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[bookmark: _Toc345321925][bookmark: _Toc504469232]Introduction
The Year 3 class teacher is planning a unit of work for the Measurement and Geometry Strand (Substrand: Volume and Capacity). In developing a whole-class program to meet the learning needs of all students, the teacher needs to consider the particular learning needs of one student, Sam.
Sam is experiencing difficulty with the Working Mathematically components of the Mathematics Syllabus.
Sam has restricted interests. He likes to talk about computers, dinosaurs, fossils, and his stamp collection.
Sam experiences significant social anxiety. He is fearful of unknown situations, group work, being asked to answer questions, and not completing set tasks. When Sam is anxious he repeatedly rubs his hands together or engages in repetitive body movements, eg erasing his work. He has been taught specific skills for managing his anxiety which include coping strategies and relaxation techniques.
During interactions with his peers, Sam experiences difficulty with turn-taking and sharing. He experiences difficulty organising information and expressing his thoughts in a succinct manner.
Sam experiences difficulty transitioning between activities and environments.
The target audience for this content is: Parents, Students, Teachers, Principals
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[bookmark: _Collaborative_curriculum_planning][bookmark: _Toc504469233]Collaborative curriculum planning
Sam, his parents, teacher, Stage supervisor, learning support teacher and psychologist, have been involved in the collaborative curriculum planning process. The process has determined that, across the key learning areas:
Sam is working towards Stage 2 outcomes
Sam is working towards the following goals:
· increasing turn-taking and reciprocal interactions with peers
· using scaffolds to answer questions and give explanations
· increasing his use of coping strategies in response to his anxiety
· decreasing the length of time it takes him to transition between activities and environments
· choosing an appropriate strategy for a particular context given a choice of two strategies
the implementation of the following adjustments enables Sam to participate in teaching and learning experiences and assessment opportunities:
· the teacher supports Sam to alleviate his anxiety by outlining each step of a learning experience using cue cards. Information is ‘chunked’ so that Sam receives a limited amount of information at one time, and so that the teacher has increased opportunities to give Sam feedback. The teacher indicates independent work and group work on the cue cards using icons (where appropriate)
· the teacher organises for Sam to be in a group of appropriate peers and of reduced size. The teacher assigns group roles in collaboration with Sam
· Sam is instructed to observe other groups during guided practice before working in his group, and to use the groups as a model
· the teacher uses an electronic timer to support Sam’ s transition between activities and environments
· the teacher provides Sam with sentence starters and cloze sentences to assist with his organisation of information and expression of his thoughts
· the teacher provides Sam with visual supports to assist with his comprehension of set tasks and social rules
· the teacher provides Sam with a ‘Finished Box’ for completed work
· the teacher gives Sam advance notice when he is required to participate in class discussions, and explains the extent of Sam’s participation.
Priorities identified for Sam by the teacher relevant to the unit of work are to:
improve his organisation and communication of information by structuring explanations and discussion points before participating in class discussions
choose an appropriate strategy for estimating and representing information
participate effectively in group work.
[bookmark: _Determining_the_starting][bookmark: _Toc504469234]Determining the starting point for instruction
The teacher has gained initial information about the students’ knowledge, skills and understanding in the Measurement and Geometry Strand (Substrand: Volume and Capacity) from their Year 2 reports.
The students were recently assessed to determine their achievement in relation to Stage 1 and Stage 2 outcomes for the Volume and Capacity Substrand, and the starting point for instruction.
The assessment has indicated to the teacher that Sam can:
measure the capacity of a container by:
· counting the number of times a smaller container can be filled and emptied into the container
· filling the container with amounts measured in informal units and counting the number of units used
compare and order the capacities of two or more containers by:
· filling one container and pouring the contents into another
· pouring the contents of each of two containers into a third container and marking each level.
[bookmark: _Selection_of_outcomes][bookmark: _Toc504469235]Selection of outcomes and content
Using the evidence of learning from the assessment for Volume and Capacity, the following outcomes and content were selected for the class.
	Outcomes
	Syllabus content

