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Addendum - Unit Standards (Achievement Criteria in Context)
Scope

Year Group:


Year 13
NZ Curriculum Level

8
NCEA Level


3
Credits:



22-23
Duration



30 weeks

Class Description
Year 13 Students

Prerequisite: Previous experience in Year 11 & 12 Technology
Introduction
Energy Efficiency is rapidly increasing in significance as energy supply costs continue to rise, the cost of renewable technologies become affordable and the impacts of using non-renewable resources become increasingly understood.

This year-long course involves the student in studying energy efficiency aspects of sustainable housing then focusing on researching, designing & developing Solar Water Heating Systems.
Students will first explore domestic energy efficiency auditing their own home for opportunities, then will individually design, build & test a bench-top functional model of a Solar Water Heating System then apply their learning’s in competitive groups of 5-6 students to design, build, install & evaluate three full-scale working Solar Water Heating Systems.
Project Aims

Students will develop:

· the ability to use communication techniques such as drawing (freehand sketches & aided instrumental drawings), Process & Instrumentation Diagrams (P&ID), creating templates & models, listening, discussing, demonstrating and writing.
· develop project & production planning skills
· numeracy

· technological literacy

· problem solving

· understanding design based decision making

· the ability to work with a range of materials and a range of processes leading to the manufacture of a high quality outcome

· develop evaluation skills
Description of Context
Students are to:

· Study all aspects of domestic energy efficiency within the domain of sustainable housing. This knowledge will be applied through an audit of their own home identifying current conditions and costs and making recommendations for energy conservation and the benefits to be gained.

· Research, Design, Build and Test a bench-top model of a Solar Water Heating System. These functional models will provide comparative data on performance and will inform the next stage. Models are owned by the student and can be taken home.

· Design, Build, Install & Evaluate a Full Scale working Solar Water Heating (SWH) System. Each of three groups will construct a SWH Panel that supplies hot water to a common storage cylinder.  


The final product outcome must be fit for purpose (quality) and fit within the following constraints:

· able to be completed within a realistic time frame (academic year)
· size (practicable within the assigned school workshop area)

· material suitability (readily available, robust to withstand external environmental factors, able to be processed using existing workshop equipment)
· cost effective (affordable for domestic residential purposes)

The Key Focus is on the Transformation of Information and Materials.

The entire Design and Development process is captured by the student in an individual Design Portfolio which is submitted for assessment and segregated post-assessment according to Unit Standard alignment for storage and moderation purposes.
NZ Curriculum - Components of Technology
Sound understanding of the following NZ Curriculum components:

Strand



Components

Technological Practice
 
Planning for Practice

Outcome Development & Evaluation
Technological Knowledge

Technological Modelling




Technological Systems

NZ Curriculum – Unit Standards

The Unit incorporates the following Unit Standards:
	No.
	Credits
	Title
	Assessment

	13391
	12
	Evaluate technological practice and develop and evaluate technological solutions
	Internal

	7529
	5
	Test and select materials for a design task
	Internal

	*7531
	*5
	*Select, apply, and test joining processes for materials technology
	Internal

	*13396
	*6
	*Customise and integrate a control system into a prototype of a technological solution
	Internal


* Optional (1 only)
Key Focus – Context Specific Skill / Knowledge

Critical to success is sound, demonstrated understanding, in a Hard Materials context, of:
· Use of Design Processes to produce an outcome fit for purpose

· Project and Production Planning Tools

· Identification of Need / Situation
· Development of Design Ideas

· Identification of Attributes and Specifications

· Testing & Trialling

· Final Solution

· Modelling

· Production

· Problem Solving

· Evaluation

	Terminology – Design & Development
Project

Consultation
Feedback
Idea
Construction
Selection
Evaluation
Design
Brief
Concept

Develop

Context

Values

Quality
Fitness for Purpose
Orthographic 
Modelling
Freehand
Elevation
Dimensions 
Aesthetics
Properties

Manipulation
Resources
Materials
Needs

Attribute

Specification
Form
Drawing
Prototype
Outcome
Planning

Gantt


Learning Outcomes

At the end of this project students will have developed an understanding of:

· Energy Efficiency and Sustainability within the context of domestic housing

· a project brief including: stakeholders, identified need/opportunity and key attributes & specifications
· the need to plan (project & production)
· modelling techniques to develop and refine design decisions

