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Draft Version 2



Working Mathematically

As an essential component of the learning process, students engage in genuine mathematical activity and develop the skills to become flexible and creative users of mathematics.



Working mathematically encompasses four interrelated proficiencies:

Communicating

Students develop the ability to use a variety of representations, in written, oral or graphical form, to formulate and express mathematical ideas. Students are communicating mathematically when they describe, represent and explain mathematical situations, concepts, methods and solutions to problems, using appropriate language, terminology, tables, diagrams, graphs, symbols, notation and conventions.

Understanding

Students build a robust knowledge of adaptable and transferable mathematical concepts. They make connections between related concepts and progressively apply the familiar to develop new ideas. They develop an understanding of the relationship between the ‘why’ and the ‘how’ of mathematics. Students build understanding when they connect related ideas, represent concepts in different ways, identify commonalities and differences between aspects of content, describe their thinking

mathematically, and interpret mathematical information.

Fluency

Students develop skills in choosing appropriate procedures, carrying out procedures flexibly, accurately, efficiently and appropriately, and recalling factual knowledge and concepts readily. Students are fluent when they calculate answers efficiently, recognise robust ways of answering questions, choose appropriate methods and approximations, recall definitions and regularly use facts, and manipulate expressions and equations to find solutions.









Problem Solving

Students develop the ability to make choices, interpret, formulate, model and investigate problem situations, and communicate solutions effectively. Students formulate and solve problems when they use mathematics to represent unfamiliar or meaningful situations, design investigations and plan their approaches, apply their existing strategies to seek solutions and verify that their answers are reasonable.

Reasoning

Students develop an increasingly sophisticated capacity for logical thought and actions, such as analysing, proving, evaluating, explaining, inferring, justifying and generalising. Students are reasoning mathematically when they explain their thinking, deduce and justify strategies used and conclusions reached, adapt the known to the unknown, transfer learning from one context to another, prove that something is true or false, and compare and contrast related ideas and explain their choices.



Teachers are encouraged to extend students’ mastery of the proficiencies by creating opportunities for their development through the learning experiences that they design.

[bookmark: _GoBack]Working mathematically is linked to a syllabus objective and a set of outcomes. This approach has been adopted to ensure students’ mastery of the proficiencies becomes increasingly sophisticated over the years of schooling.































































Objectives and Outcomes - draft version 2









Liz Brandtman                       Sydney Region Maths Consultant	                              elizabeth.brandtman@det.nsw.edu.au 
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SMART Notebook


		Mathematics sample unit 

		Sorting and Arranging Objects and Pictures into Data Displays

		Early Stage 1 and Stage 1 (multistage)

		



		

		

		

		

		



		Scope and sequence summary

		Duration: 2 weeks



		Substrands: ES1 SP Data, ES1 MG Three-Dimensional Space (part), ES1 MG Time (part),
S1 SP Data 1 (part), S1 MG Time 1 (part)

		Detail: 9 activities



		

		

		



		

		

		

		

		



		Outcomes

		Key considerations

		Overview



		· describes mathematical situations using everyday language, actions, materials and informal recordings MAe-1WM


· uses concrete materials and/or pictorial representations to support conclusions MAe-3WM


· represents data and interprets data displays made from objects MAe‑17SP


· sequences events, uses everyday language to describe the durations of activities, and reads hour time on clocks MAe‑13MG


· manipulates, sorts and represents three-dimensional objects and describes them using everyday language MAe‑14MG


· describes mathematical situations and methods using everyday and some mathematical language, actions, materials, diagrams and symbols MA1-1WM 


· supports conclusions by explaining or demonstrating how answers were obtained MA1‑3WM 


· describes, compares and orders durations of events, and reads half‑ and quarter-hour time MA1‑13MG 

· gathers and organises data, displays data in lists, tables and picture graphs, and interprets the results MA1-17SP

		Key ideas


· Organise actual objects into data displays


· Interpret data displays made from objects


· Sort and manipulate three-dimensional objects found in the environment


· Connect days of the week to familiar events and actions


· Create data displays using objects and pictures (one‑to‑one correspondence) and interpret them 


· Name and order months and seasons


· Determine the number of days in each month


ES1 language


Students should be able to communicate using the following language: information, collect, group, display, object, shape, size, flat, round, roll, slide.


S1 language


Students should be able to communicate using the following language: information, collect, display, objects, symbol, picture, row, days, month, year, seasons.


ES1 background information


In Early Stage 1, students collect information about themselves and their environment with teacher assistance. They use actual objects as data and group these objects into a data display.


S1 background information


In Stage 1, students are introduced to the abstract notion of representing an object with a different object, picture or drawing.


It is important that each object in a three-dimensional graph represents one object, except in cases where items are used in pairs, eg shoes. One object can also represent an idea, such as a person’s preference.

		Students learn at different rates, so it is important to provide differentiation within learning experiences. This unit includes outcomes from Early Stage 1 and Stage 1 to allow teachers to adjust the content to meet the needs of their students and to assist them in teaching multi‑stage classes.


Early Stage 1 content = yellow background


Stage 1 content = green background


This unit of work encompasses:


· all of the content of ES1 SP Data

· some of the content of ES1 MG Three-Dimensional Space

· some of the content of ES1 MG Time

· some of the content of S1 Data 1

· some of the content of S1 Time 1.


Note that some of the Stage 1 activities in this unit assume knowledge of the months and seasons of the year.


Links to learning across the curriculum


Students are provided with opportunities to develop literacy as they interpret information from picture books to create simple picture graphs.


They use critical and creative thinking as they construct and interpret simple data displays and give reasons for their interpretations.





		Content

		Teaching, learning and assessment

		Resources



		· Organise objects into simple data displays and interpret the displays 


· group objects according to characteristics to form a simple data display, eg sort blocks or counters according to colour 


· compare the sizes of groups of objects by counting (Reasoning) 


Sort, describe and name familiar three‑dimensional objects in the environment (ACMMG009)


· sort three-dimensional objects and explain the attributes used to sort them, eg colour, size, shape, function


· recognise how a group of objects has been sorted, eg ‘These objects are all pointy’ (Communicating, Reasoning)


· manipulate and describe a variety of objects found in the environment

		Activity 1: Hoop Sort


· Students are provided with a variety of objects that they can sort by colour, eg counters, blocks, geometric shapes.


· Hoops labelled with a colour are placed on the floor (alternatively, labelled bowls can be placed on a table). Use 4 hoops and 4 colours initially, but this can be increased or decreased according to student abilities.


· Students determine the colour of each object and place it into the appropriate hoop.


· Discuss reasons for placements in particular hoops.


· Students count the number of objects in each category to compare the sizes of the groups.

Extension

Student-generated categories could be used. Students develop their own categories for the hoop sort, eg size, shape, material from which an object is made.

		Resources


· Hoops (or bowls)

· Assortment of objects, eg counters, blocks, geometric shapes, teddy bear counters



		

		Activity 2: Food Sort


· Students bring one item from their lunchboxes and sit in a circle.


· They discuss the different foods that they have selected and, with teacher guidance, identify different ways in which to sort them, eg 


· fruit, vegetable and meat


· sweet and savoury 


· recess and lunch


· ‘sometimes’ and ‘always’ foods 


· likes and dislikes. 


· As categories are named, students stand and show any of their food that belongs in each category.


· The teacher or a student could take a photograph of students holding food that belongs in each particular category. This could form the basis for later discussion.


· Students count the number of objects in each category to compare the sizes of the groups.

		Resources


· Students’ lunchboxes 


· Digital camera (optional)


Variation 


· Complete the activity using plastic play food or empty food packaging.

Related English activity

· Writing: Students use sentence starters to write related sentences, eg ‘My favourite food is …’, ‘In my lunchbox I have …’.



		

		Activity 3: Hurricane Sorting Game


· Students sit on beanbags or chairs arranged in a circle. A ‘caller’ stands in the middle of the circle. The caller says ‘The wind blows for everyone who …’ fits into a particular category, eg ‘The wind blows for everyone who had cereal for breakfast’.


· Students who fit into the category described stand and race to swap places with each other. They cannot return to their own position. 


· The caller tries to beat the moving students to an empty place, and the last student standing becomes the new caller. 


· If the caller says ‘Hurricane’, everybody stands and moves to another seat. 

		Resources


· Beanbags/Chairs for all students except one 

Variation


· The game could be played with the teacher calling and students swapping places without competing with the caller.



