-  Digital Technology    Unit Plan: 2016
	Context for Learning:  Arduino

	Class:                 Year 11 - level 5/6

	Curriculum Area: Digital Technology

 
	Duration:     Full Year, 20 Credits (16 Internal, 4 External)

	Achievement Objectives:                          

Level 5

Technological Practice

Students will:

Planning for practice

· Analyse their own and others’ planning practices to inform the selection and use of planning tools. Use these to support and justify planning decisions (including those relating to the management of resources) that will see the development of an outcome through to completion.

Brief development

· Justify the nature of an intended outcome in relation to the need or opportunity. Describe specifications that reflect key stakeholder feedback and that will inform the development of an outcome and its evaluation

Outcome development and evaluation

· Analyse their own and others’ outcomes to inform the development of ideas for feasible outcomes. Undertake ongoing functional modelling and evaluation that takes account of key stakeholder feedback and trialling in the physical and social environments. Use the information gained to select and develop the outcome that best addresses the specifications. Evaluate the final outcome’s fitness for purpose against the brief.

Technological Knowledge

Students will:

Technological modelling

· Understand how evidence, reasoning, and decision making in functional modelling contribute to the development of design concepts and how prototyping can be used to justify ongoing refinement of outcomes.

Technological products

· Understand how materials are selected, based on desired performance criteria.

Technological systems

· Understand the properties of subsystems within technological systems.

Nature of Technology

Students will:

Characteristics of technology

· Understand how people’s perceptions and acceptance of technology impact on technological developments and how and why technological knowledge becomes codified.

Characteristics of technological outcomes

· Understand that technological outcomes are fit for purpose in terms of time and context. Understand the concept of malfunction and how “failure” can inform future outcomes.


	Level 6

Technological Practice

Students will:

Planning for practice

· Critically analyse their own and others’ past and current planning practices in order to make informed selection and effective use of planning tools. Use these to support and justify ongoing planning that will see the development of an outcome through to completion.

Brief development

· Justify the nature of an intended outcome in relation to the need or opportunity and justify specifications in terms of key stakeholder feedback and wider community considerations.

Outcome development and evaluation

· Critically analyse their own and others’ outcomes to inform the development of ideas for feasible outcomes. Undertake ongoing experimentation and functional modelling, taking account of stakeholder feedback and trialling in the physical and social environments. Use the information gained to select, justify, and develop a final outcome. Evaluate this outcome’s fitness for purpose against the brief and justify the evaluation using feedback from stakeholders.

Technological Knowledge

Students will:

Technological modelling

· Understand the role and nature of evidence and reasoning when managing risk through technological modelling.

Technological products

· Understand how materials are formed, manipulated, and transformed in different ways, depending on their properties, and understand the role of material evaluation in determining suitability for use in product development.

Technological systems

· Understand the implications of subsystems for the design, development, and maintenance of technological systems.

Nature of Technology

Students will:

Characteristics of technology

· Understand the interdisciplinary nature of technology and the implications of this for maximising possibilities through collaborative practice.

Characteristics of technological outcomes

· Understand that some technological outcomes can be perceived as both product and system. Understand how these outcomes impact on other outcomes and practices and on people’s views of themselves and possible futures.



	Global Learning Intentions: 

We Are Learning To (WALT) plan:
· How to use basic C programming on Arduino

· How to use and apply a number of sensor inputs

· How to use and apply a number of outputs

· How to apply coding skills to a project – sumo bots, combining software the physical build, the hardware
· How to apply those skills to an individual project

· AS91057 - Implement basic procedures using resistant materials to make a specified product: http://www.nzqa.govt.nz/nqfdocs/ncea-resource/achievements/2014/as91057.pdf 

