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This program of learning refers to other resources designed to support the delivery of the Data science 2 focus area. This includes Teacher resource book 1, Teacher resource book 2 and the Data science 2 – Part A slide deck, the Data science 2 – sample assessment task – student notification, the Data science 2 – sample assessment task – teacher information, the 2.3 Univariate and bivariate analysis workbook, the 2.4 Fine particle pollution dataset workbook and the 2.7 Making evidence-based decisions – activity workbook.


[bookmark: _Toc241856402]Rationale
[bookmark: _Hlk112402278][bookmark: _Hlk112408500][bookmark: _Toc112681289][bookmark: _Hlk112408586][bookmark: _Hlk112408794]This sample program of learning has been developed by the NSW Department of Education. NSW Education Standards Authority (NESA) defines programming as ‘the process of selecting and sequencing learning experiences which enable students to engage with syllabus outcomes and develop subject-specific skills and knowledge’ (NESA 2022).
This program has been developed to assist teachers in NSW Department of Education schools in creating learning experiences contextualised to their classroom. The program has suggested timeframes that may need to be adjusted by the teacher to align with the school calendar and meet the needs of their students. The program may provide links to webpages not part of the department’s website. These links are provided as a source of information or activities that may be suitable for delivering the course content. These sites are managed by organisations, companies or individuals outside of our control, and the department is not responsible for the information or subsequent links on these webpages.
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This unit extends students’ understanding of scientific investigations by examining how data is used to evaluate scientific claims. Students learn to pose investigable questions, recognise and address data distortions, assess the validity and reliability of online sources, and communicate evidence-based arguments. A central focus is on using large datasets, in which students consider how scale can strengthen confidence in conclusions while also introducing challenges such as bias, oversimplification and confusing correlation with causation. Through this work, students develop the skills needed to be critical and informed consumers of scientific information in society.
Table 1 – Data science 2 program key information
	Feature
	Details

	Outcomes
	A student:
assesses the use of scientific knowledge and data in evidence-based decisions and when verifying the legitimacy of claims SC5-DA2-01
selects and uses a range of tools to process and represent data SC5-WS-05*
analyses data from investigations to identify trends, patterns and relationships, and draws conclusions SC5-WS-06
selects suitable problem-solving strategies and evaluates proposed solutions to identified problems SC5-WS-07
communicates scientific arguments with evidence, using scientific language and terminology in a range of communication forms SC5-WS-08
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.
*An additional outcome has been included in this program of learning.

	Assessment
	Data science 2 assessment task – data analysis (given to students once Part A of Data science 2 has been taught).

	Duration
	Data science 2 – Part A is delivered in Term 1 over 6 weeks (Essential questions 1 and 2). Part A covers the syllabus content groups:
Investigating questions and claims
Large datasets and scientific argumentation
Data science 2 in context
Note: Data science 2 – Part B is provided in a separate program of learning. Part B addresses Essential question 3, ‘How do we identify and investigate pseudoscientific claims?’ It is delivered at the end of Year 10 according to the Department’s Science 7–10 Stage 5 – sample scope and sequence (approximately 4 weeks).

	Special materials and equipment
	Students will need access to Microsoft Excel for multiple activities. Optional items to support scientific investigations include infrared thermometers and micro:bits.


Risk management: teachers are advised to undertake a risk assessment before conducting any investigation or experiment in their classrooms. For more information on developing risk assessments, see Risk Assessment – a pre-requisite for risk control.
[bookmark: _Toc227575282]

