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Internal Assessment Resource

Technology Level 3

	This resource supports assessment against:

Achievement Standard 91616

Demonstrate understanding of how the fitness for purpose of technological outcomes may be broadly interpreted 

	Resource title: Nuclear power plants

	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-12-2012-91616-01-6286

	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 91616: Demonstrate understanding of how the fitness for purpose of technological outcomes may be broadly interpreted
Resource reference: Technology 3.9B
Resource title: Nuclear power plants

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 Technology 91616. 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 present a report evaluating the fitness for purpose of nuclear power plants, justifying their evaluation with reference to the era in which these plants were developed and to their geographical and social location.

Specify or negotiate the format of the report with the students.

You will need to provide students with an appropriate teaching and learning programme before they begin this task.

Conditions 

This assessment activity and the learning associated with it will require approximately five weeks of in-class and out-of-class time. Adapt this timeframe to suit your context.

Students may conduct their research within a group, but writing the report is an individual task.

Resource requirements 
Students will require access to the Internet, library, newspaper archives, and other sources of relevant information. Sources on nuclear power plants include:

How Stuff Works: http://www.howstuffworks.com/nuclear-power.htm 

Time for Change: http://timeforchange.org/pros-and-cons-of-nuclear-power-and-sustainability 

Wikipedia: http://en.wikipedia.org/wiki/Fukushima_I_Nuclear_Power_Plant 

What is Nuclear? http://www.whatisnuclear.com/articles/waste.html
Internal Assessment Resource

Achievement Standard Technology 91616: Demonstrate understanding of how technological outcomes may be broadly interpreted
Resource reference: Technology 3.9B
Resource title: Nuclear power plants

Credits: 4 

	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of how the fitness for purpose of technological outcomes may be broadly interpreted.
	Demonstrate in-depth understanding of how the fitness for purpose of technological outcomes may be broadly interpreted.
	Demonstrate comprehensive understanding of how the fitness for purpose of technological outcomes may be broadly interpreted.


Student instructions

Introduction 
This assessment activity requires you to write a report evaluating the fitness for purpose of nuclear power plants. 

Teacher note: Other appropriate contexts include protective clothing, sporting goods, communication devices, fast-food products, and electronic games.

You may conduct your research within a group, but you will write your report independently.

The credit rating of this standard indicates that the time for learning, practice and assessment should be approximately 40 hours.
You will be assessed on how well you understand how nuclear power plants (technological outcomes) may be broadly interpreted, including consideration of their era of development and their geographical and social location.

Task

Research the development of nuclear power plants, including their design, manufacture, marketing, and global adoption. 

See Resource A for further guidance. 

Use your findings to write a report that evaluates nuclear power plants in terms of their fitness for purpose in the broadest sense. 
Your report

In your report you need to:

· discuss nuclear power plants’ fitness for purpose in the broadest sense

· explain why the judgement of nuclear power plants’ fitness for purpose may have changed with the passing of time and with changes to their geographical and/or social locations

· discuss the value of evaluating an outcome in terms of its fitness for purpose in the broadest sense, referring to the analysis of technological outcomes and to the role that fitness for purpose in the broadest sense has in guiding the design, development, and evaluation of an outcome

· discuss the judgement of nuclear power plants’ fitness for purpose in the broadest sense, justifying this in relation to their era of development and to their geographical and/or social locations.

When you have completed your report, hand it in for assessment.

Resource A

Technical aspects

When discussing technical aspects of nuclear power plants consider such things as:

· rationales for using nuclear power 

· locations of power plants

· design requirements

· reliability and redundancy issues

· material considerations

· health and safety issues

· the lifespans of the plants and their by-products

· decommissioning requirements

· ongoing modifications to concepts of best practice.
Sociocultural influences

When discussing sociocultural influences on the development of nuclear power plants consider such things as:

· societal perceptions and attitudes

· political agendas and priorities 

· cultural values

· environmental/geographical issues.

Fitness for purpose

When discussing fitness for purpose in the broadest sense consider such things as:

· technical and social acceptability
· the sustainability of use of the resource
· ethical nature of testing practices
· the cultural appropriateness of trialling procedures

· determination of life-cycle, maintenance, ultimate disposal
· health and safety.
Changes over time

When discussing changes over time consider such things as:

· technical advancement
· natural events
· generational attitudes
· economic factors.
Geographical and/or social locations

When discussing geographical and/or social locations consider such things as:

· geographical constraints
· seismic issues
· political instability
· government will
· social unrest
· international collaboration
· regulatory changes
· updating of standards.
Assessment schedule: Technology 91616 Nuclear power plants 
	Evidence/Judgements for Achievement
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student demonstrates understanding of how nuclear power plants (technological outcomes) may be broadly interpreted.