· the relationship between design and manufacture

· that materials can be manipulated, altered, transformed to enhance fitness for purpose

· appropriate use of materials and their different characteristics
· evaluative assessment methodology
At the end of this project students will have developed an ability to:

· work both individually and as a member of a team & wider stakeholder group
· plan and organise a project

· develop and refine a project brief

· create accurate orthographic drawings

· plan and organise production

· calculate and list materials & resources required & the cost of materials
· measure accurately and mark out using the correct tools
· cut, form, shape, join, fabricate and finish materials

· evaluate the quality of an outcome

· design, collate and present a design portfolio
Extension Activities

The following list suggests possible extension learning opportunities:

· Use of computer generated drawings

· Using 3D computer modelling to enable product visualisation
· Explore in-depth a range of Processes for Joining Collector Plates & Tubes (Unit Standard 7531)

· Development of Control Circuit for actively pumped systems (Unit Standard 13396)
Links

Cross Curriculum Links
· Mathematics – measurements, instruments, calculations

· Science – Physics – characteristics of materials

· Art & Graphics – concept development

· English – language, symbols, and texts

Industry:

· Energy Efficiency – Domestic
· Metal Engineering & Fabrication

· Glass & Glazing – Window Frame & Glazing Design & Manufacture

· Adhesives / Sealants - Polymers e.g. joining & insulation compounds
· Insulation Production & Installation
· Product Design

· Engineering Design
Resources

Materials
· Metal – Copper (collector plates/tubes, water reticulation & storage), Aluminium (Frame)

	· Adhesives / Sealants

· Portfolio - A4 Spiral Bound Book 

· Modelling Card
	· Glass / Plastic - Glazing

· Insulation




	Terminology – Tools & Equipment
Masking Tape
Pencils

Marker Pens
Compass
Engineers Chalk
Engineers Blue Ink
Steel Rule

Scribers
Spring Dividers
Centre Punch
MIG Welder
ARC Welder
TIG Welder
Nibbler

Oxygen/Acetylene Welder
Plasma Cutter
Shear
Bender

Hydraulic Bender

Hydraulic Press

Sandblaster
Measuring Tape
Sheetmetal Folder
Bench Grinder
Power Hacksaw
Angle Grinder

Electric Hand Drill
Drill Press
Lathe

Mill Drill

Rollers

Anvil
Deburring Tool

Spanners
Screwdrivers
Drill Bit
Drill Press
Engineers Vice
Soft Jaws
Ball Pein Hammer

Hack Saw
Rotary Tool
Engineers Square
Measuring Tape

Air Compressor
Extractor

File
Abrasive Paper
Band Saw
Sanding Machine

Buffing Machine
Metal Polish
Buffing Wax

Rags
Socket Set
Fasteners
Joining Processes
Cutting Processes
Reference Tables


Cutting Speeds

Cutting Fluid
Tapping (Tap / Die)
Thread Gauge
Drill Gauge
Spring Dividers

Personal Protective Equipment (PPE)
Allen Keys
Tool Steel
Machining
Boring
Emery Cloth

Cordless Drill
Rivet
Set and Snap Tool
Pop Rivet
Ratchet

Guillotine
Calculator

Chuck

Tool Post
Shadowboard
Calipers

Dial Gauge
Magnetic Base
Plane Table


Project Matrix

























[US = Unit Standard]
	LESSON SUCCESSION
	US
	ACHIEVEMENT OBJECTIVES
	TEACHER INPUT
	STUDENT ACTIVITY
	HOME

WORK
	LEARNING OUTCOMES
	ASSESSMENT STRATEGY
	ASSESSMENT CRITERIA
	VALUES
	KEY COMPETENCY
	TECHNOLOGY CURRICULUM
	KNOWLEDGES
	HAZARDS
	RESOURCES

	WORKSHOP SAFETY
	N/A
	Understand:

· Safety Rules
· Hazards

· Safe use of equipment
· Use of Safety Devices
	Manage group brainstorm.
Coordinate class discussion.