	MA2-1WM Uses appropriate terminology to describe, and symbols to represent, mathematical ideas

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

MA2-11MG Measures, records, compares and estimates volumes and capacities using litres, millilitres and cubic centimetres
	Measure, order and compare objects using familiar metric units of capacity (ACMMG061)
recognise the need for formal units to measure volume and capacity
· explain the need for formal units to measure volume and capacity (Communicating, Reasoning)
Use scaled instruments to measure and compare capacities (ACMMG084)
make a measuring device calibrated in multiples of 100 mL to measure volume and capacity to the nearest 100 mL 
use the millilitre as a unit to measure volume and capacity, using a device calibrated in millilitres, eg place a measuring cylinder under a dripping tap to measure the volume of water lost over a particular period of time
record volumes and capacities using the abbreviation for millilitres (mL)
recognise that there are 1000 millilitres in one litre, ie 1000 millilitres = 1 litre
· relate the millilitre to familiar everyday containers and familiar informal units, eg 250 mL fruit juice containers, 1 teaspoon is approximately 5 mL (Reasoning)
estimate the capacity of a container in millilitres and check by measuring


[bookmark: _Teaching_strategies_for][bookmark: _Toc504469236]Teaching strategies for the learning experiences and assessment opportunities
The teacher:
models each step of the task while explaining the approach to students
uses questioning to ensure that students understand that if the medicine glass contains 10 mL or the measuring jug contains 100 mL, it would take 10 such measures (to be marked on the cylinders) to make 100 mL or 1 L. This information is recorded on a chart or the whiteboard for easy reference.
[bookmark: _Learning_experiences_and][bookmark: _Toc504469237]Learning experiences and assessment opportunities
As part of this unit, the teacher is planning to implement the following learning experiences and assessment opportunities. The teacher has documented the adjustments that Sam needs in order to access the planned learning experiences and assessment opportunities.
	Learning experiences and assessment opportunities
	Adjustments for Sam

	The Millilitre
	the teacher provides a sequence of instructions on cue cards for Sam. To alleviate Sam’s anxiety and to provide increased opportunities for feedback, the sequence of instructions is divided into task cards with a maximum of four steps on each card
during guided practice the teacher supports Sam and his partner to highlight designated roles. Sam’s roles, his partner’s roles, and joint roles are highlighted in different colours
Sam uses a permanent marker to tick the steps he has completed on each task card. On completion of the task card, Sam and his partner place the task card in a ‘Finished Box’. The pair collects subsequent task cards from the teacher

	Part A
Students, working in pairs, are given two unmarked measuring cylinders (one large and one small), a calibrated measuring jug, and a medicine glass
	Sam is paired with a preferred peer who will demonstrate how to complete a task where necessary

	Each student, on the large unmarked cylinder, marks an estimated level for 100 mL
	each student uses a different-coloured permanent marker to record his/her estimate on the cylinder

	Students fill the measuring jug with water to the 100 mL level and pour the water into the large cylinder. They mark on the measuring cylinder the level of the water
	

	Students use the level of the water on the large cylinder to mark an estimated level, for 1000 mL (or 1 L)
	Sam is provided with a choice of strategies for estimating, eg visualising the repeated units or marking 100 mL estimates on the cylinder to 1 L. These are recorded on the whiteboard

	Students then refill the measuring jug with water to the 100 mL level and pour the water into the measuring cylinder. They mark on the measuring cylinder the level of the water. Students repeat the process until the measuring cylinder has been calibrated to 1000 mL (or 1 L). Students compare and reflect on their estimates and actual recordings

Each student, on the small unmarked measuring cylinder, marks an estimated level for 10 mL

Students fill the medicine glass with water to the 10 mL level and then pour the water into the small measuring cylinder. They mark on the cylinder the level of the water
	

	Students use the level of the water to mark on the small cylinder an estimated level for 100 mL
	Sam is provided with a choice of strategies for estimating, eg visualising the repeated units or marking 10 mL estimates on the cylinder to 100 mL. These are recorded on the whiteboard

