
Science Stage 5 (Year 9) –optimising energy use learning journal
Depth study assessment task
Creation date: 4 September 2024.

Contents
Purpose of the learning journal	2
Using this learning journal	2
DS.1 Exploring thermal comfort	4
Pre-survey – energy use at our school	4
DS.2 Classroom energy use audit	6
Classroom energy audit	7
DS.3 Analysing collected data	10
Thermal comfort data – observing and measuring factors affecting thermal comfort in classrooms	11
Assess your current situation	14
Identify the problem statement	16
DS.4 Exploring options for action	18
DS.5 Identifying constraints and selecting an idea for action	21
Identify resources and constraints using the guiding questions	21
Selecting ideas for action	21
DS.6 Developing your action proposal	23
DS.7 Communicating your proposal	24
DS.8 Reflecting on the proposal and the proposed actions and evaluating plans	25
Reflect on the learning	25
Evidence base	27



[bookmark: _Toc179468121]Purpose of the learning journal
In Year 7, you learned about the Practice of Science in the Observing the Universe focus area. Scientists record their ideas, reflections, plans and data in laboratory journals when conducting research. They then use the information in those journals to develop scientific papers and conference presentations. This demonstrates the gradual process of planning and conducting investigations, as well as processing and analysing the data and information collected. Similarly, in this depth study, you will conduct investigations and record your research reflections and data analyses in your learning journal. Later, you will communicate the content of your learning journal in a format determined by your teacher.
This learning journal is linked to the Energy depth study and assessment task in Year 9. The depth study is designed to assess your understanding of energy usage in maintaining thermal comfort and skills in collecting and using available data to make informed decisions.
You need to address the inquiry question: How can we optimise energy use at our school?
This learning journal will help you investigate thermal comfort management by optimising energy use in your learning spaces, exploring the various sustainable solutions available to stay comfortable, and, importantly, how we communicate these issues and solutions to the school community.
[bookmark: _Toc170298782][bookmark: _Toc179468122]Using this learning journal
This learning journal is your record of your or your group's work. There are questions to guide you through each part of the inquiry process so that you develop a deep understanding of the topic.
Type into the document to record your answers, thinking and work. You can also add:
other questions or headings
written text
images and photographs
tables and graphs of your data
links to Internet resources or information
links to video or audio interviews you have recorded
new pages for photographs, illustrations and diagrams.
Key for the parts journal:
Light blue boxes provide an overview of what to do in each part of the depth study.
[bookmark: _Toc170298775]Pink boxes require you to draw information together at the end of each part of the depth study.

[bookmark: _Toc179468123]DS.1 Explaining the task and data collection
How do we use energy at our school? Energy is used for lighting, powering equipment, including computers and classroom technology, and maintaining thermal comfort. Much of our energy is dedicated to heating and cooling classrooms to ensure comfort throughout the year.
Understanding how much energy goes into regulating the temperature of the space we occupy helps us see the potential for optimisation in these areas. By focusing on strategies to manage thermal comfort more efficiently, we can make meaningful reductions in energy consumption and enhance sustainability at our school.
What is thermal comfort?
	


What is thermal discomfort, and why might it be a problem?
	


What factors can affect my thermal comfort?
	


[bookmark: _Toc179468124]Pre-survey – energy use at our school
Which of the following do you think uses the most energy daily at our school? Rank in order of most energy usage to least.
Lights
Air conditioning/heating
Computers and technology
Cooking in the canteen
Why do you think managing energy use is important for schools?
1. To save money
To reduce environmental impact
To keep the school comfortable for learning
All of the above
How could schools use less energy or use it more efficiently?
	


Compare your responses with the other members of your group. Record below if the responses for the group were similar or different and the reasoning behind the difference in responses.
	




[bookmark: _Toc179468125]DS.2 Conducting classroom energy use audit
Collect background information related to thermal comfort to respond to the questions below about exploring thermal comfort and energy use.
Record the sources of information in a reference list.
Conduct an appliance audit of your classroom.
Explore ways to manage thermal comfort effectively.
How does thermal comfort influence energy use?
	


