
In this task, students are required to design and conduct an investigation 
to test the type of sugar that dissolves the fastest. There is a strong 
reliance on fair testing, encouraging students to consider the variables 
and factors that would make their investigation fair. This task assesses the 
inquiry skills of, ‘Questioning and Predicting’, ‘Recording and Processing’, 
and ‘Analysing and Evaluating’. 

Science Inquiry Task
 

Level 4 Task B
Dissolving Sugar Investigation!



Science Inquiry Assessment – An Introduction to the SIAs

Science inquiry is increasingly recognised as a critically important aspect of a science education. 
Students need not only to be introduced to the concepts of science through which we understand the 
world, but also to the inquiry practices through which science has investigated and established this 
knowledge. For students to be literate in interpreting and using science in their lives, they need to be 
aware of how science operates. This is increasingly important in these times of unlimited access to social 
media and the fake news that can be promoted.

Often, with practical activities in science, the focus is on illustrating concepts without special attention 
to developing investigative practices. Even with activities where students develop their own inquiries 
or aspects of these, the particular inquiry practices are often neither independently focused on nor 
assessed, reducing the opportunity to systematically develop students’ capabilities with inquiry.

These inquiry assessment tasks have three aims: 

1. To help teachers and students clarify the meaning of different aspects of science inquiry practices; 
what these involve and how they might be recognised and assessed as a progression. They can help 
develop for teachers a language to discuss science inquiry practices and outcomes. 

2. To provide the tools for assessing student inquiry at different points in the primary years. These can 
be used to track student inquiry learning over time.

3. To provide exemplar inquiry activities that can develop students’ inquiry practices in contexts that 
engage their interest. These can be used to stimulate the development of further inquiry activities in 
a range of topics.

Using the tasks:
The tasks are designed to be used independently of curriculum units, matched to different year levels and 
covering a range of inquiry practices.

However: 

• They can be matched to curriculum topics by utilising them flexibly at different year levels. Most 
could be adapted to focus on skills at higher or lower levels.

• Tasks are designed to focus on three of the science inquiry skills. However, they can be adapted to 
focus on other skills and, depending on the assessment processes used, one or two skills might be 
of particular focus. For the Grade 6 tasks, rubrics are produced for all 5 inquiry skills but teachers 
would preferably choose from these rather than attempt to track them all. 

• Assessment can involve multiple data sources: field notes as students’ work on tasks; notes on 
student productions; students’ answers to questions; and presentations of group reports. 

• The tasks and advice to teachers assume that teachers interact with students to scaffold their 
inquiries but make judgments about the extent of support needed. Similarly, they are group tasks 
but students report individually, so that judgments need to be made about the role of each student 
in a group. 

• The tasks are designed around activities that are intrinsically captivating for students, but this 
depends on teachers constructing a narrative to bring these to life. For this, open questioning and 
introductory discussions to provide ways into the activity are important. 

• Teachers need to make judgments about the nature and specificity of the introductory discussions 
to support students to the point where they can productively engage with the tasks. The support 
for students may be at this whole class level, but during the tasks also tailored to particular students 
and groups so that ideally each student works at their own level. This support might be through 
targeted questioning, modelling, or suggestions and encouragement to pursue specific directions. 

• Prior to engaging with the tasks teachers need to be clear about its purposes and the levels of 
student inquiry practices that could be encouraged/engaged with. Students will of course come up 
with surprising and inventive ideas, and care should be taken to not constrain these possibilities.



Level 4 Task B: Dissolving Sugar Investigation!
TEACHER NOTES

 Task Summary:
In this task, students are required to design and conduct an investigation to test the type of sugar that 
dissolves the fastest. There is a strong reliance on fair testing, encouraging students to consider the 
variables and factors that would make their investigation fair. This task assesses the inquiry skills of, 
‘Questioning and Predicting’, ‘Recording and Processing’, and ‘Analysing and Evaluating’.

 Question for investigation:
How can we investigate which type of sugar dissolves the fastest?

 Equipment list and preparation:
Each group will need the following equipment:

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
You will need to think about the best way to distribute the sugars and water to each group- either from a 
central place, or supplied to groups.

 Conducting the task:
Introduce students to the question ‘How can we investigate which type of sugar dissolves the fastest?’ 
by asking students about their experience of ‘dissolving’.

Included in the online materials are PowerPoint slides that can be used to introduce and guide the 
students through the assessment. Students perform the investigation in groups but report individually.

• Demonstrate dissolving sugar in a glass jar, discussing with students the meaning of dissolving’ and 
raising questions — how can we know when the sugar has finally dissolved?

• Discuss student’s ideas about what might affect the rate of dissolving and why (speed of stirring, 
temperature of water etc.)

• Discuss prior expectations of which type of sugar will dissolve quickest and why — crystal size, 
hardness, surface area etc.

• Groups then plan an investigation to test which sugar dissolves fastest. What other things might 
affect how quickly sugar dissolves?