· AS91044 - Undertake brief development to address a need or opportunity: http://www.nzqa.govt.nz/nqfdocs/ncea-resource/achievements/2015/as91044.pdf 
· AS91046 - Use design ideas to produce a conceptual design for an outcome to address a brief: http://www.nzqa.govt.nz/nqfdocs/ncea-resource/achievements/2015/as91046.pdf 
· AS91050 - Demonstrate understanding of the role of subsystems in technological systems: http://www.nzqa.govt.nz/nqfdocs/ncea-resource/achievements/2015/as91050.pdf 



	Diagnostic assessment (to find out what students know):

Ask students about their knowledge of:

· Robotics
· 3d design

· Electronics

· Programming

· Microcontrollers (some may have Arduino and/or RPi at home, amongst others such as picaxe or beagleboards)

· Being a ‘new’ topic prior knowledge is excepted to be scattered and limited



	Key Competencies:
Applied thinking
Application of concepts into practice
Using language, symbols, and texts related to technology and electronics
Managing self
Design
Construction
Planning

Logging, recording, reporting

Students are to record their learning in a journal or digital diary.

The format is to be based on scientific method (Aim, Equipment, Method, Results, Conclusion, and Notes) coupled with labelled diagrams and sketches.
	Assessment tasks

Level one – produce an outcome in keeping with identified attributes TP (The final design)

Level two - produce and outcome in keeping with identified attributes evaluated by a peer TP (The final design)
See the SOLO rubric below

	Provision for diversity:         
Children with special needs

Names:


	Children with Special abilities
Names:
	 ESOL

Names:



	Cross curricula integration    
Technology - The core of this unit. Technology can be used to extend the reach, depth and coverage of other fields and it can and should be widely applied.
“Find something that is broken and fix it, look for something and not find it? Then build it”

Social Sciences - applications for community or (minority/marginalized/special needs) group benefit. Environmental based projects.
Science  - Electronics, Voltage/Current/Resistance/Power calculations. Scientific method.
Mathematics and statistics  - counting in binary (bits, bytes), the use of statistics to moderate controllers responses (such as for drone stability)

Languages – possible integration of translation tools or sound effects (such as vocalizations by devices).

Health and Physical Education – possible application of projects to medical/health concepts.
Arts - Design aesthetics. Form and function in practical applications.
English – report writing, recording, researching, presentation of written materials, and use of technical language.
Music – Using microcontrollers for music and sound, generation and delivery (using Mozzie and Audacity) or devices such as tuners or metronomes.
Maori – Te Reo - bringing cultural perspectives to apply technology in new and unique ways.

	Authors notes on this unit plan
It is not intended that this program is in a rigid format. If you wish to teach soldering (lesson 17) first then please do so. The first section of Arduino lessons can also be somewhat dry for students to approach. So having students start the sumo-bot project earlier, and then mixing in their own projects at an earlier stage is also acceptable as a way to make the unit more appealing to students. The format is more in a collection of blocks/topics that the teacher can use and modify as they desire.
Please feel free to deliver the program as suits you, your environment, students and learning objectives. The material is intended as the core for your unit, and not definitive.


	Area
	Learning Intention

I am learning …
	Success Criteria

I have achieved when I am able to…
	Teaching and Learning Experiences
	Exemplars to be used

	Lesson 01

	The plan for the years study using microcontrollers
	· Discuss what kind of project you can do with a microcontroller
· Write down and sketch some project concepts
	Brainstorm
Investigate projects people have done in the internet
	Project ideas:
https://www.hackster.io/arduino/projects
http://www.instructables.com/id/Arduino-Projects/ 

http://playground.arduino.cc/Projects/Ideas 

	Lesson 02

	To install an Arduino and what the components on the PCB are
	· Software is downloaded and installed
· Arduino is connected to a PC/laptop

· Students write down and label a diagram of an Arduino PCB using a simple print from Fritzing
	How to install an Arduino for use

What is an Arduino
How you configure an Arduino for first time use (serial port and com port)
Exercise 1 - Blink test
	https://www.arduino.cc/ 

