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Mathematics K–6 support materials for students with special education needs
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[bookmark: _Toc345321925][bookmark: _Toc504470120]Introduction
The Kindergarten teacher is planning a unit of work for the Measurement and Geometry Strand (Substrands: Three-dimensional Space and Two-dimensional Space). 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, James.
James uses a wheelchair for mobility and postural support. He has a height adjustable desk and a sloping desktop to accommodate his wheelchair. James can lift and hold light objects. He is working on increasing his fine motor skills for written communication as planned by the occupational therapist with his teacher. James has an appropriate pencil grip for a large triangular pencil. He is positioned on the floor, on a foam wedge, in his wheelchair, or in a standing frame, at various times during the day for specific activities as planned by the occupational therapist and physiotherapist with his teacher. This is designed to enable James to participate in class activities generally and provides opportunities for him to participate in particular activities in a supported weight-bearing position. James has good communication skills which support his social contact when participating in play contexts.
Feedback
Evaluating
Collaborative curriculum planning
Learning experiences and assessment opportunities
Evidence of learning
Determining the starting point for instruction
Selection of outcomes and content
Teaching strategies for the learning experiences and assessment opportunities
[bookmark: _Collaborative_curriculum_planning][bookmark: _Toc504470121]Collaborative curriculum planning
James, his parents, teacher, Stage supervisor, occupational therapist and physiotherapist, have been involved in the collaborative curriculum planning process. The process has determined that, across the key learning areas:
James is working towards Early Stage 1 outcomes
the implementation of the following adjustments enables James to participate in teaching and learning experiences and assessment opportunities:
· the classroom environment is organised to accommodate James’s furniture and positioning needs, eg classroom furniture is positioned to enable James to manoeuvre his wheelchair in order to work within a group and view other students’ work
· the teacher facilitates James’s movement between positions as planned across the day, eg on the floor supported by a foam wedge, at his table, in his standing frame, or in his wheelchair
· the teacher organises materials appropriate to particular learning experiences and assessment opportunities, eg non-slip mat, velcroed surfaces, 4B pencil with a pencil grip, materials of an appropriate weight, height and size
· the teacher prompts James to reach and use grips, holds, lifts, and in-hand manipulations, as identified by the occupational therapist, to extend his motor skills.
The target audience for this content is: Parents, Students, Teachers, Principals
[bookmark: _Determining_the_starting][bookmark: _Toc504470122]Determining the starting point for instruction
The students were recently assessed to determine their achievement in relation to Early Stage 1 outcomes in the Three-dimensional Space and Two-dimensional Space Substrands, and the starting point for instruction.
The assessment has indicated to the teacher that James can:
(Three-dimensional Space)
sort a variety of three-dimensional objects and describe his sorting using informal language, eg ‘All of these objects are round’
sort three-dimensional objects and re-sort them using different attributes
recognise, sort and use informal names for common three-dimensional objects, eg box, ball.
(Two-dimensional Space)
sort a variety of two-dimensional shapes and describe his sorting using informal language, eg ‘All of these shapes are shiny and blue’
sort two-dimensional shapes and then re-sort them on the basis of another attribute, eg sort by colour and then sort by size (‘big’ and ‘small’).
[bookmark: _Selection_of_outcomes][bookmark: _Toc504470123]Selection of outcomes and content
Using the evidence of learning from the assessment for Three-dimensional Space and Two-dimensional Space, the following outcomes and content were selected for the class.
	Outcomes
	Syllabus content

	MAe-14MG Manipulates, sorts and represents three-dimensional objects and describes them using everyday language
	Sort, describe and name familiar three-dimensional objects in the environment (ACMMG009)
describe the features of familiar three-dimensional objects, such as local landmarks including Aboriginal landmarks, using everyday language, eg flat, round, curved
· describe the difference between three-dimensional objects and two-dimensional shapes using everyday language (Communicating)
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)
recognise and use informal names for three-dimensional objects, eg box, ball
manipulate and describe a variety of objects found in the environment
· manipulate and describe an object hidden from view using everyday language, eg describe an object hidden in a ‘mystery bag’ (Communicating)

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

MAe-2WM Uses objects, actions, technology and/or trial and error to explore mathematical problems