[bookmark: _Toc241856404]Progression of learning
Prior learning
The following content is foundational for learning about the concepts in the Data science 2 focus area:
posing scientific questions, identifying variables, planning fair tests, and collecting and recording data from simple investigations – Science 7–10 (2023) Stage 4 Working scientifically
distinguishing between scientific and non-scientific questions, recognising simple data patterns, and beginning to evaluate reliability and accuracy in small datasets – Science 7–10 (2023) Stage 4 Data science 1
how to calculate and use the mean and range of a small set of data – Science 7–10 (2023) Stage 4 Data science 1 
how to analyse data to identify patterns and verify hypotheses – Science 7–10 (2023) Stage 4 Data science 1
Future learning
After completing Data science 2 – Part A, students will be able to apply their learning to the following content:
evaluating pseudoscientific claims – Science 7–10 (2023) Stage 5 Data Science 2 – Part B
creating investigable questions – Science 7–10 (2023) Stage 5 Reactions, Stage 5 Waves and motion, Science Stage 6 syllabuses
using reliable scientific evidence to support or refute claims and make decisions – Science 7–10 (2023) Stage 5 Reactions, Stage 5 Waves and motion, Science Stage 6 syllabuses
the importance of large datasets and how to analyse them – Science Stage 6 syllabuses
Transfer of learning
Students will be able to use their learning developed in this focus area to:
develop arguments from a data-informed position
use critical thinking skills to discern truth from the information overload of the modern world.
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The focus area lesson sequences are grouped by essential questions.
[image: A graphic showing how to navigate the resources.]
The focus area resources refer to teacher resource books and slide decks using codes. For example, Lesson sequence '1.1 Investigable questions’ in the Data science 2 – Part A program is aligned with:
the activities in Data science 2 – Part A, Teacher resource book 1 (cross referenced as 1.1 TRB)
the Data science 2 – Part A slide deck (cross referenced as 1.1 PPT).
Formatting across the resources includes the following callout boxes:
Check for understanding: opportunities to check for understanding are in pink call out boxes. They are regular, low-stakes questions that help teachers quickly gauge every student’s understanding and support learning consolidation. Use the information gathered to provide immediate feedback, address misconceptions and adjust teaching through reteaching, differentiation or flexible grouping as needed. All Check for understanding questions are provided in the corresponding teacher resource book and slide deck.
Differentiation: differentiation opportunities are called out in blue callout boxes. Differentiation suggestions may include additional scaffolding to support students and provide opportunities to extend them.
Notes: grey callout boxes are used to provide additional support information or elaborations to support teaching and learning.
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[bookmark: _Ref233101101][bookmark: _Toc241856407]1 How do we structure investigations to evaluate a claim?
Table 2 – content and teaching and learning activities for Essential question 1 lesson sequence
	Content
	Teaching and learning activities
	Registration and evaluation notes

	Investigating questions and claims
Discuss the features of investigable and non-investigable questions, including considerations of available resources
	1.1 Investigable questions (approximately 1 hour)
Is it investigable? (1.1 TRB and 1.1 PPT)
Activate prior knowledge about scientific questions using a Frayer diagram, which students first learned about in the Data science 1 focus area.
Check for understanding 1: check students’ understanding of scientific questions from the Data Science 1 focus area resources. Display a series of questions for students to classify as scientific or non-scientific.
Define ‘investigable’ and ‘non-investigable’ scientific questions, unpack an example of each and outline the features of each question type.
Outline the quality criteria and features of an investigable scientific question, including the resources available. 
Model how quality criteria can be used to determine if a scientific question is investigable or non-investigable.
Check for understanding 2: students classify scientific questions as investigable or non-investigable using mini whiteboards. Use cold calling to check students' reasoning.
Guide students to complete an activity to determine whether questions are investigable by evaluating them using the given quality criteria and considering the available resources. Students provide reasoning for their judgements, drawing on information from the quality criteria.
Differentiation: students can generate their own investigable questions and justify why they are investigable using the quality criteria.
	

