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EXPIRED

	This resource supports assessment against:

Achievement Standard 91062 version 3
Demonstrate understanding of basic concepts related to machines

	Resource title: On Yer Bike

	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 3

To support internal assessment from 2015

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

NZQA Approved number A-A-02-2015-91062-02-4623

	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 Construction and Mechanical Technologies 91062: Demonstrate understanding of basic concepts related to machines
Resource reference: Construction and Mechanical Technologies 1.25 v3
Resource title: On Yer Bike 
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 Construction and Mechanical Technologies 91062. 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 demonstrate comprehensive understanding of basic concepts related to machines, as found in a mini motorbike.

They will do this in the form of a slideshow or a display board presentation. 

The students will be assessed on their understanding of:

· the purpose of levers, inclined planes, screws, and mechanical components in a mini motorbike

· the advantages and disadvantages of pneumatic and hydraulic systems in a mini motorbike

· how the components in a mini motorbike provide the desired mechanical advantage and motion and why particular components were selected.

Prior learning

Ensure that before students begin this assessment, you:

· teach the relevant concepts

· provide opportunities for the students to apply these concepts to a range of machines.

Conditions 

This is an individual assessment activity. It is suggested that students have 6–8 weeks of in- and out-of-class time to complete it, but this time could be increased or decreased to meet the needs of your students and the requirements of your programme.

This resource suggests that students present a slideshow or a display board but you could ask for an alternative form of presentation, for example, an oral presentation. Students should not be unnecessarily disadvantaged by weak literacy skills. You may need to change the form of the presentation to ensure that all students have the opportunity to demonstrate their understanding. 

Resource requirements

Provide the students with relevant information about mini motorbikes, for example:

· useful websites, such as:

· http://www.technologystudent.com
· videos: 

· Manufacturing Push Bikes, Video Education Australasia 
· Mechanical Toys, Video Education Australasia 

· Bicycle Design and Manufacture (classroom video)

It is recommended that students take and annotate photos that help demonstrate their understanding. Many students will have phones they can use for this purpose but it will be necessary to provide a camera in the classroom for student use.

Additional information 

None.
Internal Assessment Resource

Achievement Standard Construction and Mechanical Technologies 91062: Demonstrate understanding of basic concepts related to machines
Resource reference: Construction and Mechanical Technologies 1.25 v3
Resource title: On Yer Bike
Credits: 3  

	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of basic concepts related to machines.
	Demonstrate in-depth understanding of basic concepts related to machines.
	Demonstrate comprehensive understanding of basic concepts related to machines.


Student instructions
Introduction 
This assessment activity requires you to create a presentation that discusses how the desired mechanical advantage and motion of a mini motorbike is achieved. This will include discussing why levers, inclined planes, screws, and mechanical components were selected to ensure mechanical advantage and motion. 

Teacher note: Another machine could be used for this assessment as long as it has a range of components and a complexity that will allow the students to meet the criteria for Excellence.

The presentation may be in any format that you and your teacher have agreed on, for example, you could present your information as a slide show, a portfolio, a display board, or a video.

Your teacher will explain whether you will do the research for your presentation as a separate investigation or as part of preparing for (or reflecting on) a project that requires you to design and make a mini motorbike. In either case, your research will need to cover all the information described below in the investigation.

You need to acknowledge all your sources as part of good practice (although this aspect of the presentation will not be assessed).

You will be assessed on the depth and comprehensiveness of your understandings.
This activity (the task and the investigation) will take place over 6–8 weeks of in- and out-of-class time. 

Teacher note: Adapt the time allowed to meet the needs of your students. You may decide to have your students gather evidence in an ongoing way throughout the year.

Investigation
Research mini motorbikes and some other machines in order to gather information about:

· levers, inclined planes, screws, and mechanical components and why they were chosen to achieve mechanical advantage (for example, to provide more power or speed, or to make them easier to stop)

· hydraulic and pneumatic systems and the advantages and disadvantages of each of these systems (for example, what maintenance they require, what faults are likely to occur more commonly in each type of system, which system gives the greater speed)

· the path of motion through the levers, inclined planes, screws, and mechanical components. 

As you research, gather written and visual examples that you can use in your presentation to help demonstrate your understanding.

Task

Presentation

Create a presentation that demonstrates your understanding of the basic concepts related to machines, as applied in constructing a mini motorbike. You could include connections to websites showing examples, diagrams, annotated photographs of a mini motorbike, drawings, and parts of models you have made, as well as written explanations and discussions. You may explain or discuss how some of these concepts are applied in other machines (as well as a mini motorbike) in order to clarify the concept. 

Make sure that your slideshow or display board includes: 

· explanations of the purpose of levers, inclined planes, screws, and mechanical components

· explanations of the advantages and disadvantages of pneumatic and hydraulic systems

· a discussion that compares and contrasts the advantages and disadvantages of particular levers, inclined planes, screws, and mechanical components in terms of how these ensure the desired mechanical advantage and motion.

The mechanical components that you discuss in your presentation may include:

· bearings – which may include but are not limited to: plain, ball, roller, needle, thrust

· cams and followers – which may include but are not limited to: cams (such as plate and eccentric), followers (such as needle, roller, flat, offset)

· pivots and linkages – which may include but are not limited to: pivots (such as fixed and moving), linkages (such as parallel, reverse, and sliding crank motion)

· gear drives – which may include but are not limited to: spur, bevel, helical, rack and pinion, worm, idler

· belt or chain and sprocket drives – which may include but are not limited to: v-belt, flat belt, duplex chain or double belt, tooth belt

· shafts and bearings –which may include but are not limited to: solid shafts, hollow shafts, ball bearing, roller bearing, conical bearing.

