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Data representation and interpretation 

Mathematics Year 11–12 (can be adapted for Year 9-10) 

Projections of future climate change 

 

1. About the lesson plan 

Grade Level  Year 11–12 (can be adapted for Year 9–10) 

Discipline Mathematics 

Contents Strand &  
Sub-strand  

Statistics and probability 
Data representation and interpretation 

Topic(s) in Discipline Measures of central tendency and box plots 

Australian Curriculum 
code 

Years 11 and 12 

Determine the mean and standard deviation of a dataset 
and use these statistics as measures of location and 
spread of a data distribution, being aware of their 
limitations. (ACMGM030). 

Construct and use parallel box plots (including the use of 
the ‘Q1 – 1.5 × IQR’ and ‘Q3 + 1.5 × IQR’ criteria for 
identifying possible outliers) to compare groups in terms of 
location (median), spread (IQR and range) and outliers and 
to interpret and communicate the differences observed in 
the context of the data (ACMGM031). 

Compare groups on a single numerical variable using 
medians, means, IQRs, ranges or standard deviations, as 
appropriate; interpret the differences observed in the 
context of the data; and report the findings in a systematic 
and concise manner (ACMGM032). 

Implement the statistical investigation process to answer 
questions that involve comparing the data for a numerical 
variable across two or more groups (ACMGM033). 
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Year 10A 

Calculate and interpret the mean and standard deviation of 
data and use these to compare data sets (ACMSP278). 

Year 10 

Determine quartiles and interquartile range (ACMSP248). 
Construct and interpret box plots and use them to compare 
data sets (ACMSP249). 

Year 9 

Identify everyday questions and issues involving at least 
one numerical and at least one categorical variable, and 
collect data directly and from secondary sources 
(ACSMP228). 

Compare data displays using mean, median and range to 
describe and interpret numerical data sets in terms of 
location (centre) and spread (ACSMP283). 

Climate Topic Projections of future climate change 

Cross Curriculum 
Priority 

Sustainability 

Lesson Length  60 min  

 

2. Brief Introduction to the Lesson Plan 

Climate model projections provide opportunities to explore the impact of greenhouse gas 
emissions on the future climate. In this lesson, students will explore how rainfall is likely 
to change by 2070 for the Isaac region of Queensland using the Queensland Future 
Climate dashboard. Students will use the dashboard to access data simulated by several 
climate models. They will then calculate measures of central tendency, standard 
deviation, and draw box plots for rainfall data from 11 climate models. Finally, students 
will use their results to infer conclusions about the level of confidence in the climate 
projections.  
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3. Learning Outcomes 
The tools in this lesson plan will enable students to: 

 Compare data sets of a single numerical variable using medians, means, inter-
quartile ranges (IQRs), or standard deviations, and interpret the differences 
observed in the context of the data. 

 Construct box plots and test if the data contains outliers. 
 Use Information and Communication Technology (ICT) to generate and access 

data and information. 
 

4. Introduced Climate Science Concepts 
The tools in this lesson plan will help students to: 

 Understand what a climate model is and why it is useful. 
 Recognise that future climate conditions depend on how much greenhouse gas 

we add to the atmosphere. 
 Recognise that climate projections of future climate conditions are based on 

outputs from several different climate models. 
 Understand that differences between climate projection datasets may help 

indicate the level of confidence we can have in projected changes for a given 
location. 

 
It is expected that students already know that using fossil fuels increases the amount of 
greenhouse gases in the atmosphere and leads to climate change. 
 

5.  Presumed Knowledge 
Students should already be familiar with the following: 

 How to calculate the range, median, mean, and standard deviation of numerical 
data sets. 

 How to construct a box plot. 
 The use of the ‘Q1 – 1.5 × IQR’ and ‘Q3 + 1.5 × IQR’ criteria for identifying 

possible outliers (Q1 and Q3 are the values of the first and third quartiles 
respectively, and IQR is the inter-quartile range). 
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6. Teaching Resources 
 

Tool 
ID 

Type of 
Tool 

Tool Brief Description Credits 

R1 Video 
[2min] 

Climate Modelling 
  

This video provides a brief overview of 
climate models, our primary tools for 
understanding future changes in Earth’s 
climate.  

CSIRO 

R2 Interactive 
map 

Queensland Future 
Climate Dashboard 

This tool provides access to projected 
changes in a number of climate variables 
over Queensland. 

The Long Paddock 
Queensland 
Government 
initiative 

R3 Printable 
document 

Activity sheet Practice questions on the topic 
‘Measures of central tendency and box 
plots’. 

Climate Classrooms 

R4 Printable 
document 

Solutions of activity 
sheet (R3) 

Detailed answers to questions in activity 
sheet R3. 

Climate Classrooms 

 

7.     Step-by-Step Lesson Plan Activities 
Students need desktop computers or laptops to access the resources and to carry out 
the suggested learning activities. The teacher needs a laptop or a tablet and a smart 
board or a data projector. 

Teacher activities and student tasks 
Timing & 
Tool ID 

Class discussion 
 
The teacher asks the students: Why do we need to understand how our climate 
will change in the future? (Answer: Future climate change will impact the well-
being of human and natural systems. Understanding how our climate will change 
will help us limit damage and take advantage of opportunities.). Then, the teacher 
plays a video (R1) that explains what global climate models are and what they are 
used for.  

10 min 

R1 
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Independent practice 
 

Students use a digital device to go to the Queensland Future Climate Dashboard 
webpage by typing ‘Queensland future climate dashboard’ in Google search 
engine. They will land on the interactive map webpage R2. 

 

The teacher distributes a printed copy of the activity sheet (R3) among students.  

The students use the interactive map in R2 to solve the activity sheet R3. 
Students are asked to follow the instructions provided in the tutorial to investigate: 

If we continue our emissions the same way we’re doing today, how much is 
precipitation likely to change in 2070 in the Isaac region of Queensland? 

The students are given 5 min to explore the dashboard and query the map. The 

students can explore the data by clicking on the information sign   and inside 
the panels at the right of the map. The panels display the predicted climate 
changes by eleven climate models. The teacher asks the students to choose the 
‘precipitation’ variable. This sets up the dashboard to provide information on 
rainfall, specifically the mean average rainfall falling in a day (in mm/day). The 
teacher asks the students to choose the RCP8.5 scenario, which assumes that 
the greenhouse gas emissions continue to rise. 

The teacher makes sure the students have made the correct selections:  

Variable: Precipitation 

Scenario: RCP8.5 (The greenhouse gas emissions continue to rise) 

45 min 

R2 & R3 
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Year: 2070 (2060-2079 is termed as 2070). 

Season: Annual (no specific season is indicated in the question). 

Locate and click the Isaac region on the map.  

Next, the teacher displays the map that should appear on students’ screens and 
asks the students to work through the rest of activity sheet R3. 
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Class discussion 
  
The teacher concludes the lesson by discussing:  

Why is it important to have climate projection data from several different climate 
models?  

Answer: Differences between climate projection datasets can help indicate the 
level of confidence we have in projected changes for a given location. 

 

5 min 

Assignment: 

Use the map in R2 to select a new location (different than the Isaac region) and 
answer the questions in R3 for the selected location.   

50 min 
(at home) 

R2, R3 
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