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Internal Assessment Resource


Earth and Space Science Level 2

	This resource supports assessment against:

Achievement Standard 91188 version 2
Examine an Earth and Space Science issue and the validity of the information communicated to the public

	Resource title: Should Pluto be a planet?

	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
	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-02-2015-91188-02-5476

	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 Earth and Space Science 91188: Examine an Earth and Space Science issue and the validity of the information communicated to the public 
Resource reference: Earth and Space Science 2.2A v2
Resource title: Should Pluto be a planet?
Credits: 4
Teacher guidelines

The following guidelines are designed to ensure that teachers can carry out valid and consistent assessment using this internal assessment resource. 

Teachers need to be very familiar with the outcome being assessed by the Achievement Standard Earth and Space Science 91188. 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 investigate the accuracy of media reports about Pluto becoming a dwarf planet in August of 2006.  

You will need to have taught students the relevant science concepts related to what constitutes a planet using definition given by International Astronomical Union in their website: http://www.iau.org. You will also need to familiarise them with the terms such as validity, bias, assumptions, and accuracy. Giving students examples of news articles that display bias or inaccuracies or aren’t based on valid and reliable science will help students in their investigation. The context of this activity could be changed to one that is relevant to your classroom programme or one that students would like to investigate. 

Conditions

Students will complete this assessment activity individually. It will take around ten to fifteen hours of in and out-of-class time.

Monitoring students’ progress will help them progress through this assessment.

Students will record their investigation and progress in a logbook and keep all of their resources to help them write their report. You will need to tell them how to use a logbook, and how to process resources by highlighting, making notes from the resources, collating, listing, and sorting resources. 

You can make sure their work is authentic by:

· conducting interviews with the student

· having signed agreements with the student and/or parents or caregivers

· checking student’s resources

· having students provide a bibliography in a Word document which names all the resources they have used and referred to.

Resource requirements

Students can use information and news articles from the Internet, newspapers, TV, magazines, books, blogs, and advertisements. The focus is on students looking critically at the scientific information. Students need to be able to explain the scientific information presented to the public in terms of:

· its accuracy

· how valid and/or biased the information is

· assumptions made about the information

· accuracy of communication of the information.

Students need to state their position on the information from an Earth and Space Science perspective and be able to justify their position by making justified links between their stated position and science reasons for this position.

Some suitable websites are:

News reports about Pluto:

http://news.discovery.com/videos/space-pluto-gets-demoted.html - video of news story
http://www.nytimes.com/2001/01/22/nyregion/pluto-s-not-a-planet-only-in-new-york.html?pagewanted=all 

http://www.nytimes.com/2006/08/24/science/space/25pluto.html 

http://www.abc.net.au/news/stories/2009/07/31/2642441.htm 

http://www.nzherald.co.nz/technology/news/article.cfm?c_id=5&objectid=10396493 

http://www.astronomy.com/asy/default.aspx?c=a&id=1227 

http://www.sciencedaily.com/releases/2006/08/060825003742.htm 

http://www.stuff.co.nz/taranaki-daily-news/news/world/3572351/Pluto-dwarfed-further. 

Background information websites:

http://www.iau.org/public/pluto/ 

http://solarsystem.nasa.gov/planets/profile.cfm?Object=Dwarf. 

Additional information

None.  

Internal Assessment Resource

Achievement Standard Earth and Space Science 91188: Examine an Earth and Space Science issue and the validity of the information communicated to the public
Resource reference: Earth and Space Science 2.2A v2
Resource title: Should Pluto be a planet?
Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Examine an Earth and Space Science issue and the validity of the information communicated to the public.

	Examine in depth an Earth and Space Science issue and the validity of the information communicated to the public.

	Examine comprehensively an Earth and Space Science issue and the validity of the information communicated to the public.



Student instructions 

Introduction

This assessment activity requires you to evaluate information presented to the public about Pluto becoming a dwarf planet in 2006 and prepare a report. This is an individual assignment and all work should be your own. 

You will have ten to fifteen hours of in and out-of-class time for this activity.

Research

Research public reports about Pluto becoming a dwarf planet in 2006. Your teacher may provide you with some starting points. 