What behaviours help us to be comfortable when the weather is too warm or cold?
	


What does it mean to manage thermal comfort responsibly?
	


Useful resources
Maintaining thermal comfort in indoor work environments
Six factors indicating thermal comfort
Energy Rating Calculator
Explore how thermal comfort is managed and conduct an energy audit.
[bookmark: _Toc179468126]Classroom energy audit
List all the factors that might impact energy use in your room, such as the number of windows, ventilation, air conditioning and/or heating units and other electrical appliances.
	


Predict which areas or activities in the school use the most energy.
	


Conduct an audit of the abovementioned appliances to estimate their energy use and cost.
The following formula can be used to estimate the energy use of appliances from their power and time used:

Note: power is in kilowatts (kW) where , energy used is in kilowatt-hours (kWh)
Next, use the following formula to estimate the cost for a week:

Note: assume the cost per kilowatt hour is $0.5432. However, if you have your school’s current cost per kilowatt hour, use that information instead.
Use the Energy Rating Calculator to estimate the energy usage of devices whose wattage cannot be measured directly or is not displayed.
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[bookmark: _Ref176857129]Table 1 – Energy audit for room ____
	Electrical devices that affect thermal comfort
	Number of devices
	Total hours used per week
	Power (kW) per device
	Energy used (kWh/week)
	Energy used (kWh/year)
	Cost for a week ($)
	Cost for a year ($)

	Lighting
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Use the information on the light label to determine the wattage. According to Your Home Australian government website, the ceiling fans with DC motors use about 30 Watts.
Record below other room features that might affect energy use (for example, location, aspect and number of windows).
	



Record your calculations for the energy audit here.
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[bookmark: _Toc170298776][bookmark: _Toc179468127]DS.3 Analysing collected data
In this lesson, you are to analyse the 2 sets of data collected in DS.1:
1. Energy audit
2. Thermal comfort data
Identify any trends or patterns in data and explore reasons for the observed trends.
Write a summary of your findings and share it with your group to complete the next component of this task.

[bookmark: _Toc179468128]Thermal comfort data – observing and measuring factors affecting thermal comfort in classrooms
1. Download a copy of the collated thermal comfort data for all classrooms over a period of 2 weeks.
Use it to complete your room’s thermal comfort recording sheet in your learning journals.
Collectively, as a group, analyse the data collected in your allocated room.
Table 2 – thermal comfort data
	Date
	Outside temp (°C)
	Class period
	Room temp (°C)
	Relative humidity (%)
	Appliances running (AC, fans, heaters)
	Windows (open/closed)
	Blinds (open/closed)
	Thermal comfort rating (count)

	
	
	
	
	
	
	
	
	1 – too cold
	2 – OK
	3 – too hot

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


Note: expand this table based on the number of days the data is collected.


This analysis of thermal comfort and energy audit data will be conducted after 2 weeks of data collection.
[bookmark: _Hlk177801273]The following questions might be used to guide your analysis of thermal comfort data.
Temperature – How often was the room temperature of your allocated room, outside the optimal range (20 to 26°C)?
	


Humidity – What is the range of relative humidity? How often were the relative humidity measurements of your allocated room, outside the optimal range (40 to 70%)?
	


Thermal comfort – Which class periods were typically too hot or too cold?
	


Rooms – compare the data for your room with that of other rooms – suggest reasons for similarities or differences in the collected data.
	


Note: suggested temperatures for optimum indoor thermal comfort range from 20 to 26°C (SafeWork NSW).
Based on the data you collected, describe any relationships between the temperature and thermal comfort in classrooms. Use data to support your answer.
	


The following questions might be used to guide your analysis of energy audit data.
Which devices use the most energy?
	


What patterns or trends can you identify in energy consumption?
	


