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Alignment to School Excellence Framework (SEF): 
Learning domain: Curriculum, Teaching and Learning Programs.
Teaching Domain: Effective Classroom Practice. 
Alignment to Australian Professional Standards for Teachers: 
Standard 2
· 2.1.2 Apply knowledge of the content and teaching strategies of the teaching area to develop engaging teaching activities.
· 2.6.2 Use effective teaching strategies to integrate ICT into learning and teaching programs to make selected content relevant and meaningful.
Standard 3
· 3.1.2 Set explicit, challenging, and achievable learning goals for all students.
· 3.3.2 Select and use relevant teaching strategies to develop knowledge, skills, problem-solving, and critical and creative thinking.
· 3.4.2 Select and/or create and use a range of resources, including ICT, to engage students in their learning.
[bookmark: _Toc168676208]Rationale and background information
Learning for life beyond school is supported when subjects are delivered to students in a way that they can understand how the content is relevant to career pathways and work settings. NESA syllabuses identify work and enterprise as important learning across the curriculum content for all students. 
Career learning resources have been developed to enrich existing teaching and learning programs to facilitate effective career education for students, supporting students to link classroom learning to workplace applications, including developing career management skills.
Career learning activities embedded within existing curriculum have been aligned to the themes from the Australian Blueprint for Career Development (ABCD): and the K-12 Career Learning Framework.
[bookmark: _Toc168676209]Australian Blueprint for Career Development (ABCD)
The ABCD is a framework grounded in career theory that can guide career development work and support career development learning across the lifespan. The ABCD presents   key competencies, grouped into three learning areas, Personal management, Learning and Work Exploration and Career building. The K-12 Career Learning Framework is underpinned by the Australian Blueprint for Career Development.  
[bookmark: _Toc168676210]K-12 Career Learning Framework
The K-12 Career Learning Framework identifies the skills, attitudes, and knowledge that individuals need to make informed choices and to effectively manage their careers. These competencies are grouped under three themes.
Identity – building and maintaining a positive self-concept, responding to change, and developing capabilities.
Experience – discover, investigate, and consider opportunities in lifelong learning and work exploration.
Empower – learning to self-manage, engage in career decision making and developing skills and capabilities to make informed decisions.
The Career Management Skills identified in this resource are: -
Identity: Discover personal characteristics, qualities strengths and weaknesses.
Experience: Learn through curiosity and adventure.
Empower: Discover life and work roles.
Table 1 – Syllabus outcomes - Mathematics K-10 Syllabus outcomes
	Outcomes
	Code
	Content points and National Numeracy Learning Progressions

	Makes and sketches models and nets of three-dimensional objects including prisms and pyramids
Develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing, and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly
	MAO-WM-01
	· Identify the differences between prisms (including cubes), pyramids and cylinders
· Construct models of prisms, pyramids and cylinders using physical or virtual manipulatives, identifying their features
· Deconstruct everyday packages that are prisms (including cubes) to create nets
· Investigate the variety of nets that can be used to create a particular prism
Understanding geometric properties 
UGP1 - Familiar shapes and objects
UGP3 - Properties of shapes and objects


