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Internal Assessment Resource

Technology Level 3

	This resource supports assessment against:

Achievement Standard 91611

Develop a prototype considering fitness for purpose in the broadest sense 

	Resource title: Develop a premier rescue robot prototype

	6 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-12-2012-91611-01-6281

	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 Technology 91611: Develop a prototype considering fitness for purpose in the broadest sense
Resource reference: Technology 3.4B 

Resource title: Develop a premier rescue robot prototype
Credits: 6

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 Technology 91611. 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 activity requires students to develop a prototype to address a brief for a rescue robot, demonstrating its fitness for purpose in the broadest sense.

You will need to provide opportunities for students to understand “fitness for purpose in the broadest sense”

This may include such things as:

· investigating and evaluating the suitability of materials and/or components that you could use to create the robot, including their short and long-term sustainability 

· investigating and trialling possible techniques and processes for creating the robot

· considering the cultural appropriateness of testing procedures used to prototype the robot

· considering the ethical nature of testing practices

· potential life-cycle and ultimate disposal of the prototype robot

· determining health and safety considerations and practices. 

You may provide students with the brief, or they may have already developed it in previous work for assessment of Achievement Standard Technology 91608. The brief needs to include specifications that enable the technological practice undertaken to develop the prototype, and for the prototype itself to be evaluated as fit for purpose.

Ensure that students explore a variety of ways of collecting stakeholder feedback to inform the technological practice they undertake to develop a prototype rescue robot. Some examples of this include business (or other) focus groups, Google documents, emails, instant messaging, Wikispaces, e-portfolios, and online forums as well as traditional interview techniques.

Ensure that students have an understanding of what is meant by fitness for purpose in the broadest sense, and the implications of this for the development of their prototype rescue robot.

It is expected that before students begin this work, you will provide a suitable teaching and learning programme about the requirements and processes involved in undertaking technological practice to develop and trial prototypes, including analysing case studies and/or undertaking relevant site visits.

Conditions
This is an individual assessment task.

The credit rating of this standard indicates that the time for learning, practice and assessment should be approximately 60 hours.

 This assessment activity could take place over the course of a year where other Achievement Standards are assessed as well. 

Schedule at least three progress checkpoints during this activity. 

Resource requirements

Students will need access to: the Internet and/or library; equipment and materials for developing and testing robot prototypes; information about materials and construction techniques; material and component suppliers, experts, and stakeholders; and online video footage of past rescue robots such as YouTube videos of RoboCup Junior rescue robots.

Additional information
Stakeholders for this task include teachers, industry mentors, and tertiary educators who have knowledge of the RoboCup Junior Competition, Premier Rescue Division.

For information on rescue robots, see: http://www.robocup.org/robocup-rescue/
Competition rules and help files can be downloaded from the RoboCup Junior Competition: http://robocupjunior.org.nz/
For an explanatory paper about outcome development and evaluation see Technology online: http://technology.tki.org.nz/Curriculum-Support/Explanatory-Papers/Technological-Practice/Outcome-Development-and-Evaluation
Internal Assessment Resource

Achievement Standard Technology 91611: Develop a prototype considering fitness for purpose in the broadest sense
Resource reference: Technology 3.4B 

Resource title: Develop a premier rescue robot prototype
Credits: 6

	Achievement 
	Achievement with Merit
	Achievement with Excellence

	Develop a prototype considering fitness for purpose in the broadest sense.
	Develop a refined prototype considering fitness for purpose in the broadest sense.
	Develop a justified prototype considering fitness for purpose in the broadest sense.


Student instructions 
Introduction

This assessment activity requires you to undertake technological practice to develop a prototype rescue robot for the Premier Rescue Division of the nationwide RoboCup Junior Competition, considering its fitness for purpose in the broadest sense . The development of the prototype rescue robot (including decisions on the nature of the technological practice adopted and the testing/prototyping undertaken to develop your prototype) will need to be documented and presented as assessment evidence. 