		· arrange objects in rows or columns according to characteristics to form a data display, eg arrange lunchboxes in columns according to colour 


· give reasons why a row of three objects may look bigger than a row of five objects, eg ‘The three green lunchboxes are spaced out more than the five blue lunchboxes’ (Communicating, Reasoning) [image: image1.png]





· predict and describe the movement of objects, eg ‘This will roll because it is round’ [image: image2.png]





· use a plank or board to determine which objects roll and which objects slide (Problem Solving) [image: image3.png]





		Activity 4: ‘Look at Me’ Sort


· Students use mirrors and discuss which features make them different from or similar to each other. Teachers should be mindful that some students might feel self‑conscious about particular physical attributes. 


· Prior to the lesson, teachers make labels with a description and pictures to represent a variety of categories, such as: 


· gender


· hair colour


· hair type (straight, curly, wavy)


· eye colour


· number of teeth lost.


· Students line up in rows behind the appropriate label and discuss the reasons for their choice. 


· Students compare the number of people in each row and answer questions, such as:

· Which group is the smallest? How do you know?


· Does the shortest row have the least number of people? Why or why not?


· Which groups have the same number of students?


· How many more children are in Group A than Group B?


· How many children are there altogether?

		Resources


· Mirrors


· Category labels with words and pictures (or photographs)



		

		Activity 5: Sport Sort


· Students are taken to a playground or hall where a variety of sports equipment and resources is laid out randomly.


· They devise appropriate labels to allow them to sort the equipment into groups. Teachers may need to prompt students to consider a variety of categories, such as:


· type, eg ball, bat, racket, rope


· size, eg long, short; big, small


· weight, eg light, heavy


· shape, eg round, flat


· use, eg kick, hit, throw/catch


· movement, eg roll, slide, move along the ground, move through the air


· colour.

· Place labels on the floor and have students sort the items by placing them into rows. Students identify the general category used to sort the equipment, eg ‘They are sorted according to size’.


· Students compare the number of objects in each row and answer questions, such as:

· How many items are in each row?


· Why does the row of three cricket bats look bigger than the row of six tennis balls?


· Using digital photographs, students record the various categories that they used to sort the sports equipment.


· Repeat the process using a different type of categorisation to sort the equipment.

		Resources


· A variety of sports equipment and resources (or classroom equipment or toys)


· Category labels with words and pictures (or photographs)

· Digital camera

Variation 

· Ask students to sort classroom equipment or toys and place them in their appropriate storage spots. Labels made from photographs may be used to help students locate shelves.


Related PDHPE activity 

· Following the Sport Sort activity, use the equipment to play an appropriate game linked to the PDHPE program.



		· interpret information presented in a display of objects to answer questions, eg ‘How many children in our class have red pencil cases?’ [image: image4.png]



[image: image5.png]





· recall that there are seven days in a week


· name and order the days of the week [image: image6.png]



 

		Activity 6: ‘Hungry Caterpillar’ Data


· Read The Very Hungry Caterpillar by Eric Carle. 


· Review the order of the days of the week and what the hungry caterpillar ate on each day. The teacher pastes labels showing each day of the week onto a large chart.


· Students paste cards showing pictures of foods (or plastic food) in rows above the appropriate labels to create a simple data display.


· Students answer questions about the data display, such as:

· What did the caterpillar eat on Monday, Tuesday, Wednesday, etc?


· How many cherry pies are shown?


· How many more or fewer plums than oranges did the caterpillar eat?


· How much more food did the caterpillar eat on Friday compared to Tuesday?


· How many pieces of food did the caterpillar eat altogether?

		Resources

· Book: The Very Hungry Caterpillar by Eric Carle


· Labels for each day of the week


· A large chart 


· Cards showing pictures of foods or plastic food


· Online activities related to The Very Hungry Caterpillar

Variation 


· Students ‘drag and drop’ images onto a chart on an interactive whiteboard to create a digital data display.



		· Represent data with objects and drawings where one object or drawing represents one data value and describe the displays (ACMSP263) 


· use concrete materials or pictures of objects as symbols to create data displays where one object or picture represents one data value (one-to-one correspondence), eg use different-coloured blocks to represent different-coloured cars [image: image7.png]





· record a data display created from concrete materials or pictures of objects (Communicating) 


· interpret information presented in data displays where one object, picture or drawing represents one data value, eg weather charts 


· describe information presented in simple data displays using comparative language such as ‘more than’ and ‘less than’, eg ‘There were more black cars than red cars’ (Communicating, Reasoning) [image: image8.png]





· explain interpretations of information presented in data displays, eg ‘More children like dogs because there are more dog pictures than cat pictures’ (Communicating, Reasoning) 


· write a simple sentence to describe data in a display, eg ‘The most popular fruit snack is an apple’ (Communicating) [image: image9.png]





· Name and order months and seasons (ACMMG040) 


· name and order the months of the year [image: image10.png]





· name and order the seasons, and name the months for each season 




		Activity 7: Class Birthday Data Display


· Students colour-in a template or draw a picture of their face on a small piece of card, then write their name on the card.


· Review the names and order of the months of the year. Appropriate songs, including those available online, may assist students in remembering the months of the year.


· Arrange labels for the months of the year in order from left to right on the wall or floor.


· Review the names and order of the seasons of the year and the months that are included in each season.


· The teacher asks students to raise their hand or stand if they have a birthday in January. Together, the class counts the number of students in the group. 


· Students in that group move to the front and place their face-card down, creating a column with one face-card to represent each student born in January. 


· Repeat for each of the other months. (Ensure that the total number of children shown on the display matches the total number of children in the class.)


· Ask students to identify, and check, that the display shows how many of them have a birthday in each month. Jointly devise an appropriate title for the display.


· Students answer questions about the data display, such as:


· How many students celebrate their birthday in March?


· In which month are the most or fewest birthdays celebrated? How do you know?


· Are there any months in which no students have a birthday? How do you know?


· How many more or fewer students have their birthdays in November than in July? How do you know?


· How many students have their birthdays in summer/autumn/winter/spring?


· How many students are there altogether? Is there more than one way you can work this out?


· Draw a large grid with 12 columns and 10 rows, and transfer the data to the grid.


· Students consider, discuss and explain the differences between the data displayed without and with the grid, eg Does the grid make it harder or easier to answer questions? How does the grid make it harder or easier to answer questions?


· Students construct sentences to describe observations from the data display, eg ‘More of us have birthdays in January than in December’, ‘Six students have their birthdays in summer’.



		Resources


· Piece of card for each student with (or without) a template of a face


· Category labels for the months of the year


· Large graph with grid of 12 columns and 10 rows


· Online songs about the months of the year, such as the YouTube song by Michael Finnegan


Variations 


· Use data collected and recorded from Activity 4 and use the interactive whiteboard to arrange pictures or symbols into categories and then on a grid according to the different attributes of hair colour, eye colour, etc. 


· Give students prepared worksheets to cut, colour and organise as a simple picture graph.


· If the class has a relationship with a similar class in the northern hemisphere, students could compare the results and discuss differences, such as the months in each season and the environmental characteristics of each season in the different countries.


Related English activity


· Writing: Students use sentence starters to write a related short story, eg ‘My birthday is in _________ and I will be ____ years old’.



		

		Activity 8: Weather Chart


· Review the number of days in each month, and which months are in each of the four seasons.


· The teacher and students discuss a classroom weather chart to record the type of weather on each day. Possible prompts include:


· How many days will there be?


· Which season is it? What sort of weather do you think we will have if it is summer/autumn/winter/spring?


· If we use pictures to represent the weather, what type of pictures will we need? How many of each picture do you think we should have?


· How will we record the weather on weekends?


· Students participate in recording the weather for each day of the month (using only one picture per day).


· Discuss students’ observations about the chart, with prompts if necessary, such as:


· How many days in the month were sunny?


· How many days were cloudy?


· What type of weather did we have the most of this month?


· How many more or fewer days were sunny than cloudy?


· Was it easy to work out how many days were sunny? Why or why not?


· Is there another way that we could arrange the pictures so that it is easier to compare how many sunny days there were compared to how many rainy days? What if we rearranged all the ‘sunny’ pictures into a row and all the ‘rainy’ pictures into a row, etc? 

		Resources


· A chart labelled with each day of the month and spaces to paste a picture or symbol for each day


Extension 


· Compare this month’s data with data collected from another month.



		

		Activity 9: What Is Your Favourite Vegetable?


· Read the story Eat Your Peas by Kes Gray and Nick Sharratt and discuss which vegetables students like and don’t like. 