Acknowledge all sources of information. You need to provide references to make it clear where your information has come from.

Assessment schedule: Construction and Mechanical Technologies 91062 On Yer Bike

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

	The student has demonstrated understanding of basic concepts related to machines.
The student:

· explains the purpose of levers, inclined planes, and screws

For example:

On the minibike, the brake lever makes it easy to pull the brake on. It has a pivot point, which means that a large movement on the lever by the hand creates the required little movement to move the piston in the master cylinder.

Screws are used in car jacks to raise cars off the ground. They transfer motion from a rotational direction to a linear one. On a mini motorbike, a screw type mechanism can be used to adjust the back wheel to tension the chain.

Inclined planes are to raise or lower a weight by rolling or sliding it up an angled slope.

· explains the purpose of mechanical components

For example:

The steering bearings allows the front forks to turn with minimal force when the handlebar (lever) is turned. The bearings reduce friction between the “bearing surfaces” therefore making the effort required to turn the forks less.
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· explains the advantages and disadvantages of pneumatic and hydraulic systems

For example:

An advantage of a hydraulic system is that it is easy to operate because the master cylinder has a smaller diameter piston than the brake cylinder. If the minibike was fitted with a hydraulic brake system you can be pushing a big amount of fluid into the line from the master cylinder. This fluid would be worked off the brake lever on the handlebars and would create a small high-pressure amount of movement at the wheel slave cylinder.

A disadvantage of a hydraulic system is that it has a habit of leaking, losing fluid, and getting air in the system, and then the brakes don’t work.

A pneumatic system allows for higher speeds of movement.

Another advantage of a pneumatic system is that it can be run off the motor. You don’t have to have a separate motor to drive it. If it leaks it is only air that escapes unlike hydraulic systems that leak fluid, which gets things messy and can remove paint if not cleaned up immediately.

A disadvantage is that you have to maintain the pump and check for leaks in the line. If there are leaks, you lose pressure and the brakes won’t work. You cannot exert as much pressure with a pneumatic system as you can with a hydraulic one.

· describes the mechanical advantage and motion of a machine
For example:

My bike gives me the ability to drive and operate within the power range of the motor. This is achieved by using sprockets. A small sprocket is used on the motor and a bigger sprocket is used on the rear wheel. This means that the motor can turn at high revs and the back wheel will always turn slower. As the motor speeds up this power is increasingly transmitted to the back wheel to make the motorbike move.
This description relates to only part of what is required, and is indicative only.
	The student has demonstrated in-depth understanding of basic concepts related to machines.
The student:

· explains the purpose of levers, inclined planes, and screws

· explains the purpose of mechanical components
· explains the advantages and disadvantages of pneumatic and hydraulic systems

· explains how a machine provides the desired mechanical advantage and motion

For example:

My bike gives me the ability to drive and operate within the power range of the motor. This is achieved by using sprockets. A small sprocket is used on the motor and a bigger sprocket is used on the rear wheel. This means that the motor turns faster than the back wheel. For example, if the motor has a 30-tooth sprocket, and the back wheel a 150-tooth sprocket, for every 5 turns of the motor the back wheel goes around once.

This means that the motor can turn at high revs and the back wheel will always turn 5 times slower. This creates torque or a force at the back wheel that is greater than that produced by the motor. As the motor speeds up this power is increasingly transmitted to the back wheel to make the motorbike move. (See my picture for how the chain drive is set up.)
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This description relates to only part of what is required, and is indicative only.

	The student has demonstrated comprehensive understanding of basic concepts related to machines.
The student:

· explains the purpose of levers, inclined planes, and screws

· explains the purpose of mechanical components
· explains the advantages and disadvantages of pneumatic and hydraulic systems

· explains how a machine provides the desired mechanical advantage and motion
· discusses why particular levers, inclined planes and screws, and mechanical components were selected to ensure the desired mechanical advantage and motion of a machine.
For example:

The steering bearings were chosen because they are light, they create movement, and they have an external flange so they can be pressed into the tube and can’t be pushed through (see my photograph). They have seals so they don’t allow dirt to pass into the bearing races. They can be preloaded so that they can be held in compression. This means they last longer because there is no play or movement between the frame and the fork, reducing wear and tear on the bearings and therefore allowing for extended life of the bearings.

Preloading means that you tighten the steering pivot between the top and bottom yoke. This creates a force that loads the bearing. This load is constantly maintained on the bearing while the steering pivot remains in this tightened position. This results in the forks being smooth to move without any “play” being felt by the rider through the handlebars. This is particularly important when riding the bike over rough ground as it means the rider doesn’t have to fight to stay on the bike because the steering is shaking due to vibrations coming up through the forks from the rough surface.
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Flanged sealed bearings

Brakes and levers

Because the lever is longer at the end you operate with your hand to the pivot than it is at the cable end of the lever, you can get a lot of leverage on to the cable.

The amount of leverage is dependent upon the ratio (differences in distance) between the ends of the brake lever to the pivot. When the distances are the same, the leverage is the same; if it is twice the distance to the hand end as it is to the cable end from the pivot the effort (or force) exerted on the cable end is twice the effort exerted at the hand end. Getting these distances right can mean that one finger and not the whole hand is required to operate the brake (i.e. a little amount of effort Is required to operate it). This is good when you are racing because minimal effort is required to slow the bike down.
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There are three types of simple levers. They are called class one, class two, and class three levers. They are different depending on where the effort (input) is exerted and where the load (output) happens in relation to the pivot. (See the diagrams below.)
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The type of lever you use will depend on what you want to do with the levers. Brakes on bikes typically use class one levers and wheelbarrows work with a class two lever (with the pivot being the wheel). A class three lever would typically be used in something like a catapult machine.

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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