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[bookmark: _Toc177122764]About the sample assessment tasks
This resource contains 2 sample assessment tasks. Only one of these should be implemented. Science teachers should determine which is best suited to their school context. It is not intended that both be used.
Both sample assessment tasks align with the Observing the Universe program of learning. They were designed under the assumption that this would be the first summative science assessment students would engage with in Year 7. As such, the tasks involve immersive data-gathering activities and communicating scientific information.
Although both sample assessment tasks are based on similar themes, they differ in how student learning is assessed. The ‘Finding the ideal lunch spot’ sample assessment task requires students to collect and analyse primary (first-hand) data and communicate their findings in a format approved by the teacher. In contrast, the ‘Thermal comfort’ sample assessment task involves a deep exploration of qualitative and quantitative data – students reveal their understanding of relevant scientific concepts by answering a set of questions.
The sample assessment tasks also differ in the use of rubrics. In the ‘Finding the ideal lunch spot’ sample assessment task, students are provided with both a complete analytical rubric for the final assessment and a single-point rubric for self-assessment. The use of these rubrics is described later. In the ‘Thermal comfort’ sample assessment task, students may use the marking guidelines to improve the quality of their responses to the assessment questions.
The Common Grade Scale can be used to report student achievement in primary and junior secondary schools in NSW.
When grading students’ level of achievement in Stage 5, refer to the course performance descriptors. Course performance descriptors provide holistic descriptions of typical achievement at different grade levels in a specific course.


[bookmark: _Toc177122765]Sample assessment task option 1 – finding the ideal lunch spot
[bookmark: _Toc177122766]About this sample assessment task
[bookmark: _Toc177122767]Purpose of the resource
This assessment task is linked to the learning in the Observing the Universe program of learning for Year 7 students. The task is designed to assess the following:
students’ understanding of how to use data to inform decisions
students’ skills in using scientific tools and instruments to make observations.
[bookmark: _Toc177122768]When and how to use
This sample assessment task allows students to make qualitative observations about their environment and use them to predict the ideal place to hang out during breaks in the school day – ‘the ideal lunch spot’. Students then gather data to support their prediction and use this to communicate the research findings.
Students will work in groups of 3 or 4 to plan and conduct the experiment. They then individually complete the processing data and information and communicate the research findings.
This assessment task should be delivered over approximately 3 lessons:
Making observations about their environment.
Following a planned procedure to collect data.
Drawing conclusions and reporting findings.
Note that the second lesson will involve some data collection. However, the remainder of the lesson may be dedicated to other activities. Arrangements should be made to allow data collection at regular intervals throughout the day.
You may adapt the data collection to suit your school context. For example, the data could be collected during the science lesson on consecutive days. This option should be supported by a discussion on the validity of the data. Alternatively, the teacher could collect and provide the data to students.
Suggestions for measurable variables include temperature, relative humidity, wind speed and light intensity. Before this task, ensure that students have learned how to use the necessary instruments.
Before completing the assessment, the following skills should have been taught and practised in class.
☐ using a range of equipment
☐ making accurate observations
☐ drawing and annotating diagrams
☐ tabulating data
☐ graphing data
☐ writing a causal explanation
☐ using causal conjunctions
☐ using evaluative language
For support in writing a causal explanation, see the resources on the Writing in Secondary Resource Hub.
Equipment requirements
Teachers will need to add a map of the school to the student workbook.
Depending on what variables students choose to measure, the following equipment may be required:
Thermometer and/or digital temperature probe
Wet or dry thermometer
Digital or analogue anemometer 
Lux meter
Tape measure or trundle wheel
Other instruments as identified by students in planning discussions.
Steps to success
The steps to success support students by providing a checklist for their writing. This should be unpacked with students before they complete the task.
Student self-assessment – single-point rubric
This task provides students with the opportunity to self-assess their work using a single-point rubric. A single-point rubric is derived from an analytic rubric. It simplifies the assessment rubric so students can evaluate their work against a single performance standard. Hence, it shows the details for only one level of achievement, which teachers usually select based on their students' learning characteristics. For example, in the single-point rubric for this task, only the criteria for a ‘Sound’ level of performance are provided. Students then self-assess their work, explaining why it exceeds or falls below the ‘Sound’ level.
Teachers provide feedback on students' self-assessments. It allows students to improve their work before it is formally assessed, encouraging them to take ownership of their learning and strive for improvement. Research indicates that self-assessments improve students' academic outcomes by developing metacognition skills. For more information on the benefits of using a single-point marking rubric, see 6 Reasons to Try a Single-Point Rubric.
Part A – differentiation
Students requiring support could be assisted in a variety of ways, including the following:
· unpack Tier 2 and Tier 3 terms
· create a glossary of key terms before starting the assessment task (this could be completed in small groups or individuals could identify unfamiliar terms)
· provide a list of characteristics of a lunch spot
· simplify the annotation method
· provide templates or prompts to help students structure their annotations
· use visual aids to explain each requirement
· provide a list of causal connectives. For example, students can be shown how words and phrases such as ‘thus’, ‘therefore’, ‘so’, ‘due to’, ‘as a result of’, ‘consequently’, ‘hence’, ‘for this reason’, ‘then’, ‘when’ and ‘unless’ can be used in causal language.
Students could be encouraged to extend themselves by including complex explanations that demonstrate a deep understanding of the desirable features of an ideal hangout and how to measure those features.
Part B – differentiation
· The table and graph can be adapted to suit student needs by adding column headings, axis labels and scales
· The method provided in Appendix A can be modified for students as required
· Students may require extra scaffolding to analyse the data and draw conclusions
· A list of evaluative language terms may be provided to support students. For example, ‘significantly’, ‘strongly’, ‘perfectly’, ‘excellent’, ‘poor’, ‘possible’, ‘may’, ‘likely’, ‘appear to’, ‘generally’ and ‘must’.


