presentation Checklist (PDF)  (Word doc). 
This checklist can also be used on the day to provide 
feedback to presenters.

follow up

•   After the student science conference, allow students time to refine their 
presentation and present it again in another venue.

• Produce a class CD of all the presentations.

•  Ask students to produce an online presentation of their work for others to 
view on a class wiki, blog etc.

STUDENT 
PRESENTATION 

CHECKLIST
 

  
 

YES NO 
Comment 

Information presented: 

The reason the investigation was chosen was 

discussed.   

 
 

 

What they did was explained clearly.   
 

 
 

Their investigation involved a fair test and 

they discussed how all variables were 

controlled.   

 
 

 

Their results were presented clearly and 

made sense. 

 
 

 

The explanation of what their results 

indicated was based on evidence.  

 
 

 

Their conclusion was brief and referred to 

their original testable question. 

 
 

 

They mentioned possible further 

investigations. 

 
 

 

Presentation skills: 

They spoke slowly and clearly. 
 

 
 

They made eye contact with the audience.  
 

 

 
They used interesting and appropriate visual 

aids or props. 

 

 
 

 

 
Any further comments:  

 
 
 
 
 
 
 

 

Time
SHORT 
MeDIUM 
LONG ✔
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Adbuster  
cArtoon 
cAke mix

The cake 
will rise 

more if you 
add more 

sugar.

It will rise 
more if the 

oven is 
very hot.

The cake will 
rise more if you 
add more flour.

It will rise  
more if you  
add milk.
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Adbuster  
cArtoon 
seeds

The seeds 
won’t start 
to grow if 
I put them 
in the dark 
cupboard.

They 
will start 
to grow 
better in 
the dark.

They will start 
to grow better 
under a bright 

light.

The amount of 
light doesn’t 

make any 
difference.
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Adbuster  
cArtoon 
tennis bAll

The 
tennis 

ball will 
bounce 
more if 
it is hit 
harder.

The bounce 
of the 

tennis ball 
depends on 
the material 
it is made 

from.

The tennis ball 
will bounce 
more if the 

weather is hot.

The tennis ball 
will bounce 

more if it  
is cold.
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Adbuster  
cArtoon 
JellY

Sarah loves making jelly especially strawberry jelly. She has noticed 
the crystals of  some brands dissolve faster than others. As she’d rather 
spend her time eating jelly than making it, she wants to find out which 
brand dissolves fastest. A variety of  brands has been purchased. Your 
task is to help Sarah by investigating which dissolves fastest.



59DOING SCIENCE INVESTIGATIONS  APPENDIX  ACTIVITy 3.1 ADbuSTErS PAPEr TOwElS

Adbuster  
cArtoon 
PAPer toWels

Many brands of  paper towels make claims about how absorbent they are 
compared to other products.

Your job is to choose a claim about absorbency and test if  it is true by 
comparing it to other brands.
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Adbuster  
cArtoon 
PoPcorn

Every Saturday Samuel invites three friends to watch DVDs. He always 
makes popcorn. The last three times he made it, he used different 
brands each time and found they left different amounts of  unpopped 
kernels. He wants to know which brand to buy so most of  the popcorn 
pops. A variety has been purchased. Your task is to find out which brand 
has the least amounts of  unpopped kernels.



Adbuster  
cArtoon 
cereAls
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Does adding sugar in the bowl affect absorbency?

Does the temperature of  the milk affect absorbency?

Your task is to design an investigation to answer one of  these questions 
or identify another question you want to investigate.

Identify variables which must be controlled.

How will you define and measure ‘absorbency’, or any other criteria you 
want to test?

What equipment will you need?

You may need to give your teacher your completed Laboratory Order 
Request Form so equipment is ready for your next lesson.

You can use the Investigation Planner to help with design.
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 1

 
 

Things that could affect my investigation: 
 
 

 
Things to measure or observe: 
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Choosing variables: 
 
I will change: I will measure: 

  

 
I will not change (so that it is fair): 

 
 

 
I will not measure: 

 
 

 

2 OF 8 PAGES

investigAtion 
PlAnner



64DOING SCIeNCe INveSTIGATIONS  APPeNDIX   STUDeNT wORkSHeeTS

 3

Asking a testable question, making a hypothesis 

 
My testable question is: 
 

When I change (independent variable) 

 

what will happen to (dependent variable) 

 ? 

 
Change this testable question into a statement. This statement is now your hypothesis. 
 
