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Internal Assessment Resource

Technology Level 3

	This resource supports assessment against:

Achievement Standard 91615
Demonstrate understanding of consequences, responsibilities and challenges involved in technology 

	Resource title: Powered space exploration

	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-12-2012-91615-01-6283

	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 91615: Demonstrate understanding of consequences, responsibilities and challenges involved in technology
Resource reference: Technology 3.8A
Resource title: Powered space exploration

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 91615. 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 students to produce a report on developments in powered space exploration, demonstrating their understanding of consequences, responsibilities and challenges involved in technology. 
Specify or negotiate the format of the report with the student (refer to the Conditions of Assessment).

You will need to provide students with an appropriate teaching and learning programme before they begin this task. See Teacher Resource below for details of some of the essential concepts/materials that you will need to teach.

Conditions 

The credit rating of this standard indicates that the time for learning, practice and assessment should be approximately 40 hours.
The students can conduct research independently or in groups, but the crafting of the report is an individual task.
Resource requirements 
Student will require access to the Internet, library, newspaper archives, and other sources of relevant information.

Additional information 

The following websites provide useful background information.

Powered space flight

NASA: http://www.nasa.gov/ 

NASA Jet Propulsion Laboratory: http://www.jpl.nasa.gov/index.cfm 

Timeline: The History of Space Exploration: http://www.youtube.com/watch?v=Ifjrm8-Thvw 

The Space Review: http://www.thespacereview.com/ 

‘The Future of Human Spaceflight’ – MIT: http://web.mit.edu/mitsps/ (click on ‘Download’)

Consequences of technological development

Technology online: http://technology.tki.org.nz/
Biotechnology Learning Hub: www.biotechlearn.org.nz
Science Learning: www.sciencelearn.org.nz 

What it means to be human

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

Smithsonian National Museum of Natural History: http://humanorigins.si.edu/human-characteristics 

Softpedia: http://news.softpedia.com/news/Redefining-What-It-Means-to-Be-Human-175477.shtml 

Responsibilities of technologists

‘Why Have a Code of Ethics?’ – EthicsWeb: http://www.ethicsweb.ca/codes/coe2.htm 

‘Creating a Code of Ethics for Your Organization’ – EthicsWeb: http://www.ethicsweb.ca/codes/
An example of a code of ethics – IPENZ: http://www.ipenz.org.nz/ipenz/who_we_are/ethics_inc.cfm 

Teacher resource: Essential concepts

Students will need a teaching and learning programme about the following essential concepts before they begin this assessment task.

Field of technology

A field of technology is a broad area of where intervention by design is used to develop technological products and/or systems. In all fields, priorities for development can be shown to be driven by a number of different variables. These include attitudes towards existing technologies, human needs and/or desires, financial gains, and sustainability.

Consequences of a technological development

Technological developments can have multiple consequences, both intended and unintended, known and unknown. Technological development can impact on: 

· the made world, for example, the development of new materials and techniques enables design improvements and system innovation, leading to innovative new consumer products 

· the natural world, for example, space exploration contributes to scientific knowledge. However, space exploration has a negative impact on the environment
· the social world, for example, increased public interest in space exploration was a natural response to the success of early missions. However, catastrophic failures, including the loss of lives, have caused some people to question the viability of space exploration. 

Responsibilities of technologists

Responsibilities can be both individual and collective, and they arise within the broader environment where technologists work, for example, social, physical, cultural, political, economic, and spiritual environments.

Technologists have a responsibility to address factors such as:

· the protection of life and the safeguarding of people, for example, astronauts, construction/process workers, users of technology 

· societal and community wellbeing, for example, the wellbeing of the communities in which programme-related facilities are located 

· sustainable management and care of the environment, for example, efficient use of resources.

What it means to be human

Initial broad discussions on what it means to be human, including concepts such as: 

· human needs and wants, for example, issues relating to protection, creation, affection, leisure

· human characteristics, for example, flexibility of movement, adaptability to different environments, natural evolution in body characteristics 

· human intellect and will, for example, the importance of making decisions and providing choices

· natural variation, for example, body shape and size, motor skills, dexterity.
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	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of consequences, responsibilities and challenges involved in technology.
	Demonstrate in-depth understanding of consequences, responsibilities and challenges involved in technology.
	Demonstrate comprehensive understanding of consequences, responsibilities and challenges involved in technology.


Student instructions

Introduction 
This assessment activity requires you to do research and present a report on a technological development in the field of powered space exploration. 