The competition mirrors the real-life use of robots that rescue people from life-threatening situations. Robots follow a line to a designated rescue area. 

This is an individual assessment activity.

The credit rating of this standard indicates that the time for learning, practice and assessment should be approximately 60 hours.

You will be assessed on your justification of the prototype rescue robot’s fitness for purpose in the broadest sense. This includes consideration of: 

· the technological practice you undertook to develop your prototype rescue robot 

· the prototype rescue robot’s ability to do the task that it was designed to do in keeping with the competition rules.

Task

You have been given a brief for the development of a rescue robot. 

Follow the guidelines below to develop a prototype rescue robot that is fit for purpose in the broadest sense. 

Keep a logbook as you work, documenting the technological practice undertaken to develop your robot. 

Throughout the process of developing the robot, be mindful of the competition rules and the constraints of the venue, for example, the lighting or foot traffic.

For further guidance see the RoboCup Junior Competition details: http://robocupjunior.org.nz/competition/ 

Guidelines

Consider the wider social and physical context, and implications of these, when determining suitable:

· materials and/or components 

· practical techniques and processes needed to develop a prototype rescue robot.

“Fitness for Purpose in its broadest sense may include such things as:

· investigating and evaluating the suitability of materials and/or components that you could use to create a prototype rescue robot, including their short and long-term sustainability 

· investigating and trialling possible techniques and processes for creating a prototype rescue robot
· considering the cultural appropriateness of testing procedures used to prototype a rescue robot
· considering the ethical nature of testing practices

· potential life-cycle and ultimate disposal of the prototype rescue robot
· determining health and safety considerations and practices

Trial and test to select suitable materials and/or components, tools, and equipment, and to apply techniques and processes (including programming) that are appropriate to the context. 

Use evidence from ongoing testing and stakeholder feedback to inform the developing and trialling of your prototype rescue robot. Continue to gather, throughout the development process, specific evidence that can be used to justify the robot’s fitness for purpose in the broadest sense.

Build your prototype rescue robot using your chosen materials and/or components and program it. 

Trial your prototype rescue robot, evaluating it in terms of the brief, to gain specific evidence of its fitness for purpose. This will include considering such things as: 

· who it is for

· its purpose

· the environment in which it is intended for use.

Record the findings of your research and trialling in your logbook while you work.

Your logbook

In your logbook:

· keep a record of your investigation into the wider social and physical context of where your prototype rescue robot was developed and materials and/or components, techniques, and processes, including testing, trialling, and stakeholder feedback

· justify the decisions you make as you build and trial your robot 

· reflect on what worked and what modifications were required to make your robot fit for purpose in the broadest sense

· justify the robot’s fitness for purpose in the broadest sense.

Final submission

Hand in for assessment: 

· your completed rescue robot prototype

· your logbook documenting: 
· your research into materials and/or components, techniques, and processes, including testing, trialling, and stakeholder feedback

· your justification of the decisions you made as you built and trialled your robot 

· your reflections on what worked and what modifications were required to make your robot fit for purpose in the broadest sense

· your justification of the robot’s fitness for purpose in the broadest sense.

Assessment schedule: Technology 91611 Develop a premier rescue robot prototype

	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student develops a prototype of a rescue robot considering fitness for purpose in the broadest sense.

The student evaluates materials and/or components, practical techniques, and processes, taking into consideration the competition rules and the context.

The student selects suitable materials and/or components, tools, and equipment, and applies techniques and processes to make the robot. 

The student uses results from testing and stakeholder feedback to inform the making and trialling of the robot, taking into consideration the competition rules.

The student completes the robot. 

The student undertakes prototyping to gain specific evidence of the fitness for purpose of the robot. 

The student explains any decisions made to accept or modify the robot, based on a judgement of the robot’s fitness for purpose in the broadest sense, as determined by the brief.

For example, “I researched different models that use Lego to make the claw for picking up the can, but I did not find one that is adequate for the task. Therefore, I decided to incorporate the use of nominal building material into my design. 