· Agree to a list of five vegetables and create labels for these using words and pictures. Place labels in a line on the floor or wall.


· Students decide which vegetable they like the most (or least) and place the corresponding plastic play vegetable (or a picture of the chosen vegetable) above the label to create a data display.


· Discuss and determine an appropriate title for the display. 


· Students interpret the information presented in the display in order to draw conclusions. Possible questions include:


· Which was the least popular vegetable? How do we know?


· Based on these results, which vegetable should we serve in the canteen?


· How do we know that more students like vegetable A than vegetable B?


· How many people, in total, like vegetable A or vegetable B?


· Draw a large grid with 5 columns and 10–15 rows, and transfer the data to the grid.


· Students consider, discuss and explain the differences between the data displayed without and with the grid, such as:

· Does the grid make it harder or easier to answer questions? 


· How does the grid make it harder or easier to answer questions?


· Students construct sentences to describe observations from the data display, eg ‘The least popular vegetable is carrot’, ‘Three more people like potatoes than like peas’.

		Resources


· Eat Your Peas by Kes Gray and Nick Sharratt


· Category labels with words and pictures (or photographs)


· Plastic play vegetables or pictures of vegetables


· Songs about vegetables and fruits found online may assist in introducing the activity, such as the song ‘Wash your face with orange juice’ by Peter Combe


Variation 


· Read other stories, such as Handa’s Surprise by Eileen Browne, and complete the task using fruits. 

Extension 


· With teacher guidance, students generate questions of personal interest and repeat the process of forming and interpreting a data display, eg determining favourite colours, types of pets owned, favourite sport.


Related English activity


· Modelled writing: Write up the procedure for completing a simple task concerned with food preparation, eg making vegetable soup, making a cheese sandwich, assembling a fruit platter.





		Assessment overview



		· Assessment for learning activity 
Students are given a collection of objects of different sizes, colours, shapes and materials. They are asked to sort the objects into groups according to a given attribute, such as any three of the following (one attribute at a time):


· colour


· size


· shape


· material


· use.

Students are then asked to sort the objects using a fourth (alternative) attribute of their own choosing. They explain how they have sorted the objects. 


· Together, students collect data about a familiar topic, eg food, weather, favourite colour, pets, etc. They are given pictures related to the chosen topic and a labelled grid template. Students create a picture graph of the data they collected.


· Students respond orally to simple questions in order to interpret data displays from the various activities listed.
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SMART Notebook


		Mathematics sample unit 

		Calendars and Seasons

		Stage 1

		



		

		

		

		

		



		Scope and sequence summary

		Duration: 2 weeks



		Mathematics substrand: S1 MG Time 1


Science and Technology substrand: S1 Earth and Space, S1 Information


History substrand: 
S1 Present and Past Family Life

		Detail: 11 activities, 3 of which are ongoing activities



		

		

		



		

		

		

		

		



		Outcomes

		Key considerations

		Overview



		· describes mathematical situations and methods using everyday and some mathematical language, actions, materials, diagrams and symbols MA1‑1WM


· uses objects, diagrams and technology to explore mathematical problems MA1‑2WM


· describes, compares and orders durations of events, and reads half- and quarter-hour time MA1‑13MG


· describes some observable changes that occur in the sky and landscape ST1-8ES


· describes a range of familiar information sources and technologies and how their purposes influence their design ST1-15I


· communicates an understanding of change and continuity in family life using appropriate historical terms HT1-1

		Mathematics key ideas

· Name and order the months and seasons


· Use a calendar to identify the date and determine the number of days in each month


Mathematics language

Students should be able to communicate using the following language: calendar, days, date, month, year, seasons.


Mathematics background information

In Aboriginal communities, calendars may vary in accordance with local seasonal and environmental changes, such as the flowering of plants and the migration patterns of animals, or according to significant events in the local community. Consult with local communities regarding specific local perspectives.


History key inquiry question

·  How do we describe the sequence of time?

History language

Students should be able to communicate using the following language: yesterday, today, tomorrow, past, present, future.

		This unit of work encompasses:


· some of the content of Mathematics S1 MG Time 1 (black text)


· some of the content of Science and Technology S1 Earth and Space and S1 Information (green background)


· some of the content of History S1 Present and Past Family Life (pink background)


Links to learning across the curriculum


This unit can facilitate the development of important literacy elements, such as questioning and listening skills. Students’ understanding of the language of time can be extended as they engage in a variety of calendar-based learning experiences and as they anticipate and review important events. 


Students can develop their intercultural understanding by learning about and sharing their own culture and the cultures of others through the exploration of seasons, celebrations and calendars. They can learn about the importance of environmental observation in the calendars associated with Aboriginal and Torres Strait Islander histories and cultures. 


Students can develop their skills in information and communication technologies through using images sourced from the internet or digital cameras, creating books or posters, and communicating with others via video calls over the internet or via email.





		Content

		Teaching, learning and assessment

		Resources



		Use a calendar to identify the date and determine the number of days in each month (ACMMG041) 


· identify a day and date using a conventional calendar [image: image1.png]





· identify personally or culturally significant days (Communicating) [image: image2.png]
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· identify the different uses of calendars in various  communities (Communicating) [image: image4.png]
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· identify days, holidays and events celebrated by students and their families and discuss cultural differences in the days celebrated [image: image7.png]
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		Activity 1: Class Calendar (ongoing activity)


At the beginning of the school year 

· With teacher guidance, the class constructs a calendar for each month of the year using paper, cardboard or an interactive whiteboard. A variety of calendars (online or otherwise) could be used to show possible layouts, including calendars with Monday in the left-most column and those with Sunday in the left-most column. Teachers guide students to consider and determine the layout of their class calendar, including by asking:


· How many months do we need for a whole year? 


· How many months should we place on each page?


· Will we read the dates horizontally or vertically?


· How many columns will be needed for each month?


· What day of the week will the columns start with? 


· Does each month start on a Monday? Why or why not?


· If the first day of February is a Sunday this year, does that mean that February starts on a Sunday every year? (This could easily be investigated using an online calendar.)


· How many days are required for each individual month?


· What labels do we need for our empty calendar and where should we put them? (Consider: year, month, days of the week, dates.)


· Each student locates the date of his or her birthday on the calendar and marks it appropriately with his or her name or photograph. Teachers should be mindful of students whose cultural backgrounds preclude involvement in birthday celebrations and should make appropriate adjustments.

At the beginning of each month 

· Students share and identify dates on which important cultural events occur in that particular month and add these to the class calendar, including recognising:

· cultural events that are held on fixed dates every year, eg Harmony Day (21 March), Anzac Day (25 April) 

· cultural events whose dates are determined by the lunar calendar and consequently vary from year to year, eg Good Friday, Chinese New Year, Eid al‑Fitr 

· major school events, eg sports carnivals, fundraising events, grandparent days

· events particular to their class or year group, eg excursions, guest visits.

Note: Culturally significant events should not be limited to those observed by the students of a particular class. They should also include a selection of culturally significant events observed by other students and communities.


· On or near the date of the particular event, invite students to share information about days that have cultural significance for them. 

· Students describe the events of the previous month using the term ‘past’, the events of the new month as being in the ‘future’, and the events of that day as the ‘present’.

Each school-day morning 

· Students locate the day and date on the calendar and identify the events for that day and the next few days. Appropriate acknowledgement should be given to culturally significant days. 

· Students use the terms ‘yesterday’ and ‘tomorrow’ to describe events on the calendar in relation to ‘today’.

Periodically


· Students identify events that occurred in the past and those that will occur in the future using language such as ‘The athletics carnival was last week’, ‘Our grandparents will visit the school next month’.


· Students use the calendar to determine ‘how long it will be’ until a particular event occurs. Teachers may also review past events and identify ‘how long it has been’ since a particular event of significance to the class took place.

		Resources

· A3 paper or cardboard, or access to an interactive whiteboard


· A variety of calendars with different layouts (a search in Google Images for ‘calendar’ should yield sufficient images)


· Internet access to look up the dates of culturally significant days 


· An online tool that allows the creation of customised calendars, eg www.timeanddate.com/calendar/basic.html 


· An online simplified interactive calendar, eg www.starfall.com/n/holiday/calendar/play.htm?f

Variations/Extensions

· Students explore the origin of the words ‘January’, ‘February’, etc. 


· Some students may be interested in investigating how the word stems sept-, oct-, nov- and dec- (which usually refer to 7, 8, 9 and 10 respectively) came to form the first parts of the names of the 9th, 10th, 11th and 12th months.



