

[bookmark: _Hlk148085229]Science Stage 4 – sample program of learning
Periodic table and atomic structure
Creation date: 20 March 2026

Contents
Rationale	2
Overview	3
Navigating the resources	6
Lesson sequence	7
1 How can we describe and classify matter?	7
2 How can we demonstrate the similarities and differences between atoms?	15
Overall program evaluation	33
Evidence base	34
This program of learning refers to other resources designed to support the delivery of the Periodic table and atomic structure focus area. This includes Teacher resource book 1 (TRB1), Teacher resource book 2 (TRB2), the Periodic table and atomic structure slide deck (PRT PPT), the Periodic table and atomic structure assessment task, the 2.5 Element bingo workbook and the 2.7 Periodic table data workbook.


[bookmark: _Toc232770286]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 Educations 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 n.d.a).
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.


[bookmark: _Toc232770287]Overview
This unit introduces students to the periodic table as a tool to support their learning in Science. Students learn to extract and interpret information from the periodic table, including atomic number, standard atomic weight and element symbols. They use this information to identify patterns and relationships and to explain similarities and differences in the physical properties of elements. They also develop an understanding of the structure of the atom, including the arrangement of protons, neutrons and electrons, and how this structure influences the properties and behaviour of elements. Through practical activities and data analysis, students develop an understanding of atomic structure and how it links to element behaviour and real-world applications.
Prior learning
Students should come into this unit with an understanding of:
the difference between elements, compounds and mixtures – Science 7–10 (2023) Stage 4 Solutions and mixtures
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
Learning from this program that students will use in further study includes:
distinguish between ionic and covalent compounds Science 7–10 (2023) Stage 5 Materials and Reactions
determine the formula of compounds Science 7–10 (2023) Stage 5 Materials and Reactions
use the element symbol, atomic number and mass number from the periodic table to construct models of atoms and illustrate the particles present Chemistry 11–12 (2025) Properties and structure of matter
distinguish between the periods, groups and blocks in the periodic table Chemistry 11–12 (2025) Properties and structure of matter
determine the effective charge of an ion from the electron configuration and atomic number Chemistry 11–12 (2025) Properties and structure of matter
conduct a secondary-source investigation to collect, tabulate and plot data on atomic radii, ionic radii, first ionisation energy and electronegativity of elements Chemistry 11–12 (2025) Properties and structure of matter
interpret data to explain the trends in atomic radii, ionic radii, first ionisation energy and electronegativity of elements Chemistry 11–12 (2025) Properties and structure of matter
predict the features of atoms based on their position in the periodic table Chemistry 11–12 (2025) Properties and structure of matter
Transfer of learning
Students will be able to use their learning developed in this focus area to:
link the uses of elements, compounds and alloys to their properties
think logically about how to group or organise substances.
Table 1 – Periodic table and atomic structure key information
	Feature
	Details

	Outcomes
	A student:
explains how uses of elements and compounds are influenced by scientific understanding and discoveries relating to their properties SC4-PRT-01
uses a variety of ways to process and represent data SC4-WS-05
uses data to identify trends, patterns and relationships and draw conclusions SC4-WS-06
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
	Periodic table and atomic structure – assessment task

	Duration
	10 weeks

	Special materials and equipment
	Conductivity rods or conductivity wands
Crookes tube (optional)


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: _Toc232770288]Navigating the resources
This document provides information for teachers to navigate the teacher resource books, the supporting PowerPoint, the 2 supporting Excel workbooks and the sample assessment task for Periodic table and atomic structure. All content in these resources is aligned with the topics in the sample program. For example, the topic ‘1.1 Classifying matter’ in the Periodic table and atomic structure program is aligned with '1.1 Classifying matter’ activities in Teacher Resource Book 1 and supporting PowerPoint documents.
Additional information for activities in the program, such as practical investigation instructions, student worksheets and more, will be found in the corresponding teacher resource books (TRB1 and TRB2). The supporting PowerPoint slide deck (PRT 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 – Periodic table and atomic structure

	TRB2
	Teacher resource book 2 – Periodic table and atomic structure

	PRT PPT
	Slide deck – Periodic table and atomic structure


[bookmark: _Toc232770289]Lesson sequence
[bookmark: _Toc232770290]1 How can we describe and classify matter?
Table 3 – content and teaching and learning activities for essential question 1 lesson sequence
	Content
	Teaching and learning activities
	Registration and evaluation notes