	Investigating questions and claims
Investigate how scientific knowledge is verified and refined by scientists through hypothesis testing and peer review
Analysing data and information
Use knowledge of scientific concepts to draw conclusions that are consistent with evidence
	1.2 Hypothesis testing and peer review (approximately 2 hours)
The peer review process (1.2 TRB and 1.2 PPT)
Show students Peer Review in 3 Minutes (3:15) and support them in extracting and summarising key points to outline the peer review process.
Lead a discussion on the significance of the peer review process in verifying and refining scientific knowledge, using the guiding questions and prompts provided in the teacher resource book.
Check for understanding 1: check students’ understanding of the peer review process by asking if given statements are true or false.
How hypotheses help science grow (1.2 TRB and 1.2 PPT)
Engage the class in reviewing a written text to build their understanding of hypotheses, hypothesis testing and peer review, including how scientific knowledge is verified and refined through these processes.
Use diagrams to support students’ understanding of how the provided example on changing models of the atom demonstrates hypothesis testing and peer review to refine the model of the atom.
Guide students to extract information from the written text to answer questions and consolidate their understanding of how scientific knowledge is verified and refined.
Constructing a scientific hypothesis (1.2 TRB and 1.2 PPT)
Activate prior knowledge about what a hypothesis is and how it is tested through scientific investigation.
Check for understanding 2: check students’ understanding of ‘hypothesis’ using a range of statements. Students select the scientific hypothesis from a list of statements.
Model how to formulate a hypothesis from an investigable scientific question by identifying the variables of the investigation and writing an ‘If … then … because …’ statement.
Check for understanding 3: check students’ ability to construct a scientific hypothesis from a given investigable question.
Guide students to, or independently, identify the variables in a series of investigable scientific questions, and construct hypotheses using the ‘If … then … because …’ scaffold.
Introduce students to the concept of ‘falsifiability’ where a scientific claim or hypothesis must be capable of being tested in a way that could show it to be wrong.
Facilitate a ‘Guess my rule’ game with students to demonstrate how attempting to falsify a claim can provide more information than simply trying to support a claim.
Note: the video The Most Common Cognitive Bias (4:43) demonstrates this game and unpacks why falsifiability is important. It may be worth watching to ensure correct understanding of how to facilitate the game.
Paper helicopters – hypothesis testing (practical investigation) (1.2 TRB and 1.2 PPT)
Students watch Paper Helicopter (Hopkins Engineering At Home) (1:41) and construct paper helicopters using the helicopter template.
Guide students to formulate a suitable, investigable scientific question, considering the independent, dependent and controlled variables. Students use quality criteria to evaluate their question and make improvements.
Students draw on prior learning to construct a suitable hypothesis for the investigation.
Students conduct an investigation to collect data to test a hypothesis about paper helicopters. They then analyse the data for trends and draw an evidence-based conclusion consistent with the evidence collected during the practical investigation.
	

	Investigating questions and claims
Develop criteria and use them to evaluate whether online content is valid and reliable
Analysing data and information
Analyse the validity of information from secondary sources
Problem-solving
Develop evaluation criteria relevant to identified problems
	1.3 Evaluating online content (approximately 1.5 hours)
Developing criteria to evaluate the reliability and validity of online secondary sources (1.3 TRB and 1.3 PPT)
Note: the syllabus requires students to extract information from reliable resources and analyse the validity of information from secondary sources. For information from a source to be valid, it must also be reliable and accurate, which is why accuracy is addressed.
Inform students that the reliability of a secondary source refers to the consistency of information with other reliable sources. Unpack questions that can be asked to evaluate a secondary source.
Present students with the problem of using secondary sources to answer research questions. Review the definitions of ‘reliability’, ‘accuracy’ and ‘validity’ in relation to secondary sources.
As a class, jointly construct evaluation criteria to assess the reliability, accuracy and validity of online secondary sources. Use the evaluation criteria to assess the reliability and validity of the online source Will blue light from electronic devices increase my risk of macular degeneration and blindness?
Check for understanding 1: check students’ understanding of reliability, accuracy and validity of online secondary sources by presenting students with each evaluation criterion and asking them to identify whether it relates to the reliability, accuracy or validity.
Evaluating the reliability and validity of online sources – microwaves and cancer (1.3 TRB and 1.3 PPT)
Define a ‘claim’ and outline considerations when determining whether a claim is true.
Students watch Your MICROWAVE Isn’t Convenient—It’s CARCINOGENIC (1:36), which claims that microwaves cause changes to your food and biology. Model how to evaluate the video source for its reliability and validity for one aspect of the evaluation criteria. Guide or have students independently evaluate the reliability and accuracy of the video using the evaluation criteria.
Guide students to conduct online research to evaluate the clams made in the video.
Check for understanding 2: check students’ understanding of the importance of reliable, accurate and valid sources and evidence in supporting and refuting claims.
	

