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Evidence base	1
This program of learning refers to other resources designed to support the delivery of the Data science 1 focus area. This includes Teacher resource book 1 (TRB1), Teacher resource book 2 (TRB2) and the Data science 1 slide deck (DA1 PPT).


[bookmark: _Toc214458229]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 to create learning that is 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 that are not part of the department’s website. These links are provided as a source of information or activities that may be suitable in 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.
[bookmark: _Toc214458230]Overview
Data Science 1 introduces Year 8 students to the practices of modern science: gathering reliable data, analysing patterns, and developing models that can both explain and forecast the world around them. The unit is structured around 2 essential questions: one taught at the start of Year 8 and the other at the end of Year 8: ‘How is data generated, collected, and evaluated to ensure its quality and usefulness?’ and ‘How do scientific models help us understand and predict real-world events?’
Essential question 1 is taught over 4 weeks at the start of Term 1, Year 8. Here, students learn to design testable scientific questions, calculate measures such as mean, range and mode, evaluate reliability and accuracy, and communicate findings in visual formats, including histograms and scientific posters. Essential question 2 is taught over 6 weeks at the end of Term 4 Year 8. Here, students study the approach to scientific inquiry and all about scientific models by analysing them, applying them, and then making them. These skills and knowledge align directly with syllabus outcomes SC4‑DA1‑01, SC4‑WS‑06 and SC4‑WS‑07, which emphasise the use of data to identify trends, draw conclusions and propose solutions.
The learning experiences are deliberately varied to include hands-on investigations (such as arm-length ratios), digital footprint analysis and analogue-to-digital bushfire simulations. This highlights that data science is an interdisciplinary field and is increasingly part of daily life. Students critically evaluate to distinguish scientific inquiry from nonscientific claims, such as horoscopes.
The activities in Section 1.3 'Analysing primary data', are selected to enable quick, firsthand data collection that can be carried out in every classroom with minimal equipment. The focus is on developing working scientifically skills, and teachers are encouraged to modify these activities to gather data that is relevant and engaging for their students. 
Teachers are also encouraged to use the strategy of ‘Data talks’ to launch their lessons (see Appendix). Data talks are brief 5-to-10-minute classroom discussions designed to spark students’ curiosity and promote questioning. Students are shown a visual representation of data and asked what they notice and what they wonder. Data talks offer opportunities to interpret data presented in different ways. 
Prior learning
Students should come into this unit with an understanding of:
how to collect and organise data using a variety of scientific tools and instruments (Stage 4 Science Observing the Universe).
examples of scientific models used to explain and predict, including
physical Solar System models for cyclic patterns of lunar phases and eclipses (Stage 4 Science Observing the Universe)
using force diagrams to model balanced and unbalanced forces (Stage 4 Science Forces)
modelling solutions using particle theory (Stage 4 Science Solutions and mixtures)
modelling how a body of water can become polluted (Stage 4 Science Solutions and mixtures)
drawing or annotating representations of models of organ systems to describe their processes and functions (Stage 4 Science Living systems)
describing the location, relative charge and mass of protons, neutrons and electrons using the planetary atomic model (Stage 4 Science Periodic table and atomic structure)
modelling cellular processes, including respiration and photosynthesis (Stage 4 Science Change)
modelling the formation of fossils and explain how fossils show evidence that different organisms existed at different times in the past (Stage 4 Science Change)
Future learning
Apply statistics to enhance their analysis of data from investigations (Stage 5 Science Data science 2)
Assess the reliability and accuracy of collected data (Stage 5 Science Disease)
Use available data to identify trends and make predictions (Stage 5 Science Environmental sustainability)
Transfer of learning
Students will be able to use their learning to:
recognise and distinguish between scientific and nonscientific information presented in mainstream media
safely engage in online activities
create models that can be used to explain observable phenomena
apply appropriate calculations to analyse data collected in investigations.
Table 1 – Data science 1 program key information
	Feature
	Details

	Outcomes
	A student:
explains how data is used by scientists to model and predict scientific phenomena SC4-DA1-01
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.