[bookmark: _Toc177122769]Assessment task notification
Name of task: finding the ideal lunch spot
Type of task: practical investigation
Weighting: [the weight of the assessment task is a school-based decision].
Submission details: [schools complete this section – include any important details about submission, the format of the task, word limits and submission procedures].
Outcomes being assessed:
A student:
explains how observations are used by scientists to increase knowledge and understanding of the Universe SC4-OTU-01
uses scientific tools and instruments for observations SC4-WS-01 (Observing)
follows a planned procedure to undertake safe and valid investigations SC4-WS-04 (Conducting investigations)
uses data to identify trends, patterns and relationships, and draw conclusions SC4-WS-06 (Analysing data and information)
communicates scientific concepts and ideas using a range of communication forms
SC-WS-08 (Communicating)
Science 7–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2023.
[bookmark: _Toc177122770]Task description
Where is the ideal place in the school to relax and eat lunch? What makes that place a good lunch spot? In this sample assessment task, we will explore these questions. First, we will look at different locations in the school and see what makes them different. We want to identify measurable features (variables) like temperature and proximity to the classrooms. Then, we’ll predict which spots might be ideal for lunch.
When you have made your predictions, you will work in small groups to collect data to test your predictions. Lastly, you will communicate your research findings to the class, outlining the ideal lunch spot.
Detailed instructions on completing the task are contained in the student workbook.
[bookmark: _Toc177122771]Student workbook – Where is the ideal place to have lunch at school?
	Name:
	Class:
	Teacher:


[bookmark: _Toc177122772]Steps to success
Use the checklist below to check your progress through each part of the booklet.
Table 1 – assessment preparation schedule
	Steps
	Checklist for writing activities

	Question 1 – brainstorming
	☐ I understand the task.
☐ I have listed various features that make for a good lunch spot.

	Question 2 – qualitative or quantitative classification
	☐ I have listed the features of a good lunch spot in the table.
☐ I have identified each feature (variable) as being quantitative or qualitative data that will be collected.
☐ I have identified the equipment that will be used to collect data.

	Question 3 – annotated diagram
	☐ I have labelled the diagram.
☐ The notes on the diagram are short and clear.

	Question 4 – map
	☐ I have marked 3 potential lunch spots on the map.

	Question 5 – rank
	☐ I have ranked my priorities for the features of the ideal lunch spot.

	Question 6 – explanation
	☐ I have identified the ideal lunch spot.
☐ I have provided reasons for my choice.
☐ I have used causal connectives.

	Question 7 – variable identification
	☐ I have identified the variable that I am going to test.
☐ It can be measured.

	Question 8 – tabulating data
	☐ I have added the variable I am testing to the column heading.
☐ I have added the units of the variable I am testing to the column heading.
☐ I have added the time I took each measurement in hours and minutes.
☐ I have tested 3 locations.

	Question 9 – graphing data
	☐ I have added a title to the graph.
☐ I have added an axis label with units to both the horizontal and vertical axes.
☐ I have added an appropriate scale to both axes.
☐ I have added a key to the bottom of the graph.
☐ I have plotted all data points accurately using the key.
☐ I have joined the data points for each location to show a pattern or trend.

	Question 10 – analysing data
	☐ I have identified patterns or trends in the data for each location.
☐ I have used this information to identify the ideal lunch spot.
☐ I have written a Claim-Evidence-Reasoning (C-E-R) statement to justify the location of the ideal lunch spot.

	Question 11 – communicating your findings
	☐ I have considered the audience.
☐ I have considered the ideal way to present the information.
☐ I have included data.
☐ I have used scientific terms.
☐ I have made my conclusion and the reasons for it clear.
☐ I have used causal and evaluative language.


[bookmark: _Toc177122773]Part A – the ideal school lunch spot
1. Brainstorm the features you look for when choosing a place to spend time at lunch and recess.
	