	Investigating questions and claims
Identify a claim that can be scientifically tested with an investigation, or series of investigations, to test the claim
Explain the evidence and reasoning used to support conclusions about claims, using data from investigations
Problem solving
Evaluate claims using scientific knowledge and findings from investigations
	[bookmark: _1.4_Claims_that][bookmark: _Ref238133458]1.4 Claims that can be investigated scientifically (approximately 1.5 hours)
Claims we can investigate (1.4 TRB and 1.4 PPT)
Activate students’ prior knowledge of claims by reviewing the definition of a ‘claim’ as an assertion that something is true.
Check for understanding 1: check students’ understanding of what a claim is by providing them with statements and questions, asking them to identify whether each item is a claim and to provide reasoning for their responses.
Outline the features of a scientifically testable claim as a statement about a scientific concept that can be investigated by collecting measurable data through observation or experimentation.
Provide students with quality criteria for claims that can be scientifically tested through investigation and unpack these criteria using given examples. 
Check for understanding 2: check students' understanding of classifying claims as testable or not. Then model, using the criteria, how to justify the choice.
Model, jointly construct, or have students independently evaluate whether the given claims can be tested scientifically through investigation. Students justify their choice using the quality criteria.
Testing a claim
Pose a claim that ‘Black-coloured items heat up more than white-coloured items in the sun.’ Students draw on prior knowledge of scenarios where this may be evident, such as car colour, car upholstery, clothing, roof materials and so on.
Guide student groups to develop a valid and reliable scientific investigation to test this claim, conduct the investigation and then represent the data in a graph.
Each student group constructs a conclusion for their investigation, evaluating the claim using claim–evidence–reasoning.
Share each group's findings with the class by displaying the graphed data. Each group should share their conclusion with the class. Lead a discussion about how each investigation either supports or refutes the original claim. Students summarise the findings in a table.
	

	Investigating questions and claims
Explain the evidence and reasoning used to support conclusions about claims, using data from investigations
Conduct a written scientific argument showing how a range of evidence supports a claim
Problem solving
Evaluate claims using scientific knowledge and findings from investigations
Analysing data
Synthesise data and information to develop evidence-based arguments
Communicating
Present scientific arguments using evidence, correct scientific language and terminology, as appropriate to audience and purpose
Create written texts to communicate scientific investigations, explain scientific theories and principles, structure a scientific argument, and evaluate findings in light of scientific knowledge
	1.5 Evidence to support conclusions (approximately 1.5 hours)
What is a scientific argument? (1.5 TRB and 1.5 PPT)
Check for understanding: check students’ prior knowledge of scientifically valid claims from previous lessons. Students select the statement that best describes a scientific claim.
Define a ‘scientific argument’ and outline its key features, using the scientific arguments poster.
Demonstrate how claim–evidence–reasoning provides a simple framework for a scientific argument. Elaborate on how arguments can be strengthened by incorporating multiple sources of evidence.
Provide students with an example scientific argument that responds to the claim ‘houses with ceiling insulation lose heat more slowly than houses without ceiling insulation’. Guide students to annotate the features of the argument using the infographic on scientific arguments.
Note: the simplest form of a scientific argument is claim–evidence–reasoning. However, complex arguments contain more elements. In Data science 2, scientific argumentation is extended to draw on multiple sources of evidence to support a claim.
Writing a scientific argument (1.5 TRB and 1.5 PPT)
Note: this activity draws on the investigations covered in ‘Testing a claim’ in lesson sequence 1.4 Claims that can be investigated scientifically. Students will need access to the summary table they created for the investigation, as they will use it to form some of the evidence in their scientific argument.
Activate students’ prior knowledge of the practical investigations they conducted in ‘Testing a claim’ in lesson sequence 1.4 Claims that can be investigated scientifically.
Students summarise the findings from a range of investigations into the effect of colour on temperature and determine whether the findings support or refute the claim that dark-coloured objects heat up more than lighter-coloured objects.
Guide students to conduct a secondary-source investigation into the claim. Students document evidence that supports or refutes the claim and record the references used.
Support students with varying levels of scaffolding, tailored to students’ needs, to construct a written scientific argument in response to the claim. Students should draw on evidence from the practical investigations and secondary sources to support their argument.
Students participate in peer feedback by completing ‘2 stars and a wish’.
Differentiation: adjust the level of scaffolding for the scientific arguments based on students’ needs. Display the infographic on scientific arguments for all students as a universal support. Paragraph-level prompts or sentence starters could also be provided.
	