	Assessment
	A sample assessment task has been provided for assessing the learning for the first essential question in the Data science 1 focus area. The task is designed to assess students' understanding of how scientists use data to model and predict scientific phenomena, as well as their skills in analysing data and information, and problem-solving.

	Duration
	The total duration of 10 weeks is split into 2 lesson sequences.
Data science 1 – Part A: Essential question 1 – 4 weeks (start of Term 1)
Data science 1 – Part B: Essential question 2 – 6 weeks (end of Term 4)


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: _Toc214458231]
Navigating the resources
This section provides information for teachers to navigate the teacher resource books and the supporting PowerPoint for Data science 1. All content in these resources is aligned with the topics in the sample program. For example, the topic '1.1 Scientific questions’ in the Data science 1 program is aligned with '1.1 Scientific questions’ activities in Teacher Resource Book 1 and supporting PowerPoint documents.
Additional information for the activities in the program, such as practical investigation instructions, student worksheets and more, will be found in the corresponding teacher resource books (TRB1, TRB2). The supporting PowerPoint slide deck (DA1 PPT) contains student-facing information, such as learning intentions and success criteria and checks for understanding, for each topic in the program.
Table 2 – resource coding for cross-referencing between the program and supplementary resources
	Coding in this resource
	Document that it is referring to

	TRB1
	Teacher resource book 1 – Data science 1

	TRB2
	Teacher resource book 2 – Data science 1

	DA1 PPT
	Slide deck – Data science 1


[bookmark: _Toc214458232]Lesson sequence
[bookmark: _Toc214458233]1. How is data generated, collected and evaluated to ensure its quality and usefulness?
Essential question 1 is taught over 4 weeks at the start of Term 1 Year 8.
Table 3 – content and teaching and learning activities for essential question 1
	Content
	Teaching and learning activities
	Registration and evaluation notes

	[bookmark: _Hlk193799552]Collecting, using and analysing data
Formulate and investigate scientific questions that can be addressed with data
Analysing data and information
Identify data which supports or refutes a testable statement being investigated or a proposed solution to a problem
Propose inferences based on presented information and observations
	[bookmark: _1.1_Scientific_questions][bookmark: _Ref204097285][bookmark: _Toc214458234]1.1 Scientific questions
Classifying questions (TRB1 and DA1 PPT)
Checkpoint: review prior knowledge by asking students to make one observation and one inference about the image in DA1 PPT ‘1.1 Checkpoint – observations and inferences’.
Revise the difference between observations and inferences. Students make observations and inferences in response to a stimulus image or video.
Outline the characteristics of a good, testable scientific question. Students complete a Frayer diagram to summarise the definition, characteristics, examples and non-examples for ‘scientific question’.
Students classify questions as testable or not, identify the types of data to collect and recommend improvements to their questions.
Students identify appropriate criteria to answer testable questions and then gather data to address them.
What do we mean by better? (TRB1 and DA1 PPT)
[bookmark: _Hlk206162050]Students use the Fair Test Lab simulation to run simulations on plant growth to investigate the question, ‘What temperature makes tomato plants grow better?’
Students improve the question by clearly defining what ‘better’ might mean in this context. 
Data from the simulation is used as evidence to support or refute their claim on which temperature is ‘best’.
Checkpoint: modify this question to make it testable. For example:
Are Brand A batteries better than Brand B?
	

