
This task is a teacher demonstration that provides students the opportunity 
to process and evaluate data. Students will be investigating which type 
of cup will keep a cup of tea warm for the longest time. There is a strong 
reliance on fair testing, encouraging students to consider the variables 
and factors that would make this investigation fair. It assesses the inquiry 
skills of, ‘Questioning and Predicting’, ‘Recording and Processing’, and 
‘Analysing and Evaluating’. 

Science Inquiry Task
 

Level 4 Task A
Cooling Tea 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 A: Cooling Tea Investigation!
TEACHER NOTES

 Task Summary:
This task is a teacher demonstration that provides students the opportunity to process and evaluate 
data. Students will be investigating which type of cup will keep a cup of tea warm for the longest time. 
There is a strong reliance on fair testing, encouraging students to consider the variables and factors 
that would make this investigation fair. It assesses the inquiry skills of, ‘Questioning and Predicting’, 
‘Recording and Processing’, and ‘Analysing and Evaluating’.

 Question for investigation:
How can we investigate which cup cools tea the slowest?

 Equipment list and preparation:
This investigation is managed by the teacher as a demonstration carried out with help from selected 
students reading the temperature of the tea at time intervals. To complete the assessment in an hour the 
introduction should take no more than 20 minutes, leaving 20 mins for the experiment and 20 mins for 
analysing and reporting.

The equipment list for this task is as follows: 
 
 
 
 
 
 
 
 
 
 

The types of cups could be discussed with the class beforehand, or decided by the teacher. The 
variations could be: 

• A ceramic cup, a paper cup, a polystyrene cup, and a ‘keeper cup’. OR

• A paper take-away cup, the same cup with a lid, and the same cup with a lid and extra cardboard or 
foam insulation.

 Conducting the task:
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

The following prompts and questions may help to guide students through the investigation and the 
questions in their worksheets:

Questions 1–3
First, engage the class with the question. For example, “during the morning tea break, I pour myself a cup 
of tea but by the time I get to drink it, because of lots of interruptions, it is often cold. What sort of cup 
could I use to keep my tea warm for the longest time?” 

Pose the question ‘what might make a difference?’. List ideas on the board — e.g.  the type of material 
(what sort of material might be best?), putting a lid on (why does that make a difference?); using a cloth 
or foam holder (why does that make a difference?). 

Open a discussion with the class — ‘how might we compare the different cups for how well they keep tea 
warm?’ and encourage a comparison of temperature drop across time. The optimum time for completing 
the task is 15–20 minutes at time intervals of perhaps 5 minutes.  

Challenge students to predict what they might find. 

EQUIPMENT DESCRIPTION

Three or four types of cups
Suitable for tea, made from different materials and with 
and without lids.

A source of hot water 
(not boiling)

An electric kettle is suitable. Please note the Department 
policy to not have hot liquids in the classroom - no hotter 
than 45 degrees C

Thermometers Ideally, one thermometer for each cup.

A timing device  A phone, or timer display



TEACHER NOTES

Questions 4 & 5
Open a discussion with the class about how they might record the temperature drop over time in order 
to compare the cups. Encourage thinking about tables and ultimately graphs. Ask ‘what would the graph 
look like?’ and select some students to predict, on the board, what the graphs might look like for the 
different cups. This work will be a stimulus for individuals when they record and graph the data.

Allowing for group discussion, each student should now set up their recording method on the worksheet. 

Organise selected students to measure the temperature in each cup at equal intervals, for instance, at 
0, 5, 10, and 15 minutes. Each of these students will call out the temperature at the time. These could be 
recorded on the board — not in a formal table but in a systematic way for students to draw on.

Students record the data in their worksheet and construct a table and then a graph to show how the 
three cups differ in their rate of cooling.

Questions 6 & 7
They report on the result, and a conclusion: can you explain the differences in how quickly the water 
cools in the three cups? 

In circulating, ask groups: which cup is best? What did we have to be careful about to make it a fair test? 
What else might we consider when deciding on the best cup?

Conclusion
What is your conclusion from the investigation? 

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

Question 8
Developing skills for investigating requires evaluation. Encourage consideration of investigation practice 
by reflecting on question 8.

How could you improve your investigation?

 Gathering evidence:
Verbal responses to questions asked of the group, or whole class; observations of students completing 
the worksheet including constructing and completing the table and graph, and the amount of support 
they need; written report including table and graph.