Determine if these features are qualitative or quantitative (measurable) observations. How would you measure or rank them? Make sure that you have a combination of quantitative and qualitative observations.
	Observation
	Quantitative or qualitative
	Instrument used (your teacher may guide you with this)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Draw a neat, labelled diagram that illustrates your ideal school lunch spot and the features that it should have.
	


Walk around the school as a group and identify 3 current and potential areas where students could spend time at recess and lunch. Mark these on the school map below.
Note: add a map of the school here.
Rank your priorities for the ideal school lunch spot.
	


Based on your initial observations, predict the location of the ideal school lunch spot for you. Explain why this spot suits you and your friends. Use causal connectives in your explanation.
	


[bookmark: _Toc177122774]Part B – collecting the data and making decisions
The conditions around the school vary throughout the day. A location that is sunny in the morning may become shady by lunchtime. The ideal school lunch spot should offer optimal conditions throughout the day.
In Part A, you predicted the ideal spot to relax while you ate lunch. The next step is to test your prediction.
1. Identify the feature (variable) you ranked as the most important factor in choosing the ideal school lunch spot. Can this variable be measured? If not, select another factor that is measurable to test.
	


Your teacher will provide you with a method for gathering data. Follow the method for the feature that you are testing. Ensure you collect data at various times throughout the day, preferably hourly. Record the data in the table below.
	Time (hours: minutes)
	[insert the variable you are measuring] [insert the units]

	
	Location 1
	Location 2
	Location 3

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Plot the data you have collected on the grid below to show how the factor you have chosen to test changes throughout the day.



Analyse the data you have collected and determine which location is the ideal school lunch spot for you. Justify your decision using the evidence that you have gathered.
	


Create a report for the class to promote your ideal school lunch spot. This could be presented as a poster, infographic, PowerPoint slide, advertisement or other format approved by your teacher. Your report needs to:
clearly identify the ideal school lunch spot (a diagram or picture might help)
show why you chose it
provide evidence that supports your decision (data)
explain how you have used science to increase your knowledge of the school environment and support your decision
use causal and evaluative language appropriately.
NSW Department of Education	
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[bookmark: _Toc169852340][bookmark: _Toc174946944][bookmark: _Toc177122775]Marking rubric
[bookmark: _Toc177122776]Analytic rubric for Part A – the ideal school lunch spot
	Criteria
	Not achieved or not attempted
	Level 1
	Level 2
	Level 3
	Level 4

	Measurable qualitative or quantitative data
SC4-OTU-01
	No relevant information.
OR
Not attempted.
	Quantitative or qualitative characteristics of ideal school lunch spot features have been identified.
	Quantitative and qualitative characteristics of ideal lunch spot features have been identified.
	n/a
	n/a

	Labelled, annotated diagrams
SC4-WS-08
	No relevant information was provided.
OR
Not attempted.
	Presents a simple diagram (sketch) of the ideal school lunch spot.
No labels and annotations were provided.
	Presents a partially labelled diagram of the ideal school lunch spot.
No annotations were provided.
	Presents a fully labelled diagram of the ideal school lunch spot.
Provides some annotations describing some features of the locations.
	Presents a neat, fully labelled diagram of the ideal school lunch spot.
Provides detailed annotations describing key features of the locations.

	Explanation for students’ selection of their ideal lunch spot
Use of causal connectives in explanations
SC4-WS-08
	No relevant information.
OR
Not attempted.
	Attempts to communicate scientific ideas, but the meaning is lost or unclear.
The selection of the ideal school lunch spot is unclear and unjustified.
Provides weak reasoning with no causal connectives.
	Communicates scientific ideas but with some unclear elements.
The selection of the ideal school lunch spot is clear but poorly justified.
Provides reasoning but lacks causal connectives.
	Communicates scientific ideas clearly but with minor ambiguities.
The selection of the ideal school lunch spot is clear, but the justification is weak.
Provides reasoning with some causal connectives.
	Communicates scientific ideas clearly and effectively.
The selection of the ideal school lunch spot is clear and well-justified.
Provides strong reasoning with clear causal connectives.