		

		Activity 2: Alternative Calendar Systems


· Investigate alternative calendar systems, eg: 

· the lunar calendar used to determine culturally significant days, such as Easter Sunday, in various cultures and religions

· ancient calendars, such as those of the Mayans

· religious calendars, such as the Hebrew and Islamic calendars.

· Students and/or their relatives from different cultural backgrounds share information about their own experiences in using different calendars.

		Resources

· A variety of alternative calendar systems (a search in Google Images for ‘lunar calendar’, etc should yield sufficient images)


· Invitations may need to be issued to the relatives of students from different cultural groups



		Name and order months and seasons (ACMMG040) 


· name and order the months of the year [image: image10.png]





		Activity 3: Months in Order


· Say simple rhymes or sing songs that list the months of the year in order.


· Students work in groups to order cards on which are written the months of the year. Compare students’ results and revise as necessary. 

		



		· recall the number of days in each month

		Activity 4: Days in a Month

· Use a calendar to identify and record how many days are in each month of the year.


· Say simple rhymes or sing songs that assist students in remembering how many days are in each month, such as:

Thirty days hath September, 
April, June and November.
All the rest have 31,
Except for February alone,
Which hath 28 days clear
And 29 in each leap year. 


Note: there are many variations of this rhyme. This version is consistent with the Australian Mathematical Sciences Institute (AMSI) teacher notes for time.

		Scootle resources


· M008610 AMSI teacher notes on time (search in document for ‘calendar’) 






		

		Activity 5: Match that Month!


· Students are given two sets of cards: 

· set A – 12 cards with the names of the 12 months of the year

· set B – 12 cards with the number of days in each month of the year. 

They place all cards facedown. 


· Working in pairs, students take turns selecting one card from each set to turn over. If the cards selected are a ‘match’ between the name of the month and the number of days in the month, the student keeps the cards. If not, the cards are turned facedown again. After all the cards have been accounted for, the student with the most pairs of cards wins. 

		Variation


· The ‘number’ cards could show pictures of calendars, indicating the number of days in a month but not the name of the month.





		· name and order the seasons, and name the months for each season

· describe the environmental characteristics of each season, eg ‘Winter is cool and some trees lose their leaves’ (Communicating) [image: image11.png]





· recognise that in some cultures, seasonal changes mark the passing of time, eg the flowering of plants and migration patterns of animals are used by many cultures, including Aboriginal people (Reasoning) [image: image12.png]



 [image: image13.png]





· recognise that in countries in the northern hemisphere, the season is the opposite to that being experienced in Australia at that time (Reasoning) [image: image14.png]





Observable changes occur in the sky and landscape (ACSSU019)


· observe and record environmental changes that occur over a longer time to identify patterns of events, eg seasonal changes in temperature and the appearance of the moon [image: image15.png]



 [image: image16.png]





There is a range of information sources and technologies

· use a range of information technologies to communicate with others, eg letters, telephones, cameras and emails [image: image17.png]



 [image: image18.png]





· interact with an information source or technology to explore the ways that different forms of information are combined, including text, image and sound, eg a website or digital game [image: image19.png]



 [image: image20.png]



 

· explore communication methods used by Aboriginal and Torres Strait Islander peoples to share ideas and information, eg dance, stories, music and art [image: image21.png]



 [image: image22.png]





sequence days of the week, months and seasons of the year [image: image23.png]







		Activity 6: Seasons Book or Poster


For this activity, students can work in groups or individually with one or more seasons per group or individual.


· Students construct a ‘seasons’ book or poster (either paper or electronic) using drawings, digital photos and/or images sourced online or from magazines. 


· Students compile lists of words or sentences to go with each season, including descriptions of some or all of the following:


· weather, eg sunny, rainy, windy 


· temperature, eg hot, cold 


· observable changes in the environment, eg ‘Some trees lose their leaves in autumn’, ‘Flowers bloom in spring and summer’

· how people respond to the season in terms of clothing, household adjustments and activities, eg ‘We wear coats and scarves in winter’, ‘We go to the beach in summer’, ‘We need to turn the heater on in winter because it is cold’

· how animals respond to the season, eg ‘My pet loses more fur in summer than winter’, ‘Some birds fly to other places in winter’.

· Each group or student presents their book or poster to the class and explains the relevance of the particular images and words or sentences chosen for each season.

		Resources 

· Digital camera


· Images depicting the features of different seasons


· Books, or cardboard for posters


Scootle resources


· M008610 AMSI teacher notes on time (search in document for ‘season’) 






		

		Activity 7: Seasons Around Us (ongoing activity)


· Students visit a local park or the school playground several times throughout the year to observe and describe seasonal changes in the environment, such as flowers, bird life and leaves on trees. 


· Students observe and describe the seasonal features of the park or playground. On subsequent visits, they are prompted to recall their previous visit and to describe any changes that they notice in the environment.

· Photographs are taken of the same location in the park or playground in different seasons to record the changes that take place from season to season. These photographs are used to create a seasons picture gallery of the local area over the course of the year, or are added to the seasons book or poster created in Activity 6. Students write a short description to accompany each photograph.

		Resources


· Access to a local park or the school playground


· Digital camera


 Variation

· Video/Sound recordings can be made at the same location in different seasons. The teacher assists students in creating a sound/video compilation that can be made available online.



		

		Activity 8: Season Sort


· Students are given two sets of cards: 

· set A – 12 cards with the names of the months of the year

· set B – 4 cards with the names of the seasons and pictures that represent the seasons. 


· Students sort the names of the seasons in order, and compare with other groups. Some groups may start with summer, others with spring, etc. Teachers can use such differences to guide students to identify that the seasons occur in a repeating pattern.


· Students match the months to the seasons, taking care to order the months correctly within each season. 

· Students record the months in each season on the seasons book or poster created in Activity 6.

		



		

		Activity 9: Prepare for the Weather


· Students work in groups or individually to select appropriate types of clothing and fabrics to suit the characteristics of particular seasons of the year. 


· Students select appropriate clothing to dress a representative of the group, a bear or a cut-out figure for a particular season nominated by the teacher, considering:


· type of clothing, eg hats, tops, bottoms, footwear


· type of fabric, eg lightweight cotton, knitted wool, cotton knit, polar fleece, flannel.

· Students present their representative bear or cut-out figure to the class and explain how each selected item of clothing is appropriate for the particular season. Teachers provide prompts, if necessary, to assist students in considering the following (and to elicit a response from each student, if working in a group):


· weather conditions, eg sunny, rainy, windy


· temperature, eg hot, cold.

· Students record the clothing worn in the nominated season by taking photographs of themselves or their bear, or by pasting the dressed cut-out figure onto paper or cardboard.


· Students annotate their pictures with simple sentences to describe the appropriate clothing for the season, eg ‘We wear shorts in spring and summer because it is hot’, ‘Woollen clothes keep us warm in winter when it is cold’. Some students may be able to write full sentences without assistance. Others may need a scaffold, such as ‘You need to wear _______ in ________ because it is _________’.

· Students paste fabric swatches that are appropriate for the characteristics of particular seasons onto the seasons book or poster created in Activity 6.

· Invite students who have travelled to other countries to share information about clothing worn for different seasons and climatic conditions, or the seasonal activities that they have experienced. 

		Resources

· A selection of clothing of different types and fabrics to suit either students, bears or cut-out figures, eg hats, shorts, long-sleeved tops, T‑shirts, scarves, jackets, coats, trousers, dresses – alternatively, students provide a variety of fabric swatches, eg lightweight cotton, knitted wool, cotton knit, linen, polar fleece, tracksuit material, flannel


Variations

· Students could draw and colour clothes on the cut-out figure in place of cutting it out.


· Invitations could be issued to the relatives of students from different cultural groups to discuss clothing worn in different seasons in other countries.



		

		Activity 10: Seasons Q&A


· One or more guest speakers are invited to speak to the students about the seasons and to answer their questions:

· A local grocer speaks about seasonal produce, showing examples. Discuss how different fruits and vegetables are suited to different climates and seasons.


· A member of the local Aboriginal community gives students information and/or tells stories about traditional Indigenous ways of marking the passing of time, eg observing breeding patterns and migratory patterns of animals, changes in the environment.

· A zookeeper or park ranger speaks about changes in animal appearance and/or behaviour to accommodate seasonal changes, eg moulting, increased activity, hibernation, migration. Invite students to share information about changes that they observe in their pets’ appearance and/or behaviour. 