[bookmark: _Toc112681291]

[bookmark: _Ref233101121][bookmark: _Toc241856408]2 How do we analyse large datasets to support scientific investigations?
Table 3 – content and teaching and learning activities for Essential question 2 lesson sequence
	Content
	Teaching and learning activities
	Registration and evaluation notes

	Large datasets and scientific argumentation
Outline the features, collection, uses and applications of large datasets
	2.1 Large datasets (approximately 1 hour)
Features, collection, use and applications of large datasets (2.1 TRB and 2.1 PPT)
Check for understanding 1: check students’ prior knowledge of what a dataset is through a multiple-choice question.
As a hook, ask a series of questions that prompts students to consider ‘How much data is enough?’ and how confident they would be in the findings. For example, ‘Would you trust a weather forecast based on 3 days of data?’
Define a ‘large dataset’, distinguishing it from a ‘small dataset’.
Support students in matching the features of large datasets to their descriptions in a provided text.
Engage with a text on the benefits of large datasets and recall how to skim and scan to summarise key information from a given table.
Unpack the various uses of large datasets, including:
identify patterns and trends
monitor change
investigate relationships between variables
evaluate scientific claims
make predictions
support decision-making
compare data.
Students complete an activity to match the uses of large datasets with their descriptions.
Check for understanding 2: students evaluate true or false statements to demonstrate their understanding of how large datasets affect reliability, causation and pattern identification in scientific investigations.
Outline the various methods that scientists use to collect data by unpacking examples of each. Emphasise that scientists use standardised methods, so measurements collected by different people, instruments or locations can be accurately compared.
	

	Large datasets and scientific argumentation
Identify and outline the benefits of using descriptive statistical analysis techniques to assist in recognising or communicating patterns
Processing data and information 
Select and use a range of representations to organise data and information, including graphs, keys, models, diagrams, tables and spreadsheets
Calculate a range of descriptive statistics using SI units
Analysing data and information
Describe patterns and trends, including inconsistencies in data and information
	[bookmark: _2.2_Descriptive_statistics]2.2 Descriptive statistics techniques (approximately 2 hours)
Calculating descriptive statistics – mean, median and standard deviation (2.2 TRB and 2.2 PPT)
Check for understanding 1: assess students’ prior knowledge of mean, mode and range, including how to use the formula functions in Microsoft Excel to find the mean, mode and range of the data.
Define ‘descriptive statistics’ and ‘descriptive analysis’, distinguishing between the 2 concepts with an example.
Define the term ‘median’ and explain what it can reveal about a dataset. Demonstrate how the median is calculated differently depending on whether a dataset has an odd or even number of data points.
Check for understanding 2: check students’ understanding of how to determine the median in a dataset with an even number of values and a dataset with an odd number of values.
Provide students with a scenario and a dataset about the number of seeds produced by bean plants. Unpack the interpretation of the mean and median. Demonstrate how to calculate the mean and median using a Microsoft Excel spreadsheet. 
Provide students with another scenario and dataset about a bird survey at 2 different park locations. Students enter the dataset into Microsoft Excel and then use the appropriate formulas to practise calculating the mean and median.
Guide students to interpret the statistical analyses and respond to the questions.
Define ‘standard deviation’ and explain how it can provide insights into a dataset. Model how to calculate the standard deviation of data values in a Microsoft Excel spreadsheet.
Check for understanding 3: students demonstrate understanding by identifying the correct Microsoft Excel formula for calculating the standard deviation of a dataset.
Students independently, or with support, use formula functions in Microsoft Excel to find the median and standard deviation of the bird survey data. Students respond to descriptive analysis questions to demonstrate their understanding of the descriptive statistics.
Differentiation (2.2 TRB and 2.2 PPT): extend students by introducing them to the concept of the ‘coefficient of variation’. The coefficient of variation is also included as an extension activity throughout several activities in the teacher resource book.
Calculating and representing descriptive statistics – quartiles and box plots (2.2 TRB and 2.2 PPT)
Teach students what a ‘quartile’ is and describe the boundary values used when arranging data into quartiles.
Outline what a ‘box plot’ is and show how individual data points are distributed in a dataset. Teach students how to unpack and interpret a box plot, explaining how it can identify the median, quartiles and potential outliers.
Guide students to extract descriptive statistics from a given box plot to understand the data it represents.
Check for understanding 4: check students’ understanding of interpreting a box plot to identify the correct quartile values. Students record their answers on a mini whiteboard.
Explain to students how data from different groups can be compared using multiple box plots. Use targeted questions to prompt students to conduct a descriptive analysis of 2 box plots on a familiar dataset. Students can respond using mini whiteboards. Use additional questions and cold calling to elicit reasoning for students’ responses.
	