[bookmark: _Toc177122777]Analytic rubric Part B – collecting the data and making decisions
	Criteria
	Not achieved or not attempted
	Level 1
	Level 2
	Level 3
	Level 4

	Relevance of observations
Accuracy of data
Effectiveness of justification
Use of data and observations
SC4-OTU-01
	Observations are irrelevant or do not support the selection.
The data is inaccurate or does not support the selection.
The justification is unclear or illogical.
Data and observations are used ineffectively or not at all.
	Observations are somewhat relevant but only partially support the selection.
The data is somewhat accurate but has minor errors.
The justification is somewhat clear but lacks strong support.
Data and observations are used, but their effectiveness is limited.
	Observations are mostly relevant and support the selection.
The data is mostly accurate and supports the selection.
The justification is clear and logical but could be stronger.
Data and observations are used but not always effectively.
	Observations are highly relevant and directly support the selection.
The data is accurate and thoroughly supports the selection.
The justification is clear and logical and strongly supports the selection.
Data and observations are used effectively to justify the selection.
	n/a

	Measurement accuracy
SC4-WS-01
	No relevant information.
OR
Not attempted.
	Measurements are outside the limit of reading.
	Measurements are within the limit of reading.
	Measurements are within half the limit of reading.
	n/a

	Use of equipment
SC4-WS-04
	Equipment is used incorrectly or not at all.
	Equipment is used with some errors, resulting in inaccurate measurements.
	Equipment is used correctly with minor errors, resulting in mostly accurate measurements.
	Equipment is used proficiently and correctly, resulting in accurate measurements.
	n/a

	Identification of trends, patterns, and relationships
Presentation of data
Analysis of data
Drawing conclusions
SC4-WS-06
SC4-OTU-01
	No relevant information.
OR
Not attempted.
	Does not use data to identify trends, patterns or relationships.
Data is inaccurately presented in tables and graphs, with unclear labels and formatting.
Data is incorrectly analysed, leading to invalid conclusions.
The conclusion does not attempt to answer the investigation’s inquiry question.
	Uses data to identify trends, patterns or relationships with limited accuracy.
Data is presented in tables and graphs, with some inaccuracies or unclear labels and formatting.
Data is analysed with some errors, leading to partially valid conclusions.
A reasonable conclusion is provided but without supporting evidence.
	Uses data to identify trends, patterns and relationships with some accuracy.
Data is accurately presented in tables and graphs, with mostly clear labels and formatting.
Data is correctly analysed with minor errors, leading to mostly valid conclusions.
The conclusion is reasonable and is supported by some evidence (incomplete).
	Uses data effectively to identify trends, patterns and relationships.
Data is accurately presented in tables and graphs, with clear labels and formatting.
Data is correctly analysed, leading to valid conclusions.
The conclusion clearly addresses and is supported by data, including an analysis of the strength of the evidence.

	Range of communication forms
Clarity of communication
Use of evaluative language
SC4-WS-08
	No relevant information.
OR
Not attempted.
	Does not use a range of communication forms to convey scientific concepts and ideas.
Communicates scientific concepts and ideas with frequent inconsistencies or lapses in clarity.
Does not use evaluative language to support the conclusion.
	Uses a limited range of communication forms to convey scientific concepts and ideas.
Communicates scientific concepts and ideas with some inconsistencies or lapses in clarity.
Uses evaluative language to support the conclusion but with limited effectiveness.
	Uses a range of communication forms to convey scientific concepts and ideas.
Communicates scientific concepts and ideas with clarity, using scientific terminology and the chosen method of presentation to engage the audience effectively but with occasional minor inconsistencies or lapses in clarity.
Uses evaluative language effectively to support the conclusion but with minor lapses.
	Uses a wide range of communication forms to convey scientific concepts and ideas effectively.
Communicates scientific concepts and ideas clearly, using scientific terminology and their chosen method of presentation to engage the audience effectively.
Uses evaluative language effectively to support the conclusion.


[bookmark: _Toc177122778]Self-assessment using a single-point rubric for Part A – the ideal school lunch spot
Assess your work against the performance standards shown in the rubric below. Then, indicate how you might improve the quality of your work.
	Criteria
	What is expected?
	Have I attained the expected standard of work?
	What do I need to do to improve my work?
	Teacher’s feedback

	Measurable qualitative or quantitative data
SC4-OTU-01
	Identifies quantitative and qualitative characteristics.
Level 2
	
	
	

	Labelled, annotated diagrams
SC4-WS-08
	Presents a fully labelled diagram of the ideal school lunch spot.
Provides some annotations describing some features of the locations.
Level 3
	
	
	

	Explanation for students’ selection of their ideal school lunch spot
Use of causal connectives in explanations
SC4-WS-08
	Communicates scientific ideas clearly but with minor ambiguities.
The selection of the ideal school lunch spot is clear but the justification is weak.
Provides reasoning with some causal connectives.
Level 3
	
	
	




[bookmark: _Toc177122779]Self-assessment using single point rubric for Part B – collecting the data and making decisions
Assess your work against the performance standards shown in the rubric below. Then, indicate how you might improve the quality of your work.
	Criteria
	What is expected?
	Have I attained the expected standard of work?
	What do I need to do to improve my work?
	Teacher’s feedback

	Relevance of observations
Accuracy of data
Effectiveness of justification
Use of data and observations
SC4-OTU-01
	Observations are mostly relevant and support the selection.
The data is mostly accurate and supports the selection.
The justification is clear and logical but could be stronger.
Data and observations are used but not always effectively
Level 3
	