	Students then refill the medicine glass with water to the 10 mL level and pour the water into the measuring cylinder. They mark on the measuring cylinder the level of the water. Students repeat the process until the measuring cylinder has been calibrated to 100 mL. Students compare and reflect on their estimates and actual recordings
	the teacher assists Sam to reflect by providing him with a worksheet of sentence stems/cloze sentences. The worksheet assists Sam to demonstrate his understanding and organise the information in a succinct manner
as Sam completes his worksheet, the teacher indicates the questions to which he will be required to contribute in the class discussion

	Part B
In small groups, students select three containers from three boxes of containers sorted by the teacher on the basis of size
	Sam is paired with a preferred peer who will demonstrate how to complete a task where necessary

	They estimate and record their estimate of the capacity of each container. Students choose the appropriate calibrated measuring device (from Part A) and measure the capacity of each container. They record the capacity of each container in millilitres. Students then order the containers in terms of capacity and record their findings
	Sam is provided with a choice of strategies for recording the estimate and measure of the capacity of each container, eg drawing and labelling each container, or writing the estimate and measure in mL. These are recorded on the whiteboard

	Possible questions include:
How did you estimate the capacity of each container?
How did you choose the measuring device for each container?
How did you record the capacity of each container?
What could you do to check the ordering of the containers in terms of their capacity?
	the teacher assists Sam to reflect by providing him with a worksheet of sentence stems/cloze sentences. The worksheet assists Sam to demonstrate his understanding and organise the information in a succinct manner


[bookmark: _Scaffolds][bookmark: _Toc504469238]Scaffolds
Scaffolds are provided by the teacher to support Sam’s organisation of information, expression of his thoughts and to alleviate his anxiety.
Cue cards for Part A
Cue cards for Part B
Worksheet of sentence stems/cloze sentences (Part A)
Worksheet of sentence stems/cloze sentences (Part B)
[bookmark: _Cue_cards_for][bookmark: _Toc504469239]Cue cards for Part A
	Task card 1

	Collect this equipment:

	a large measuring cylinder
	

	a small measuring cylinder
	

	a measuring jug
	

	a medicine glass
	



	Task card 2

	Step 1
	On the large cylinder mark your estimate of 100 mL
	

	Step 2
	Fill the measuring jug to the 100 mL level
	

	Step 3
	Pour the water into the measuring cylinder and mark the level
	

	Step 4
	Use the water level to assist you to mark your estimate of 1000 mL (or 1 L)
	



	Task card 3

	Step 1
	Fill the measuring jug to the 100 mL level
	

	Step 2
	Pour the water into the large measuring cylinder
	

	Step 3
	Mark the level of water in the measuring cylinder
	

	Step 4
	Repeat steps 1 to 3 until you mark the level for 1000 mL (or 1L)
	



	Task card 4

	Compare and reflect on your estimates and recordings by completing the sentences about the large cylinder on the worksheet
	



	Task card 5

	Step 1
	On the small cylinder mark your estimate of 10 mL
	

	Step 2
	Fill the medicine glass to the 10 mL level
	

	Step 3
	Pour the water into the measuring cylinder and mark the level
	

	Step 4
	Use the water level to assist you to mark your estimate of 100 mL
	



	Task card 6

	Step 1
	Fill the medicine glass to the 10 mL level
	

	Step 2
	Pour the water into the small measuring cylinder	
	

	Step 3
	Mark the level of water in the measuring cylinder
	

	Step 4
	Repeat steps 1 to 3 until you mark the level for 100 mL
	



	Task card 7

	Compare and reflect on your estimates and recordings for the small cylinder by completing the worksheet
	


[bookmark: _Cue_cards_for_1][bookmark: _Toc504469240]Cue cards for Part B
	Task card 1

	Step 1
	Take one container from each box so that you have three different containers
	