	Large datasets and scientific argumentation
Use available large datasets to develop and test a question
Conduct a univariate analysis and a bivariate analysis using large datasets
Processing data and information
Select and use a range of representations to organise data and information, including graphs, keys, models, diagrams, tables and spreadsheets
Problem solving
Select suitable strategies and implement them to solve an identified problem
Analysing data and information
Describe patterns and trends, including inconsistencies in data and information
Describe relationships between variables
Use graphed data from investigations to extrapolate or interpolate information to make predictions
	2.3 Univariate and bivariate analysis (approximately 2 hours)
Note: the activities in this sequence involve a non-scientific dataset with 50 data points. The content learned in this sequence is applied to a large scientific dataset in 2.4 Univariate and bivariate analysis of a large dataset.
Understanding univariate and bivariate analysis of datasets (2.3 TRB and 2.3 PPT)
Unpack the features of univariate and bivariate analysis, including number of variables, purpose, common questions that can be answered and common representations of the data.
Show students a range of investigable scientific questions and classify them as answerable with univariate or bivariate analysis and explain why.
Use a dataset to show students that the scientific question posed determines the type of analysis required, rather than the dataset itself. Show students how different representations lend themselves to particular types of analyses:
box plots are useful for univariate analysis
a scatter plot or a line graph can be useful for a bivariate analysis.
Univariate analysis of a dataset (2.3 TRB and 2.3 PPT)
Check for understanding 1: check for understanding of ‘univariate analysis’ using a multiple-choice question. Students select a question suitable for univariate analysis.
Unpack a simple dataset in Microsoft Excel on daily temperature and ice cream sales and then guide a discussion on the types of questions that could be investigated using a univariate analysis.
Check for understanding 2: check students' understanding of appropriate ways to investigate different questions that require a univariate analysis. Students use mini whiteboards to select the types of descriptive statistics or representations suitable for each question.
Model for students how to conduct a univariate analysis of the dataset to answer selected questions based on temperature, ideally so they can produce a histogram and a box plot.
Model and guide students to conduct a univariate analysis of the dataset, using descriptive statistics and suitable representations, to answer selected questions based on ice cream sales.
Differentiation: the ‘Student resource – univariate analysis of daily temperature and ice cream sales’ dataset provides a narrower focus for the univariate analysis, with highly scaffolded steps to support students through the descriptive statistics, suitable representations and interpretation of data.
Bivariate analysis of a dataset (2.3 TRB and 2.3 PPT)
Check for understanding 3: check students’ prior knowledge of the types of questions that require a bivariate analysis to answer them. Students select the correct answers from a list and display them on mini whiteboards. 
Display a simple dataset in Microsoft Excel on ice cream sales and daily maximum temperature and guide a discussion about the types of questions that could be investigated with a bivariate analysis.
Guide students through conducting a bivariate analysis of the dataset (question – represent – describe – quantify – conclude). As part of the analysis, support students in constructing a scatter plot with a line of best fit in Microsoft Excel. 
Students extrapolate and interpolate using the line of best fit to predict the ice cream sales for given temperatures. 
	