		Resources


· Guest speakers 

Scootle resources

· R7708 Video on seasons observed by Aboriginal and Torres Strait Islander peoples



		

		Activity 11: Same Time, Different Season (ongoing activity)


· The teacher sets up a relationship with another school (or carefully selects a location) in the northern hemisphere where seasons are clearly distinguishable, such as in Beijing, Tokyo or Dunedin.


· Each month, students communicate with students from the other school to exchange information about the weather being experienced at that time (or find photographs of the selected location to compare with photographs of the local environment – this could be turned into a month-to-month wall display). Discussion should centre on the characteristics of the season being experienced in the local area compared to that being experienced in the northern hemisphere location.

· Students recognise that, at any given time, different parts of the world experience different seasons, eg while it is summer in Australia, it is winter in countries in the northern hemisphere.

		Resources 


· Access to video conferencing facilities or a program that allows voice–video calls over the internet, such as Skype 

Variation

· Students can email text and images to students in the northern hemisphere.



		



		Assessment overview



		· Students cut and paste a jumbled list of the months of the year, rearranging it into the correct order.


· Students sort and paste each month of the year into tables according to the categories: 


· ‘30 days’, ‘31 days’, ‘28/29 days’

· ‘spring’, ‘summer’, ‘autumn’, ‘winter’.


· Students draw themselves dressed appropriately for the different seasons and/or participating in seasonal activities.


· Students draw pictures or select images (online or from magazines) to represent the observable changes in the environment for each season, eg animal behaviours, changes in plants, changes in weather.

· Students follow a series of verbal instructions to identify and/or mark specific days and dates on an empty calendar, eg ‘What day of the week is the 23rd of September?’, ‘Colour the third Tuesday of August green’, ‘How many months start on a Monday?’
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SMART Notebook


		Mathematics sample unit 

		Investigating the Features of the Special Quadrilaterals

		Stage 2

		



		

		

		

		

		



		Scope and sequence summary

		Duration: 2 weeks



		Substrand: S2 MG Two-Dimensional Space 1

		Detail: 8 activities



		

		

		



		

		

		

		

		



		Outcomes

		Key considerations

		Overview



		· uses appropriate terminology to describe, and symbols to represent, mathematical ideas MA2‑1WM


· checks the accuracy of a statement and explains the reasoning used MA2-3WM


· manipulates, identifies and sketches two-dimensional shapes, including special quadrilaterals, and describes their features MA2-15MG

		Key ideas


· Identify and name the special quadrilaterals presented in different orientations


· Describe and compare features of shapes, including the special quadrilaterals


Language

Students should be able to communicate using the following language: shape, two-dimensional shape (2D shape), circle, triangle, quadrilateral, parallelogram, rectangle, rhombus, square, trapezium, kite, pentagon, hexagon, octagon, orientation, features, properties, side, parallel, pair of parallel sides, opposite, length, vertex (vertices), angle, right angle.


The term ‘diamond’ is often used in everyday contexts when describing quadrilaterals with four equal sides. However, ‘diamond’ is not the correct geometrical term to name such quadrilaterals; the correct term is ‘rhombus’.


Background information

The special quadrilaterals are the parallelogram, rectangle, rhombus, square, trapezium and kite. 


It is important for students to have experiences with a variety of shapes in order to develop flexible mental images. Students need to be able to recognise shapes presented in different orientations.

		This unit of work encompasses:


· some of the content of S2 Two-Dimensional Space

Assumed knowledge from the same stage

· S2 Length 1 (measuring to the nearest millimetre)


· S2 Angles 1 (concept of an angle and identification of right angles)


Links to learning across the curriculum

Students will have opportunities to practise their literacy skills while describing features and properties of special quadrilaterals.


They will use critical and creative thinking in identifying, matching and sorting special quadrilaterals and in determining their features.





		Content

		Teaching, learning and assessment

		Resources



		Compare and describe features of two‑dimensional shapes, including the special quadrilaterals 


· manipulate, compare and describe features of two-dimensional shapes, including the special quadrilaterals: parallelograms, rectangles, rhombuses, squares, trapeziums and kites [image: image1.png]





· determine the number of pairs of parallel sides, if any, of each of the special quadrilaterals (Reasoning) 


· use measurement to establish and describe side properties of the special quadrilaterals, eg the opposite sides of a parallelogram are the same length 


· identify and name the special quadrilaterals presented in different orientations, eg


[image: image2.png]N OSSO0

parallelograms rhombuses
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parallelograms rhombuses




[image: image4]

· explain why a particular quadrilateral has a given name, eg ‘It is a parallelogram because it has four sides and the opposite sides are parallel’ (Communicating, Reasoning) [image: image5.png]





· name a shape, given a written or verbal description of its features (Reasoning) [image: image6.png]#ﬂ-






· recognise the vertices of two-dimensional shapes as the vertices of angles that have the sides of the shape as their arms [image: image7.png]





· identify right angles in squares and rectangles 


· group parallelograms, rectangles, rhombuses, squares, trapeziums and kites using one or more attributes, eg quadrilaterals with parallel sides and right angles 

    

		Activity 1: Introducing the Special Quadrilaterals


· Review the names used for two-dimensional shapes when named according to the number of sides (see Stage 1), ie triangles, quadrilaterals, pentagons, hexagons, etc.


· Ask students to identify quadrilaterals that can be seen in the classroom and/or in pictures. They may need to be prompted to look for four-sided figures that are not squares or rectangles. 


· Point to a rectangle and ask students ‘Is this a quadrilateral?’ Follow up this question by asking students for another name for the same shape (‘rectangle’ is introduced in ES1). Repeat for a square. Conclude that quadrilaterals are all around us and so we have special names for those that have special features.


· Write the names of each of the six special quadrilaterals on the board: rectangle, square, parallelogram, rhombus, trapezium and kite.


· Students cut out a set of special quadrilaterals printed onto coloured paper (it would be useful to include at least two different trapeziums, where one has two right angles).


· Review the meaning of the word ‘parallel’ and ask students to identify parallel lines that can be seen in the classroom. Introduce the phrase ‘pair of parallel lines’ to describe two lines that are parallel to each other. It may be helpful to relate this to other uses of the word ‘pair’, such as ‘pair of shoes’, ‘pair of sunglasses’.


· Review the use of the term ‘vertex’ (plural: vertices) when referring to the point where two sides of a shape meet. Review the concept of an angle as an ‘amount of turning’ and the use of the terms ‘vertex’ and ‘arms’ in relation to angles. Guide students to recognise the vertices of shapes as the vertices of angles that have the sides of the shape as their arms. Establish that all quadrilaterals have four vertices and four angles.


· Review the concept of a right angle. 


· Consider each special quadrilateral in turn, starting with the rectangle and the square, to determine the features of each particular shape. Record on a diagram on the board the name and features of each special quadrilateral as they are encountered. Prompt students to consider particular features if necessary, such as: 


· Does the shape have any pairs of parallel sides? (Encourage correct use of the phrase ‘pair of parallel sides’, eg ‘A parallelogram has two pairs of parallel sides’.)


· Are all four angles right angles?


· Are all four sides equal in length? (Paper-folding to match sides can assist students in determining this.)


· Students paste their quadrilaterals into their workbooks (one per page) and record the name and features of each quadrilateral using short sentences, eg ‘A trapezium has one pair of parallel sides’.

· Online tools and applications can be used to demonstrate quadrilaterals in different orientations, eg MathOpenRef – Quadrilaterals page.

		Online resources


· Website: MathOpenRef – Quadrilaterals – manipulate the special quadrilaterals, including on an interactive whiteboard 



		

		Activity 2: Special Quadrilaterals Rule!


· Warm up: Students practise identifying and naming special quadrilaterals when presented with flash cards showing quadrilaterals in different orientations, eg using a presentation on an interactive whiteboard. The teacher stops the presentation at various points to prompt students to recall the properties of the special quadrilaterals, such as:

· parallelogram: ‘How do you know it is a parallelogram?’

· rectangle: ‘What is the same about a parallelogram and a rectangle? What is different?’

· trapezium: ‘How do you know it is a trapezium?’

· rhombus: ‘How do you know it is a rhombus?’, ‘What makes a rhombus different from a parallelogram?’

· square: ‘What makes a square different from a rhombus?’

· kite: ‘Does a kite have any pairs of parallel sides?’


· Students work in six groups (one per special quadrilateral) with one ruler per student. Each group is allocated one type of quadrilateral to investigate. Remind students how to use a ruler correctly. Teachers can differentiate through the careful composition of groups and the selection of the special quadrilateral for each group.

