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Internal Assessment Resource

Digital Technologies Level 2

	This resource supports assessment against:

Achievement Standard 91374 version 3
Demonstrate understanding of advanced concepts used in the construction of electronic environments

	Resource title: It’s a toy’s world

	3 credits

	This resource:

· Clarifies the requirements of the standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	February 2015 Version 2

To support internal assessment from 2015

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number: A-A-02-2015-91374-02-5705

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.


Internal Assessment Resource
Achievement Standard Digital Technologies 91374: Demonstrate understanding of advanced concepts used in the construction of electronic environments 

Resource reference: Digital Technologies 2.47 v2
Resource title: It’s a toy’s world

Credits: 3 

Teacher guidelines

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Digital Technologies 91374. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the standard and assessing students against it.

Context

This assessment activity requires students to demonstrate understanding of advanced concepts used in the design and construction of electronic toys.

Advanced electronics is considered to be the ability to:
· explain the behaviour and concepts of power, signals (analog and digital), programming concepts (such as logic statements, subroutines), current and voltage
· describe the operational function and roles of the components in the transistor astable multivibrator circuit e.g. microcontrollers, transistors as switches, capacitors as timers etc
· apply the advanced concepts to practical situations and link them to both potential and realised outcomes. (e.g. demonstrating understanding of how the subsystems of a transistor astable multivibrator contribute to the sequence of charging and discharging.)

In this activity, students will demonstrate their understanding of advanced concepts used in the construction of electronic environments when individually developing an interactive electronic toy.

The resource can be easily adapted for other practical contexts, for example, robotic vehicles, heat sensitive window opening devices, remotely controlled climate control mechanisms.

Teacher note: This standard is limited to assessing conceptual understanding used in the construction of the toy. For the purposes of this resource the making of the toy is not assessable, however you may choose to allow the students to demonstrate their understanding when undertaking a construction activity such as this, and compile evidence of this understanding in a report. 

Other standards such as AS 2.49 could be used to assess the construction techniques.

The focus in this assessment is on understanding the advanced concepts associated with the various components that have gone into building their interactive electronic toy; their operational use and how each component interacts with others both directly and in subsystem situations. This includes explaining: the interactions between their hardware and the embedded software of their programmed microcontroller; the operational function of their components. It must include an explanation of the functional combinations of hardware and embedded software included in the toy. A discussion of the advantages/disadvantages of different electronic components to achieve the desired advanced operational functions is also required. 

Interactive means to be able to sense the surrounding environment and to be able to respond with movement.
Student evidence of understanding advanced concepts used in the construction of electronic environments may come from a variety of sources and activities. You will need to give your students guidance on what constitutes evidence, on what principles they are to organise and annotate the evidence they gather, and on how they will present it (for example as a hard copy in a portfolio, digitally, or as a combination of the two). You will need to ensure that the range and depth of evidence the students provide covers the requirements of the standard.

This evidence may be collected as part of targeted teaching and learning or collected throughout the year as part of a whole programme.

Students could provide evidence across different modes (oral, written, diagrammatic etc). You may need to provide guidance or support to ensure that all students have the opportunity to explain clearly why they did what they did as they developed their interactive toy.
Conditions
This is an individual assessment task. It is recommended that the students be given 7-8 weeks (30hours) of in-class time to complete it. 

Students can gather and analyse their evidence independently or in groups, but they need to write their presentations independently, and the presentations will be assessed individually.

Resource Requirements 

Electronic catalogues and supplies are available at:

· http://www.surplustronics.co.nz/shop/
· Activecomponents

HYPERLINK "http://www.google.com/url?q=http%3A%2F%2Fwww.activecomponents.com&sa=D&sntz=1&usg=AFQjCNGS4YVYN8fHhR1KOcH6za80q71Cjg"
.

HYPERLINK "http://www.google.com/url?q=http%3A%2F%2Fwww.activecomponents.com&sa=D&sntz=1&usg=AFQjCNGS4YVYN8fHhR1KOcH6za80q71Cjg"
com
· http://www.mailtronicsnz.com/
· Electronic breadboard

· Electroflash Resourcing http://www.electroflash.org.nz/
· A list of useful websites and books is included in the student instructions. 
Students will also require:

· Internet access

· materials to build their interactive toy

· a digital camera for evidence gathering

· electronic circuit simulation software (for example, http://www.yenka.com/ or http://www.yenka.com/
· software for schematic capture (for example, http://www.cadsoftusa.com/).