	Classification of matter
Identify some common elements in everyday objects
Explain how the properties of some common elements, compounds and alloys relate to their use(s)
	1.1 Classifying matter (approximately 2 hours)
Elements, compounds and mixtures (TRB1 and PRT PPT)
Revise the properties of elements, compounds and mixtures from the Solutions and mixtures focus area.
Checkpoint: display PRT PPT ‘1.1 Checkpoint’ to check students’ understanding of the following key terms: ‘atom’, ‘heterogeneous’, ‘homogeneous’, ‘pure substance’ and ‘mixture’.
Provide students with a periodic table from the Data Book: Science 7–10 and outline that it is a summary of all the known elements and that all matter is made up of these elements.
Students complete a Frayer diagram to record information about the term ‘element’.
Properties of elements (TRB1 and PRT PPT)
Outline the properties that are typically used to describe and classify matter, including physical state, lustre, ductility, malleability, thermal conductivity, electrical conductivity, melting point and boiling point. Students summarise the properties in a table.
Students construct a key and annotate a periodic table to identify each element as a metal, non-metal or metalloid.
Lead a discussion about the everyday use of a range of elements and how they relate to their physical properties. Students document an example for each physical property in a table.
	

	Classification of matter
Conduct a series of investigations to identify and compare the physical properties of metals, non-metals and metalloids
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Use a range of representations to organise data, including graphs, keys, models, diagrams, tables and spreadsheets
Convert between units of measurement
	1.2 Physical properties of elements (approximately 3 hours)
Physical properties of metals, non-metals and metalloids – a secondary source investigation (TRB1 and PRT PPT)
Checkpoint 1: students demonstrate their understanding of the properties of elements by matching physical properties with their definition using PRT PPT ‘1.2 Checkpoint 1’.
Students extract information from Data Book: Science 7–10 to summarise the properties of some metals, non-metals and metalloids. 
Outline that many secondary sources document the melting point and boiling point temperature in degrees Celsius (°C); however, the International System of Units (SI) unit for temperature is Kelvin (K). Demonstrate how to convert between degrees Celsius and Kelvin. Students then calculate the melting point and boiling point in Kelvin for selected elements.
Students respond to questions by analysing their collected data to make observations of the physical properties of metals, metalloids and non-metals.
Investigating electrical conductivity (TRB1 and PRT PPT)
Students conduct a practical investigation to compare the electrical conductivity of various elements using a simple electric circuit. 
Students engage with a text that outlines the general physical properties of metals, non-metals and metalloids and then use this information to predict the classification of the elements based on observations of conductivity and lustre. Students then use their previously collected data (coloured periodic table from 1.1 Properties of elements) to assess their predictions.
Checkpoint 2: students demonstrate their understanding by identifying the characteristic properties of metals from a list of properties using PRT PPT ‘1.2 Checkpoint 2’. Students provide the correct property for those in the list that are not consistent with metals.
	

	Classification of matter
Explain how the properties of some common elements, compounds and alloys relate to their use(s)
Periodic table and atomic structure in context
Investigate how the properties and availability of materials, including metals, alloys and compounds, influence their uses
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Analysing data and information
Identify data which supports or refutes a testable statement being investigated or a proposed solution to a problem
	1.3 Properties and uses of materials (approximately 2 hours)
Alloys (TRB1 and PRT PPT)
Define an ‘alloy’ as a substance composed of 2 or more metals (or, sometimes, a metal and a non-metal) mixed together.
Display images of some common uses of alloys and discuss their composition and properties. Compare the composition and properties of various gold alloys and relate to their use in making different types of gold jewellery.
Checkpoint: display PRT PPT ‘1.3 Checkpoint’. Students demonstrate their understanding of gold alloys by answering questions about the properties.
Students analyse the effect of alloying on the properties of metals.
Students write a testable statement about the effect of alloying on the properties of metals and conduct a secondary source investigation to test the statement. Students design a table to organise the collected data.
The properties of elements, compounds and alloys and their uses
Unpack data with students to compare the properties and uses of a metal element to a compound containing that element and to one of its alloys. For example, aluminium, aluminium oxide and aluminium/zinc alloy.
Guide a class discussion about the properties of the different substances. Students justify their selection of a material for a particular use based on its properties.
	

