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Internal Assessment Resource

Construction and Mechanical Technologies Level 2
	This resource supports assessment against:

Achievement Standard 91349 version 3
Demonstrate understanding of advanced concepts related to machines

	Resource title: How do machines work?

	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-02-2015-91349-02-5697

	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 91349: Demonstrate understanding of advanced concepts related to machines
Resource reference: Construction and Mechanical Technologies 2.25 v2
Resource title: How do machines work? 
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 91349. 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 create a presentation that demonstrates their understanding of advanced concepts related to machines. The machine used as a focus for this activity is a drill press. 
Before creating their presentation, students will gather and analyse the information they need to understand mechanical components and how they are combined to form machines, including a drill press.

They may do this as a separate research investigation or in conjunction with a project where they are developing a machine to address an identified need or opportunity. For example, creating this presentation could be preparation for a subsequent project in which students design and/or construct a machine tool (e.g. wood lathe or lever-operated bottle capper) or a fixed-weight gym machine.

Prior learning

Before your students begin this assessment activity, provide them with multiple opportunities to explore advanced concepts related to machines. 

This should include the opportunity to explore a range of machines in order to learn: 

· how mechanical components are combined within machines to transfer work and motion between inputs and outputs, and achieve mechanical advantage;
· how desired efficiencies are obtained for machines in relation to their safe application.
Conditions

This assessment resource assumes that students will investigate, gather evidence, and create their presentation as a complete-in-itself task. It is suggested that students be given 6–8 weeks for this purpose.

As an alternative, you may prefer your students to gather the evidence throughout the year and then give them a more limited time in which to create their presentation. 
Students can gather and analyse information individually or in groups, but their presentations must be their own work.

Resources

Access where required to: a camera; presentation materials, paper/card, printers, computer etc.

Useful websites include:

http://electronics.howstuffworks.com/tech
http://www.technologystudent.com/
http://www.fi.edu/qa97/spotlight3/
Additional information

None.
Internal Assessment Resource
Achievement Standard Construction and Mechanical Technologies 91349: Demonstrate understanding of advanced concepts related to machines
Resource reference: Construction and Mechanical Technologies 2.25 v2
Resource title: How do machines work? 
Credits: 3
	Achievement 
	Achievement with Merit
	Achievement with Excellence

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


Student instructions

Introduction

This assessment activity requires you to create a presentation that demonstrates your understanding of how mechanical components combine to form machines. The machine used as a focus for this activity is a drill press. 
Teacher note: This resource could be easily adapted to use another machine; for example: a fixed weight gym machine, hydraulic lift, clay shooting trap.

Negotiate the format of your presentation with your teacher. It could be, for example, a slideshow, a portfolio, a display board, a video, or any combination of these.

Your teacher will explain whether you will do the research for your presentation as a stand-alone investigation, or as preparation for a project in which you design and make a machine of some kind. 

You may work with other students during the research/investigation phase, but your presentation must be own work and articulate your understandings of concepts related to machines. 

You will be assessed on the depth and comprehensiveness of your understanding, as evidenced in your presentation.

You have 8 weeks to complete this assessment activity (research and presentation).

Teacher note: Confirm a time, based on the needs of your students. You may decide to have your students gather evidence in an ongoing way throughout the year.

Preparatory task
Investigate a range of machines and collect evidence that explains: 

· how they combine mechanical components to transfer work and motion between inputs and outputs, and achieve mechanical advantage;
· how they obtain desired efficiencies in relation to their safe application.
This evidence could include annotated sketches, mock-ups, models, photographs, quotes, and video clips. When gathering this evidence, keep a record of all sources so that you can acknowledge them in your presentation. 

Decide on a suitable format for your presentation. Confirm its suitability with your teacher.
Task

Create a presentation in which you:
· explain, using examples, how two or more mechanical components are combined to form machines
· describe, using examples, the efficiencies of machines in relation to their safe application
· explain, using examples, how mechanical components are combined to transfer work and motion in machines
· explain how mechanical components combine to provide the desired mechanical advantage and relative motion between input and output in a drill press
· discuss why mechanical components were combined in the way they are in a drill press, and how this enables them to achieve mechanical advantage, relative motion between input and output, and the required efficiency.