The student researches the development and fitness for purpose of nuclear power plants.

The student explains why the judgement of the fitness for purpose of nuclear power plants can change over time or as a result of geographical and/or social location. 

The student explains fitness for purpose in the broadest sense, and the implications of this for the design and development of nuclear power plants.

The student supports their report with specific evidence.

For example, the student explains the energy generation process in a nuclear power station, showing that fitness for purpose can be judged by factors such as: the ability to generate large amounts of electrical energy, the efficiency and safety of operations, the reliability with which nuclear power plants produce power over the intended lifespan of the plant, and the extent to which the design of the nuclear power plant is compatible with the local environment.

The student explains factors that impact on the ability of nuclear power plants to operate safely, reliably and efficiently over time, for example, design flaws, outdated technology, operator error, and unexpected natural events.

The student explains physical and functional factors such as technical aspects of reactor design and efficiency, and aesthetic aspects such as building design and layout. 

The student explains the influence of wider factors such as changing economic, social, political, and environmental conditions, both nationally and internationally. Factors related to fitness for purpose in the broadest sense include: the influence of changing patterns of energy supply and demand, changing public attitudes to the use of nuclear materials, modifications to codes of practice and operating standards, methods of disposal of waste materials, and decommissioning methods and costs.

The student explains how these wider factors have impacted on the ongoing design and development of nuclear power plants. 

The student explains how progressive design and procedural changes have addressed issues relating to fitness for purpose in the broadest sense. This could be done in relation to: lessons learned after serious reactor malfunctions such as the Chernobyl disaster, and progressive utilisation of new scientific knowledge and/or technological innovations, for example, the development of new reactors.

The student illustrates their report with information about nuclear power plants from around the world.

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

	The student demonstrates in-depth understanding of how nuclear power plants (technological outcomes) may be broadly interpreted.

The student researches the development and fitness for purpose of nuclear power plants.

The student explains why the judgement of the fitness for purpose of nuclear power plants can change over time or as a result of its geographical and/or social location. 

The student explains fitness for purpose in the broadest sense, and the implications of this for the design and development of nuclear power plants.

The student discusses the value of using fitness for purpose in its broadest sense for analysing existing technological outcomes and for guiding the design, development, and evaluation of technological outcomes.

The student supports their report with specific evidence.

For example, the student explains the energy generation process in a nuclear power station, showing that fitness for purpose can be judged by factors such as: the ability to generate large amounts of electrical energy, the efficiency and safety of operations, the reliability with which nuclear power plants produce power over the intended lifespan of the plant, and the extent to which the design of the nuclear power plant is compatible with the local environment.

The student explains factors that impact on the ability of nuclear power plants to operate safely, reliably and efficiently over time, for example, design flaws, outdated technology, operator error, and unexpected natural events.

The student explains physical and functional factors such as technical aspects of reactor design and efficiency, and aesthetic aspects such as building design and layout. 

The student explains the influence of wider factors such as changing economic, social, political, and environmental conditions, both nationally and internationally. Factors related to fitness for purpose in the broadest sense include: the influence of changing patterns of energy supply and demand, changing public attitudes to the use of nuclear materials, modifications to codes of practice and operating standards, methods of disposal of waste materials, and decommissioning methods and costs.

The student explains how these wider factors have impacted on the ongoing design and development of nuclear power plants. 

The student explains how progressive design and procedural changes have addressed issues relating to fitness for purpose in the broadest sense. This could be done in relation to: lessons learned after serious reactor malfunctions such as the Chernobyl disaster, and progressive utilisation of new scientific knowledge and/or technological innovations, for example, the development of new reactors.

The student explains the purpose of a nuclear power plant and discusses the need to satisfy increasing global demands for energy, identifying energy generation issues such as: depletion of fossil fuel reserves, utilisation of renewable resources, and human impact on climate change. 

The student discusses the usefulness of the concept of fitness for purpose in the broadest sense as an evaluation tool. 

Factors related to fitness for purpose in the broadest sense include: attitudes towards the development and use of nuclear power, fuel cycle implications, from mining through to recycling; international alliances, agreed codes of practice, and operating standards; decommissioning requirements at the end of the planned lifespan of the plant; and security from terrorist activity.