	
	

	Measurement accuracy
SC4-WS-01
	Measurements are within half the limit of reading.
Level 3
	
	
	

	Use of equipment
SC4-WS-04
	Equipment is used correctly with minor errors, resulting in mostly accurate measurements.
Level 3
	
	
	

	Identification of trends, patterns, and relationships
Presentation of data
Analysis of data
Drawing conclusions
SC4-WS-06
	Uses data to identify trends, patterns and relationships with some accuracy.
Data is accurately presented in tables and graphs, with mostly clear labels and formatting.
Data is correctly analysed with minor errors, leading to mostly valid conclusions.
Conclusions are mostly valid and based on data analysis.
Level 3
	
	
	

	Range of communication Forms
Clarity of communication
Use of evaluative language
SC4-WS-08
	Uses a range of communication forms to convey scientific concepts and ideas.
Communicates scientific concepts and ideas with clarity, using scientific terminology and the chosen method of presentation to engage the audience effectively but with occasional minor inconsistencies or lapses in clarity.
Uses evaluative language effectively to support the conclusion but with minor lapses.
Level 3
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[bookmark: _Toc177122780]Sample assessment task option 2 – thermal comfort
[bookmark: _Toc177122781]About this sample assessment task
[bookmark: _Toc177122782]Purpose of the resource
This assessment task is linked to the learning in the Observing the Universe program of learning for Year 7 students. The task is designed to assess students’ skills in collecting and representing data in tables, analysing data and problem-solving.
[bookmark: _Toc177122783]When and how to use
This assessment task should be delivered over approximately 2 lessons. In the first lesson, students work in groups to collect data. In the second lesson, they work individually to construct a summary data table and respond to questions based on the data. An overview is shown in Figure 1.
[bookmark: _Ref177051291]Figure 1 – overview of the sequence of activities of the thermal comfort assessment task
[image: An overview of the sequence of the activities:
1.Group activity – data collection through a thermal comfort survey and collection temperature measurements. 
2. Individual activity – data processing and analysis. ]
Planning
1. You will require a digital or analog thermometer for each group.
Print copies of the sample assessment notification and the ‘Thermal comfort’ handout.
Form student groups for the task. Each group will be assigned 2 locations and there should be 2 or more groups at each location.
Determine the number of locations to be investigated. This task should use approximately 4 to 6 indoor, shaded and unshaded outdoor locations.
Adjust the scaffolding in the assessment questions (Part B) to suit the learning needs of students in your class.
Conducting the investigation (group activity)
1. Read through the sample assessment task with students and unpack the investigation.
Brainstorm with the class the various indoor and outdoor locations that could be used. Do not investigate areas that use heaters or air conditioners to moderate room temperatures. Some areas could include:
indoor: science laboratory classroom, school hall, gymnasium
covered outdoor: covered outdoor learning area (COLA), area under a tree, area under shade sail, canteen
uncovered outdoor: sports field, open-grassy area, open-concrete area.
Form groups of students and assign them 2 locations in the school to investigate. Note that multiple groups should be assigned to each area.
Supervise students while the thermal comfort and temperature data are collected (see Table 1).
The following table represents the data collected by a single group of 4 students.
Table 1 – sample raw data table
	Location number
	Location
	Name of group member
	Thermal comfort (1=cold, 2= cool, 3=pleasant, 4=warm, 5=hot)
	Temperature (°C)

	1
	Science laboratory
	Amina
	3
	25.2

	
	
	Bianca
	3
	

	
	
	Faiza
	4
	

	
	
	Nikolas
	4
	

	2
	COLA
	Amina
	5
	29.5

	
	
	Bianca
	5
	

	
	
	Faiza
	4
	

	
	
	Nikolas
	5
	


Combine students’ data in a spreadsheet to generate a class dataset (Table 2). Teachers may produce this table or co-create it with their students. Print a copy for each student who is ready for the examination component of the task.
Remind students that they will need a calculator in the next lesson when they complete the ‘Thermal comfort’ quiz.
Teachers can co-construct the table below with their students or provide it to them. Note that this table indicates the number of students for each thermal comfort level.
Table 2 – combined class data
	Location
	Number of students reporting each thermal comfort level
	Mean temperature (°C)

	
	1
(Cold)
	2
(Cool)
	3
(Pleasant)
	4
(Warm)
	5
(Hot)
	

	Science lab
	0
	0
	22
	3
	0
	23.1

	Hall
	0
	5
	18
	2
	0
	22.2

	COLA
	0
	0
	12
	13
	0
	29.1

	Basketball court
	0
	0
	0
	8
	17
	32.5

	Oval
	0
	0
	0
	3
	22
	31.8

	Bus stop
	0
	0
	10
	12
	3
	28.5


Using the data in Table 2, create another table where the thermal comfort data is presented as percentages (see Table 3). As with Table 2, teachers may produce this table or co-create it with their students.
Note: the thermal comfort data is indicated in Table 3 as percentages. If students have difficulties with proportional thinking, students do not need to construct Table 3. They can rely only on the data in Table 2, although this is not ideal.