	Large datasets and scientific argumentation
Use available large datasets to develop and test a question
Conduct a descriptive analysis of a large dataset
Conduct a univariate analysis and a bivariate analysis using large datasets
Processing data and information
Select and use a range of representations to organise data and information, including graphs, keys, models, diagrams, tables and spreadsheets
Calculate a range of descriptive statistics using SI units
Identify data which supports or refutes questions, hypotheses and proposed solutions to problems
Analysing data and information
Describe patterns and trends, including inconsistencies in data and information
Use knowledge of scientific concepts to draw conclusions that are consistent with evidence
Evaluate conclusions and evidence, including identifying sources of uncertainty and possible alternative explanations
	2.4 Univariate and bivariate analysis of a large dataset (approximately 1 hour)
Fine particle pollution – secondary source investigation (2.4 TRB and 2.4 PPT)
Unpack the large dataset in Microsoft Excel for students by explaining the context of Mayfield near Newcastle and the range of small particles that are monitored.
Lead a discussion about the types of questions based on the dataset that could be answered using a univariate analysis. 
Students independently, or with guidance, complete a univariate analysis of their chosen variable from the data by:
calculating descriptive statistics
constructing suitable graphical representations
analysing the data to answer the chosen question.
Lead a discussion about the types of questions based on the dataset that could be answered using a bivariate analysis.
Students independently, or with guidance, explore and analyse the dataset to:
develop a question that can be tested using bivariate analysis
represent the data using a line or scatter plot
analyse the patterns seen in the data and respond to their scientific question.
Students also identify aspects of their data that may be explained by changes in industrial operations near Mayfield NSW, and natural events, such as dust storms and bushfires, by drawing on provided information.
Differentiation: while the ‘Student resource – fine particle pollution secondary source investigation’ is quite open-ended, the sample response provides 3 possible questions and analyses that the teacher can guide where required. Adjust the level of support based on student needs.
Note: the data in the Microsoft Excel workbook ‘2.4 Fine particle pollution dataset’ has been adapted from the dataset provided by Australian Nuclear Science and Technology Organisation (ANSTO) in their Monitoring fine particle air pollution in Newcastle activity. ANSTO also provides a student worksheet that could be used as part of a follow-up extension activity.
	

	Large datasets and scientific argumentation 
Recognise the difference between causal and correlational relationships
Analysing data and information
Describe patterns and trends, including inconsistencies in data and information
Describe relationships between variables
	2.5 Correlation and causation (approximately 1 hour)
Correlation and causation (2.5 TRB and 2.5 PPT)
Introduce the concepts of ‘causation’ and ‘correlation’ using the examples provided to reinforce that association alone is not enough; a directly explained cause is required.
To deepen students' thinking on correlation and causation, share graphs from the website Spurious Correlations and discuss the saying ‘correlation is not causation’.
Provide students with a text and model, jointly construct or have them independently extract and summarise information on correlation, types of correlation and causation, including the conditions required to establish causation. Students respond to comprehension questions to demonstrate their understanding of correlation and causation.
Differentiation: introduce students to the correlation coefficient ( value), which measures the strength and direction of a linear relationship between 2 variables.
Check for understanding 1: students complete a matching activity to identify the type of correlation in scatter plots and justify their choices by describing the data trends.
Determining causation (2.5 TRB and 2.5 PPT)
Check for understanding 2: check for understanding of how to describe relationships in a graph using a series of questions. Students can display their answers on mini whiteboards.
Revisit the difference between a correlational and causal relationship by facilitating a class discussion. Review the conditions for establishing causation.
Guide students to analyse the results of an investigation into the growth of bean plants given different amounts of water. Students evaluate whether the data demonstrates a causal relationship by applying their understanding of the conditions for causation.
	

	Large datasets and scientific argumentation
Explore the role of large datasets and statistical analysis in validating scientific findings
	2.6 Validating scientific findings (approximately 30 minutes)
The role of large datasets and statistical analysis in validating findings (2.6 TRB and 2.6 PPT)
Note: this content point has been addressed throughout the learning in Essential question 2. This activity provides an opportunity to consolidate this.
Provide students with the comprehensive activity and guide them through reading and summarising the text. Support students in identifying key ideas about the meaning of validation, the role of large datasets and the role of statistics in validating scientific findings.
Model or jointly construct responses to the comprehension questions as needed and use class discussion to check understanding.
Check for understanding: students complete a multiple-choice question to demonstrate their understanding of what it means to validate a scientific finding.
	