• Groups construct a list of what they need to keep the same. Discuss these ideas with the class, and 
discuss fair tests, and how all other variables need to be controlled (a list on the board might include: 
amount of water, amount of sugar, temperature, stirring method). The types of sugar are different.

• Discuss with the class how they might record and then display their results in a clear way. Sample 
ideas might be represented on the board. Encourage the use of a table and raise the possibility of a 
bar graph to communicate.

• Students will plan and carry out the investigation and record results. (For efficiency, groups could 
be encouraged to start the dissolving process for the sugars simultaneously, using a timer, and 
controlling the stirring process.)

EQUIPMENT DESCRIPTION

Stirrers
Ideally one for each type of sugar so that team-mates  
can delegate and work simultaneously.

Stopwatch/timer Online timers or student watches could also be options.

Containers of 3–4 different 
sugars

e.g., normal sugar, raw sugar, coffee crystals, sugar cube.

Small containers For mixing. e.g., plastic cups.

Spoon For controlling amounts.

Kitchen scales Optional, if greater accuracy is sought.

Jugs of water Cold or warm.



TEACHER NOTES

Support groups grappling with the following tasks/questions through circulating, or as needed through 
class discussion to prompt ideas.

Design a graph or diagram to communicate your results.

What is your conclusion from the investigation?

What causes sugars to dissolve at different rates?

How could you improve your investigation?

 Gathering evidence:
Observation of groups and individuals controlling the investigation. Individuals’ response to questions 
(e.g. how are you judging the dissolving time? what are you keeping the same?) and note taking 
concerning student questions, predictions and their reasoning. Individual students’ responses on the 
worksheet that asks questions to guide planning and provides space for their results, written conclusion 
and reflection.



TEACHER NOTES

Level 4 Task B: Student Work Samples 

Low Lack of detail; language is not specific.

Low Student does not seem to understand the structural conventions of a table.



TEACHER NOTES

Low Good description but no inclusion of measurements.

Medium Have tried to explain their results using scientific explanations but there is 
also evidence of some alternative conceptions.



TEACHER NOTES

Medium-high Clear representation of results. Some graphing conventions are 
missing, such as axes labels and units. 

Medium-high Good use of science/maths concepts to explain their results. 



TEACHER NOTES

Medium-high Good clear table and graph. Clear use of conventions in 
presenting results. Reasonable attempt at a science explanation. 



Conducting the investigation
What question are you investigating?

What is your prediction about the results? Why?

How will you measure the time it takes each 
sugar to dissolve?

In dissolving each sugar, what will you need to 
keep the same to make the test fair?

How will you record your results? 

Equipment list
•  3-4 different types of sugar

•  3-4 containers, and water

•  A spoon for measuring

•  A stirrer and a timer

1

2

What happens to sugar when it dissolves?

Why might different sugars dissolve at different rates?

What is your reasoning?

Your Equipment

Level 4 Task B: Dissolving Sugar Investigation!
POWERPOINT SLIDE

Cups for mixing

A popsicle sticks 
for stirring

A spoon for 
measuring

Different types of sugar

A stopwatch

How will you use this equipment to answer your investigation question?



3 4Reporting
How will you present your data?

Was your prediction correct? 

What is your conclusion? — Which sugars dissolve fastest, and why?

Reflection
Were your results similar to other groups’ results? 

What might have caused differences?

How could your experiment be improved, if you did it again?

Level 4 Task B: Dissolving Sugar Investigation!
POWERPOINT SLIDE



Level 4 Task B: Dissolving Sugar Investigation!
STUDENT WORKSHEET

Name:

Your task is to investigate which sugars dissolve the fastest, and why.
Your group will be given 3-4 different types of sugar, containers, water, a stirrer, and a timer.

Carrying out the investigation
Q1. What is the question you are investigating? 

 
 
 
 
 
 

Q2. What is your prediction about the results? Why? (Use a diagram to explain your answer). 
 
 
 
 
 
 
 
 

Q3. Represent the steps you will take to do the investigation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q4. In dissolving each sugar, what will you need to keep the same to make the test fair?



STUDENT WORKSHEET
Results
Q5. Design a table to use to record your results. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Analysing and communicating the results
Q6. Design a graph or diagram to communicate your results.



STUDENT WORKSHEET
Conclusion
Q7. What is your conclusion from the investigation? 

 
 
 
 
 
 
 
 

Q8. What causes sugars to dissolve at different rates? (Illustrate your reasoning with a drawing) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Evaluation
Q9. How could you improve your investigation?



Victorian Curriculum Level 3–4

Approaching (F–2) Achieved (3–4) Exceeded (5–6)

Questioning & Predicting

Respond to and pose questions, 
and make predictions about familiar 
objects and events. 
With guidance speculates why 
the different sugars may dissolve 
differently.

With guidance, identify questions 
in familiar contexts that can be 
investigated scientifically and predict 
what might happen based on prior 
knowledge. 
4: Suggests sensible reasons why the 
different. Predicts outcomes based 
on everyday experience. 
3: Does this with support.

