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Internal Assessment Resource

Digital Technologies Level 3
	This resource supports assessment against:

Achievement Standard 91639
Implement complex interfacing procedures in a specified electronic environment

	Resource title: Develop lift interfaces

	4 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
	December 2012

To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. NZQA Approved number A-A-12-2012-91639-01-6205

	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 91639: Implement complex interfacing procedures in a specified electronic environment 

Resource reference: Digital Technologies 3.48
Resource title: Develop lift interfaces
 Credits: 4
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 91639. 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/setting 

This assessment activity requires the student to implement complex interfacing procedures in constructing a control system for a lift. The focus is on a number of interfaces that are required to work in this environment.

This assessment activity could be used in conjunction with the assessment activity Digital Technologies 91640 Lift, to assess student work in developing a control system for the lift. This standard focuses on developing both the hardware and software aspects of the interfaces that are involved in the project, and the time spent on this task may occur in a number of segments throughout it. The project itself may run for most of the school year.

You could give the students a set of specifications, and components, sensors and actuators, which they use to design and build their control system for a lift. The whole class makes similar products. The students may negotiate with the teacher whether they will use the equipment provided or make their own modifications to it. Alternatively, the students may have fully established the specifications for their outcome in prior technological practice, and are ready to make it. 

In either case, before they begin to make their product ensure each student has a set of specifications for the product, and that they have access to an appropriate work environment and the tools and materials they will need to safely make their electronic environment.

You will need to conduct appropriate prior teaching and learning about the requirements and technology involved in complex interfacing procedures before students begin this assessment task. Students are expected to work with, and develop an understanding of, actuators, sensors and the programming environment in which they will work and confidence in using them. This is to prepare them adequately for this task.

Students must be able to use all machines and processes safely and in accordance with health and safety requirements.
Conditions

This is an individual task. 

The credit rating of this standard indicates that the time for learning, practice and assessment should be approximately 40 hours.Students should complete all their practical work in class time.

Resource requirements 

Students will need access to: 
· equipment for designing and prototyping electronic circuits

· software for designing and manufacturing printed circuit boards

· a range of sensors suitable for use in an elevator control system (for example, switches, LDRs and photodiodes)

· a range of output devices (for example, LEDs and geared motors)

· a micro-controller development system.

Other useful resources include:

· EAGLE printed circuit board design software: Cad Soft – http://www.cadsoftusa.com 
· IR proximity sensors, DC motors and servo motors: Mind Kits – http://www.mindkits.co.nz 

· Bright Sparks – http://www.brightsparks.org.nz/index.cfm 

Students will also need access to sites that provide information relating to the microprocessor system they are using. For example:

· Arduino microcontrollers: Mind Kits – http://www.mindkits.co.nz 

· Picaxe microcontrollers: Revolution Education – http://www.rev-ed.co.uk 
· LEGO Mindstorms: LEGO engineering – http://www.legoengineering.com 
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Credits: 4
	Achievement 
	Achievement with Merit
	Achievement with Excellence

	Implement complex interfacing procedures in a specified electronic environment.
	Skilfully implement complex interfacing procedures in a specified electronic environment.
	Efficiently implement complex interfacing procedures in a specified electronic environment.


Student instructions

Introduction 

This assessment activity requires you to implement complex interfacing procedures in constructing a control system for a lift.
Teacher note: You could adapt this activity to suit another outcome such as a conveyer sorting machine or a cable car or controlling a wind turbine.
This is an individual task. 

You will have seven weeks to complete the work.

Complete all your practical work in class time.

You will be assessed on how well you implement complex interfacing procedures to construct your lift control system.

Task 

Construct a control system that integrates the subsystems for a lift that uses complex interfacing procedures, as specified.

Follow relevant health and safety practices in the making of your product.

Specifications

The specifications for the subsystems for the lift allow:

· a microcontroller to manage independently and reliably, variable speed, direction and power of a small DC geared electric motor 

· a microcontroller to interact with sensors, for example, call buttons and position sensors.
Plus additional features such as:

· display of the lift position using seven segment displays and/or LCDs

· sound at completion of an operation

· automatic maintenance alerts (for example, to cellphone/internet)

· operator over-ride controls

· swipe card access

· smoke detection lock-out.

Teacher note: Modify the specifications so that they precisely describe the outcome required. 

Construct your interfaces

Construct functional models for three lift subsystems (see Appendix A for examples): 

· one to manage the motors

· one to manage the sensors that detect the position of the lift

· one to manage passenger requests and information.

Construct electronic circuits and other hardware set-ups required.

Write, test, and debug software to control the subsystems and their interaction. Make sure that you:

· select the best type and value of component

· select the best arrangement of components

· modify hardware input and/or output parameters

· modify software parameters
· account for electronic noise and its filtering.