Read through Hazard Register
Observe and control behaviour
	Group Brainstorm.
Class Discussion.
Write/Sign in personal copy of Hazard Register
	Safety accidents at home.
	Students will understand and apply safe workshop practice.
	Hazard Register completed (& signed by parents)
Teacher observation of safe practice
	100% Complete Hazard Register Signed by students (every hazard) & Signed/Accepted by Parents
	Respect
Integrity
	Managing Self
Relating to Others
	TECHNOLOGICAL PRACTICE
Planning for Practice
	Procedural
	ALL Workshop Environment
	Technology Department  Safety Manual
Hazard Register  - Technology (Metal)

	ENERGY EFFICIENCY STUDY
	13391
	Understand:
Sustainable Housing focussing on Energy Efficiency
	Provide structured enquiry into topic
	Research Topic then Audit Own Home identifying opportunities
	Audit Home
	Able to Research, Create Check List, Audit & Report Findings 
	Marking Audit Findings & Recommendations
	
	Innovation, Inquiry, and Curiosity.
	Thinking, Participating & Contributing
	NATURE OF TECHNOLOGY
Characteristics of Technological Outcomes
	Technical
Procedural

Conceptual
	Domestic House Hazards
	Audit 

Checklist

	PROJECT PLANNING
	13391
	Gantt Chart Project Plan & Reflective Journal
	Provide structured templates 
	Complete Initial Plan and Track Progress throughout project. Writing
	Journal

entries
	Manage Project Development
	Marking - Gantt Chart & Journal
	Writing evaluations, variations and reflections regularly that critically review and inform practice
	Excellence
	Managing Self, Using Language, Symbols & Texts
	TECHNOLOGICAL PRACTICE
Planning for Practice.
	Procedural
	none
	Gantt Chart Template & Exemplar,  Journal Exemplar

	DESIGN PROBLEM
	13391
	Solar Water Heating System
	Present a range of current developments / examples / situations, 

Present student portfolio templates.
	Stakeholder ID, Possible Projects / Screening 
	ID 
Stakeholders.
	Describe a Situational Problem in Context
	Marking Stakeholder Venn Diagram, Key Decision Stage 
	Authentic Process Documented.

Critical Criteria established and used in project selection. 
	Innovation, Inquiry, and Curiosity.
	Thinking, Relating to Others, Participating and Contributing
	TECHNOLOGICAL PRACTICE

Brief Development
	Procedural
Conceptual
	none
	Range of examples, Structured Templates

	BRIEF DEVELOPMENT
	13391
	Formulate a Project Brief 
	Provide Structured Templates
	Stakeholder Discussions, Research & Formulate Brief
	Stakeholder Consultation, Research, Notes
	Students will develop a brief which includes: 
Conceptual Statement
Key Stakeholders
Key Attributes & Specifications
	Marking 
Notes, Brief incl. Attributes & Specifications, Poster of Attribute Links, Research notes retained. 
	Accurate Attributes & Specifications established and agreed with Client
(Teacher)
	Integrity
	Using language, Symbols and Text
	TECHNOLOGICAL PRACTICE

Brief Development.
	Technical

Procedural
Conceptual
	none
	Structured Templates, Exemplars, Sketching Materials Internet, Magazines, Printers, PC, Library, etc

	CONCEPT DEVELOPMENT
	13391

7529

13396
	Developing Ideas from the Brief into Design Concepts (using Research, and Testing & Trialling Skills)
	Demonstrate Decision Making, Conceptual Drawing and Testing & Trialling Techniques
	Communicating, Sketching & Drawing, Testing & Trialling, Explaining, Evaluating.
	Concept Idea Development
	Present a range of possible concepts, Test & Trial Feasibility of Component Ideas, Justify Concepts Against Brief
	Marking - Clearly Communicated Concept Feasibility Development
	Concepts clearly linked to Brief Attributes and Specifications. Refined Concept Variations agreed with Client.
	Innovation, Inquiry, and Curiosity
	Thinking

Using language, Symbols and Text
	TECHNOLOGICAL PRACTICE
Brief Development
	Technical

Procedural
Conceptual
	Workshop Hazards (Tools, Equipment & People)
	Sketching & Drawing Materials & Equipment

	MODELLING
	7529

7531
	Understand How Modelling Informs Decision Making
	Demonstrate Modelling Practice
	Plan & Make Physical Model
	Making Model (3D Software version optional addition)
	Develop a functional model that tests the concept and informs final solution development
	Marking – Assess Functional Model against Brief & Concept, Evaluate Student Learning’s
	Model clearly linked to Brief Attributes and Specifications and Informs Final Solution, Variations Agreed with Client
	Excellence
	Thinking
Managing Self
	TECHNOLOGICAL KNOWLEDGE
Technological Modelling
	Technical
Procedural
	Workshop Hazards (Tools, Equipment & People)
	Modelling Materials & Equipment OR Software
(ProDesktop)