With guidance, pose questions to 
clarify practical problems or inform 
a scientific investigation, and predict 
what the findings of an investigation 
might be based on previous 
experiences or general rules. 
6: Uses science principles to predict 
the order in which sugars dissolve 
and develop explanations for their 
predictions (based on crystal size, 
composition).
5: Does this with prompting.

Recording & Processing

Use informal measurements in 
the collection and recording of 
observations.
Use a range of methods, including 
drawings and provided tables, to sort 
information.
Constructs a table and enters data 
and uses drawings but struggles with 
representing trends.

Use formal measurements in 
the collection and recording of 
observations. 
Use a range of methods including 
tables and column graphs to 
represent data and to identify 
patterns and trends. 
4: Competently records the data 
using a table, and graphs.
3: Does this with support.

Construct and use a range of 
representations, including tables 
and graphs, to record, represent and 
describe observations, patterns or 
relationships in data. 
6: Records and interprets patterns 
in the data with interpretive 
annotations. 
5: Does this with support.

Choose the appropriate outcome/s to focus your assessment on. It may be possible to assess three 
outcomes for some students or you may choose to use two or one outcome to assess the entire class. 
Suggested use: student initials and notes can be recorded in the space for each outcome/level.

SCORING TEMPLATES

Group Scoring Template



Analysing & Evaluating

Compare observations and 
predictions with those of others. 
Compares observations with 
predictions and notes variations.

Compare results with predictions, 
suggesting possible reasons for 
findings. 
Reflect on an investigation, including 
whether a test was fair or not.
4: Recognises differences in results 
from predictions and suggestions 
reasons. With guidance identifies 
where improvements to their 
investigation could be made.
3: Does this with support.

Compare data with predictions 
and use as evidence in developing 
explanations. 
Suggest improvements to the 
methods used to investigate a 
question or solve a problem.
6: Uses the evidence to develop 
explanations based on science 
concepts (submicroscopic 
explanations, surface-volume ratio). 
Independently describes ways 
to improve the fairness of their 
investigation.
5: Does this with prompting. 

Group Scoring Template (cont.)



Victorian Curriculum Level 3–4

Student Name

Questioning & Predicting Recording & Processing Analysing & Evaluating
Approaching (F–2)
Respond to and pose 
questions, and make 
predictions about 
familiar objects and 
events. 

With guidance 
speculates why the 
different sugars may 
dissolve differently.

Achieved (3–4)
With guidance, 
identify questions in 
familiar contexts that 
can be investigated 
scientifically and 
predict what might 
happen based on 
prior knowledge. 

4: Suggests sensible 
reasons why the 
different. Predicts 
outcomes based on 
everyday experience. 

3: Does this with 
support.

Exceeded (5–6)
With guidance, pose 
questions to clarify 
practical problems 
or inform a scientific 
investigation, and 
predict what the 
findings of an 
investigation might 
be based on previous 
experiences or 
general rules. 

6: Uses science 
principles to predict 
the order in which 
sugars dissolve and 
develop explanations 
for their predictions 
(based on crystal size, 
composition).

5: Does this with 
prompting.

Approaching (F–2)
Use informal 
measurements 
in the collection 
and recording of 
observations.

Use a range of 
methods, including 
drawings and 
provided tables, to 
sort information.

Constructs a table 
and enters data 
and uses drawings 
but struggles with 
representing trends.

Achieved (3–4)
Use formal 
measurements 
in the collection 
and recording of 
observations. 

Use a range of 
methods including 
tables and column 
graphs to represent 
data and to identify 
patterns and trends. 

4: Competently 
constructs a table 
and records data, and 
a bar graph and or 
other representation 
to show trends.

3: Does this with 
support.

Exceeded (5–6)
Construct and 
use a range of 
representations, 
including tables 
and graphs, to 
record, represent 
and describe 
observations, 
patterns or 
relationships in data. 

6: Records and 
interprets patterns 
in the data with 
interpretive 
annotations. 

5: Does this with 
support.

Approaching (F–2)
Compare 
observations and 
predictions with 
those of others. 

Compares 
observations with 
predictions and notes 
variations.

Achieved (3–4)
Compare results 
with predictions, 
suggesting possible 
reasons for findings. 

Reflect on an 
investigation, 
including whether a 
test was fair or not.

4: Recognises 
differences in results 
from predictions and 
suggestions reasons. 
With guidance 
identifies where 
improvements to their 
investigation could be 
made.

3: Does this with 
support.

Exceeded (5–6)
Compare data with 
predictions and 
use as evidence 
in developing 
explanations. 

Suggest 
improvements to 
the methods used to 
investigate a question 
or solve a problem.

6: Uses the 
evidence to develop 
explanations based 
on science concepts 
(submicroscopic 
explanations, 
surface-volume 
ratio). Independently 
describes ways to 
improve the fairness 
of their investigation.

5: Does this with 
prompting. 

                 

Class Grid
SCORING TEMPLATES



Questioning & Predicting Recording & Processing Analysing & Evaluating

Class Grid (cont.)

SCORING TEMPLATES