	Data science 2 in context
Use data to make evidence-based decisions about a familiar issue and assess the implications of these decisions
Problem-solving
Select suitable strategies and implement them to solve an identified problem
Develop evaluation criteria relevant to identified problems
Assess the solutions proposed based on the relevant evaluation criteria
Use cause-and-effect relationships and models to explain ideas and make predictions
Evaluate different approaches used to solve problems
Evaluate claims using scientific knowledge and findings from investigations
	2.7 Making evidence-based decisions (approximately 2.5 hours)
Making evidence-based decisions about a familiar issue – secondary-source investigation (2.7 TRB and 2.7 PPT)
Present students with a problem statement related to the timing and prioritising of age groups to administer the influenza vaccine. 
Introduce the ‘Define, Examine, Create, Identify, Decide and Evaluate’ (D.E.C.I.D.E) framework for solving problems using evidence. 
Provide students with a dataset about influenza cases in Sydney in 2023 and review the descriptive statistics (see 2.2 Descriptive statistics techniques). Unpack the dataset with students.
Unpack what is meant by an ‘evidence-based decision’ in this context, using evidence to support conclusions and constructing scientific arguments.
Check for understanding: check students’ understanding of making evidence-based decisions using a mini whiteboard activity. Students indicate which of the provided statements are evidence-based decisions.
Teach students how to make an evidence-based decision to solve the identified problem by guiding them to complete ‘Student resource – making evidence-based decisions to solve a problem’ following the D.E.C.I.D.E framework.
Define the problem – teach students how to define the problem from the problem statement about the timing and rollout of the influenza vaccine.
Examine the data – teach students how to process and analyse the data in the workbook to respond to the questions provided. Students will also use a cause-and-effect relationship to predict influenza cases.
Create evaluation criteria – teach students how to create evaluation criteria. Use this to judge which solution best addresses the problem.
Identify solutions – teach students how to use the data to develop suitable solutions to the problem. Outline the strengths and weaknesses of the solutions to evaluate the approaches.
Decide using evidence – teach students to make a judgement based on their evaluation of the solutions in ‘Part D: Identify solutions’ to select the most appropriate solution and to construct an evidence-based recommendation for the problem.
Evaluate and refine – teach students to reflect on their recommendation, assess the implications of the decision made, assess the proposed solution against the relevant evaluation criteria from Part C and outline any limitations in the data.
Differentiation: provide support by giving students a version of the dataset with key cells (for example, highest and lowest values) shaded to draw attention to important evidence for the decision. This may help focus their attention on the most relevant data points and can reduce the cognitive load of scanning through large datasets.
	

	Investigating questions and claims
Discuss the features of investigable and non-investigable questions, including considerations of available resources
Explain the evidence and reasoning used to support conclusions about claims, using data from investigations
Conduct a written scientific argument showing how a range of evidence supports a claim
Large datasets and scientific argumentation
Conduct a descriptive analysis of a large dataset
Recognise the difference between causal and correlational relationships
Explore the role of large datasets and statistical analysis in validating scientific findings
Data science 2 in context
Use data to make evidence-based decisions about a familiar issue and assess the implications of these decisions
Analysing data and information
Synthesise data and information to develop evidence-based arguments
Problem-solving
Select suitable strategies and implement them to solve an identified problem
Evaluate claims using scientific knowledge and findings from investigations
Communicating
Present scientific arguments using evidence, correct scientific language and terminology, as appropriate to audience and purpose
	2.8 Assessment task – data analysis (approximately 1 hour)
Deliver the assessment task, an in-class examination over one lesson, where students are required to answer questions by interpreting and analysing the provided datasets.
Optional preparation: before the assessment, use slides 2.8 PPT ‘Assessment task preparation’ (2 slides) to revise how different graph types, multivariate and heat maps, can be analysed and how evidence to support or refute claims can be extracted from them.
	


[bookmark: _Toc146805877][bookmark: _Toc147481174]Note: the remainder of the Data science 2 content is covered in the Data science 2 – Part B program of learning. Part B covers the Pseudoscience component of the syllabus.


[bookmark: _Toc241856409]Overall program evaluation
[bookmark: _Toc148102528][bookmark: _Hlk148102399]Collating ongoing evaluations and reflecting on the program's strengths and areas for development creates opportunities to enhance student outcomes. The following prompts can be used to support your evaluation of the program:
· Did the program assist all students in improving their learning?
· How could the sequencing of the program be improved?
· What did the student evaluations of the program indicate? How can these be actioned to improve the program?
· The strategies and resources that were most effective for student learning were …
· Teaching strategies and resources that would benefit from review and refinement are …
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