NSW Mathematics K-10 Syllabus (2022)
[bookmark: _Toc168676211]Introduction
This unit provides opportunities for students to develop their knowledge and understanding of 3D objects, develop their ability to draw 3D objects in a variety of ways and identify careers in which this knowledge, skills and understanding are necessary.
Duration: 5 x 60 minutes
Student prior learning
To participate in this activity, it is assumed that students have a basic understanding of the following Stage 2 Mathematics content:
MA2-2DS-01 - compares two-dimensional shapes and describes their features. 
Lesson sequence and summary
Outline of the sequence and content of lessons when teaching this unit:
1.	Exploring 3D objects
2.	Making a model using 3D objects
3.	Sketching 3D objects
4.	Drawing 3D objects from different viewpoints
5.	Isometric drawing and creating
[bookmark: _Toc168676212]Activity 1- Exploring 3D objects
[bookmark: _Toc168676213]Learning intentions
Students are learning to: 
· Make models of three-dimensional objects to compare and describe their features.
· Develop skills to work independently, in pairs and whole class using appropriate skills such listening and turn taking.
· Link 3D objects to real life careers.
[bookmark: _Toc168676214]Success criteria
Students can:
· Identify the differences between prisms, including cubes, pyramids, and cylinders.
· Communicate which 3D objects are best designed for packaging.
· Name a career option in which an understanding of 3D objects/packaging is necessary.
[bookmark: _Toc168676215]Resources
You will need the following resources for this lesson:
· Pre-test – Pre-test worksheet 1 
· Comparison table – Worksheet 2 
· Similarities and differences work sheet if required - worksheet 3 
· Find 3D objects in the classroom. 
Worksheets link
[bookmark: _Toc168676216]Warm Up
· Complete a pre-test on naming 3D objects from drawings.
· Teacher led whole class discussion about where in real-life 3D objects can be found and how they are used in different careers. Careers can include artists, engineers, builders, packaging designers and point of sale designers.
· Look for 3D objects in the classroom.
[bookmark: _Toc168676217]Teaching and learning activities
· The teacher leads a whole class discussion about 3D objects and their attributes. Ensure correct vocabulary is modelled (faces, edges, vertices). 
· Students will individually complete a similarities/differences table between prisms, pyramids, and cylinders.
· In pairs, students share the paragraph they have written about similarities and differences.
[bookmark: _Toc168676218]Summarise
· The teacher leads a whole class discussion about which 3D objects are most suitable for packaging and why.
· Revisit the careers which involve knowledge of 3D objects. (Retail, wholesale, product creation)
[bookmark: _Toc168676219]Activity 2 - Making a model using 3D objects
[bookmark: _Toc168676220]Learning intentions
Students are learning to:
· Make models of three-dimensional Prisms to describe key features.
· Build 3D models using templates and create a sculpture.
· Identify careers that use 3D objects. 
[bookmark: _Toc168676221]Success criteria
Students can: 
· Construct a model of a rectangular prism 
· Identify the differences between prisms, pyramids, and cylinders
· Create a sculpture/artwork using plasticine/playdough/air drying clay. 
[bookmark: _Toc168676222]Resources
You will need the following resources for this lesson:
· 3D prism templates
· Plasticine/playdough/air drying clay
· Images of sculptures/artworks using common 3D objects 
[bookmark: _Toc168676223]Warm Up
· Name 3D objects in artworks/sculptures shown in the worksheets
Worksheets
[bookmark: _Toc168676224]Teaching and learning activities
· Make 3D Prisms using the templates.
· Create a sculpture/artwork from plasticine/play dough/air dry clay.
[bookmark: _Toc168676225]Summarise
· Share sculptures with class and revisit artists/sculptors/careers who use these in their careers (artist, set builder, architect, construction).
[bookmark: _Toc168676226]Activity 3 - Sketching 3D objects
[bookmark: _Toc168676227]Learning intentions
Students are learning to:
· Connect three-dimensional objects and two-dimensional representations
· Show depth in drawing 3D objects.
[bookmark: _Toc168676228]Success criteria
Students can:
· Identify features of prisms, pyramids, and cylinders
· Create sketches of rectangular prisms and pyramids showing depth
· Use computer technology to draw 3D objects.
[bookmark: _Toc168676229]Resources
You will need the following resources for this lesson:
· Computer/iPads with appropriate software
· How to draw 3D shapes YouTube video  
· Artworks depicting common 3D objects showing depth
· 3D object descriptions.
· Buzzers (optional)
[bookmark: _Toc168676230]Warm Up
· Put students into teams. Teacher then begins to read a description of a 3D object. The team can buzz in when they think they know the answer. 
[bookmark: _Toc168676231]Teaching and learning activities
· View the YouTube clip about drawing 3D objects with depth.
· Teacher models creating sketches of 3D objects then individually, students sketch a 3D object to show depth.
· Using a computer/iPad with relevant software, students can create an artwork to show 3D objects with depth.
[bookmark: _Toc168676232]Summarise
· Share drawings and computer-generated artworks with class and revisit discussion about who uses these 3D shapes in their careers. Appreciate and seek feedback on works (garden designer, engineer, fashion designer).
[bookmark: _Toc168676233]Activity 4 - Drawing 3D objects from different viewpoints
[bookmark: _Toc168676234]Learning intentions
Students are learning to:
· Connect three-dimensional objects and two-dimensional representations
· Sketch a group of 3D objects from different viewpoints.
[bookmark: _Toc168676235]Success criteria
Students can:
· Name a career which uses this skill. 
· Identify features of prisms, pyramids, and cylinders.
· Create sketches of three-dimensional objects from different views, including top, front, and side views.
[bookmark: _Toc168676236] Resources
You will need the following resources for this lesson:
· 3D objects
· Bag
· Paper/pencils
[bookmark: _Toc168676237]Warm up
Teacher to place a range of 3D objects in a bag. Ask one student to come and choose an object to feel inside the bag. The student then tries to identify which 3D object it is. (If you have lots of 3D objects and bags, this could be done in smaller groups).
[bookmark: _Toc168676238]Teaching and learning activities
Teacher to provide students, working in small groups, with paper and pencils and 3 or 4 3D objects per group. Instruct them, to:
1. sit on a chair facing the desk. They can sit in any direction - north, south, east, or west.
2. place their 3D objects together in the middle of the desk
3. fold their piece of paper into four equal spaces 
4. sketch what they can see from their viewpoint (allow 5-minutes)
5. move clockwise one chair and sketch the 3D objects from the new viewpoint (allow 5-minutes)
6. repeat until each student has drawn an image from each viewpoint
7. instruct the students to turn their paper over, stand up and draw the 3D objects from the top (bird’s eye view).
[bookmark: _Toc168676239]Summarise
· Students share drawings and seek feedback from classmates and teacher.
· Whole class discussion about how 3D sketching and drawing skills and observing items from different viewpoints are used in everyday careers (photographer, set designer, surgeon, drone operator).
[bookmark: _Toc168676240]Activity 5 - Isometric drawing and creating
[bookmark: _Toc168676241]Learning intentions
Students are learning to:
· Name common 3D objects and their attributes using correct mathematical vocabulary.
· Draw a simple 3D object onto isometric paper.
· Build a 3D model from an isometric drawing using centicubes.
· Consider careers that include drawing and creating 3D objects, teacher led. 
[bookmark: _Toc168676242]Success criteria
Students can:
· Identify features of prisms, pyramids, and cylinders
· Draw different views on isometric grids of an object constructed from connecting cubes.
· Interpret drawings to make models of three-dimensional objects using cubes
· Communicate a career which would use this skill.
[bookmark: _Toc168676243]Resources
You will need the following resources for this lesson:
· Isometric paper - worksheets
· Centicubes or other interlocking blocks
[bookmark: _Toc168676244]Warm up
Students will individually select centicubes or other connecting cubes to build an object. 
[bookmark: _Toc168676245]Teaching and learning activities
· In pairs play a barrier game (build an object) using centicubes or other connecting cubes. Share with your partner what was hard/easy/confusing.
· Teacher to model how to draw a simple 3D object using isometric paper.
· Individually students draw a simple 3D object on isometric paper.
· In pairs, students will swap drawings and build the 3D model from your partner’s drawing.
[bookmark: _Toc168676246]Summarise
· Share drawings and models and seek feedback from peers/teacher. Discuss what was easy/difficult and why.
· Discuss what type of careers would need this skill (computer game creator).
[bookmark: _Toc168676247]Conclusion
The teacher reviews the lesson’s concepts to ensure student’s understanding through questioning, discussion and exit slips.
[bookmark: _Toc168676248]Differentiation
When using these resources in the classroom, it is important for teachers to consider the needs of all students, including Aboriginal and EAL/D learners. 
EAL/D learners will require explicit English language support and scaffolding, informed by the Enhanced EAL/D enhanced teaching and learning cycle and the student’s phase on the EAL/D Learning Progression. Teachers can access information about supporting EAL/D learners and literacy support specific to EAL/D learners.
Learning adjustments enable students with disability and additional learning and support needs to access syllabus outcomes and content on the same basis as their peers. Teachers can use a range of adjustments to ensure a personalised approach to student learning.
Embedding Aboriginal and Torres Strait Islander cultures, histories, and knowledges using Aboriginal pedagogies and content, can enhance differentiation to achieve improved outcomes for Aboriginal and Torres Strait Islander students. Targeted strategies can be applied to achieve improved outcomes for Aboriginal and, or Torres Strait Islander students.
Assessing and identifying high potential and gifted learners will help teachers decide which students may benefit from extension and additional challenge. Effective strategies and contributors to achievement for high potential and gifted learners helps teachers to identify and target areas for growth and improvement. A differentiation adjustment tool can be found on the High potential and gifted education website. 
[bookmark: _Toc168676249]Student worksheets
The following pages contain worksheets that support the lesson plan.
The remainder of this page is intentionally blank.