My hypothesis is 
 
 

 
 

 

NOTE: An hypothesis is a testable statement.  It includes the variable you are 
changing (independent variable) and the one you are measuring (dependent 
variable).  It is brief and clear.  

For example, if your question was:  

When I change the brand of paper towel what will happen to the amount of 
water absorbed? 

Possible hypotheses could include: 

If we change the brand of paper towel the amount of water absorbed differs. 

Different brands of paper towel will absorb different amounts of water. 

The brand of paper towel affects how much water is absorbed. 
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 4

My procedure: 

 
Exactly what will you do? Write down the steps (use dot points or numbers) that you will 
follow in order, like a step-by-step recipe.  
 
Include detailed and labelled drawings if you wish.   
 
A good procedure is one that someone can understand and use to repeat your 
investigation easily without asking you any questions. 
 

 
Materials needed for the investigation: 
 
 

 
List the safety precautions that you should take in your investigation: 
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Data collection 

 

What I will change (independent variable): What I will measure (dependent variable): 

  

 
How I will collect and record the data:    
 
 

 

Number of times I will carry out the investigation: 
 

 
A sample table for recording my data: 
 

What I measured (dependent variable): 

 

What I changed (independent 
variable): 

Trial 1 Trial 2 Trial 3 
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Graphing results 

 
Title of graph: 

                

                

                

                

 

                

                What I measured 
(dependent 
variable):                 

                 

                

                

                

                

                

                

                

(specify units) 

                

What I changed 
(independent variable): 

  

 

 

  (specify units)  
 
Note: both axes need to be labelled and appropriate units of measurement marked. 
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Finding patterns in the results: 

 

When I changed 

 

what happened to 

 ? 

Data discussion 

Describe what happened in your investigation by explaining the relationship(s) between 
the variables shown on the graph.  
 
What do the data indicate?  
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Conclusion—Do the data support your original testable question/hypothesis? 

(The conclusion is a brief summary of the investigation. Your conclusion should be a restatement of your 
hypothesis indicating if the hypothesis was supported. Do not introduce anything new in this section. 
Remember: you have already discussed the data so you do not need to repeat it here. State and evaluate 
the significant and general outcomes of your investigation.)  
 

 

 
The next thing I want to know is: 
 
 

 
 

 
 
To investigate this I will change: I will measure: 
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Student name:       ____________________________________________________________  
 
 
Student email address:      ____________________________________________________________  
 
 
Supervising teacher:      ____________________________________________________________  
 
 
Project title:      ____________________________________________________________  

 
 
Item requested 
(if chemical, include 
concentration) 

Quantity required Date required Availability (Y/N) 
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Student Notebooking Checklist
Part 1: Adbusters
Type of entry Requirement Not 

at all
Partially Yes

Activity 1.1 How can we find out if claims are 
true?

Reflective and 
Analytical 

I thought about, discussed and wrote down my 
ideas about:
• some claims in advertising
• the three Adbusters cartoons.

I recorded my own questions that I am 
wondering about.
Activity 1.2 How do others respond to 
claims?

Reflective and 
Analytical 

I thought about, discussed and wrote down 
ideas about how we could find out if the claims 
are true.
I recorded my own questions that I am 
wondering about.

Comments:
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notebooking 
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Part 2: Aluminium Foil—Are there differences between brands?
Type of entry Requirement Not 

at all
Partially Yes

Activity 2.1 Exploratory activity
Observations I recorded my observations about the foil.
Reflective and 
Analytical

I wrote down my ideas about what makes foil 
good.
Activity 2.2 Planning the investigation

Reflective and 
Analytical

I discussed and recorded my ideas about how to 
investigate the strength of foil.

Investigation 
Format

I planned the variables I would incorporate in my 
investigation.
Activity 2.3 Carrying out a scientific 
investigation

Investigation 
Format

I recorded my results and ranked the different
samples.
Activity 2.4 Preparing the results

Investigation 
Format

I organised my data in an appropriate format.

Activity 2.5 Conclusion
Investigation 
Format

I wrote a concise and accurate conclusion to my 
investigation.

Comments:
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Part 3: More Adbusters
Type of entry Requirement Not at 

all
Partially Yes

Activity 3.1 Which is ʻbestʼ?
Investigation 
Format

I used an Investigation Planner to develop a fair 
test.
I carried out my investigation and recorded my 
results in a suitable format.
Activity 3.2 Cereals

Investigation 
Format

I used an Investigation Planner to develop a fair 
test.