MAe-15MG Manipulates, sorts and describes representations of two-dimensional shapes, including circles, triangles, squares and rectangles, using everyday language
	Sort, describe and name familiar two-dimensional shapes in the environment (ACMMG009)
identify, represent and name circles, triangles,squares and rectangles presented in different orientations, eg
[image: ]
·  identify circles, triangles, squares and rectangles in pictures and the environment, including in Aboriginal art (Problem Solving)
· ask and respond to questions that help identify a particular shape (Communicating, Problem Solving)
sort two-dimensional shapes according to features such as size and shape
· recognise and explain how a group of two-dimensional shapes has been sorted (Communicating, Reasoning)
manipulate circles, triangles, squares and rectangles, and describe their features using everyday language, eg ‘A square has four sides’
· turn two-dimensional shapes to fit into or match a given space (Problem Solving)


[bookmark: _Teaching_strategies_for][bookmark: _Toc504470124]Teaching strategies for the learning experiences and assessment opportunities
The teacher:
records informal language used by students under pictures of each shape or object. The name of the shape or object is recorded first on the list
builds on students’ everyday language for shapes and objects by modelling mathematical language
uses both mathematical terms and informal language when instructing students to sort shapes or objects
pre-teaches new language for the learning experiences, eg roll, slide, stack through modelling
provides students with opportunities to demonstrate their understanding of new language (eg roll, slide, stack) in response to directions from the teacher or other students
supports students’ conceptual understanding of targeted shapes and objects by providing examples and non-examples. The teacher starts with non-examples that are very different from the target shape or object, gradually progressing to shapes or objects that differ only slightly from the target shape
uses language related to shapes and objects in other key learning areas
questions students to elicit responses that will demonstrate their understanding of target language. The teacher records the ‘shape’ and ‘object’ names used by each student for assessment purposes.
[bookmark: _Learning_experiences_and][bookmark: _Toc504470125]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 James needs in order to access the planned learning experiences and assessment opportunities.
	Learning experiences and assessment opportunities
	Adjustments for James

	Sorting and Classifying

The teacher prepares a variety of regular and irregular paper shapes and collects a variety of objects (some with similar features). In Parts A and B of the learning experience, the teacher provides students with two-dimensional shapes, and then three-dimensional objects, and then a combination of two-dimensional shapes and three-dimensional objects

Part A
Students are asked to choose on what basis they are going to sort the shapes and objects into groups, eg texture, colour, size, shape. They are asked to explain their groupings. Students then sort the shapes and objects in a different way. For example, if the students sorted the shapes and objects according to their colour, the teacher could ask, ‘Now you have all the red shapes, can you sort them in another way?’
	shapes and objects used for Parts A and B are of an appropriate size and weight so that they can be easily grasped and manipulated by James, eg mounted shapes, attribute blocks
James is encouraged to reach for and to use targeted grips, holds, lifts and/or in-hand manipulations when sorting shapes and objects

	Part B
In small groups, students take turns to sort the shapes and objects. The other students in the group determine and explain how the shapes and objects have been sorted. Students move around the classroom to view the sortings of each group*

Possible questions and instructions include:
How have you sorted the shapes and objects?
Tell me why you put these shapes in a group together.
Tell me why you put these objects in a group together.
Is this shape a square, a circle or a triangle? How do we know?
How are the shapes (eg two rectangles or a triangle and a circle) the same or different?
[bookmark: partB_note]*Photographs of the sortings of each group may be taken to record each group’s work and displayed in the classroom for discussion in the following lesson
	the teacher organises the three-dimensional objects for James and his group so that they do not roll out of James’s reach, eg James’s group is provided with a non-slip mat or a tote tray/boundary

	Directed Play

In groups, students participate in directed play using a wide variety of collectable and commercial materials, eg Lego, Duplo, boxes, two-dimensional shapes and everyday three-dimensional objects. Directed play learning experiences might include experiences that involve students sorting:
two-dimensional shapes – students are guided by the teacher in how they could sort a collection of shapes in different ways, eg ‘Sort these shapes (triangles, rectangles and circles) into groups that have three straight sides, four straight sides or no straight sides’
three-dimensional objects – students are guided by the teacher in how they could sort a collection of objects in different ways, eg ‘Sort these objects into the following groups: boxes, cans, balls’
a combination of two-dimensional shapes and three-dimensional objects – students are guided by the teacher in how they could sort a collection of shapes and objects and in different ways, eg ‘Sort these shapes and objects into the following groups: rectangles, circles, triangles, boxes, cans, balls,
Possible instructions include:
Show me how to sort these three-dimensional objects.
Tell me about how you sorted the shapes or objects.
Tell me about why you put these shapes or objects together.
	shapes and objects are of an appropriate size and weight so that they can be easily grasped and manipulated by James, eg mounted shapes, attribute blocks
the teacher organises the three-dimensional objects for James and his group so that they do not roll out of James’s reach, eg James’s group is provided with a non-slip mat or tote tray/boundary
James is encouraged to reach for and to use targeted grips, holds, lifts and/or in-hand manipulations when sorting shapes and objects