· microcontroller programming software. 

Internal Assessment Resource
Achievement Standard Digital Technologies 91374: Demonstrate understanding of advanced concepts used in the construction of electronic environments 

Resource reference: Digital Technologies 2.47 v2
Resource title: It’s a toy’s world
Credits: 3
	Achievement 
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of advanced concepts used in the construction of electronic environments.
	Demonstrate in-depth understanding of advanced concepts used in the construction of electronic environments.
	Demonstrate comprehensive understanding of advanced concepts used in the construction of electronic environments.


Student Instructions

Introduction 

In this assessment activity, you will demonstrate your understanding of advanced concepts used in the construction of electronic environments when working individually to develop an interactive toy. It must be able to sense the surrounding environment and respond with movement.

The interactive toy will contain a microcontroller-based circuit, that uses the following components:

· a microcontroller (for example, PIC, PICAXE, AVR, Basic Stamp)

· Thermistors/LDRs/microphones/ultrasonic/infrared as sensors

· an actuator or motor, to provide mobility to the toy

· a transistor or driver IC sub circuit between the microcontroller and the actuator

· LED for interaction using light.
A suitable platform for this work would be an electronic breadboard for prototyping and a mounted PCB for the completed toy.

You will be assessed on your discussion about the operational function of these components, your ability to demonstrate an understanding of the advanced concepts used in the design and construction of your interactive toy and how these concepts affect the behaviour of the system (electronic toy).

Advanced concepts that you need to show understanding of in this assessment activity are:

· power and heat dissipation

· analogue and digital signals,

· Logical AND and OR statements in programming.
The components that you need to show understanding of in this activity are microcontrollers (variations and types) and:
· transistors

· sensors (LDR, photodiode, thermistor, microphone)

· actuators (relay, DC motor, solenoid, servo).

As you complete the task, gather evidence that demonstrates your understanding. This evidence will be presented as a portfolio.

This is an individual assessment activity. You have 7-8 weeks of in-class and out-of-class time to complete it.

Teacher note: Adapt the time allowed to meet the needs of your students.

Task

In this task, you will demonstrate your understanding of advanced concepts used in the construction of electronic environments by:
· working individually to develop a toy that responds to user interaction by detecting user presence and responding with motion and lights

· using a breadboard to connect your chosen sensing device(s), LEDs and an actuator(s) to a microcontroller. Develop a program to control the actuator(s) and LEDs in response to the presence of a person and describe and explain how the two interact.

· including logical test statements AND and OR statements, the use of variables and at least one subroutine in your program.

· explaining the difference between analog and digital signals used by the analog sensors and their conversion to digital values and how these are used in your program.
Make notes about what happens to the operating function of your interactive toy when you use different values of electronic components. For example:

· describing the use of components, how changing values influences circuit outputs - e.g. power and heat dissipation, software to control basic microcontroller circuits.

· explaining (using any appropriate calculations) your selection of the following components to build the circuit:

· the transistor (or driver IC) between the microcontroller and actuator based upon the voltage, current and power characteristics of the microcontroller, actuator and transistor; (this includes any power dissipation concerns). 

· the batteries used to power the circuit (based upon the power usage of each component of the circuit).

· discussing how you used manufacturer’s data to choose between alternative interface components based upon their operational characteristics.

· discussing your choice of transistors, driverICs and batteries using appropriate power calculations and correctly referencing specific manufacturer’s data.

Present your understandings as a portfolio. It must include the circuit diagrams, layouts, and programs for each of the steps in the task. You may also want to include annotated diagrams and photographs, research on components, audio-visual footage, journal entries that describe your trialling and testing of circuits, worksheets with calculations on them, your response to teacher questioning, interview notes from a scheduled teacher consultation, and/or test results. 