Table 3 – partial sample response for the summary data table
	Location
	Percentage of students at each thermal comfort level
	Mean temperature (°C)

	
	1
(Cold)
	2
(Cool)
	3
(Pleasant)
	4
(Warm)
	5
(Hot)
	

	Science lab
	0
	0
	88
	12
	0
	23.1

	Hall
	0
	20
	72
	8
	0
	22.2

	COLA
	0
	0
	48
	52
	0
	29.1

	Basketball court
	0
	0
	0
	32
	68
	32.5

	Oval
	0
	0
	0
	12
	88
	31.8

	Bus stop
	0
	0
	40
	48
	12
	28.5


Examination – data processing and analysis; problem-solving (individual activity)
This component of the task is to be completed individually. It can be conducted in the classroom under examination conditions.
Marking guidelines have been provided for students in the sample assessment task. Students can use these to help refine their answers during the examination.
Provide students with a copy of the table containing the compiled thermal comfort survey and temperature data (Table 2 or Table 3).
Students work under examination conditions to complete the data analysis and problem-solving questions (Part B of the assessment data).
Differentiation: a blank copy of Table 2 could be given to students for entering their data. Alternatively, students could be asked to design and construct the table before data entry.
Marking the task
The marking guidelines (in the student sample assessment task) should be used to mark students’ responses. Additional annotations and sample answers are provided to support the marking process.
Sample responses
The sample responses are directed at teachers and contain key ideas related to the questions. It is strongly recommended that teachers adapt the sample responses to be relevant to the lessons taught and the extent of student learning. The marking guidelines are indicative and should be modified to reflect the knowledge and skills students are expected to demonstrate.
1. Describe the findings of the thermal comfort survey (refer to Table 2 or Table 3). How consistent are students’ experiences of thermal comfort in the various locations? (8 marks)
	All students felt hot in the open areas like the oval and the basketball court.
Everyone found the science lab comfortable.
Students had different opinions about the hall. Half (50%) thought it was nice, while the rest (50%) thought it was cool.
For the COLA area, half of the students (50%) found it pleasant, a quarter (25%) felt warm and another quarter (25%) felt hot.
Overall, some places were comfortable for everyone, but others felt different to different people.
Note: this sample response uses the percentage data in Table 3. If students rely on the counts in Table 2, the values should be adjusted accordingly.


Propose 3 reasons for the observed variations of thermal comfort data. (3 marks)
	The reasons for the varied observations of thermal comfort could be due to:
the heat tolerance of individuals
the clothing students were wearing during the investigation
the state of health of the students
wind, airflow, humidity (environmental factors).
Note: this sample response contains more than the 3 reasons required in the question. Students could pick any combination and may identify others.


What inference can you draw from this investigation? Support your answer with data from your investigation. (6 marks)
	The inference is that air temperature may be linked with thermal comfort, but the relationship is not clear. High temperatures were recorded in some areas, such as the outdoor spaces (the oval: 32.6°C and the basketball court: 33.3°C) and all students there felt hot. However, in the science laboratory with a temperature of 29.5°C, all students found it pleasant.
The data for the COLA was inconclusive. Although the temperature at the COLA was similar to the unshaded outdoor areas, 50% of students found it pleasant. Thus, temperature alone may not be the only factor influencing thermal comfort.


Compare the information obtained by sensory observation (thermal comfort) and those obtained with instruments (temperature). Reflect on the data obtained in this task to construct your response. (5 marks)
	We measured the temperatures in different areas of the school and examined how comfortable we felt in those areas. Thermal comfort is subjective and relative, so we could only tell if a place felt warmer, cooler or the same as another.
Generally, we disagreed on thermal comfort, resulting in variable data (for example, hall: 5% found it cool, 18% found it pleasant and 2% found it warm). However, we agreed on the temperatures at all locations.
The thermometers gave us accurate temperature measurements and everyone got the same readings at each place we checked. The thermometer has the specific purpose of measuring temperature only, whereas humans use different senses to decide on thermal comfort.


What other data will you collect to test your inference regarding the relationship between thermal comfort and temperature? Explain your reasoning. (2 marks)
	To test my inference, I will conduct the following data collection:
In addition to air temperature measurements, I could collect data on other environmental factors, such as humidity, wind speed, atmospheric pressure and light intensity. These factors also affect our perceptions of heat and cold. This will allow us to determine if those factors contribute to perceptions of thermal comfort.
or
I will repeat the investigation at different times of the year (for example, in spring, summer, autumn and winter). When seasons change, various environmental factors will also change. This will help determine whether the association between thermal comfort and environmental factors is consistent throughout the year.