	Collecting, using and analysing data
Conduct repeated experimental trials to calculate and compare the mean and range of data collected by different groups to discuss the accuracy and reliability of experimental data
Analysing data and information
Identify patterns and relationships in graphs, keys, models, diagrams, tables and spreadsheets
	[bookmark: _Toc214458235]1.2 Analysing data
Describing data (TRB1 and DA1 PPT)
Define ‘range’ as the difference between the highest and lowest values in a dataset.
Define the ‘mean’ as the sum of values in a dataset divided by the total number of values in the dataset, also known as the average.
Define ‘mode’ as the most common value in a dataset.
Students calculate the range, mean and mode of a simple dataset involving repeated trials, both manually and using Microsoft Excel.
Analysing frequency histograms (TRB1)
Outline the main features of a frequency histogram.
Students analyse frequency histograms to identify patterns and relationships.
Discuss examples where the mode does not match the mean in datasets involving repeated trials.
Note: the discussion of accuracy and reliability indicated in the syllabus point will be addressed in section 1.3 ‘Analysing primary data’.
Checkpoint: students interpret data in histograms from DA1 PPT ‘1.2 Checkpoint – interpreting histograms 1 and 2’ and by answering questions in TRB1.
Analysing line graphs (TRB1 and DA1 PPT)
Outline the main features of line graphs, then, with support, have students analyse a range of line graphs. Students analyse data on the growth rate of plants and respond to questions.
Checkpoint: students interpret and answer questions on a line graph using DA1 PPT ‘1.2 Interpreting data from graphs checkpoint’ and questions in TRB1.
	

	Collecting, using and analysing data
Conduct repeated experimental trials to calculate and compare the mean and range of data collected by different groups to discuss the accuracy and reliability of experimental data
Analyse data collected from a range of student investigations to look for patterns and test whether data is consistent with an initial prediction
Analysing data and information
Identify data which supports or refutes a testable statement being investigated or a proposed solution to a problem
Assess the reliability of gathered data and information by comparing it to observations and information from other sources, including published scientific writing
Use scientific understanding to identify relationships and draw conclusions based on students’ data and secondary sources
	[bookmark: _Toc214458236]1.3 Analysing primary data
Arm length ratio (TRB1)
Students conduct a firsthand investigation to collect a class dataset by measuring hand and forearm lengths. Students organise data using a table and then construct a histogram to represent the data. Students calculate the mean and range from primary data.
Optional: students investigate the ‘Golden ratio’ and the Fibonacci sequence in nature.
Checkpoint: calculate the mean and range of a set of results using DA1 PPT ‘1.3 Analysing primary data checkpoint 1’
Coin toss (TRB1)
Define ‘reliability’ as the extent to which repeated observations and/or measurements taken under identical circumstances will yield similar results.
Define ‘accuracy’ as the extent to which measurements are considered to be close to the true value.
Students investigate the impact of repetition and averaging on the quality of collected data and test whether the results are consistent with their initial prediction. They collect and analyse primary data using Microsoft Excel from a coin toss activity to evaluate the accuracy and reliability of the results.
Determining acceleration due to gravity (g) (TRB1)
Students determine the acceleration due to gravity by dropping a ball from 2 different heights, then compare the reliability and accuracy of each set of results.
Checkpoint: Which method is more reliable and accurate? Using data on DA1 PPT ‘1.3 Analysing primary data checkpoint 2’.
	

	[bookmark: _Toc112681291]Data
Examine a range of sources of data and their applications
Recognise that data science is an interdisciplinary field that uses statistics, scientific methods and processes, algorithms and systems to develop knowledge by extracting or extrapolating insights from data
Problem-solving
Evaluate the suitability of different strategies for solving an identified problem using given criteria
	[bookmark: _Toc214458237]1.4 Generating and using data
What is data science?
Define key terms used to describe data science (for example, interdisciplinary, statistics, scientific methods and processes, algorithms, systems, develop knowledge, extract, extrapolate, insights).
Students practise using these terms in sentences and connect each to common examples to describe what data science is and how it is used in our daily lives.
Classifying data (TRB1 and DA1 PPT)
Define primary and secondary data sources, along with their respective applications.
Explore a range of data sources measuring temperature and classify each as either primary or secondary.
Students apply their knowledge from 1.1 Scientific questions to suggest scientific questions that the provided data sources could address.
Checkpoint: cold-call students using other scenarios to identify the source of data, either primary or secondary DA1 PPT ‘2.1 Checkpoint – investigating screen time’.
Selecting the best source of data (TRB1)
Introduce evaluation criteria for selecting suitable data sources.
Students explore 2 scenarios to select the most appropriate data source to answer a scientific question and justify their choice using the evaluation criteria.
	