· Each group is provided with a number of examples of the particular special quadrilateral they are investigating, in different sizes and orientations. Students use rulers to measure all the sides of the quadrilaterals to the nearest millimetre and record these measurements on the quadrilaterals.

· Each group uses the side measurements of each quadrilateral to find a common side ‘property’ that always describes the length of the ‘opposite sides’ and/or ‘all four sides’ of their particular quadrilateral (if a property exists), ie:


· parallelogram/rectangle: ‘The opposite sides of a parallelogram are equal in length’

· rhombus/square: ‘The opposite sides of a rhombus are equal in length’, ‘All four sides of a rhombus are equal in length’

· kite: ‘A kite has two pairs of adjacent sides that are equal in length’

· trapezium: ‘A trapezium does not have to have any opposite sides that are equal in length, but sometimes has one pair of opposite sides that is equal in length’.

· Each group creates a poster or digital presentation that includes a diagram of its special quadrilateral and lists its features, including any side properties.

· Each group presents the features and side properties of its special quadrilateral to the class with the aid of its poster or digital presentation.

· Students can record the additional side properties of each of the special quadrilaterals on the quadrilaterals pasted into their workbooks in Activity 1.

		Resources

· One ruler per student


· A number of examples of each special quadrilateral in different sizes and different orientations


· Cardboard for posters or access to appropriate ICT





		

		Activity 3: Describing Quadrilaterals

· Each student is given a prepared table in which to record the features of each of the special quadrilaterals. The following headings should be included:


· name of quadrilateral (word answer)


· examples of quadrilateral (diagrams can be pre-printed)


· number of pairs of parallel sides (numerical answer)


· opposite sides are equal in length (yes/no answer)


· all four sides are equal in length (yes/no answer)


· all four angles are right angles (yes/no answer).

· Students work as a class with teacher guidance or in small groups to complete the table of features. 

· Students paste the completed table into their workbooks.

		Extension


· Students can explore the symmetry properties of the special quadrilaterals by paper-folding. They can then add the ‘number of axes of symmetry’ to the empty column provided on the table of features.



		

		Activity 4: Quadrilaterals in Pictures


· Students identify quadrilaterals in a variety of photographs, diagrams, company logos, floor tiles, artworks and elsewhere in the environment. 

· Using pen and paper, digital drawing software or manipulatives (such as pattern blocks), students create a picture using quadrilaterals, eg a picture of their house or a man-made landmark such as a bridge. Students identify and/or label each of the special quadrilaterals used in their picture.



		Resources 


· A variety of photographs, diagrams and artworks that show a variety of quadrilaterals

· Access to appropriate ICT or manipulatives (such as pattern blocks)

Variation


· Students photograph at least one of each of the special quadrilaterals within the school grounds and/or at home and then use appropriate software to label each photograph (and possibly outline the shape), before presenting their photographs to the class.



		

		Activity 5: Which Special Quadrilateral Could I Be? (outdoor activity)

· Use chalk or masking tape to draw large-scale outlines of each of the special quadrilaterals on level ground and write the name of each shape inside its outline.


Part 1


· Start with all students standing outside the shapes and explain the activity.


· Call out a clue describing one or more features of the special quadrilaterals and ask students to stand inside a shape that fits the clue. Clues can be repeated later if further practice is necessary. If some of the shapes that fit a particular clue are not selected by any students, prompt the students to consider if any of the other shapes have that feature, and ensure that there is at least one student standing in each of the relevant quadrilaterals before calling out the next clue. Take these opportunities to discuss and reaffirm the features of special quadrilaterals. Possible clues include:


· All my angles are right angles.


· I only have one pair of parallel sides.


· I have two pairs of parallel sides.


· I have two pairs of parallel sides and all my angles are right angles.


· My opposite sides are parallel.


Part 2


· Start with all students standing outside the shapes and explain the activity.

· Call out a clue describing one feature that applies to two or more special quadrilaterals and ask students to stand inside a shape that fits the clue. If some of the shapes that fit a particular clue are not selected by any students, prompt the students to consider if any of the other shapes have that feature, and ensure that there is at least one person standing in each of the relevant quadrilaterals before calling out the next clue. 

· The teacher then calls out a second clue (and then possibly a third or fourth clue) that adds to the feature of the first clue and narrows down the number of shapes that can be selected. One possible set of clues is:


· I have two pairs of parallel sides, then


· I have two pairs of parallel sides AND four right angles, then


· I have two pairs of parallel sides AND four right angles AND all sides are equal in length.


· At the end of each set of clues, prompt the students to consider the movements they made and use this to discuss the relationships between the various special quadrilaterals, eg the features that are common to parallelograms and squares. 

· Repeat with a different set of related clues.

		



		

		Activity 6: Quadrilaterals: Match Up!

· Working in small groups, students are given three sets of cards: 


· set A – six cards with the names of the special quadrilaterals


· set B – six cards with a diagram of each of the special quadrilaterals


· set C – cards describing one of the features of each of the quadrilaterals (if a particular feature applies to more than one quadrilateral, then the feature should be repeated on enough cards so that it can be matched with all quadrilaterals for which it applies). 


· Students match each quadrilateral with its name and a set of features. Features to be considered include:


· the opposite sides are equal


· the opposite sides are parallel


· all four angles are right angles

· all four sides are equal.

		Extension

· Students can be given an additional set of cards that state the number of lines of symmetry of each of the special quadrilaterals.



		

		Activity 7: Celebrity Quadrilateral Heads 

· Students work as a class or in small groups. One student is chosen to be the ‘quadrilateral guesser’. The teacher or another student writes the name of one of the special quadrilaterals onto a sticky note or paper hat and affixes it to the guesser’s forehead so that he or she cannot see it. 


· Inform the guesser that he or she is only allowed to make a maximum of two guesses of the name of the quadrilateral. Inform the class that it is only allowed to respond with ‘yes’ or ‘no’ and should not provide any other hints.


· The guesser asks the rest of the class or group questions about the features of the unknown quadrilateral to assist him or her to identify the quadrilateral. To assist the guesser and reinforce features of quadrilaterals, another student can record correctly guessed features on the board. Once the guesser thinks that he or she can correctly name the quadrilateral, he or she can ask ‘Is it a …?’

		Resources

· Sticky notes or paper hats


Variation

· One student selects a ‘mystery quadrilateral’. Others in the class or group take turns to ask yes/no questions to determine the features of the quadrilateral in order to name it correctly. If the selector of the mystery quadrilateral requires support, he or she can be given a list of features of special quadrilaterals.



		

		Activity 8: Quadrilateral Sort


· Working in pairs, students cut out (or are given) sets of six cards. On each card in a set, there is a diagram of one of the special quadrilaterals and its name.


· Students sort the quadrilaterals according to one or more given features, including:


· number of pairs of parallel sides


· lengths of opposite sides


· lengths of all four sides


· right angles


· two pairs of parallel sides AND four right angles.

· Students record their results in their workbooks by pasting the quadrilaterals into appropriate groups and writing a short sentence to describe each group.

		Variation


· If only one set of cards is being used per pair, students record their results by writing the name of the shape and tracing or drawing a diagram of it into their workbooks for each of the groupings.





		Assessment overview



		· Students create a written record of the features of each of the special quadrilaterals throughout the various activities.


· Students demonstrate their knowledge and understanding of the features of the special quadrilaterals by matching features to quadrilaterals, and by sorting quadrilaterals according to the features that they have in common.
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		Mathematics sample unit 

		Order of Operations

		Stage 3

		



		

		

		

		

		



		Scope and sequence summary

		Duration: 2 weeks



		Substrand: S3 NA Multiplication and Division 2 (part)

		Detail: 8 activities



		

		

		



		

		

		

		

		



		Outcomes

		Key considerations

		Overview



		· describes and represents mathematical situations in a variety of ways using mathematical terminology and some conventions MA3‑1WM

· selects and applies appropriate problem-solving strategies, including the use of digital technologies, in undertaking investigations MA3-2WM

· gives a valid reason for supporting one possible solution over another MA3‑3WM

· selects and applies appropriate strategies for multiplication and division, and applies the order of operations to calculations involving more than one operation MA3-6WM

		Key ideas

· Recognise and use grouping symbols


· Apply the order of operations in calculations


Language

Students should be able to communicate using the following language: equals, operations, order of operations, grouping symbols, brackets, number sentence, is the same as.


‘Grouping symbols’ is a collective term used to describe brackets [ ], parentheses ( ) and braces { }. The term ‘brackets’ is often used in place of ‘parentheses’.