Reflective and 
Analytical

I reflected on the investigation procedure and 
recorded ideas for improvement.

Comments:
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Part 4: My Science Investigation
Type of entry Requirement Not at 

all
Partially Yes

Activity 4.1 Choosing a suitable question to 
investigate

Reflective and 
Analytical

I analysed my ideas using a SWOT Analysis or 
similar structure.
I took feedback from peers and my teacher.
Activity 4.2 Planning your investigation

Investigation 
Format

I wrote a detailed procedure for my investigation.
I planned how I will record my results.
Activity 4.3 Conducting your investigation

Reflective and 
Analytical

I recorded any changes I had to make to my 
procedure, including the reason for the change.
Activity 4.4 Processing and evaluating your 
data

Investigation 
Format

I represented my data in an appropriate format.

Activity 4.5 Summary of your findings
Reflective and 
Analytical

I analysed my data and recorded a conclusion to 
my investigation.
Activity 4.6 Acknowledgements and 
bibliography

Reflective and 
Analytical

I recorded a list of the people and resources that 
were helpful during my investigation.

Comments:
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Part 5: Sharing my findings with others
Type of entry Requirement Not at 

all
Partially  Yes

Activity 5.1 Writing a scientific report
Reflective and 
Analytical

I recorded the information from my investigation
in the form of a scientific report.
Activity 5.2 Student Science Conference

Reflective and 
Analytical

I contributed my ideas for planning the student 
science conference.
I communicated the findings of my investigation.
I reflected on the investigation process and 
recorded my ideas about how I might improve.

Comments:
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 Beginning Developing Competent Accomplished Exemplary 

Poses an 
appropriate 
question that 
can be 
investigated 

Does not propose 
a question to 
investigate. 

Poses a question 
that cannot be 
investigated in this 
inquiry. 

Poses a question 
that involves more 
than one variable. 

Poses a question 
that is appropriate 
and focuses on 
one variable—
expression lacks 
clarity and 
precision. 

Clearly and 
concisely poses 
an appropriate 
question that 
focuses on testing 
a single variable. 

Identifies 
variables 

Does not identify 
any variables. 

Identifies only the 
variables stated in 
the question. 

Identifies the 
independent and 
dependent 
variables. 

Identifies the 
independent, 
dependant and 
one constant 
variable. 

Identifies the 
independent, 
dependant and 
three constant 
variables. 

Procedure Not sequential; 
some steps are 
missing or are 
confusing. 

Some steps are 
clear; most are 
confusing or lack 
detail. 

Most of the steps 
are clear; some 
are confusing or 
lack detail. 

Presents easy-to-
follow steps which 
are logically 
sequenced, but 
may be 
inadequately 
detailed. 

Presents easy-to-
follow steps which 
are logically 
sequenced and 
adequately 
detailed. 

Observes and 
records 

Poor observation 
and no records. 

Observes and 
records some 
changes. 

Observes most 
changes, but does 
not record 
accurately. 

Observes most 
changes and 
records most of 
these changes 
accurately. 

Accurately 
observes and 
records what 
happens in 
appropriate tables. 

Organises 
and presents 
results 

No results are 
presented. 

Results are poorly 
organised and not 
presented in a 
meaningful way. 

Results are 
organised but are 
not presented in a 
meaningful way. 

Results are 
organised and 
meaningful; some 
inaccuracy is 
present in 
averages or 
graphing. 

Results are 
presented in a way 
that helps others 
to interpret them 
and are totally 
accurate. Graphs 
are well 
constructed and 
show the line or 
curve of best fit. 

Draws 
conclusions 
based on 
results and 
explains the 
science of the 
conclusions 

No conclusions 
drawn from the 
results. 

Conclusions are 
not supported by 
the results. Only a 
little of the science 
is mentioned. 

Draws valid 
conclusions 
related to the 
hypothesis, but 
does not link them 
to their results. 

Draws valid 
conclusions 
related to the 
hypothesis and 
links them to the 
results. 
Improvements to 
investigation 
design are 
suggested. 

Draws valid 
conclusions and 
provides evidence 
of how their results 
support or 
disprove the 
hypothesis. 
Accuracy of 
measurements 
discussed. 
Improvements to 
investigation 
design are 
suggested. 

Comments:       
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YES NO Comment 

Can you follow their procedure easily?      