See the attached Resource for important definitions.

Your presentation may include annotated photographs, flow diagrams, written text, drawings, website links, and/or functional models. All explanations and discussion should be supported with illustrations and examples.

Acknowledge all your sources of information.

Hand in your completed presentation to your teacher.

Resource

Definitions

These definitions are reprinted from the Standard (Construction and Mechanical Technologies 91349).

For the purposes of this Achievement Standard, a machine will include two or more mechanical components. Examples of machines may include but are not limited to: chain block, pneumatic or hydraulic jack, turntable.

Mechanical components include:

· Cams and followers. These include but are not limited to: cams such as plate and eccentric; followers such as needle, roller, flat, offset.

· Pivots and linkages. These include but are not limited to: pivots such as fixed and moving; linkages such as: parallel, reverse, and sliding crank motion.

· Gears include but are not limited to: spur, bevel, helical, rack and pinion, worm, idler.

· Belt or chains and sprockets include but are not limited to: flat belt, v-belt, duplex chain or double belt, tooth belt.

· Shafts and bearings include but are not limited to: solid shafts, hollow shafts, ball bearing, roller bearing, and conical bearing.
A machine’s efficiency is determined by the ratio of the energy delivered (or work done) by the machine to the energy needed (or work required) to operate it (i.e. output energy : input energy).
Assessment schedule: Construction and Mechanical Technologies 91349 How do machines work? 
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has created a presentation in which they have demonstrated understanding of advanced concepts related to machines.

They have:

· explained how mechanical components are combined to form machines

The student’s explanation will typically include annotated diagrams/photographs of machines that identify the machine components, their position within the machine, and an explanation of how they work together to produce a desired output (i.e. jack up the car, drill the hole).

· described the efficiencies of machines in relation to their safe application
For example the description for a hydraulic jack (machine) will typically refer to :

· the efficiency of hydraulic jack is determined by the maximum load the jack will lift (Lout) to the amount of effort required on the pump lever (Lin) e.g. Lout/Lin

· efficiency being lost if the jack is not placed on a solid foundation as it may sink, or if there is not sufficient friction on its top to prevent it sliding out sideways from the object being lifted

· efficiency being lost if leakage occurs between the piston and its chamber as resulting pressure lose will stop the jack from achieving its maximum output

· efficiency being decreased or potentially increased by changes in the length of the input lever.

· explained how mechanical components are combined to transfer work and motion in machines.

For example the explanation for a hydraulic jack (machine) may typically use diagrams and notations to explain how fixed and moving linkages and levers are connected to hydraulic pistons, and how this enables energy (work) and motion to be transferred from the input (lever) to the lifting piston in order to achieve the required output (lift) 

The examples above relate to only part of what is required, and are indicative only.
	The student has created a demonstration in which they have demonstrated in-depth understanding of advanced concepts related to machines.

They have:

· explained how mechanical components are combined to form machines

The student’s explanation will typically include annotated diagrams/photographs of machines that identify the machine components, their position within the machine, and an explanation of how they work together to produce a desired output (i.e. jack up the car, drill the hole).

· described the efficiencies of machines in relation to their safe application
For example the description for a hydraulic jack (machine) will typically refer to :

· the efficiency of hydraulic jack is determined by the maximum load the jack will lift (Lout) to the amount of effort required on the pump lever (Lin) e.g. Lout/Lin

· efficiency being lost if the jack is not placed on a solid foundation as it may sink, or if there is not sufficient friction on its top to prevent it sliding out sideways from the object being lifted

· efficiency being lost if leakage occurs between the piston and its chamber as resulting pressure lose will stop the jack from achieving its maximum output

· efficiency being decreased or potentially increased by changes in the length of the input lever.