Teacher note: You can adapt the chosen field of technology to suit the interests of individual students or the whole class. Suitable alternative fields include medical technology, transportation, artificial intelligence, communications technology, sports, or food technology. 

Ensure that the context allows students to meet the requirements of the standard, particularly in terms of addressing how technological intervention challenges perceptions of what it means to be human. 

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

The credit rating of this standard indicates that the time for learning, practice and assessment should be approximately 60 hours.
Teacher note: Adapt this time frame to suit your context and students. Provide students with a specific due date.

You will be assessed on the depth and comprehensiveness of your understanding of the consequences, responsibilities and challenges involved in space exploration.

Task

Decide on a technological development within the field of powered space exploration, for example, the space shuttle.

Research the technological development. 

Use your findings to create a report that:

· explains the consequences of the technological development and identifies probable future developments

· discusses the responsibilities of technologists over time

· explains how the development challenges people’s perceptions of what it means to be human.
Use the guidelines below and the information provided in prior teaching and learning to structure your report.

Teacher note: See Teacher Resource for essential concepts that you will need to provide in your teaching and learning programme before students begin this task.

Your report

In your report:

· identify developments in space exploration

· explain the consequences of technological developments in space exploration for the made, natural, and social world over time

· discuss how the consequences of a technological development (for example, the space shuttle) have influenced the responsibilities of technologists working in the field of space exploration over time 

· explain how and discuss why technological intervention in space exploration has challenged people’s perceptions of what it means to be human

· discuss probable future technological developments in space exploration technology, justifying your predictions by referring to past and/or contemporary evidence

· acknowledge all sources of information that you use.
Final submission

When you have completed your report, hand it in to your teacher.

Assessment schedule: Technology 91615 Powered space exploration 

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

	The student demonstrates understanding of consequences, responsibilities and challenges involved in technology.

The student explains the consequences of a technological development in the field of powered space exploration over time.

The student discusses the responsibilities of technologists in a technological development in space exploration over time.
The student explains how technological intervention challenges people’s perceptions of what it means to be human.

For example, the student explains the development of the space shuttle, from its initial conception in the late 1950s through to rapid design and development work over the 1970s and the first orbital test flight in 1981. In the period from the first operational mission to the completion date of the programme in 2011, five shuttle vehicles were in largely successful operation, with the programme maintaining high levels of political and public support despite intermittent incidents and two catastrophic disasters. 

Intended consequences of space exploration are the extension of human capability in an alien environment, the successful launch of space probes such as the Hubble telescope, the repair and retrieval of communication satellites and the Skylab, and servicing of the orbital international space station. 

The impact of these outcomes on the made, natural, and social world includes the generation of scientific knowledge in fields as diverse as fuel cell efficiency and 3D mapping of the Earth’s land masses, innovative techniques for new material formulation, increased national pride, and the development of successful public education programmes promoting careers in science, technology, and high-tech manufacturing. 

Unintended consequences include catastrophic failures such as the Challenger disaster of 1986 and the 2003 Columbia disintegration. These incidents impacted on public perception of the value of the programme, resulting in disruptions to the programme schedule. 

Technologists are responsible for ensuring safe practices and outcomes that do not threaten community wellbeing. 

The student discusses competing priorities, such as the need to push scientific and technological boundaries and the need to work within increasing regulatory and budgetary constraints.

The student explains human characteristics, such as imagination, boundary pushing, competitive and collaborative action, and physical constraints. The student explains that enabling astronauts to work efficiently in non-Earth environments has extended currently accepted perceptions of human capability.

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

	The student demonstrates in-depth understanding of consequences, responsibilities and challenges involved in technology.
The student explains the consequences of a technological development in the field of powered space exploration over time.

The student discusses the responsibilities of technologists in a technological development in space exploration over time.
The student discusses how consequences of a technological development in space exploration have influenced the responsibilities of technologists over time. 
The student explains how technological intervention challenges people’s perceptions of what it means to be human.

For example, the student explains the development of the space shuttle, from its initial conception in the late 1950s through to rapid design and development work over the 1970s and the first orbital test flight in 1981. In the period from the first operational mission to the completion date of the programme in 2011, five shuttle vehicles were in largely successful operation, with the programme maintaining high levels of political and public support despite intermittent incidents and two catastrophic disasters. 

The student identifies ways that consequences have influenced technologists’ responsibilities over the period of space shuttle development.

Intended consequences of space exploration are the extension of human capability in an alien environment, the successful launch of space probes such as the Hubble telescope, the repair and retrieval of communication satellites and the Skylab, and servicing of the orbital international space station. 