	Shape Walk

Students walk around the school and describe the various shapes and objects that they see, eg ‘These leaves look round’. The teacher questions the students about the shapes and objects that they see in their environment and guides their responses using formal language.
	the area of the playground chosen for James’s class is wheelchair-accessible. Alternatively, the learning experience can be modified for the whole class, if the playground is not accessible, by photographing or videoing various shapes and objects around the school and viewing these in the classroom

	Students are asked to use drawings to show what they have found. These are collated and placed in a classbook for others to share
	drawing materials are organised so that they are easily transportable and accessible for James, eg the drawing materials are placed in a bag attached to his wheelchair, a peer carries the drawing materials for James

	Predicting Movement

Students are asked to sort a collection of objects into those that they predict will roll, slide, or stack
	objects are of an appropriate size and weight so that they can be easily grasped and manipulated by James, eg attribute blocks
James is encouraged to reach for and to use targeted grips, holds, lifts and/or in-hand manipulations when sorting objects

	Using a variety of materials, they test their predictions.

Students explain why some objects roll, slide, or stack.
	the teacher organises the three-dimensional objects for James and his group so that they do not roll out of James’s reach, eg James’s group is provided with a non-slip mat or a tote tray/boundary

	They use drawings and labels to show how the objects were sorted
	James uses a pencil grip with his 4B pencil

	Additional Experience

Students turn two-dimensional shapes to fit into or match a given space. They make pictures and designs using a selection of shapes, eg a house using a square and a triangle
	
James uses shapes with double-sided velcro attached so that they can be fixed to a placemat
shapes are of an appropriate size and weight so that they can be easily grasped and manipulated by James, eg mounted shapes
James is encouraged to reach for and to use targeted grips, holds, lifts and/or in-hand manipulations when turning shapes


[bookmark: _Feedback][bookmark: _Toc504470126]Feedback
The teacher monitors students during the learning experiences and assessment opportunities through:
observation of group work and individual work
discussion and questioning
analysis of the students’ work samples.
The teacher provides specific feedback, such as:
‘You are right, this object will roll because it is round.’
‘You said this shape is not a triangle because it is not pointy at the top. It is a triangle.’ The teacher points to the triangle and says ‘triangles have three sides that meet at three points. Turn the triangle so that one of the points will be at the top.’
‘Well done James, you have grouped together all of the shapes with three sides. These shapes are called triangles.’
‘James, look at this group. You have grouped a rectangle that is not a square with the squares. It does have four sides but the sides are not all equal. Squares have four sides that are all the same length.’
[bookmark: _Evidence_of_learning][bookmark: _Toc504470127]Evidence of learning
The teacher uses students’ work samples (drawings, photographs of sortings, pictures and designs using a collection of shapes), anecdotal notes, checklists of indicators and checklists of target language to determine whether students have made progress as a result of the learning experiences.
[bookmark: _Toc504470128]Criteria for assessment
Students are assessed on their ability to:
describe three-dimensional objects using everyday language, eg ‘The ball is round’, ‘The block of wood is box-shaped’.
sort two-dimensional shapes and three-dimensional objects into groups according to the attribute used and describe each group using everyday language
identify shapes presented in different orientations and in a variety of contexts
manipulate a two-dimensional shape and describe its features using everyday language
turn two-dimensional shapes to fit into a given space
make shapes using a variety of materials
predict and/or determine the movement of an object, eg ‘This will roll because it is round’.
solve problems using strategies that include using shapes and/or objects and trial and error.
[bookmark: _Evaluating][bookmark: _Toc504470129]Evaluating
The teacher makes judgements about the effectiveness of the teaching program based on the evidence of learning. This informs future programming and instruction.
The teacher evaluates James’s use of grips, holds, lifts and/or in-hand manipulations during the learning experiences and assessment opportunities.
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