Each day, we keep warm and stay cool through our behaviours, managing our buildings and using specialised technologies. Actions that manage thermal comfort use varying amounts of energy. Changes in behaviour and modifications to the school environment can manage our thermal comfort and reduce our energy use.
Identify patterns in thermal comfort and energy use and support them with relevant evidence from the data you have collected, such as screenshots of graphs or spreadsheets.
	


[bookmark: _Toc179468129]Assess your current situation
Explore thermal comfort and energy efficiencies, assess your current situation and investigate management strategies.
Before deciding on any changes at school, a survey of how people stay warm and cool and their perceptions of thermal comfort is a great place to start. An energy audit will support decision-making around the appliances, and the energy used to maintain thermal comfort follows this. Other investigations might be needed to determine people’s habits or attitudes towards managing thermal comfort.
The following questions might be used to guide your assessment of the current situation.
How are people in your school managing thermal comfort?
	


How much energy is consumed for lighting, maintaining thermal comfort or running other equipment?
	


Are there issues with using too much energy? Why is this important to understand?
	


What steps can be taken to reduce energy consumption for the identified high-energy-use appliances?
	


Are there any simple changes in usage habits that could lead to significant energy savings?
	


Are there ways to better track or control the energy use of appliances?
	


What are the potential benefits of optimising energy use in terms of cost?
	


How much could you potentially save on energy costs by implementing the optimisation strategies?
	


How can you increase thermal comfort in our school while reducing, or not increasing, energy consumption?
	


The following guiding questions might be used for determining your case for what needs to change and why.
What do we need to change in our school?
	


How can we communicate our ideas?
	


Do we know enough about thermal comfort to move to the next step?
	


[bookmark: _Toc179468130]Identify the problem statement
Revisit the inquiry question: How can we optimise energy use at our school?
The following guiding questions might be used to identify the problem statement.
From the data you have collected, what key issue regarding thermal comfort and/or energy use have you identified?
	


Why does this issue need to be addressed?
	


What impact does managing your thermal comfort have on energy use?
	


Are there issues with using too much energy? Why is this important to understand?
	


Outline what needs to change in your school to optimise energy use. Present your evidence using appropriate scientific formats, including diagrams, tables and graphs.
	




[bookmark: _Toc179468131]DS.4 Exploring options for action
Explore case studies about how businesses and industries reduced energy usage and apply them to your context. Outline options for improving energy efficiency by maintaining thermal comfort with reduced energy usage at school and share them with your group. Use the approved referencing style (as per the teacher’s instructions) for your bibliography.
1. Select and read 2 to 3 of the case studies.
1. Use Table 3 to summarise information from the case studies that could be useful to improve energy efficiency at your school. Ensure those ideas are relevant and practical to fit your school’s context. You will need to copy and paste the scaffold for each case study you look at.
Share the ideas with your class or other groups, per your teacher’s instructions.
[bookmark: _Ref176951748]Table 3 – issue-action-impact scaffold
	Case study
	[Insert the title of your case study here]

	Issue – identify the key energy use issues from the selected case studies, such as the amount of energy consumed and the activities or processes that contribute most to energy consumption.
	[Enter your response here]

	Action – outline the change(s) that improved energy efficiency and identify any resources required to make the change.
	[Enter your response here]

	Impact – explain how the improvements benefited the business/industry.
	[Enter your response here]

	Reference – write the reference for this case study.
	[Enter your response here]


A list of relevant case studies.
Energy and water efficiency and waste reduction - Alto Hotel
Energy assessment - Footscray Community Arts Centre
Energy assessment and efficient lighting - ABC Castings
Energy efficiency - University of Queensland
Energy efficiency assessment - Bendigo Access Employment
Energy efficiency improvements - Indulge Chocolates
Energy efficiency improvements - Mandurang Nursery
Energy efficiency improvements - The Chocolate Lily B&B
Implementing energy efficiency and sustainability measures - Cafe Lua
Solar PV system installation - Drury Orchards
Upgrades and behaviour change - Multicultural Services Centre WA
Work in your groups to research options for optimising energy use and managing thermal comfort at school. Summarise your ideas for action in the space below.
	