The impact of these outcomes on the made, natural, and social world includes the generation of scientific knowledge in fields as diverse as fuel cell efficiency and 3D mapping of the Earth’s land masses, innovative techniques for new material formulation, increased national pride, and the development of successful public education programmes promoting careers in science, technology, and high-tech manufacturing. 

Unintended consequences include catastrophic failures such as the Challenger disaster of 1986 and the 2003 Columbia disintegration. These incidents impacted on public perception of the value of the programme, resulting in disruptions to the programme schedule. They also raised issues regarding the process of risk mitigation and the responsibilities technologists have to ensure safe practice and outcomes that are fit for purpose and do not threaten community wellbeing. 

The student discusses competing priorities, such as the need to push scientific and technological boundaries and the need to work within increasing regulatory and budgetary constraints, relating these to the changing responsibilities of the technologists involved.

The student explains the role of public inquiries into accidents. These inquiries examine individual responsibilities and the procedures generally considered to be acceptable at the time. 

The student discusses the flaws identified in technical and managerial procedures, explaining that these were addressed by legislative changes or modifications to existing codes of practice. 

The student discusses human characteristics, such as imagination, boundary pushing, competitive and collaborative action, physical constraints, and the balance between needs and wants. They explain that technological developments, such as computer control, remote operation, and the ability of astronauts to work efficiently in non-Earth environments, have all extended currently accepted perceptions of human capability.

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

	The student demonstrates comprehensive understanding of consequences, responsibilities and challenges involved in technology.
The student explains the consequences of a technological development in the field of powered space exploration over time.

The student discusses the responsibilities of technologists in a technological development in space exploration over time.
The student discusses probable future technological developments in space exploration, justifying these with past and/or contemporary evidence. 

The student discusses how consequences of a technological development in space exploration have influenced the responsibilities of technologists over time. 
The student explains how and discusses why technological intervention challenges people’s perceptions of what it means to be human.

For example, the student’s report identifies development stages in space exploration, beginning with science fiction writing inspiring people to develop designs to transform fiction into reality. The student discusses the development of rocketry by people such as Goddard and Von Braun, establishing a link between the development of manned flight capability and the realisation of powered space travel. 

The student explores potential conflicts between individual and collective responsibilities, for example, orbital satellites that are used for both peaceful and military purposes, and ethical considerations, such as the use of animals to establish the feasibility of manned space flight.

The report discusses political motivations that led to the race to be first nation on the moon. New scientific knowledge and rapid technological innovation led to the initial conception of the space shuttle programme in the late 1950s, which moved into a relatively rapid design and development phase through the 1970s to the first orbital test flight in 1981. 

The student focuses on the period between 1981 and 2011, when five shuttle vehicles were in largely successful operation, with the programme maintaining high levels of political and public support despite intermittent incidents and two catastrophic disasters.

The student discusses competing priorities, such as the pushing of scientific and technological boundaries and the need to work within increasing regulatory and budgetary constraints. 

The student explores in detail the impact of these competing priorities on the future direction of powered space exploration, particularly in terms of programme continuation now that the space shuttle programme has been completed. 

The student investigates programmes that ran parallel to the shuttle programme, such as the unmanned probe programme, and discusses political will, forced budgetary constraints, technical issues to be solved, and human physiological constraints. 

The student justifies decisions on a likely future course in relation to how developments have progressed to date and the broader international picture of space exploration. This could involve consideration of current NASA-directed projects and their future options in the areas of manned and unmanned space exploration, the progressive involvement of emerging economic powers such as China and India, and non-government-related commercial activity in areas such as space tourism and resource mining. 

Within their discussion of the development of the space shuttle programme, the student integrates their consideration of how the responsibilities of the technologists involved changed over the period, discussing planned successes, unforeseen catastrophic failures, and their consequences.
The student discusses obligations of technologists to obey national laws and also discusses ethical considerations, such as minimising the risk of loss of life and disruption to community wellbeing. The student discusses the findings of reports into events such as the Challenger disaster of 1986 and the 2003 Columbia disintegration, focusing on aspects such as the nature and speed of changes to accepted codes of practice and internationally applicable standards brought about by the identification of serious flaws in technical and managerial procedures. 

The student discusses human characteristics, such as imagination, boundary pushing, competitive and collaborative action, physical constraints, and the balance between needs and wants. The student discusses the instinct to explore and considers how developments within the space shuttle programme, such as computer control, remote operation, and the ability of astronauts to work efficiently in non-Earth environments, have all extended currently accepted perceptions of human capability. 

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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