TEACHER NOTES

Level 4 Task A: Student Work Samples 

High Clear and well constructed table. Clear graphs despite lack of time data.



TEACHER NOTES

Medium Graph shows scale but only used the beginning and end temperatures 
for graphing

Low No real engagement with question or data, and misunderstanding of 
fair testing.



1

Why do some cups of tea cool down slower than others?

Does the material the cup is made of effect the rate of cooling?

What else might effect the cooling rate?

Conducting the investigation
How can we investigate what type of cup keeps tea the warmest?

What things should we investigate?

If we are to keep the test fair, what should we be careful about?

What do you think the result will be? What will make a difference?

Your Equipment

Level 4 Task A: Cooling Tea Investigation!
POWERPOINT SLIDE

Electric kettle 
with hot water

Various types of 
cups — with and 

without lids 

Tea bag

Thermometers

Stopwatch



3 Results
What can you say about the results from 
comparing the cups?

Was your prediction correct?

What is your conclusion? — Can you explain the 
differences in how quickly the water cools in the 
three cups?

4 Evaluation
What is your conclusion? — Which cup is best for keeping 
tea warm? Can you explain the differences in how quickly 
the water cools in the three cups?

What do we need to be careful about to make it a fair test?

What else might we need to do to be sure we can decide 
on the best cup?

2 Reporting
How will you present the data?

What is your conclusion?

Level 4 Task A: Cooling Tea Investigation!
POWERPOINT SLIDE



Level 4 Task A: Cooling Tea Investigation!
STUDENT WORKSHEET

Name:

The investigation

Q1. What is the question we are investigating? 
 
 
 
 
 
 
 
 
 

Q2. Draw and describe the differences between the three cups. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q3. What is your prediction? Which cup do you think will keep the tea warmest for the longest time? Why?



STUDENT WORKSHEET
Results

Q4. Construct a table to record the data from the investigation, showing how the three cups differ in their 
rate of cooling. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q5. Construct a graph to clearly show the cooling rate for each cup.



STUDENT WORKSHEET

Reflecting

Q6. What did we need to be careful about to make it a fair test? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Q7. What is your conclusion? — Can you explain the differences in the rate of cooling of the three cups? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Evaluation

Q8. 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 suggests questions 
about why the tea will cool at 
different rates in different cups.

With guidance, identify questions 
in familiar contexts that can be 
investigated scientifically and predict 
what might happen based on prior 
knowledge. 
Generates questions and suggestions 
about different conditions for cooling 
and predicts outcomes.

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. 
Uses science principles to generate 
questions about different conditions 
for cooling and to predict outcomes.

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 constructs a table 
and records data, and a bar graph 
and or other representation to show 
trends.
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: Competently constructs a table 
and records data, and a bar graph 
and or other representation and 
interprets trends and differences in 
the cups. 
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. 
Notices patterns in the results and 
differences between groups.

Compare results with predictions, 
suggesting possible reasons for 
findings. 
Reflect on an investigation, including 
whether a test was fair or not.
4: Interprets patterns in the results 
and suggests possible reasons for 
trends and differences. Comments on 
reliability of findings.
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 scientific ideas to sensibly 
interpret the results. Evaluates the 
methods and draws on the results 
to argue for reasons. Suggests 
improvements in method. 
5: Does this with support.

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 
suggests questions 
about why the tea will 
cool at different rates 
in different cups.

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

Generates questions 
and suggestions 
about different 
conditions for 
cooling and predicts 
outcomes.

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. 

Uses science 
principles to generate 
questions about 
different conditions 
for cooling and to 
predict outcomes.

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: Competently 
constructs a table 
and records data, and 
a bar graph and or 
other representation 
and interprets trends 
and differences in the 
cups. 

5: Does this with 
support.

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

Notices patterns 
in the results and 
differences between 
groups.

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: Interprets patterns 
in the results and 
suggests possible 
reasons for trends 
and differences. 
Comments on 
reliability of findings.

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 scientific 
ideas to sensibly 
interpret the 
results. Evaluates 
the methods and 
draws on the 
results to argue for 
reasons. Suggests 
improvements in 
method. 

5: Does this with 
support.

                 

Class Grid
SCORING TEMPLATES



Questioning & Predicting Recording & Processing Analysing & Evaluating

Class Grid (cont.)

SCORING TEMPLATES