	Classification of matter
Conduct a series of investigations to identify and compare the physical properties of metals, non-metals and metalloids
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Calculate the mean and range of a dataset 
Analysing data and information
Assess the reliability of gathered data and information by comparing it to observations and information from other sources, including published scientific writing
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
	1.4 Thermal conductivity investigation (approximately 2 hours)
Investigating the thermal conductivity of metals (TRB1 and PRT PPT)
Note: while this investigation is not comparing metals, non-metals and metalloids, it is comparing the properties of different types of metals and metal alloys and focusing on the development of Working scientifically skills.
Demonstrate how to set up the equipment to investigate the thermal conductivity of a range of metals and metal alloys.
Lead a discussion about the procedure and risk assessment. Students conduct the investigation to collect data and calculate a mean and range for each type of metal and metal alloy.
Students respond to a series of questions to guide them in analysing the reliability of their collected data by comparing their observations to published thermal conductivity values and guiding them to evaluate the method used in the investigation.
	


[bookmark: _Toc112681291]

[bookmark: _Toc232770291][bookmark: _Toc146805877][bookmark: _Toc147481174]2 How can we demonstrate the similarities and differences between atoms?
Table 4 – content and teaching and learning activities for essential question 2 lesson sequence
	Content
	Teaching and learning activities
	Registration and evaluation notes

	Atomic structure
Identify the atom as the smallest unit of an element that retains the properties of that element
Identify protons, neutrons and electrons as subatomic particles
Describe the location, relative charge and mass of protons, neutrons and electrons using the planetary atomic model
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
	2.1 The structure of the atom (approximately 1 hour)
Atomic structure (TRB2 and PRT PPT)
Checkpoint 1: display PRT PPT ‘2.1 Checkpoint 1’ to activate prior knowledge using a matching activity to check students’ understanding of the terms ‘atom’, ‘element’ and ‘matter’.
Students engage with a written text that outlines information about atoms and atomic structure. Students then respond to questions by extracting relevant information from the text to:
define the atom as the smallest unit of an element that retains the properties of that element
annotate a diagram to show the location of protons, neutrons and electrons in an atom
summarise the location, relative charge, and mass of protons, neutrons and electrons.
Checkpoint 2: display 3 statements about atoms and atomic structure using PRT PPT ‘2.1 Checkpoint 2’ and have students respond with ‘true’ or ‘false’ using mini whiteboards or hand gestures (for example, thumbs up or thumbs down).
	

	Atomic structure
Outline how models of atomic structure have changed over time
Explain how observations made possible by new technologies have led to a more detailed understanding of atomic structure
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
	2.2 Changing models of the atom (approximately 2 hours)
In this lesson sequence, students will identify evidence that highlights the development and limitations of each model of the atom and describe how each of the following models address these problems.
From Democritus to Dalton to Thomson (TRB2 and PRT PPT)
Introduce students to the history of the atom by playing the video What Are The Different Atomic Models? Dalton, Rutherford, Bohr and Heisenberg Models Explained (from 0:00–5:28). 
Begin with an introduction to Democritus’s ideas of atoms, using a brief activity to introduce the philosophical thinking prior to scientific evidence.
Describe Dalton’s model of the atom as indivisible particles and that those of a given element are identical. Share an image of a model of this atom.
Outline how electrons were discovered and demonstrate some of the experiments that illustrated their properties. For example, the Crookes tube with an electric field applied.
Describe Thomson’s plum pudding model of the atom: the atom consisted of a positively charged sphere embedded with negatively charged electrons.
Students summarise the discoveries and changes to the atomic model in a table. Students describe the impact that technology had on the development of the plum pudding model of the atom.
From Thomson to Rutherford to Bohr (TRB2 and PRT PPT)
Outline Rutherford’s gold foil experiment that led to a new model of the atom. Demonstrate the results he expected using the PhET simulation‬‬ 
Students respond to questions related to the changing model of the atom from Thompson to Rutherford.
Students investigate Rutherford’s gold foil experiment using the PhET simulation ‬‬‬‬
Briefly outline that when a new technology called the ‘spectroscope’ was developed, Bohr was able to recognise that atoms produced a specific pattern of light when they released energy (like a fingerprint). Students complete a cloze passage to summarise the change in the atomic model and draw a diagram of Bohr’s model of the atom.‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬‬
Differentiation: cloze passages are provided as a universal support for students to summarise information.
	