“I tested a variety of line-following algorithms and light sensor configurations. I determined that using two light sensors on either side of the line works the best. 

“The robot initially went off the tile when navigating its way around the water tower. The teacher suggested that I adjust the robot’s sensors so that it can travel closer to the water tower. I followed this advice but found that adjustments needed to be made so the robot could make sharper turns to compensate.

“After final trialling, I decided to keep the robot as it was because it was fitted within the required dimensions and functioning, so that it met the requirements of my brief.”

The examples above relate to only part of what is required, and are just indicative.

	The student develops a refined prototype of a rescue robot considering fitness for purpose in the broadest sense.

The student evaluates materials and/or components, practical techniques, and processes, taking into consideration the competition rules and the context.

The student selects suitable materials and/or components, tools, and equipment, and applies techniques and processes to make the robot.

The student evaluates the way the combination of selected materials and/or components, practical techniques, and processes work together to ensure their effectiveness in making the prototype. 
The student uses results from testing and stakeholder feedback to inform the making and trialling of the robot, taking into consideration the competition rules.

The student completes the robot. 

The student undertakes prototyping to gain specific evidence of the fitness for purpose of the robot.

The student explains any decisions made to accept or modify the robot, based on a judgement of the robot’s fitness for purpose in the broadest sense, as determined by the brief.

For example, “I researched different models that use Lego to make the claw for picking up the can, but I did not find one that is adequate for the task. Therefore, I decided to incorporate the use of nominal building material into my design. 

“I tested a variety of line-following algorithms and light sensor configurations and used a PMI to determine which combination would be the most effective. I determined that using two light sensors on either side of the line works the best. I used another PMI to evaluate the different sensors to determine which one would best enable the robot to find the can in the chemical spill area. As a result of this evaluation, and having consulted with my stakeholders, I decided not to use an ultrasonic sensor as it malfunctions easily as a result of interference. 

“After final trialling, I was happy with the robot as it was because it was fitted within the required dimensions and functioning, so that it met the requirements of my brief.” 

The examples above relate to only part of what is required, and are just indicative.

	The student develops a justified prototype of a rescue robot considering fitness for purpose in the broadest sense.

The student evaluates materials and/or components, practical techniques, and processes, taking into consideration the competition rules and the context.

The student selects suitable materials and/or components, tools, and equipment, and applies techniques and processes to make the robot. 

The student evaluates the way the combination of selected materials and/or components, practical techniques, and processes work together to ensure their effectiveness in making the prototype.

The student uses results from testing and stakeholder feedback to inform the making and trialling of the robot, taking into consideration the competition rules.

The student completes the robot. 

The student undertakes prototyping to gain specific evidence of the fitness for purpose of the robot.

The student synthesises evidence from ongoing testing (included prototyping) and stakeholder feedback to optimise the prototype to justify the prototype’s fitness for purpose against the brief. 

The student explains any decisions made to accept or modify the robot, based on a judgement of the robot’s fitness for purpose in the broadest sense, as determined by the brief.

For example, “I researched different models that use Lego to make the claw for picking up the can, but I did not find one that is adequate for the task. Therefore, I decided to incorporate the use of nominal building material into my design.

“I tested a variety of line-following algorithms and light sensor configurations and used a PMI to determine which combination would be the most effective. I determined that using two light sensors on either side of the line works the best. I used another PMI to evaluate the different sensors to determine which one would best enable the robot to find the can in the chemical spill area. I decided to build an ultrasonic sensor into the base of the robot because I saw videos on YouTube of robots built this way successfully navigating. 

“After further trialling, and having consulted with my stakeholders, I decided not to use the ultrasonic sensor to find the can due to its propensity to malfunction.

“After final trialling, I was happy that the robot was fitted within the required dimensions and functioning so that it met the requirements of my brief.”
The examples above relate to only part of what is required, and are just indicative.



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

NZQA Approved
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