	FINAL

SOLUTION
	13391
	Orthographic Drawing, Compliant with Codes of Practice, Produce Material Cutting & Costing List, Plan Manufacturing Process, Make: Collect, Cut, Form, Join, Fabricate, Install and Finish.
	Manage Process, Reference Codes of Practice, Demonstrate, Teach Technique, Mentor, Advise, Correct, Encourage, Guide Problem Solving.
	Engineering Drawing, Research,
Collect, Cut, Form, Join, Fabricate and Finish
	Journal, 
Research, Develop Problem Solving Solutions
	Produce an Orthographic Drawing,
Implement Manufacturing Plan
Use Equipment confidently Combining and Manipulating Hard Materials to produce a Quality Outcome.
	Marking – Orthographic Drawing Technically Correct, Demonstrated Procedural Practice, Journal, Project Outcome Workmanship 
	Orthographic Drawing Technically Correct according to Standards/Codes
Workshop Procedural Practice & Behaviour, Workmanship of Project Outcome
	Excellence
Respect for Themselves, Others and Human Rights (Workshop Activity)
	Managing Self
	TECHNOLOGICAL PRACTICE
Outcome Development and Evaluation
	Technical
Procedural
	Workshop Hazards (Tools, Equipment & People)
	Orthographic Drawing Standard, Codes of Practice
Fully Operational Metal Workshop

	TESTING & EVALUATION
	13391
	Evaluate Project Outcome Quality (Fitness for Purpose)
	Demonstrate Principles of Evaluation,

Provide Structured Templates
	Evaluate against Brief, 

Photograph of Project Outcome
	Own

&

Teacher Evaluation
	Students will apply Own & Stakeholder Feedback to Evaluate Fulfilment of Attributes & Specifications & Fitness for Purpose
	Marking - Alignment with Attributes & Specifications (Stakeholder Feedback)

Photograph
	Critical Evaluation of Quality of Project Outcome (fulfilment of Attributes & Specifications ≡ Fitness for Purpose) 
	Integrity
Excellence

Respect…

Rights
	Relating to Others

Participating & Contributing
	TECHNOLOGICAL PRACTICE

Outcome Development and Evaluation
	Procedural

Conceptual
	none
	Student Portfolio

Camera
Printer


Negotiated Specific Learning Outcomes
Negotiated and agreed class, group or individual student-specific learning outcomes as they arise:

	LEARNING OUTCOMES
	ASSESSMENT STRATEGY
	ASSESSMENT CRITERIA

	
	
	


Project Pre-Assessment Checklist


Student Name:……………………..……
	KEY STAGES
	PROCESSES INVOLVED
	SUGGESTIONS
	ASSESSMENT

	
	
	
	N/A
	A
	M
	E

	Title and contents page
	Accurate and numbered
	
	
	
	
	

	Model
	Research, Design, Development, Construction, Testing
	
	
	
	
	

	Initial Planning
	Identified Stakeholders:

Timeline planning

Identified Resources needed
	
	
	
	
	

	Ongoing Plan/ Evaluation


	Drawing GANTT charts

Writing evaluations, variations and reflections regularly
	
	
	
	
	

	Key Attributes & Specifications
Situate the solution
	Select important attributes, clear description of solutions, environment including a photo
	
	
	
	
	

	Research 
	Look at existing solutions, aesthetics, constraints, materials
	
	
	
	
	

	Refine the brief
	Rewrite brief to suit need accurately
	
	
	
	
	

	Concepts
	Sketching concepts
	
	
	
	
	

	Concept evaluation
	Stakeholder consultation, discussion about their preferences/needs
	
	
	
	
	

	Identify Materials
	Select the most appropriate materials
	
	
	
	
	

	Development
	Testing and Trialing
Alterations, improvements, leading to final design, discussion with client (teacher)
	
	
	
	
	

	Orthographic working drawings
	Using Graphics gear or 

ProDesktop computer drawings
	
	
	
	
	

	Cutting lists/ Costing lists
	A  table of sizes and costs
	
	
	
	
	

	Identify manufacturing stages

(Procedural knowledge)
	Identify progress stages, what steps will be needed to make solution.