· explained how mechanical components are combined to transfer work and motion in machines.

For example the explanation for a hydraulic jack (machine) may typically use diagrams and notations to explain how fixed and moving linkages and levers are connected to hydraulic pistons, and how this enables energy (work) and motion to be transferred from the input (lever) to the lifting piston in order to achieve the required output (lift
· explained how, in a drill press, mechanical components combine to provide the desired mechanical advantage, and relative motion between input and output.

The student’s explanation will typically include diagrams/photographs with annotations that explain each output and the mechanical advantage achieved between input and output. For example how the components combine from the input motor to the rotating drill bit to allow mechanical advantage to be achieved when materials are drilled; how components combine to enable the lever/handle to lower the drill bit into the material being drilled; how components combine to adjust the height of the table of the drill press.  Explanations include calculations that show the mechanical advantage that is achieved between all inputs and outputs (e.g. motor to rotating drill bit, lever/handle and pressure exerted by the drill tip on material being drilled; handle and movement of table (up and/or down).
The examples above relate to only part of what is required, and are indicative only.
	The student has created a demonstration in which they have demonstrated comprehensive understanding of advanced concepts related to machines.

They have:

· explained how mechanical components are combined to form machines

The student’s explanation will typically include annotated diagrams/photographs of machines that identify the machine components, their position within the machine, and an explanation of how they work together to produce a desired output (i.e. jack up the car, drill the hole).

· described the efficiencies of machines in relation to their safe application
For example the description for a hydraulic jack (machine) will typically refer to :

· the efficiency of hydraulic jack is determined by the maximum load the jack will lift (Lout) to the amount of effort required on the pump lever (Lin) e.g. Lout/Lin

· efficiency being lost if the jack is not placed on a solid foundation as it may sink, or if there is not sufficient friction on its top to prevent it sliding out sideways from the object being lifted

· efficiency being lost if leakage occurs between the piston and its chamber as resulting pressure lose will stop the jack from achieving its maximum output

· efficiency being decreased or potentially increased by changes in the length of the input lever.

· explained how mechanical components are combined to transfer work and motion in machines.

For example the explanation for a hydraulic jack (machine) may typically use diagrams and notations to explain how fixed and moving linkages and levers are connected to hydraulic pistons, and how this enables energy (work) and motion to be transferred from the input (lever) to the lifting piston in order to achieve the required output (lift
· explained how, in a drill press, mechanical components combine to provide the desired mechanical advantage, and relative motion between input and output.

The student’s explanation will typically include diagrams/photographs with annotations that explain each output and the mechanical advantage achieved between input and output. For example how the components combine from the input motor to the rotating drill bit to allow mechanical advantage to be achieved when materials are drilled; how components combine to enable the lever/handle to lower the drill bit into the material being drilled; how components combine to adjust the height of the table of the drill press.  Explanations include calculations that show the mechanical advantage that is achieved between all inputs and outputs (e.g. motor to rotating drill bit, lever/handle and pressure exerted by the drill tip on material being drilled; handle and movement of table (up and/or down).
· discussed why, in this particular drill press, mechanical components were combined the way they were to provide the desired mechanical advantage, relative motion between input and output, and efficiency.

The student’s explanation will typically include diagrams/photographs with annotations that discuss why the components were combined the way they were to achieve a mechanical advantage. Discussion could include consideration of other components that could have been used to achieve the same (or a better) mechanical advantage.  

Efficiency desired in a drill press is discussed in terms of the ratio between outputs achieved and input effort that enable: the drill bit to rotate; the drill to be lowered to drill the hole; and the table to be raised and lowered. This discussion should cover how variations in mechanical advantage and efficiencies are achieved that account for:

· changes in materials being drilled (ie aluminium, mild steel, plastic) 

· the size of the hole required (i.e. 6mm versus 12mm versus 24mm diameter holes)
Calculations that describe the mechanical advantage achieved and efficiencies obtained should be presented. 

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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