	Periodic table
Model the atomic structure of the first 18 elements to identify that atomic structure changes with increasing atomic number
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Use a range of representations to organise data, including graphs, keys, models, diagrams, tables and spreadsheets
	2.3 Modelling atomic structure (approximately 3 hours)
Unpacking the periodic table (TRB2 and PRT PPT)
Explain that the purpose of the periodic table is to organise elements in a structured way based on their atomic structure and properties.
Unpack the key on the periodic table with students so that they understand what the atomic number, symbol, standard atomic weight and name mean.
Determining atomic structure and drawing atomic models (TRB2 and PRT PPT)
Checkpoint 1: display PRT PPT ‘2.3 Checkpoint 1’ to activate prior knowledge about subatomic particles. Students use mini whiteboards to identify the correct labels on an atomic model.
Outline how the number of protons and electrons in an atom can be determined using the atomic number from the periodic table.
Note: the number of neutrons can vary, as some of the elements exist in different isotopes. Students are calculating the most common number of neutrons in each element in this activity.
Unpack the electron configuration for the first 18 elements and how the elements fill shells in a 2, 8, 8 pattern.
Demonstrate how to use the periodic table to determine the number of protons, neutrons and electrons in an element. Students extract the required information to summarise the number of protons, neutrons and electrons in the first 18 elements. Students use the 2, 8, 8 pattern to identify the electron configuration for the first 18 elements.
Differentiation: to simplify the ‘electron configuration’ part of the activity, students can use the ‘Ground state electron configurations of elements with atomic numbers 1 to 18’ table in Data Book: Science 7–10 (page 7) to write the electron configuration for the first 18 elements.
Checkpoint 2: display PRT PPT ‘2.3 Checkpoint 2’ to check for understanding by asking students to respond to 3 questions about electron configuration using mini whiteboards.
Students use the electron configurations of the first 18 elements to construct simple 2D atomic models. Through this process, they will practise representing electrons in shells, showing the number of protons and neutrons in the nucleus and reinforcing the link between atomic number, electron arrangement and atomic structure.
Students respond to questions about the trends evident in the electron configurations across the groups and down the periods.
	

	Periodic table
Investigate some tests that could be used to identify metal and non-metal elements
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Use a range of representations to organise data, including graphs, keys, models, diagrams, tables and spreadsheets
	2.4 Tests to identify elements (approximately 2 hours)
Identifying metal elements (TRB2 and PRT PPT)
Play the video The Science of Firework Color (2:06) to set the scene for the flame test investigation. Students construct a table to record the metal and its corresponding colour before watching the video again to extract the information.
Tell students that flame tests help us visualise the evidence that supports Bohr’s model of the atom. The coloured light produced by heated atoms showed that electrons could only gain and release specific amounts of energy, which resulted in different colours.
Students conduct a series of flame tests to identify the element present in a metal chloride solution.
Identifying non-metal elements (TRB2)
Students learn that in some chemical reactions, a gas is produced and there are some simple tests that can identify the gas.
Demonstrate how to conduct the hydrogen pop test safely. Demonstrate how to safely conduct the test for oxygen gas with a lit splint.
Students conduct gas tests to identify oxygen or hydrogen as the product in 2 chemical reactions.
	

	Periodic table
Identify the unique symbol of a range of elements
Use the periodic table to identify the elements in some common compounds
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
	2.5 Identifying elements (approximately 2 hours)
Identifying elements in compounds (TRB2 and PRT PPT)
Outline the reasons why each element has a unique symbol. Outline that some element symbols are based on historical or non-English names. 
Explain that a compound’s formula can be used to determine which elements it contains.
Checkpoint: display PRT PPT ‘2.5 Checkpoint’ to check students’ understanding by asking them to identify the elements in a given compound, such as H2SO4.
Students use chemical formulas and the periodic table to identify the elements that make up common compounds. By interpreting symbols and subscripts, they practise determining which elements are present and how many atoms of each are in a compound. Through this process, students will strengthen their understanding of how chemical formulas represent the composition of substances.
Element bingo (TRB2 and 2.5 Element bingo workbook)
Students will learn to navigate and interpret information on the periodic table by playing a bingo-style game. Through this process, students will practise identifying elements using their atomic number, symbol, group, period and standard atomic weight, reinforcing their familiarity with periodic table patterns and the key information contained in element cells.
Note: instructions for using the 2.5 Element bingo workbook are on the first sheet.
The element bingo activity can be repeated multiple times by varying the types of clues used to identify elements. For example, one round might focus on atomic numbers, while another uses element symbols, group or period positions, or approximate standard atomic weights. Changing the clues helps reinforce different aspects of periodic table knowledge and keeps the game engaging for students.
Differentiation: the element bingo prompts can be adjusted to help students navigate to the correct element.
	