	Collecting, using and analysing data
Analyse data collected from a range of student investigations to look for patterns and test whether the data is consistent with an initial prediction
Analysing data and information
Use scientific understanding to identify relationships and draw conclusions based on students’ data and secondary sources
Problem-solving
Identify problems and devise possible strategies or solutions
Evaluate the suitability of different strategies for solving an identified problem using given criteria
	[bookmark: _Toc214458238]1.5 Creating a scientific poster – depth study (2 hours)
Presenting data analysis (TRB1 and DA1 PPT)
Students collect, analyse and present data in the classroom. The data collection and poster are completed in one lesson and then displayed for evaluation in the next lesson.
Lesson 1: in groups, students address a simple problem by creating a testable question, making a prediction, collecting primary data, looking for patterns and determining whether the data are consistent with their prediction, then presenting their findings and drawing a conclusion to the class as a scaffolded scientific poster.
Lesson 2: the class then evaluates a selection of posters using evaluation criteria to determine if the data collection strategy provided answers to the identified problem.
Note: this activity satisfies the requirements for 2 (out of 5) hours of a depth study in Year 8.
Differentiation: this task allows for differentiation of content. For example, provide students with a testable question and the data, change the size of the dataset to be collected, or offer scientific readings from which to extract data.
This task also allows for product differentiation. For example, provide choices for presenting and publishing information and for demonstrating understanding, such as through multimedia, verbal or school-community presentations.
	

	Data
Examine the digital footprint created by different online activities to recognise the importance of engaging safely with digital systems
Problem-solving
Identify problems and devise possible strategies or solutions
Use identified strategies to suggest possible solutions to a familiar problem
	[bookmark: _Toc214458239]1.6 Your digital footprint
What’s your brand? (TRB1)
Students explore their digital footprint and engage in an activity to determine its impact on their online brand.
Complete reflective questions and activities from the ‘What’s your brand?' resource.
Students Google themselves and explore strategies to monitor and improve their digital brand.
Define digital footprint as the trail of information you leave online. This includes what you post, share, search and what others post about you. It can last forever and affect how people view you.
Checkpoint: multiple-choice scenario on DA1 PPT ‘2.3 Checkpoint – managing your brand’.
Your friend just posted a short video of your group being silly at school. You are tagged in the video, and it is publicly viewable. Someone you do not know comments on it. What is the best thing you should do next?
	

	Various content from outcomes
(see task for details)
SC4-DA1-01 explains how data is used by scientists to model and predict scientific phenomena 
SC4-WS-06 uses data to identify trends, patterns and relationships, and draw conclusions 
SC4-WS-07 identifies problem-solving strategies and proposes solutions 
	[bookmark: _Toc214458240]1.7 Assessment task
Detailed information on this task can be found in the Assessment task – Data Science 1 on the Planning, programming and assessing Science 7–10 webpage.
This optional assessment task is to be delivered as a 1-hour in-class task after completing up to this point in the program (after essential question 1). 
The task is designed to assess students' understanding of how scientists use data to model and predict scientific phenomena, as well as their skills in analysing data and information, and problem-solving.
	