Weather reports provide the daily temperature range. However, they also describe what the temperature ‘feels like’. For example, the weather report may indicate that today ‘feels like’ 15°C, although the air temperature is 18°C. Based on your understanding of thermal comfort and temperature, account for why weather reports provide both measurements. (2 marks)
	The data showed that temperature affects how comfortable we feel. Moderate temperatures make us more comfortable, while very high or very low temperatures make us less comfortable.
However, other environmental factors also affect how comfortable we feel. This was seen in our data, where students felt different levels of thermal comfort in some locations, such as the hall. The temperature indicated in weather reports provides an objective measurement, while the ‘feels like’ description indicates the subjective thermal comfort people might experience.


The following question is challenging and may be used at the teacher’s discretion. It is a complex concept about the qualitative and quantitative nature of data variables. It is not included in the student handout but may be added if teachers wish.
Does thermal comfort data collected in this activity represent qualitative data, quantitative data or both? Explain.
	The thermal comfort data collected in this activity is both qualitative and quantitative.
Qualitative: thermal comfort is about how people feel in different temperatures. The survey asked people if they felt cold, warm or hot in different places. This kind of information is qualitative because it describes how people feel and is not about numbers.
Quantitative: in this activity, we counted the number of people at each thermal comfort level. Counting produces numeric data, so the counts and percentages produced in this task represent quantitative data.
Five marks may be allocated to this question as follows:
one mark: an indication that thermal comfort data is both quantitative and qualitative
2 marks: explanation of qualitative data, with reference to the task’s activity
2 marks: explanation of the quantitative data, with reference to the task’s activity.




[bookmark: _Toc177122784]Assessment task notification
Name of task: thermal comfort
Type of task: practical investigation and written test
Weighting: [the weight of the assessment task is a school-based decision].
Submission details: [schools complete this section – include any important details about submission, format of the task, word limits, and submission procedures]
Outcomes being assessed:
A student:
explains how observations are used by scientists to increase knowledge and understanding of the Universe SC4-OTU-01
uses data to identify trends, patterns and relationships, and draw conclusions SC4-WS-06
identifies problem-solving strategies and proposes solutions SC4-WS-07
Science 7–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2023.
[bookmark: _Toc177122785]Task description
In this task, you will investigate how the environment (temperature) affects thermal comfort.
Thermal comfort refers to the state in which a person feels neither too hot nor too cold and is generally content with the surrounding temperature. Environmental factors such as temperature, humidity and air movement influence thermal comfort.
There are 2 parts to this task:
[bookmark: _Hlk176091965]Part A – collecting and processing data (group activity)
Part B – processing and analysing data; problem-solving (individual activity)
[bookmark: _Toc177122786]Part A – collecting and processing data (group activity)
You will be assigned 2 areas that do not use heaters or air conditioning to moderate the room temperature.
At your given location, you will:
survey your group members to determine their level of thermal comfort using a 5-point scale, where one indicates cold and 5 indicates hot.
measure the air temperature using a digital thermometer or other suitable device.
Your teacher will compile the results from all groups into one table of raw data. You must then construct a summary table of the data. Your teacher will provide more information on this.
[bookmark: _Toc177122787]Part B – processing and analysing data; problem-solving (individual activity)
In this part, you will answer a series of questions, based on the data you collected in Part A, under examination conditions. The questions are outlined in the marking guidelines. You can refer to the ‘Thermal comfort’ handout and the marking guidelines during the examination.
[bookmark: _Toc148336770][bookmark: _Toc177122788]Marking guidelines
1. Describe the findings of the thermal comfort survey (refer to Table 2 or Table 3). How consistent are students’ experiences of thermal comfort in the various locations? (8 marks)
	Marks
	Marking guideline descriptors

	7–8
	Provides a thorough analysis of the thermal comfort data
Describes the survey findings with supporting data, referring to all 3 location categories (indoors, shaded outdoors and unshaded outdoors)
Describes the variability or inconsistency in the data with reference to examples

	5–6
	Provides a sound analysis of the thermal comfort data
Describes the survey findings with supporting data (not all locations described)
Describes the variability or inconsistency in the data

	3–4
	Describes some survey findings with limited supporting data
Provides a basic description of the variability or inconsistency in the data

	1–2
	The description of the survey findings is basic, with little or no supporting data
The discussion of variability or inconsistency in the data is incoherent.