	Periodic table
Outline patterns and relationships found in the periodic table, including reactivity
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
	2.6 Periodic table trends (approximately 3 hours)
Patterns and trends – atomic number and radius (TRB2 and PRT PPT)
Note: students started to learn about patterns in the periodic table when they completed the 2D atomic modelling activity in 2.3 Modelling atomic structure.
Define a ‘trend’ as a general pattern of change in the properties of elements as you move across a period or down a group in the periodic table.
Outline the trend observed with the atomic number. Students annotate the trends on a periodic table.
Introduce the concept of ‘atomic radius’. Demonstrate with 2D atomic models how the atomic radius decreases across a period and increases down a group. Students annotate the trends on a periodic table.
Checkpoint: display PRT PPT ‘2.6 Checkpoint 1’ to check students’ understanding of the trend for atomic radius using a multiple-choice question.
Students extract information from their annotated periodic table to respond to questions about atomic number and atomic radius.
Patterns and trends – reactivity (TRB2 and PRT PPT)
Introduce the concept of reactivity and outline the trends of reactivity in the periodic table.
Note: this is a good point to consider introducing the phrase ‘stable configuration’, as it links to why atoms lose, gain, or share electrons, but it should only be used as a simple term here without going into greater depth.
Conduct a demonstration to compare the reactivity of magnesium (group 2 metal) and aluminium (group 13 metal).
Students annotate the trends in reactivity on a periodic table.
Checkpoint: display PRT PPT ‘2.6 Checkpoint 2’ to check students’ understanding of trends in reactivity in the periodic table using a series of true and false statements.
Students complete an activity in which they use their annotated periodic table to answer questions comparing different elements' atomic numbers, atomic radii and reactivity. 
Outline the reason for the special group names given to some groups in the periodic table to describe their shared characteristics (for example, group 1 – alkali earth metals, group 2 – alkaline earth metals, groups 3 to 12 – transition metals, group 17 – halogens and group 18 – noble gases). Students annotate the names on their periodic table.
	

	Periodic table
Outline patterns and relationships found in the periodic table, including reactivity
Processing data and information
Use a range of representations to organise data, including graphs, keys, models, diagrams, tables and spreadsheets
Include sources, titles, labels and scales when displaying data in a graph
Analysing data and information
Identify patterns and relationships in graphs, keys, models, diagrams, tables and spreadsheets
Use scientific understanding to identify relationships and draw conclusions based on students’ data and secondary sources
	2.7 Interpreting the periodic table (approximately 3 hours)
Periodic table dataset (TRB2, PRT PPT and 2.7 Periodic table data workbook)
Note: timing will vary depending on students’ competence in working with spreadsheet workbooks. It is encouraged to invest time in supporting students to understand how to construct and manipulate the graphs in Microsoft Excel.
Checkpoint: display PRT PPT ‘2.7 Checkpoint’ to check students’ understanding of the terms ‘standard atomic weight’, ‘atomic radius’, ‘density’ and ‘boiling point’ using a matching activity.
Students use Microsoft Excel and the 2.7 Periodic table data workbook to graph and analyse data about element properties. By plotting trends, such as standard atomic weight, atomic radius, density, and boiling point, they will practise interpreting scientific data and identifying patterns across the periodic table. Students will also reinforce the requirements of constructing a line graph (title, labelled axis and appropriate scale). 
Through this process, students will deepen their understanding of how the arrangement of elements reflects both chemical and physical properties.
Differentiation: provide support by guiding students to use Microsoft Excel’s Max and Min functions to find the highest and lowest values in a property column (for example, boiling point). This helps them identify the range before describing a pattern. Conditional formatting can also be applied to create a colour gradient, visually showing how the data spreads or changes across the elements.
	