	Lesson 03
	
	· To have a blinking LED
· To modify the blink rate

· To understand why I need a resistor

· Write their first script
· To create a fritzing diagram, print it and add it to a journal
	Learning the IDE
Understanding Void setup and Void loop

Understanding how to read the sketches

Introduction to programming language terminology (sketch, compile, upload, argument, digital write)

Exercise 2 – write your own Blink test
	

	Lesson 04
	
	· 
	Exercise 3 – Fade 
Exercise 4 – Pot

Exercise 5 - RGB
	

	Lesson 05
	
	· 
	Exercise 6 – Simple traffic light
Exercise 7 - PWM
	

	Lesson 06
	
	· 
	Exercise 8 – RGB Mood lamp

Exercise 9 – Fire effect
	

	Lesson 07
	
	· 
	Exercise 10 – Push button
Exercise 11 – Push buttons

Exercise 12 – Traffic light with button
	

	Lesson 08
	
	· 
	Exercise 13 – Multiple LED’s
Exercise 14 – Interactive chase effect
	

	Lesson 08
	
	· 
	Exercise 15 – LDR
Exercise 16 – LDR flicker
	

	Lesson 09
	
	· 
	Exercise 16 – Blink
Exercise 17 – Tone melody

Exercise 18 – Tone multiple

Exercise 19 – Star wars tune
	

	Lesson 10
	
	· 
	Mozzie
Audacity
	

	Lesson 11
	
	· 
	Exercise 20 – IR Sensor
Exercise 21 – Flexiforce
	

	Lesson 12
	
	· 
	Exercise 22 – Temperature sensor
Exercise 23 - 555
	

	Lesson 13
	
	· 
	Exercise 24 – Ultrasonic sensor
	

	Lesson 14
	
	· 
	Exercise 25 – Servo
Exercise 26 – Motor
	

	Lesson 15
	
	· 
	Exercise 27 – Relay
Exercise 28 – Shift register
	

	Lesson 16
	
	· 
	Exercise 29 - LCD
	

	Lesson 17
	
	· 
	Shields
GSM
	

	Lesson 18
	
	· 
	Cutting code
	

	Lesson 19
	
	· 
	Practical skills
	

	Lesson 20
	
	· 
	Simon says SOS
	

	Lesson 21
	
	
	Sumo-bot introduction
Start construction
	

	Lesson 22
	
	
	Assembling Sumo-bot
	

	Lesson 23
	
	
	Finish assembly

Test first script
	

	Lesson 24
	
	
	Test scripts 2 and 3
	

	Lesson 24
	
	
	Script 4 - Ultrasonic sensor
	

	Lesson 25
	
	
	Sumo-bot testing
	

	Lesson 26
	
	
	Sumo-bot competition
	

	Lesson 27
	
	
	Sumo-bot competition
	

	Lesson 28
	
	
	Sumo-bot competition peer share results
	

	Lesson 29 +
	
	
	Own topic… brain storm, rough plan with pen and paper, fritzing diagram, parts list, scientific method planning, research, development, end product, assessment
	


Structure of Observed Learning Outcomes (SOLO) assessment:
SOLO Rubric: Reading LEARNZ Background Pages
Name:______________  Date:_______            


	SOLO
	Learning stage
	


	Extended Abstract
[image: image1.png]




	I can show others how to find information and link it with examples.
	


	Relational
[image: image2.png]



	I can compare facts from the background pages myself 
AND explain my opinion/s with examples.
	


	Multistructural

[image: image3.png]



	I can read the background pages by myself and find some important pieces of information
	


	Unistructural

[image: image4.png]



	I can read and find one important piece of information from the background pages
	


	Pre-Structural
[image: image5.png]




	I need help to read the background pages
	



	Reflection statement:
I think my reader’s response is at the ....... stage because...







	Teacher comment:








Rubric adapted by Sue Hodge (Elm Park School) from: Hook, P. (2012) http://pamhook.com
http://pamhook.com/solo-taxonomy/ 

http://www.learnz.org.nz/support/solo-taxonomy 
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