[bookmark: _Toc214458241][bookmark: _Toc146805877][bookmark: _Toc147481174]2. How do scientific models help us understand and predict real-world events?
Essential question 2 is taught (over 6 weeks) at the end of Term 4 Year 8.
Table 4 content and teaching and learning activities for essential question 2
	Content
	Teaching and learning activities
	Registration and evaluation notes

	Scientific models
Compare and contrast scientific inquiries of natural phenomena with nonscientific approaches
	[bookmark: _Toc214458242]2.1 Scientific inquiries 
Scientific or nonscientific? (TRB2 and DA1 PPT)
Define empirical evidence and objective observations:
empirical evidence: information gathered directly or indirectly through observation or experimentation
objective observations: an observation that can be replicated, observed by more than one person under a variety of conditions.
Show students a horoscope and ask for a show of hands from those who think it might describe them. Watch Why Horoscopes Feel So Accurate – The Barnum Effect (0:42) and identify the claims made about horoscopes. Students discuss this as a Think-Pair-Share activity. Outline how a claim about horoscopes could be tested with data.
Complete the cloze exercise on scientific and nonscientific ways of knowing. 
Checkpoint: Why do scientists use objective observation and empirical evidence to discover and test knowledge about the natural world?
	

	Scientific models
Identify that a scientific model is a representation based on data and observations of real-world phenomena
Identify examples of the types of models used by scientists
Problem-solving
Use given evaluation criteria to select optimal solutions to problems
	[bookmark: _Toc214458243]2.2 Scientific models
What is a scientific model? (TRB2 and DA1 PPT)
Define a scientific model using NESA’s definition: A mathematical, conceptual or physical representation that describes, simplifies, clarifies or provides an explanation of the structure, workings or relationships within an object, system or idea. Models can provide a means of testing and predicting behaviour within limited conditions. Models may be physical or digital. (NESA 2023)
Explore examples of scientific model types, including mathematical, conceptual and physical models.
Explore the purposes of models (descriptive, explanatory and predictive). 
Note: models may exhibit characteristics of more than one type and may be used for multiple purposes.
Strengths and limitations of models (TRB2 and DA1 PPT)
Outline the strengths and limitations of models by evaluating the purpose of different models of our Solar system. Students identify the strengths and limitations of 3 models using an evaluation template.
	

	Scientific models
Analyse a model to identify data and trends, and generate predictions
Identify that computer-based models enable phenomena to be simulated, and variables can be easily changed to investigate their effect
Analysing data and information
Identify patterns and relationships in graphs, keys, models, diagrams, tables and spreadsheets
Evaluate the method used to investigate a question or solve a problem, including evaluating the quality of the data collected and identifying possible improvements to the investigation
	[bookmark: _Toc214458244]2.3 Analysing models
Modelling bushfire behaviour (TRB2)
Complete the bushfire modelling activity using coin flips to model the chance of bushfire spread and fire risk to homes.
Collate the class dataset and identify patterns in the data that relate to fire risk.
Students complete reflection questions to evaluate the model and suggest improvements. Encourage students to implement suggested improvements to refine the model and improve its predictions of fire behaviour.
Computer-based models (TRB2 and DA1 PPT)
Outline that a simulator is a program that models how something happens in the real world, and discuss why simulators can help people understand bushfires.
Use an online fire simulator (such as GridFire) to explore the impact of factors on bushfire behaviour. 
Change variables including wind speed, temperature and humidity and assess how these factors impact the spread of the fire.
Complete reflection questions to evaluate the computer simulation and suggest improvements.
Dig deeper: research the Spark Operational bushfire simulator from CSIRO and AFAC (Australian and New Zealand National Council for Fire and Emergency Services) and summarise the additional factors affecting bushfire behaviour that it can model, along with its other strengths.
	