Analyse and modify your initial interfaces until they are substantially improved and you are satisfied that they perform the functions required and meet specifications (controlling the motors, detecting the position of the lift, and responding to passenger requests and information). 

Report

As you develop, construct and interact the subsystems, record the work you are doing using photos and notes. Use these records to write a report, which you will submit as evidence for the assessment of this standard. 
Show in your report that you: 

· use the electronic components provided to produce a sensor(s) that can interact with the environment 

· use the electric motors provided so that the software on the lift can reliably vary the speed and position of the lift car

· write, test, and debug well-structured, clearly annotated, readily understandable software to effectively manage the interface between the microcontroller and the sensors and actuators it controls

· analyse, test, debug and modify the  functional models’ sensor subsystems and actuator subsystems. This is to substantially improve the way the lift subsystems work/interact and the quality of the data delivered by the interface.
Final submission

Hand in your lift control subsystems, or a video of the subsystems interacting, and your report.

Assessment schedule: Digital Technologies 91639 Develop lift interfaces
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	Implement complex interfacing procedures in a specified electronic environment.

The student has:

· devised and applied functional sensor subsystems that interact with the environment 

For example, the student has used a photodiode to detect a signal from an infrared LED.

· devised and applied functional actuator subsystems to interact with the environment 

For example, the student has used a bi-directional motor controller circuit to drive the motor forwards and backwards.

· written software that interfaces with the data provided by the sensors and with the actuators it controls 

The student has written software that uses data from call buttons to activate the elevator and data from the position switches to stop it (see Appendix B).
· analysed modified, tested, and debugged a functional model of the interface
The student will have typically made the lift operate and removed any errors, for example, adjusted the location of the position switches and motor speeds so that the lift stops exactly at each floor.
The student provides a report that accurately documents their development process, including testing and trialling.
This description relates to only part of what is required, and is indicative only.

	Skilfully implement complex interfacing procedures in a specified electronic environment.

The student has:

· analysed and modified sensor subsystems to improve the quality of the data delivered by the interface

For example, the student has optimised the values of the components used in the input circuit to improve the reliability of the detection system. 

· analysed and modified actuator subsystems to improve the way they work 

For example, the student accounts for variable loads that attain the same speeds.
· written annotated, readily understandable software that interfaces with the data provided by the sensors and with the actuators it controls

The student has written readable, well-formatted and annotated code (see Appendix B).

· analysed, modified, tested and debugged a functional model of the interface to achieve and demonstrate improved operation

For example, the student makes changes to the subsytems to improve lift operation or their interaction such as lift overrride with excess load, soft start of the motor (gradual acceleration).
The student provides a report that accurately documents their development process, including testing and trialling.
This description relates to only part of what is required, and is indicative only.

	Efficiently implement complext interfacing procedures in a specified electronic environment.

The student has:

· analysed and modified sensor subsystems to substantially improve the quality of the data delivered by the interface

For example, the student has used a frequency-modulated sensor to prevent false signals such as sunlight triggering the sensor.

· analysed and modified actuator subsystems to substantially improve the way they work

For example, the student has used current sensing for overload protection, which creates a response.
· written well-structured, clearly annotated, readily understandable software that interfaces effectively with the data provided by the sensors and with the actuators it controls

The student has written readable, well formatted and clearly annotated code (see Appendix B).
An example of ‘interfaces effectively’ could be that the student has used noise reduction techniques.

· analysed, modified, tested and debugged a functional model of the interface to achieve and demonstrate substantially improved operation

The student will have typically made the lift operate and improved operation by, for example:
· current sensing overload

· seven segment LED display for, for example, floor level indication or lift coming or arrived indicator

· adding music for in-lift music for the passengers.

The student provides a report that accurately documents their development process, including testing and trialling.
This description relates to only part of what is required, and is 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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Appendix B: Code snippets

The code shown in this snippet is an example of the way software is used to manage the interface hardware.  

In this case, the hardware side of the interface is an integrated circuit that is capable of controlling the direction and power delivered to a motor. The software side of the interface is the code that is used to manage the integrated circuit. 
The snippet below is an example of this code:

 void soft_start_down()          

//This keeps the acceleration within an acceptable level for passenger comfort

 {                          


//It also prevents excessive current flowing as elevator starts up

    byte i;                    


//It is a variable used to count the steps in speeding up the motor

    elevator_down();


//This instruction controls the direction of the elevator motor

    for(i=15; i<11; i++)           

//Gradually increases the duty cycle of the current controller

    {                         


//in 10 increments

        digitalWrite(pwm, 10*i); 

//Over a period of approximately five seconds
        delay(500);


//This aspect of the interface is using one of the features of the
 






//microcontroller to manage the power delivered to the electric 

 






//motor
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