[bookmark: _Worksheets][bookmark: _Toc168676250]Worksheets
The following pages contain worksheets that support this lesson plan,
They can be printed independently from the rest of this activity.
[bookmark: _Toc168676251]Contents
1. Pre-test 
2. Comparison sheet
3. Student similarities and differences paragraph sheet (if required) 
4. Prism nets
5. Label 3D object worksheet
6. Isometric dots worksheets
7. Pictures of 3D structures and artworks


[bookmark: _Toc168676252]Worksheet 1 – Pre-test
[image: ]
[image: ]
Worksheet 2 – comparison table
[image: ]
Worksheet 3 – student paragraph
1. Choose two 3D objects and write a paragraph about their similarities and differences.
2. Share your findings with a partner.
Prism nests – rectangular prism
[image: A paper cut out of a box]
Prism nests – triangular prism
[image: A paper with lines on it]


Prism nests – hexagonal prism
[image: A paper cut out of a rectangular object]
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[bookmark: _Pictures_of_3D][bookmark: _Toc168676253]Pictures of 3D structures and Artworks
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[bookmark: _Toc168676254]Evaluation
Evaluation of learning activities should be an ongoing process throughout the delivery of lessons and units of work. Teachers should document their evaluation of learning activities to determine if students achieved the lesson’s intentions.
What worked well? Why?
What needs improvement? How?
[bookmark: _Toc168676255]Evidence base
Evidence-based refers to researching practices to apply proof, reliability, and ethical standards to ensure quality. Evidence-based provides credible knowledge that has been created and tested through rigorous methods. 
For the complete list of academic research that informed the development of Career Learning in Curriculum resources, visit the K-12 Career Learning Framework website.
[bookmark: _Toc168676256]Feedback
To provide feedback or for further information, access the CLiC feedback form link or with the following QR code.
[image: A qr code on a white background]
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Isometric Dot Paper (1 cm)




image9.emf

image10.emf

image11.png




image12.png




image13.png




image14.emf

image15.png




image16.png




image17.png




image18.png




image19.emf

image20.emf

image21.png




image22.png




image23.png




image24.png
NSW

GOVERNMENT





image25.svg
                              