In exploring this broader consideration of fitness for purpose, the student has shown how these influences can be recognised in the ongoing design, development, and evaluation of nuclear power plants across the world.

The student illustrates their report with specific details of nuclear power plants from around the world.
The examples above relate to only part of what is required, and are just indicative.

	The student demonstrates comprehensive understanding of how nuclear power plants (technological outcomes) may be broadly interpreted.

The student researches the development and fitness for purpose of nuclear power plants.

The student explains fitness for purpose in the broadest sense, and the implications of this for the design and development of nuclear power plants.

The student discusses the value of using fitness for purpose in the broadest sense for analysing existing technological outcomes and for guiding the design, development, and evaluation of technological outcomes.

The student discusses the judgement of fitness for purpose in the broadest sense, justifying this in relation to the era in which nuclear power plants have been developed and to their geographical and social locations. 

The student supports their report with specific evidence.

For example, the student explains the purpose of a nuclear power plant and discusses the need to satisfy increasing global demands for energy, identifying energy generation issues such as: depletion of fossil fuel reserves, utilisation of renewable resources, and human impact on climate change. 

The student explains the energy generation process in a nuclear power station, showing that fitness for purpose can be judged by factors such as: the ability to generate large amounts of electrical energy, the efficiency and safety of operations, the reliability with which nuclear power plants produce power over the intended lifespan of the plant, and the extent to which the design of the nuclear power plant is compatible with the local environment.

The student discusses factors that impact on the ability of nuclear power plants to operate safely, reliably, and efficiently over time, for example, design flaws, outdated technology, operator error, and unexpected natural events.

The student explains physical and functional factors such as technical aspects of reactor design and efficiency, and aesthetic aspects such as building design and layout. 

The student explains the influence of wider factors such as changing economic, social, political, and environmental conditions, both nationally and internationally. Factors related to fitness for purpose in the broadest sense include: attitudes towards the development and use of nuclear power; fuel cycle implications, from mining through to recycling; international alliances; agreed codes of practice and operating standards; decommissioning requirements at the end of the planned lifespan of the plant; and security from terrorist activity.

In exploring this broader consideration of fitness for purpose, the student shows how these influences can be recognised in the ongoing design, development, and evaluation of nuclear power plants across the world.

The student explains how progressive design and procedural changes have addressed issues relating to fitness for purpose in the broadest sense. This could be done in relation to: lessons learned after serious reactor malfunctions such as the Chernobyl disaster, and progressive utilisation of new scientific knowledge and/or technological innovations, for example, the development of new reactors.

The student discusses the usefulness of the concept of fitness for purpose in the broadest sense as an evaluation tool. The student considers physical and functional factors such as technical aspects of reactor design and efficiency, and aesthetic aspects such as building design and layout. The student explains the influence of wider factors such as changing economic, social, political, and environmental conditions, both nationally and internationally.

Factors that could be considered in explaining fitness for purpose in the broadest sense include: attitudes towards the development and use of nuclear power; fuel cycle implications, from mining through to recycling; international alliances; agreed codes of practice and operating standards; decommissioning requirements at the end of the planned lifespan of the plant; and security from terrorist activity.

In valuing this broader consideration of fitness for purpose, the student has shown how these influences can be recognised in the ongoing design, development, and evaluation of nuclear power plants across the world. 

The student discusses the application of this broader definition of fitness of purpose across a variety of eras of development and in different geographical/social locations.

In discussing fitness for purpose in the era of early development, the student discusses the movement from destructive use of nuclear power to its harnessing for peaceful purposes, identification of technical issues and design solutions to ensure safe operation, and the international impacts of the 1973 oil shock and the 1986 Chernobyl plant failure on population attitudes and political will. 

In justifying the value of using a broad definition of fitness for purpose, the student focuses on contemporary issues such as the malfunction of the Fukushima power plant. The student discusses factors such as regulatory requirements, the safety of local communities, the need to cope with aspects of plant failure, and the effect of natural hazards such as an earthquake. The student explains the need for these factors to be taken into consideration when designing a nuclear power plant so that it can remain operational for its projected lifespan.

The student discusses how the destruction of the Fukushima power plant may change the weighting people place on factors used to evaluate nuclear power plants’ fitness for purpose in the future. 

The student illustrates their report with specific details of nuclear power plants from around the world.

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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