Often in mathematics, when grouping symbols have one level of nesting, the inner pair is parentheses ( ) and the outer pair is brackets [ ], eg 360 ÷ [4 ( (20 − 11)].


Background information


An ‘operation’ is a mathematical process. The four basic operations are addition, subtraction, multiplication and division. Other operations include raising a number to a power and taking a root of a number. An ‘operator’ is a symbol that indicates the type of operation, eg +, –, ( and ÷.

		This unit of work encompasses:

· some of the content of S3 Multiplication and Division

Links to learning across the curriculum


Students will practise their literacy skills as they read and interpret descriptions of real-life contexts in order to obtain the mathematical information necessary for the required calculation.


Students will employ critical and creative thinking as they develop knowledge, skills and understanding of the order of operations in mathematics and explain why completed number sentences are or are not correct.


Students will explore the functionality of a variety of calculators or calculator applications to determine whether or not these information and communication technologies apply the order of operations automatically to obtain a result. 





		Content

		Teaching, learning and assessment

		Resources



		Explore the use of brackets and the order of operations to write number sentences (ACMNA134) 


· use the term ‘operations’ to describe collectively the processes of addition, subtraction, multiplication and division 


· investigate and establish the order of operations using real‑life contexts, eg I buy six goldfish costing $10 each and two water plants costing $4 each. What is the total cost?’; this can be represented by the number sentence 6 ( 10 + 2 ( 4 but, to obtain the total cost, multiplication must be performed before addition [image: image1.png]
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· write number sentences to represent real-life situations (Communicating, Problem Solving) [image: image4.png]





		Activity 1: Shopping List

Students use a real-life situation to establish the need for an agreed convention to govern the order in which mathematical operations must be performed when there is more than one operation.


· Discuss the notion of an ‘operation’ in the mathematical sense as a process of combining numbers. Use the term ‘operations’ to describe those operations already known to students, ie addition, subtraction, multiplication and division. Students should be made aware that in future years of their mathematics study they will be introduced to other operations, such as ‘squaring’ a number.


· As a class, students create a shopping list of items for a class celebration, choosing items advertised in supermarket catalogues and/or takeaway food menus. For the activity to work, students will need more than one of some items.


· Discuss ways in which the total cost of the shopping list could be calculated, then form small groups to calculate the total cost. If necessary, students can be prompted to consider each of the operations and how they may (or may not) be used to find the total cost.


· Groups create and write down possible number sentences to calculate the total cost. Students should be encouraged to write a few words to explain each part of their number sentences and keep track of what has already been calculated. Each group should create at least two different number sentences for the calculation.


· A member of each group writes their number sentences on the board. As a class, discuss the similarities and differences between each group’s number sentences. It should be possible to identify two basic approaches:


· the use of addition to add each item individually


· the use of multiplication to calculate the cost of multiple items and then addition to obtain the total of each part.

· The teacher summarises these approaches for comparison on the board by writing a single number sentence for each, working from left to right across the board, eg:

· addition only: $5 + $3 + $3 + $3 + $3 + $6 + $6 + $10 + $10 + $8


· with multiplication: 
$5 + 4 ( $3 + 2 ( $6 + 2 ( $10 + $8


· Discuss how to go about using these number sentences to calculate the correct total cost, and how the numbers may be misinterpreted to give an incorrect total cost. Possible prompts include: 


· How can you calculate the correct total cost using the first number sentence? (Responses could include: ‘Just add them up’, ‘Add from left to right’ and ‘Add in any order’.) 


· How can you calculate the correct total cost using the second number sentence? (Responses could include: ‘You have to do the multiplication first’ and ‘Work out all the multiplications and then add them up’.)

· What happens if you just work from left to right in each number sentence? Will you get the same total cost?

· As a class, determine that there is a need for an agreed convention to govern the order in which mathematical calculations are performed when there is more than one operation. Introduce the ‘order of operations’ as the convention used for the order in which operations are to be performed. Conclude that the class has just discovered one of the rules of the order of operations, ie that multiplication is performed before addition.

		Resources

· Supermarket catalogues and/or takeaway food menus, OR supermarket and/or restaurant websites



		

		Activity 2: Can You Crack the ‘Order of Operations’ Puzzle?


Students work in pairs or small groups with a list of number sentences, each of which shows the correct answer. These number sentences should be carefully selected to allow students to ‘discover’ the order of operations for number sentences involving the operations of addition, subtraction, multiplication and division. In particular, they should illustrate that multiplication and division need to be performed before addition and subtraction, and that when the question involves two or more operations of multiplication and division, these operations should be performed working from left to right. When a question involves two or more operations of addition and subtraction, these should also be performed working from left to right.


· Students examine the number sentences provided and write a description (in words, using appropriate mathematical terminology) of the order in which each operation must be performed to obtain the correct answer. Teachers should provide a model of the type of description required, eg for 15 + 2 ( 10 – 30 = 5, students write ‘First, multiply 2 by 10 to get 20. Then add 15 and 20 to get 35. Then subtract 30 from 35 to get 5.’

This provides an ideal opportunity to revise and reinforce correct mathematical terminology.

· With teacher guidance, including appropriate prompts, students generalise what they have observed and develop the order of operations for number sentences involving addition, subtraction, multiplication and division. Possible prompts include:

· What happens when the question involves an addition or subtraction and a multiplication?

· Do you always perform multiplication before division?

· What happens when there are only two operations, and both of them are division? Does it matter which division you do first?

· Students record the order of operations that they have generated for questions involving addition, subtraction, multiplication and division, eg ‘First, do multiplications and divisions, working from left to right. Then do additions and subtractions, working from left to right.’

· Students practise the order of operations by evaluating expressions that each involve two or more operations of addition, subtraction, multiplication and division.

		Scootle resources

· L6543: Exploring order of operations (Levels 1 and 4 are appropriate prior to learning the role of parentheses)

· M009636: Order of operations (teaching strategies)



		· recognise that the grouping symbols ( ) and [ ] are used in number sentences to indicate operations that must be performed first [image: image5.png]





· recognise that if more than one pair of grouping symbols are used, the operation within the innermost grouping symbols is performed first 


· perform calculations involving grouping symbols without the use of digital technologies, eg
5 + (2 ( 3) = 5 + 6 = 11
(2 + 3) ( (16 − 9) = 5 ( 7 = 35
3 + [20 ÷ (9 − 5)] = 3 + [20 ÷ 4] = 3 + 5 = 8

		Activity 3: Let’s Group It!


Students use a real-life situation to establish the need for a way to indicate that in some situations, addition (or subtraction) is to be performed before multiplication (or division) in a number sentence.


· As a class, students consider a real-life situation where addition should be performed before multiplication, and consider how the situation can be represented using a number sentence, eg:


· Potato chips come in variety boxes that contain 4 packets of ‘sour cream and chive’ flavour, 3 packets of ‘sweet chilli’ flavour and 3 packets of ‘original’ flavour. Jay buys 6 variety boxes. How many packets of chips does he have in total?


· Students suggest possible strategies to solve the real-life situation. The teacher records these strategies on the board. Teachers may need to prompt students to consider an approach where addition is performed first and discuss the difficulty in writing that as a single number sentence that will result in the correct answer, since the convention for the order of operations means that multiplication would be performed before addition. 

Using the previous example about potato chips, the answer can be obtained by multiplying the number of each flavour by 6, and then adding, ie using the expression 4 ( 6 + 3 ( 6 + 3 ( 6, for which the correct order of operations means that multiplication is performed before addition in order to obtain the correct answer.

The answer can also be obtained by adding the number of packets in one box first, and then multiplying by 6. Students would need to calculate the result of the expression 4 + 3 + 3 first, and then multiply by 6. Students should consider and discuss why the number sentence 4 + 3 + 3 ( 6 is not an expression that will result in the correct answer.


· Introduce the notion of ‘grouping symbols’ as a way of indicating that a particular operation is to be performed first and demonstrate their use by writing a single expression using ( ) that will result in the correct answer for the real-life situation. Using the previous example about potato chips, the correct answer can be obtained using the single expression (4 + 3 + 3) ( 6, as the grouping symbols group the items to be added and indicate that the operations in brackets must be performed first.


· Use the term ‘grouping symbols’ to describe collectively parentheses ( ), brackets [ ] and braces { }. Recognise that the word ‘brackets’ is often used instead of ‘parentheses’ for ( ), and that the term ‘square brackets’ is often used when referring to [ ].