Resources

The following resources may be useful:

· http://www.electronics-tutorials.com/basics/basic-electronics.htm
· http://williamson-labs.com/
· http://brunningsoftware.co.uk/Electcom.htm
· http://www.kpsec.freeuk.com/
· http://www.technologystudent.com/
· An Introduction to Practical Electronics, Micro controllers, and Software Design by Bill Collis (available at http://www.techideas.co.nz/)
· PICAXE Microcontroller Projects for the Evil Genius by Ron Hackett (available at http://www.amazon.com/).
Assessment schedule: Digital Technologies 91374 It’s a toy’s world
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has demonstrated understanding of advanced concepts used in the construction of electronic environments.
They have:

described advanced concepts of electronics: 

For the following components 

· power and heat dissipation

· analogue and digital signals

· Logical AND and OR statements in programming 
the student’s description will cover power consumption and dissipation descriptions – A typical description could be for example describing the likely consequences of exceeding the power characteristics of transistors used, the power requirements of the circuit and which batteries were chosen to meet the need. 

The students description will cover how the interactive effect was created using specific And and Or statements

 described  the advanced operational function of  the following electronic components:

· microcontrollers

· Transistors or Motor drivers ICs
· Sensors (LDR, photodiode, thermistor, microphone)

· actuators (relay, DC motor, solenoid, servo)

The student can describe the central important function(s) of the microcontroller in the operation of the toy.
 The student can describe the function of the actuator(s) e.g. what the motor(s) do to make the toy an effective one.’
Descriptions could include for example the microphone being used as a sound input or the LDR being used as a proximity sensor in their electronic toy. 
A description for the LDR could typically be 

 When you put your hand in front of the LDR it detects it and sets off an LED 
The examples above relate to only part of what is required, and are indicative only.
	The student has demonstrated in depth understanding of advanced concepts used in the construction of electronic environments.

They have:

used advanced concepts of electronics to explain electronic environments: 

· power and heat dissipation

· analogue and digital signals

· Logical AND and OR statements in programming 

The students explanation will include their use of specific component data in their choice of transistors or driver ICs and batteries

The students explanation will include how the use of specific AND and OR statements contribute to the interactive effect.

explained the  advanced operational function of the following electronic components

· microcontrollers

· Transistors or Motor drivers ICs
· Sensors (LDR, photodiode, thermistor, microphone)

· actuators (relay, DC motor, solenoid, servo)

The student can explain the central important function(s) of the microcontroller in the operation of the toy, how the microcontroller processes the sensor information within the programme and how the commands to the actuators are linked to this information.
 The student would typically explain the function of the actuator(s) e.g. what the motor(s) do to make the toy an effective one.’ For example how the actuator(s) are positioned and linked to their attachments to make the toy’s responses effective ones. Students could also explain why a particular arrangement would be ineffective. 
A typical explanation for the operational function of an LDR being used as a proximity sensor in the toy could be:

When you put your hand in front of the LDR it blocks off some of the light reaching the surface of the LDR, this makes the resistance of the LDR increase and diverts current into the base of a transistor which turns on and makes an led light up 

The examples above relate to only part of what is required, and are indicative only.
	The student has demonstrated comprehensive understanding of advanced concepts used in the construction of electronic environments.

They have:

used advanced concepts of electronics to discuss the implications of multiple variables on the performance of electronic environments 
· power and heat dissipation

· analogue and digital signals

Logical AND and OR statements in programming 
The student’s discussion will include their choices of transistors or driver ICs and batteries using appropriate power calculations and correctly referencing specific manufacturer’s data. Comprehensive understanding would be seen where the student has discussed alternative use of logical statements to produce a specific effect.
discussing the advantages and disadvantages of different electronic components to achieve desired advanced operational functions

For the following components
· microcontrollers

· Transistors or Motor drivers ICs
· Sensors (LDR, photodiode, thermistor, microphone)

· actuators (relay, DC motor, solenoid, servo)

comprehensive understanding would be shown by students who choose (and can discuss their choice) between multiple interface components with reference to manufacturers data, the interface’s operational characteristics to achieve specific interaction effects and also ensuring that they do not exceed any manufacturers specifications.
The examples above relate to only part of what is required, and are indicative only.


Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.
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