You can look at information presented to the public in the following formats: newspaper articles, books, journals, pamphlets, websites, television programmes, films, blogs, and advertisements.

Use your research to evaluate, from an Earth and Space Science perspective, the issue and the scientific information presented to the public. 

Record all information you accessed in your logbook – perhaps saving the sources as a word document will help you when it comes to presenting your report.

Your information needs to be processed in your logbook. 

Processing will involve:

· sorting out the relevant information about the issue being studied
· highlighting, underlining, or copying down relevant information

· listing key points and relevant aspects from your information.

The processing can be shown by written notes in your logbook and/or by notes and highlighting on your photocopied or printed-out material.

When writing your report, you need to consider and be able to explain the aspects given in the bullet points below (if relevant to that information source) for at least two sources. You need to consider and comment on:

· how accurate the information presented is (Is it factually correct and/or are the facts presented in such a way so that the audience only sees one point of view?)
· the validity and bias of the information 

· Validity refers to the accuracy of the information. Valid information is based on good scientific information that is collected using scientific methods and is reliable i.e. backed up by other research or sources of information. 

· Bias is where the author may have a particular point of view. A biased article may be valid even though it is one-sided. 

· how the author collected the information, and the assumptions they made about the information they were presenting to the public
· the accuracy of the presentation of the information.

It is not enough just to state that a source of information such as a news article is (or is not) biased or valid – you must comment on and give reasons why it is biased or not biased, or valid or not valid, and any inaccuracies in the information presented.

Report

Use the information you have gathered in your logbook to write a report - an explanation and evaluation of the Earth and Space Science information that is presented to the public. This should include:

· a discussion of the issue

· the accuracy of the presentation of the information (is it slanted or skewed?)
· validity and bias (describe the validity and bias of the information presented)
· any assumptions that are made about the scientific information

· how accurate the communication of the information is.
An explanation involves providing an in-depth report on the issue and an evaluation of the information presented to the public. This means reasons should be given for explanations.

To evaluate comprehensively information presented to the public means that explanations of the issue are justified. Reasons are elaborated upon with links made between them and the information provided.

Write a statement that outlines your position on the issue and information presented. In your statement you should explain why you have this position (or view) based on scientific information that you have researched.

Hand in your report and logbook by the date agreed with your teacher.

Assessment schedule: Earth and Space Science 91188 Should Pluto be a planet?

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

	The student has produced a logbook and a report in which they examine the selected issue and the validity of the information communicated to the public. 
The logbook and report demonstrate that the student has selected and processed (e.g. sorted, highlighted, taken notes from) information from at least two sources. 

The student’s report describes the scientific issue.

For example:
Pluto was once called one of the nine planets. It is now described as a dwarf planet.

The student’s report describes, where relevant:
· the accuracy of the information 

· the validity and bias of the information

· the assumptions made about the information

· the accuracy of the communication of the information.

For example:
This article on the New Zealand Herald website (http://www.nzherald.co.nz/technology/news/article.cfm?c_id=5&objectid=10396493) inaccurately reports in its headline that the solar system is getting three new planets. 

The information given in this article on the New Zealand Herald website (http://www.nzherald.co.nz/technology/news/article.cfm?c_id=5&objectid=10396493) is valid and unbiased as the major source of information was Ron Ekers who is the president of the International Astronomical Union, the body deciding on the classification.

This article on the New Zealand Herald website (http://www.nzherald.co.nz/technology/news/article.cfm?c_id=5&objectid=10396493) assumed that the public would understand the new definition of a planet and also the importance of gravity. The level of accuracy and assumptions of the public knowledge around what is the definition is shown up by the more accurate information given in: http://web.mit.edu/newsoffice/2006/pluto.html The news story on this website is more accurate as it tells the readers in a more simple way the two conditions for a planet and unpacks the link between size of the object and its gravity.

The student’s report describes a position related to the information. 

For example:

I agree that Pluto and the other objects should now be called dwarf planets as they are not large enough to have enough gravity, which was one of the International Astronomical Union’s criteria for a planet.

Sources (at least two) are recorded in a traceable reference system.
	The student has produced a logbook and a report in which they examine in depth the selected issue and the validity of the information communicated to the public.