Are all terms clearly defined?  
(Eg, if they mention the ‘best’ brand, have they 
defined what ‘best’ means?) 

   

Does their investigation involve a fair test?      

Is only one variable changed at a time?     

Are they measuring only one variable and 
controlling all other identified variables? 

   

Have they considered how they will record their 
observations?  

   

Have they included quantitative (numerical) 
data rather than just qualitative (descriptive)? 

   

Are they repeating their investigation to ensure 
consistent results? 

   

Is their investigation safe to do?     

Have they identified safety issues and 
explained how they will minimise risks? 

   

 
Write down any suggestions or comments about their investigation: 
 
 
 
 
 
 
 
 
 
 
 
 

 

Peer Assessment  
oF Procedure 
checklist
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Practical Investigation—briefly describe your investigation: 

 

What are the possible Risks? 

List Hazards present in this 
investigation that pose a risk. 

 

Give each a Risk Rating (eg 
High, Medium, Low—see 
overleaf for further details) 

Control Measures: give details 
of how these risks will be 
managed. 

   

   

   

   

   

Do any activities require adult/teacher supervision? Give details: 

 

Facilities and services needed to safely do this investigation: 

Services 

 

 running Water 

 gas supply 

 good ventilation 

 exhaust ventilation 

 other (specify). 

Personal Protective Equipment 
(PPE) 

 apron 

 safety glasses 

 gloves (type)  

 other (specify). 

Safety equipment 

 

 fume cupboard 

 eyewash/shower 

 other (specify). 

 

Notes: 

 

Notes: Notes: 

Disposal of wastes and cleaning up: 

Are there any wastes or hazardous materials produced in this investigation? If so, outline how they will 
safely be disposed of? 

 

Risk Assessment indicates that this investigation can be safely carried out:  

   Yes   No 

This Risk Assessment has been carried out and checked by the following: 

Student’s name Signature Date 

Teacher/supervisor name Signature Date 

 

Hazards to 
consider: 
 

o Chemical 
o Thermal 
o Biological 
o Sharps 
o Electrical 
o Radiation 
o Other 

 

Are any 
Hazardous 
substances 
used?  
 
Are Material 
Safety Data 
Sheets 
required? 

1 OF 2 PAGES
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investigAtions



79DOING SCIeNCe INveSTIGATIONS  APPeNDIX   STUDeNT wORkSHeeTS

 

 
Use the table below to assess the level of risk for every identified hazard in your investigation. 

 
RISK Matrix 

 

Consequence 
Likelihood 

Insignificant Minor Moderate Major Catastrophic 

Almost certain High High Extreme Extreme Extreme 

Likely Medium High High Extreme Extreme 

Possible Low Medium High Extreme Extreme 

Unlikely Low Low Medium High Extreme 

Rare Low Low Medium High High 

 
 

Likelihood ratings 

Descriptor Definition 

Almost certain Almost certain to occur in most circumstances. 

Likely Likely to frequently occur.  

Possible Possible and likely to at some time occur.  

Unlikely Unlikely, but could occur. 

Rare May occur but only in rare and exceptional circumstances. 

 
Consequence ratings 

Descriptor Definition 

Insignificant No injuries, though may require minor in-house first aid or action. 

Minor First aid or medical treatment required. Minimal clean up or actions required. 

Moderate Medical treatment required—non permanent injury. Local impact with no long term 
damage and moderate clean up or actions. 

Major Extensive injuries or serious health impacts. Significant clean up and/or actions required. 

Catastrophic Death or permanent severe health effects for one or more person. Major and long term 
damage to environment. 
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YES NO Comment 

Information presented: 

The reason the investigation was chosen was 
discussed.   

   

What they did was explained clearly.      

Their investigation involved a fair test and 
they discussed how all variables were 
controlled.   

   

Their results were presented clearly and 
made sense. 

   

The explanation of what their results 
indicated was based on evidence.  

   

Their conclusion was brief and referred to 
their original testable question. 

   

They mentioned possible further 
investigations. 

   

Presentation skills: 

They spoke slowly and clearly.    

They made eye contact with the audience.    

 
They used interesting and appropriate visual 
aids or props. 
 

   

 
Any further comments:  
 
 
 
 
 
 
 

 

student  
PresentAtion 
checklist
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My Question: 
Strengths Weaknesses 

Opportunities Threats 

 

sWot AnAlYsis 
temPlAte
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