	Applications of models
Identify data and observations used by scientists for the development of a model
Outline how scientists develop workable theories from models
Analysing data and information
Identify patterns and relationships in graphs, keys, models, diagrams, tables and spreadsheets
	[bookmark: _Toc214458245]2.4 Applications of models
Observations, models and theories (TRB2 and DA1 PPT)
Explore how the model of the Solar system was refined as new data and observations became available.
Outline observations that led to the development of the Big Bang theory.
Extension: students with strong mathematical potential could be provided with data to plot a graph of recession velocity versus distance and use it to determine Hubble’s constant (DA1 PPT ‘3.4 Hubble’s Law extension activity’)
Modelling an expanding Universe (TRB2 and DA1 PPT)
Conduct and evaluate a practical investigation to model the expansion of the universe and identify relationships within the model.
Note: the following is an optional, possibly alternate activity.
From miasmas to germ theory (TRB2 and DA1 PPT)
[bookmark: _Hlk206162504]Watch How a few scientists transformed the way we think about disease - Tien Nguyen (4:39) to explore and answer questions on John Snow’s contributions to the development of germ theory from his modelling of how a disease was caused. 
	

	Data science 1 in context
Create a model that can be used to explain an observable phenomenon
Analysing data and information
Identify patterns and relationships in graphs, keys, models, diagrams, tables and spreadsheets
Problem-solving
Use given evaluation criteria to select optimal solutions to problems
Identify cause-and-effect relationships and develop models to explain phenomena
Evaluate the suitability of different strategies for solving an identified problem using given criteria
	[bookmark: _Toc214458246]2.5 Making models – depth study (3 hours)
Making models (TRB2)
Students investigate an observable phenomenon and develop an explanatory model that demonstrates a cause-and-effect relationship.
During this investigation, students will evaluate the model's suitability for solving a problem using the provided criteria.
Note: this activity satisfies the requirements for 3 (out of 5) hours of a depth study in Year 8.
Differentiation: this task allows for differentiation of content (for example, students can be guided to develop a model of a given phenomenon, or they can choose from simple phenomenon such as an eclipse or something more complex) and product (for example, this could range from diagrams to manipulatable physical models). This can be done in small groups or individually, presented to the class or submitted and evaluated by peers or the teacher against specified criteria.
	




[bookmark: _Appendix_1][bookmark: _Toc214458247]Appendix
[bookmark: _Toc214458248]Supporting strategies – data talks 
Note: see DA1 PPT ‘Appendix – data talks’.
Data talks are short 5- to 10-minute classroom discussions designed to pique students’ curiosity and encourage questioning. Students are shown a data visual and asked what interests them. An ideal data visualisation is one that is interesting to students and displays data in a new format or has features that make the visualisation harder to read.
[bookmark: _Hlk206751154]A teacher begins the data talk by displaying the data visualisation and inviting students to share ’What do you notice?’ and ’What do you wonder?’. Teachers could use a Think-Pair-Share to have students discuss their ideas before sharing with the whole class. Teachers can use the Pose-Pause-Pounce-Bounce question strategy (PDF 557 KB) to help students share their reasoning for what they have noticed and wondered about.
There are no correct or incorrect answers when students are noticing and wondering. Hence, data talks encourage participation from all students and create a safe environment for practising the consideration and interpretation of a variety of data and representations.
[bookmark: _Hlk206750861]For further examples of data talks from Youcubed, visit the Data Talks webpage.
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[bookmark: _Toc214458249]Overall program evaluation
[bookmark: _Capturing_student_voice][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 …


[bookmark: _Toc112681296][bookmark: _Toc214458250]Evidence base
[bookmark: _Hlk112938577]This resource contains NSW Curriculum and syllabus content. The NSW Curriculum is developed by the NSW Education Standards Authority. This content is prepared by NESA for and on behalf of the Crown in right of the State of New South Wales. The material is protected by Crown copyright.
Please refer to the NESA Copyright Disclaimer for more information https://educationstandards.nsw.edu.au/wps/portal/nesa/mini-footer/copyright.
NESA holds the only official and up-to-date versions of the NSW Curriculum and syllabus documents. Please visit the NSW Education Standards Authority (NESA) website https://educationstandards.nsw.edu.au and the NSW Curriculum website https://curriculum.nsw.edu.au.
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