Propose 3 reasons for the observed variations of thermal comfort data. (3 marks)
	Marks
	Marking guideline descriptors

	3
	Provides 3 plausible reasons for the observed data

	2
	Provides 2 plausible reasons for the observed data

	1
	Provides one plausible reason for the observed data


What inference can you draw from this investigation? Support your answer with data from your investigation. (6 marks)
	Marks
	Marking guideline descriptors

	5–6
	Correctly states an inference and identifies the association between thermal comfort and temperature
Discusses all 3 location categories
Uses summary data to support the response

	3–4
	Correctly states an inference and identifies the association between thermal comfort and temperature
Uses summary data to support the response

	1–2
	Correctly states an inference and identifies the association between thermal comfort and temperature


Compare the information obtained by sensory observation (thermal comfort) and those obtained with instruments (temperature). Reflect on the data obtained in this task to construct your response. (5 marks)
	Marks
	Marking guideline descriptors

	5
	Describes the subjectivity of and variability in thermal comfort data
Describes the consistent temperature measurements obtained
Compares instruments and human senses in terms of the purpose for which they are used and the type of observations they allow
Appreciates that factors other than temperature that impact thermal comfort
Uses scientific terms such as precision, variability and so on correctly

	3–4
	Addresses some of the points above

	1–2
	Some relevant information is provided, but sensory observations are not directly compared with instrument data.


What other data will you collect to test your inference regarding the relationship between thermal comfort and temperature? Explain your reasoning. (2 marks)
	Marks
	Marking guideline descriptors

	2
	Correctly describes an additional factor to be investigated and provides a reason for it

	1
	Correctly identifies an additional factor to be investigated


Weather reports provide the daily temperature range. However, they also describe what the temperature ‘feels like’. For example, the weather report may indicate that today ‘feels like’ 15°C, although the air temperature is 18°C. Based on your understanding of thermal comfort and temperature, account for why weather reports provide both measurements. (2 marks)
	Marks
	Marking guideline descriptors

	2
	Accounts for the impact of environmental factors on thermal comfort
Relates this to the observations from this investigation

	1
	Accounts for the impact of environmental factors on thermal comfort




[bookmark: _Toc177122789]Thermal comfort handout
[bookmark: _Toc177122790][bookmark: _Hlk176091839]Part A – collecting and processing data (group activity) – thermal comfort survey and air temperature measurement
	Name:
	Teacher:
	Class:


1. Select one member of your group to record the data you will collect in this activity.
Record the date and time in Table 1 below. For each member of your group (including yourself):
1. record their names in Table 1
record your group members’ thermal comfort level (on a scale of 1–5) in Table 1.
Record the temperature for Location 1 in Table 1.
Move to Location 2 and repeat steps 1–3.
Table 1 – combined class data. Date: _____________ Time: __________
	Location number
	Location
	Name of group member
	Thermal comfort (1=cold, 2= cool, 3=pleasant, 4=warm, 5=hot)
	Temperature (°C)

	1
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	2
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Combine all students’ data in a spreadsheet to generate a class dataset (Table 2). Your teacher will provide instructions on how to do this.
Table 2 – thermal comfort at different locations (combined class data)
	Location
	Numbers of students reporting each thermal comfort level
	Mean Temperature (°C)

	
	1
(Cold)
	2
(Cool)
	3
(Pleasant)
	4
(Warm)
	5
(Hot)
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Using the data in Table 2, create another table where the thermal comfort data is presented as percentages (Table 3). Your teacher will provide instructions on how to do this.
Table 3 – Percentage of students at each thermal comfort level (summary data table)
	Location
	Percentage of students at each thermal comfort level
	Mean Temperature (°C)

	
	1
(Cold)
	2
(Cool)
	3
(Pleasant)
	4
(Warm)
	5
(Hot)
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


You have now completed the data collection and processing components of this task. You will require Table 2 and/or Table 3 for Part B of this task.


[bookmark: _Part_B:_Processing][bookmark: _Toc177122791]Part B – processing and analysing data; problem-solving (individual activity)
Examine the thermal comfort and air temperature data in Table 2 or Table 3. Using this data, answer the following questions.
1. Describe the findings of the thermal comfort survey (refer to Table 2 or 3). How consistent are students’ experiences of thermal comfort in the various locations? (8 marks)
	[bookmark: _Hlk175141455]

	

	

	

	


Propose 3 reasons for the observed variations of thermal comfort data. (3 marks)
	

	

	

	

	


What inference can you draw from this investigation? Support your answer with data from your investigation. (6 marks)
	

	

	

	

	

	

	

	

	


Compare the information obtained by sensory observation (thermal comfort) and those obtained with instruments (temperature). Reflect on the data obtained in this task to construct your response. (5 marks)
	

	

	

	

	

	

	

	

	

	


What other data will you collect to test your inference regarding the relationship between thermal comfort and temperature? Explain your reasoning. (2 marks)
	

	

	

	

	

	


Weather reports provide the daily temperature range. However, they also describe what the temperature ‘feels like’. For example, the weather report may indicate that today ‘feels like’ 15°C, although the air temperature is 18°C. Based on your understanding of thermal comfort and temperature, account for why weather reports provide both measurements. (2 marks)
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