	Step 2
	Estimate the capacity of each container
	

	Step 3
	Place the containers in order based on your estimation
	

	Step 4
	Represent this ordering of the containers in your workbook
	



	Task card 2

	Step 1
	Select one container
	

	Step 2
	Choose the small cylinder or large cylinder to measure the capacity
	

	Step 3
	Record the capacity on your representation
	



	Task card 3

	Step 1
	Select one container
	

	Step 2
	Choose the small cylinder or large cylinder to measure the capacity
	

	Step 3
	Record the capacity on your representation
	



	Task card 4

	Step 1
	Select one container
	

	Step 2
	Choose the small cylinder or large cylinder to measure the capacity
	

	Step 3
	Record the capacity on your representation
	



	Task card 5

	Step 1
	Put the containers in order of capacity from smallest to largest
	

	Step 2
	Compare the order of the containers with the order that you predicted
	

	Step 3
	Complete the worksheet
	


[bookmark: _Worksheet_of_sentence][bookmark: _Toc504469241]Worksheet of sentence stems/cloze sentences (Part A)
Large cylinder
We used a _____________ to measure 100 mL.
We measured _________ of water and poured it into the ______________.
Our estimated level for 100 mL was less than/ the same as/ more than (circle one) the actual level.
We estimated the level for 1000 mL by _____________________________.
Each mark on the cylinder represented __________.
Small cylinder
We used a _____________ to measure 10 mL.
We measured _________ of water and poured it into the ______________.
Our estimated level for 10 mL was less than/ the same as/ more than (circle one) the actual level.
We estimated the level for 100 mL by _____________________________.
Each mark on the cylinder represented __________.
Reflection
Using a 10 mL medicine glass to measure 100 mL was useful because ___________.
When filling a container which has a large capacity, it would be best to use a medicine glass/ measuring jug (circle one).
[bookmark: _Worksheet_of_sentence_1][bookmark: _Toc504469242]Worksheet of sentence stems/cloze sentences (Part B)
We recorded the capacity using _____________ as the unit of measurement.
I represented my estimates and measurements by ________________.
I checked my predicted order by ___________________.
[bookmark: _Feedback][bookmark: _Toc504469243]Feedback
The teacher monitors students during the learning experiences and assessment opportunities through:
observation of pair work
discussion and questioning
analysis of the students’ work samples.
The teacher monitors Sam’s use of coping strategies during the learning experiences and assessment opportunities.
The teacher provides specific feedback, such as:
‘You correctly placed the containers in order of increasing capacity. The order was different to the order you predicted.’
‘You estimated 100 mL by marking the cylinder. Look at the whiteboard. Remember that there should be 10 markings of 10 mL on the cylinder to estimate 100 mL.’
‘Great work Sam, you have marked the large measuring cylinder correctly.’
‘Sam, you used the small cylinder to find the capacity of this container. Given the size of the container, it would have been quicker to use the large measuring cylinder.’
Sam is provided with specific feedback when he returns each task card, eg ‘Great work Sam, you completed all four steps on the task card’. The teacher also provides Sam with feedback about his pair work, eg ‘Well done Sam, you are remembering to take turns’.
[bookmark: _Evidence_of_learning][bookmark: _Toc504469244]Evidence of learning
The teacher uses students’ work samples (estimates and measures of capacity), anecdotal notes from observations, and checklists of indicators to determine whether students have made progress as a result of the learning experiences.
Work samples for Sam include completed worksheets of sentence stems/cloze sentences and task cards.
[bookmark: _Toc504469245]Criteria for assessment
Students are assessed on their ability to:
use the abbreviation for litre (L) and millilitre (mL)
estimate, measure and compare capacities
select and use the best measuring instrument for a given task, eg finding the capacity of a small container
describe how capacities were estimated and measured
explain different methods for solving a given problem
[bookmark: _Evaluating][bookmark: _Toc504469246]Evaluating
The teacher makes judgements about the effectiveness of the teaching program based on the evidence of learning. This will inform future programming and instruction.
The teacher evaluates Sam’s:
turn-taking behaviour
organisation of information
choice of strategy for estimating and for recording
participation in class discussion.
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