· With teacher guidance, students discuss and record the place of grouping symbols in the order of operations, eg ‘First, do operations in grouping symbols/brackets. Second, do multiplications and divisions, working from left to right. Then do additions and subtractions, working from left to right.’ 
Some students may benefit from being shown a mnemonic device to assist them in remembering the order of operations. 


· With teacher guidance, students consider expressions involving more than one pair of grouping symbols and determine that in such situations, the operation within the innermost pair of grouping symbols is performed first, eg for 20 ( [16 – (5 + 7)], calculate 5 + 7 first, then subtract this result from 16, then multiply by 20.

· Students practise the order of operations by performing calculations that each involve at least one pair of grouping symbols.

		Scootle resources

· L6543: Exploring order of operations (Levels 2 and 3 use grouping symbols)



		· apply the order of operations to perform calculations involving mixed operations and grouping symbols, without the use of digital technologies, eg


32 + 2 – 4 = 34 − 4 = 30 
addition and subtraction only, therefore work from left to right

32 ÷ 2 ( 4 = 16 ( 4 = 64
multiplication and division only, therefore work from left to right


32 ÷ (2 ( 4) = 32 ÷ 8 = 4 
perform operation in grouping symbols first 


(32 + 2) ( 4 = 34 ( 4 = 136
perform operation in grouping symbols first


32 + 2 ( 4 = 32 + 8 = 40 
perform multiplication before addition [image: image6.png]





· investigate whether different digital technologies apply the order of operations (Reasoning) [image: image7.png]
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		Activity 4: How to ‘Operate’ in Mathematics


· Students work in small groups to create a guide describing the order of operations in order to instruct others on how to ‘operate’ in mathematics. The guide may take a variety of forms, such as a poster, multimedia presentation, song or poem.


· Students consolidate their knowledge, skills and understanding of the order of operations by evaluating a wide variety of expressions in appropriate worksheets and/or games.

		Scootle resources

· L6543: Exploring order of operations (Levels 1 to 4)

Other online resources

· Online games, eg 


· ‘Numbers Game Solver’ based on the SBS TV program Letters and Numbers – in order to practise the order of operations, instruct students to write a single number sentence to obtain the target

· Exploring Order of Operations − Use It from LearnAlberta Interactives 


· Super Maths World, then select ‘Number’ and ‘BODMAS’

Extension

· The ‘Four Fours’ problem: Students express each of the integers from 1 to 20 using only the digits 4, 4, 4 and 4 and the operations +, −, ( and (, grouping symbols and decimal points, eg
1 = 44 ( 44
2 = 4 ( 4 + 4 ( 4
13 = (4 − .4) ( .4 + 4.


This activity can be extended further to include all integers from 1 to 100 if it is believed that students can manage the use of square roots, powers and factorials, eg 97 = 4 ( 4! + 4 ( 4.


Solutions to the Four Fours problems are readily available online, eg www.mathsisfun.com.



		

		Activity 5: Jump to It!


· Use chalk to write a series of expressions on concrete in the playground. Expressions should include all four operations and grouping symbols. Write the answer to each expression on a card that is placed facedown on the concrete beside the expression.

· Students work in pairs or small groups taking turns within the pair or group to calculate the expression by (physically) jumping to the relevant operation of the expression in the order required to achieve the correct answer. Another member of the pair or group checks the answer on the card. Once the correct answer is obtained, the pair or group moves to the next expression.

		Resources


· Chalk


· Cards on which to write answers to the expressions



		

		Activity 6: Do Calculators Use the Order of Operations?

· Review the order of operations used to correctly evaluate number sentences with more than one operation and/or grouping symbols.


· The teacher explains that calculators (either handheld or on a computer, mobile phone or other device) are each programmed to work in a particular way, and that some are not programmed to apply the accepted order of operations, eg if you enter 5 + 4 ( 2, some calculators will simply work from left to right (ie do the addition before the multiplication) and therefore give the incorrect answer. So, you can’t trust every calculator to get the order of operations correct!


· The teacher explains that the class will test a variety of calculators to see if they use the order of operations by designing a set of number sentences. The teacher models an example and explains which part of the order of operations it is designed to test, eg ‘To test that multiplication is performed before addition, we need a question that will identify a calculator that simply works from left to right. Such calculators would do addition before multiplication and therefore give an incorrect answer. However, if a calculator we test uses the order of operations, it will perform multiplication before addition and give us the correct answer. So a number sentence to test is 4 + 8 ( 2 = 20.’

· Working in small groups, students create a set of number sentences to test whether various calculators use the order or operations, or just complete the operations in the order that they are entered (ie from left to right). 


· Students use their number sentences to test a variety of calculators to see whether or not they use the order of operations. 



		Resources

· A variety of calculators, including:


· standard school calculators


· calculator tools on computers


· calculator tools on mobile phones or tablets


· online calculators


· basic large-key calculators (this type of calculator typically does not use the order of operations)



		· recognise when grouping symbols are not necessary, eg 32 + (2 ( 4) has the same answer as 32 + 2 ( 4



		Activity 7: Brackets or No Brackets


Part 1


· Students are presented with a variety of completed number sentences involving mixed operations and at least one set of grouping symbols. Some of the grouping symbols included should be grouping symbols that are actually not necessary.


· As each number sentence is shown, the teacher points at each set of grouping symbols and asks the class if they are necessary in order to obtain the answer. Students use actions to respond, such as holding up their arms as if to show biceps when grouping symbols are necessary, and holding their arms crossed in front of their bodies when grouping symbols are not necessary.


Part 2 


· Students are presented with a variety of number sentences involving mixed operations but no grouping symbols. Some of the number sentences are correct, but some require one or more sets of grouping symbols in order to make them correct. 


· Students are required to place the minimum number of pairs of grouping symbols in the given number sentences to make incorrect number sentences into correct number sentences.

		



		

		Activity 8: Match the Word Problem

· Students are provided with a set of 12 cards that consist of six word problems (all requiring more than one operation to find the solution) and six number sentences that can be used to calculate the solution to the six word problems. The word problems involve the same numbers combined using different operations to prevent students from guessing by simply matching numbers from the word problem instead of thinking about the operations required. A possible set of word problems and related number sentences is:


· Slavek wants to buy a pair of jeans marked $60 and a shirt marked $40. At the cash register, the attendant tells him that the store is having a ‘pay only half’ sale. How much will Slavek need to pay? (60 + 40) ÷ 2


· For a complete school uniform, Alex needs a pair of trousers and a shirt. A pair of trousers costs $60 and a shirt costs $40. Alex buys two complete school uniforms. How much will she need to pay? (60 + 40) ( 2


· At the school clothing shop, trousers are sold for $60 and shirts are sold for $40. In February, the shop sold 20 pairs of trousers and 30 shirts to new students. What was the total amount of money that the clothing shop received? 60 ( 20 + 40 ( 30


· Jing-Wei wants to buy a jacket marked $60 and two pairs of jeans each marked $40. How much will she need to pay? 60 + 40 ( 2


· Rasheed wants to buy a pair of jeans marked $60 and a shirt marked $40. At the cash register, the attendant tells him that the store is having a ‘half-price shirts’ sale. How much will he need to pay? 60 + 40 ( 2


· Each school in the region ordered 20 ‘Year 6’ jerseys that cost $60 each. The delivery charge for each school was $40. There are 30 schools in the region. What was the total cost of the jerseys for the region? (60 ( 20 + 40) ( 30


· Students work in small groups to match the number sentences to theork in small groups to match tion to s that consist of  school was $40. There are 30 schools in the region. What was the totathe word problems. 


· Students explain, verbally or in writing, how each component of the number sentence matches the related word problem.




		Resources 

· Matching activity consisting of six word problems and six related number sentences. Each word problem uses the same whole numbers and requires more than one operation to find the solution. 

Extension


· Students can complete the same activity with more complex expressions, decimal values and/or where there is more than one correct expression that represents each word problem, and/or where there are some expressions that do not match any of the given word problems.







		Assessment overview 



		· Students calculate the value of each of a number of expressions involving more than one operation and/or pair of grouping symbols.


· Students are given a range of completed number sentences. They are asked to determine if these are correct, and to explain why or why not, eg ‘A student calculated the answer to 3 + 4 ( 8 to be 56. Is the student correct? Explain why or why not.’

· Students select ten whole numbers between 1 and 100. They express each of the numbers using four other numbers and at least three different operations in a number sentence, eg 65 = 3 ( 22 − 4 ( 4.

· Students insert grouping symbols, but only where necessary, to make number sentences correct, eg 9 + 3 − 2 ( 8 = 17.
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