Now that you have researched how energy use can be reduced while maintaining thermal comfort, we need to explore options that could be implemented at school. Once you have identified a change that needs to be made, consider ideas and options for actions that might produce the desired change. There might be several options. Any change you suggest must cost less than $10,000 per classroom.
What action should the school take to address the identified problem?
	


What data or indicators will tell you if your suggested changes have successfully optimised energy use at your school?
	


Summarise your group’s ideas for action.
	


[bookmark: _Toc170298777][bookmark: _Toc179468132]
DS.5 Identifying constraints and selecting an idea for action
Use the guiding questions below to draft an action plan to improve energy efficiency at school. Discuss the actions and behaviours students and teachers can take to improve thermal comfort while reducing energy use. Work with your group to identify resources and constraints, discuss the different options, weigh the pros and cons, and shortlist strategies for the action plan.
[bookmark: _Toc179468133]Identify resources and constraints using the guiding questions
Who could help with your planning or implementing your proposal?
	


What time and finances are available for the project?
	


What factors might limit our action plan?
	


[bookmark: _Toc179468134]Selecting ideas for action
In groups, develop ideas for sustainably managing thermal comfort and optimising energy use at school.
What type of actions in our school will optimise energy use?
	


What role do student behaviour and habits play in managing thermal comfort and reducing energy consumption?
	


Record your final ideas for action based on the discussion with your group.
	


Useful resources
Passive cooling 
The shift to renewables 
Being more energy efficient 
Warning over ‘heat island’ effect in cities as tree coverage declines 
Climate change, green cover and open spaces 


[bookmark: _DS.5_Develop_your][bookmark: _Toc170298778][bookmark: _Toc179468135]DS.6 Developing your action proposal
Work with your group to prepare an action proposal suitable for your school executive that explains thermal comfort issues and proposes sustainable solutions. Use the guiding questions, the data collected on thermal comfort and energy efficiency, and your research information to support your proposal. Develop a PowerPoint presentation or a poster with your group (your teacher will provide instructions for this). This is the final plan, and you should include photographs, diagrams and collected data to support your ideas and convince your audience (your school executive).
Work with your group to finalise your proposal on optimising energy use at school.
Prepare either a presentation or a poster to present your proposal using:
maximum 5 slides (excluding title and reference slides) OR A3/digital poster
minimum font size 14.
Each of these questions must be addressed in the proposal:
What is the energy optimisation action that you have planned?
How will we evaluate the success of our improvements? What evidence will we collect to support our evaluation?
Outline the individual steps that will be required.
What budget or resources are required for each step?
Who would be responsible for these actions?
Make sure your proposal includes:
an action plan
how you could record evidence to measure the impact of your actions.


[bookmark: _Toc170298779][bookmark: _Toc179468136]DS.7 Communicating your proposal
Present your group proposal to the class, keeping in mind the time limit provided by your teacher. Take notes and record feedback from your peers and teacher, which will help you with writing your reflection.
This is the time to begin reflecting on your proposal’s strengths and areas of improvement.
Summarise and record any notes and feedback from your peers and teacher.
	


[bookmark: _Toc170298780][bookmark: _Toc179468137]
DS.8 Reflecting on the proposal and the proposed actions and evaluating plans
Plan and write a draft reflection. Use the guiding questions below to develop your reflection and evaluation plans.
What were the strengths and weaknesses of our plan?
	


How could the proposal and action be improved? (For example, what equipment or technologies could improve measuring and monitoring the success of the proposed changes?)
	


How can we communicate to engage others to try our ideas?
	


[bookmark: _Toc179468138]Reflect on the learning
Create written responses to each question below.
Reflecting on and considering your learning and development as a group is important.
Table 4 – student reflections
	Question
	Response

	How have our understanding and behaviour changed due to this task?
	

	How well did you participate in group learning activities?
	

	What was the most enjoyable part of this task?
	

	How can I apply what I’ve learned to another sustainability issue?
	


Before submitting your journal for marking:
Outline some new knowledge and skills you have developed in this task.
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