	Periodic table
Describe how the historical development of the periodic table demonstrated understanding of the chemical and physical properties of elements
Processing data and information
Use a range of representations to organise data, including graphs, keys, models, diagrams, tables and spreadsheets
Analysing data and information
Use scientific understanding to identify relationships and draw conclusions based on students’ data and secondary sources
	2.8 Historical development of the periodic table (2 hours)
History of the periodic table (TRB2 and PRT PPT)
Outline the contributions of Johann Döbereiner, John Newlands, Dmitri Mendeleev and Henry Moseley in the development of the periodic table, highlighting how their work demonstrated an understanding of the chemical and physical properties of elements.
Students will use a set of element cards to simulate the work of early scientists who developed the periodic table. By grouping, ordering, and reorganising elements, they will explore the contributions of Döbereiner, Newlands and Moseley and see how each step demonstrates understanding of and the relationship between the chemical and physical properties of elements.
Differentiation: provide support by modelling one triad on the board (for example, Li–Na–K) before students begin. This helps them understand what ‘similar properties’ look like and how to check whether the middle element’s mass is close to the average of the other 2.
Differentiation: extend students by asking them to identify where Newlands’ pattern breaks down and discuss why. For example, ask, ‘When you reach iron and argon, does the pattern still work? What’s different about these elements?’ Students should recognise that, in both cases, the properties of these elements are quite different from those around them, highlighting the limits of Newlands’s pattern.
Note: when discussing the historical development of the periodic table, keep the wording ‘atomic mass’ rather than substituting ‘standard atomic weight’. Early scientists, such as Newlands and Mendeleev, worked with approximate atomic masses, as the concept of isotopes and the modern definition of standard atomic weight had not yet been developed. Using the historically accurate term helps avoid confusion for students while still linking to their Stage 4 understanding of the periodic table.
	

	Periodic table
Predict the properties of elements based on their position and location on the periodic table
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Analysing data and information
Propose inferences based on presented information and observations
	2.9 Making predictions (approximately 2 hours)
Predicting the properties of molybdenum (TRB2 and PRT PPT)
Reinforce the predictive power of the periodic table, referring to the trends that students have annotated on the periodic table in previous lessons. Show students how scientists predicted the properties of undiscovered elements by watching The genius of Mendeleev's periodic table – Lou Serico (4:24).
Outline how Mendeleev predicted the properties of germanium before it had been discovered.
Note: while germanium is the most famous example, Mendeleev also successfully predicted the existence and properties of other elements, including gallium (eka-aluminium) and scandium (eka-boron). It is possible to explore these additional examples with students to further illustrate how the periodic table was used to predict the chemical and physical properties of elements.
Checkpoint: display PRT PPT ‘2.9 Checkpoint’ to check that students can locate molybdenum on the periodic table and identify elements that are in the same group.
Students predict the properties of an unfamiliar element, such as molybdenum, based on the properties of tungsten and chromium, which are in the same group. Students then compare their predictions to the actual properties of the element.
Predicting the properties of elements
Students use previously annotated periodic tables and 2D atomic models to make predictions about element Y (bromine) in the periodic table and element X (a new group 1 metal) that does not appear on the periodic table.
Play the video Reaction of Bromine and Aluminium (1:05), which outlines some of the properties of element Y (bromine) to consolidate how it embodies the characteristics of other halogens, for example, being reactive with metals. 
Check that students were able to correctly predict the reactivity of the new group 1 metal. Play the video Alkali Metals – 20 Reactions of the alkali metals with water (6:16) to outline the properties of group 1 metals with students to highlight the reactivity moving down the group.
	

	n/a
	2.10 Assessment task (approximately 1 hour)
The sample assessment task aligned with the Periodic table and atomic structure focus area is a summative secondary data source investigation that assesses students’ understanding of the properties of elements and skills in processing, representing and analysing data. It is a summative task that requires knowledge and understanding of content in TRB1 and TRB2.
Students complete the task individually, either over approximately one lesson or as a take-home task.
A marking rubric and sample responses are provided for the teacher.
	




[bookmark: _Toc232770292]Overall program evaluation
[bookmark: _Capturing_student_voice][bookmark: _Toc148102528][bookmark: _Hlk148102399]Collating ongoing evaluations and reflecting on the strengths and areas for development within the program 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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