List tasks, processes required
	
	
	
	
	

	Identify machines needed
	Processes required

Codes of safety practice
	
	
	
	
	

	Identify Codes of Practice needed
	Building Codes of Practice, Laws, ensure compliance
	
	
	
	
	

	When the project is completed
	Project must be thoroughly evaluated against the brief.
	
	
	
	
	

	Client evaluation
	Final evaluation from the client (teacher)
	
	
	
	
	

	Unit evaluation
	Self appraisal by student
	
	
	
	
	


Values

The NZ Curriculum suggests that all schools should encourage students to value:

· excellence

· innovation, enquiry and curiosity

· diversity

· equity

· community and participation for the common good

· ecological sustainability including care for the environment

· integrity

· respect for themselves, others and human rights

The Values of particular relevance to this Unit of Work are:

Excellence
students set high standards in both written and practical work and persevere in the face of adversity
Innovation, enquiry and curiosity
students are encouraged to be creative, think critically, and reflectively assess and evaluate outcomes
Integrity
students are honest, act responsibly and ethically and expect accountability for their actions (particular application is safety of others & equipment use)
Respect for themselves, others and human rights


through leadership students develop the behaviour as a norm in a workshop environment that follows Manaakitanga (respect and care for others, their work, and the shared workshop environment)
Technology, as an essential learning area, has a responsibility to work with all other learning areas, to ensure the intent of these values is reinforced in the classroom environment.

Critical Technological literacy is at the heart of technology education and is both values laden and values dependent. This means that technological learning experiences can provide a natural and authentic site to embed values education.
Key Competencies

The key competencies are described in The New Zealand Curriculum (2007) as 'the capabilities people need in order to live, learn, work and contribute as active members of their communities'.

The curriculum identifies five key competencies all of which are particularly relevant to this unit of work:
· thinking – expecting students to seek, use and create knowledge to make sense of information, ideas and experience.
· using language, symbols, and texts – using these correctly throughout project portfolio according to standard technological practices including engineering drawings
· managing self – working autonomously according to project plan timeframe
· relating to others – listening, value, question, cooperate and assist others; ensuring safety of others first
· participating and contributing – positive class contribution and interactions with stakeholders
Technology, as an essential learning area, has a responsibility to work with all other learning areas, to ensure the key competencies are mediated into the classroom curriculum. The capabilities captured in the identified five competencies are all essential underpinning capabilities for the development of a technological literacy that is broad, deep and critical, in nature, and one that will result in increasing student empowerment for future citizenship.

Key competencies cannot be developed or evidenced outside of a context. Technology provides a range of diverse contexts, where students can develop their capability with regards to these five foci as well as use these capabilities to support their learning in technology. In this way, technology-specific Learning Outcomes and the competencies become integrated within the learning environment.

Materials & Costs (Estimates)
	Material Cost:
(Supplier: Copper & Aluminium Supplied by Mico Metals, Hamilton, Glass by Metropolitan Glass)
Part

Qty

Material / Process/Description

Cost
($)

Total Cost

($)

Consumables
16
Workshop Consumables (eg. Welding materials, gas, flux, fluids, etc) (approx $25 / student)
20.00
400.00
Model Materials
16
Copper Sheet, Copper Tubing (approx $25 / student)
20.00
400.00
Collector – Plates
3
Heat Collector Plates (Copper?) Size between 1-1.6m²
300
900.00
Collector – Tubes
3
Take Heat Energy to/from Manifolds
100
300.00
Collector - Insulation/Base
3
Insulate against Heat Losses
50
150.00
Collector – Housing/Frame
3
Collector Enclosure and Mounting Frame
200
600.00
Collector – Diffuser/Cover
3
Glass / Polymer Cover (light transferable)
150
450.00
Water Storage
1
Copper Vessel encapsulated, insulated & mounted
250
200.00
Water Reticulation
1
½” Soft Copper Pipe, Non-Return Valve, Fittings, Frost Protection Valve? Air Vent Valve?
500
500.00
Control System (Circuit)
1
Box Enclosure & Circuit Board & Circuit Components
100
100.00
Total


$4000.00
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