The logbook and report demonstrate that the student has selected and processed (e.g. sorted, highlighted, taken notes from) information from at least two sources. 

The student’s report provides an explanation of the scientific issue, including where relevant:
· the accuracy of the information

· the validity and bias of the information 
· the assumptions made about the information
· the accuracy of the communication of the information.
For example:

Pluto plus three other objects, Charon, Ceres, and UB 313 (nicknamed Xena) are celestial bodies with similar characteristics. According to http://www.nytimes.com/2006/08/24/science/space/25pluto.html?_r=1 the International Astronomical union had a working party on defining a planet. However, after two years of working on this, a deadlock was reached. The International Astronomical Union then put together a wider ranging working party that had astronomers, planet scientists, and science writers who came up with three criteria for a planet: it must orbit the Sun, it must be big enough for gravity to squash it into a round ball, and it must have cleared other things out of the way in its orbital neighbourhood. (http://www.nytimes.com/2006/08/24/science/space/25pluto.html?_r=1). This article explained the new classification accurately and based its information on valid and unbiased information from the International Astronomical Union. The article assumed that the reader had low levels of science knowledge and explained all scientific terms (e.g. the fact that dwarf planets only have to be round). The style of writing in the article made it very clear why Charon, Ceres, and UB 313 (nicknamed Xena) are now called dwarf planets.

The student’s report explains a position related to the information.

For example:

Pluto and other bodies that have similar characteristics are now classified dwarf planets, which are different to the classical planets (Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus and Neptune). It was agreed by the International Astronomical Union that planets and dwarf planets are two distinct classes of objects and both have definitions that decide if an object is a planet or dwarf planet. These definitions make it clear and simple to understand so that when new objects are found in our solar system it will be clear if they are a planet or dwarf planet.

Sources (at least two) are recorded in a traceable reference system.
	The student has produced a logbook and a report in which they examine comprehensively the selected issue and the validity of the information communicated to the public.

The logbook and report demonstrate that the student has selected and processed (e.g. sorted, highlighted, taken notes from) information from at least two sources. 

The student’s report provides an explanation of the scientific issue, including where relevant:
· the accuracy of the information

· the validity and bias of the information 
· the assumptions made about the information
· the accuracy of the communication of the information.
For example:

Dwarf planets are not just mini versions of planets. Dwarf planets orbit the Sun and have enough gravitation to form a sphere and swallow up or push away other bodies in their orbit. Because Pluto is very small in mass it has a small gravitation and cannot attract or push away other bodies in its orbit, it is a dwarf planet. Isaac Newton defined the gravity pull as the relationship between distance and mass of bodies. Unlike Earth which has nearly 2 million times the gravitational force of bodies within its orbit (www.universetoday.com). In other words, Pluto shares its orbit with other celestial bodies. Pluto simply does not have the mass to become a planet. Dwarf planets are also not satellites or moons.

As an example, the newspaper article from the New York Times http://query.nytimes.com/gst/fullpage.html?res=9F02E7DC1631F933A2575AC0A9609C8B63&ref=plutoplanet 

uses the status of Pluto for its name change. It has a kind of poetic way of describing how Pluto lost its status as a planet but provides no scientific evidence as to why this has been approved. What science is mentioned is incorrect and unexplained. This article is biased, does not discuss the science in any depth, is out of context and merely says how bad it is to have a change.
The student’s report justifies a position related to the information.

For example:

The change in status of Pluto as a planet is based on a scientific understanding of gravity and how planets form and orbit the Sun (or their star). So is Pluto a planet or not? 

Pluto is round and orbits the sun. The orbit is not in the plane of the other planets. Pluto has not cleared its orbit and space debris still circles along with Pluto. This is the key reason Pluto lost its full planet status. If this is allowed for in a definition of a planet then some asteroids would also be planets. 

People have said Pluto was called a planet for historical reasons and therefore should remain a planet. After all, Newton said light could be split into 7 colours and we know that Newton added indigo to get the 7 colours; there are actually 6 colours. School children around the world learn that there are 7 colours. This argument does not hold validity here however because when Pluto was discovered our technology did not allow us to check the cleanliness of Pluto’s orbit.

As astronomers have changed and refined the definition of a planet it is obvious that Pluto is not a planet under the definition used today. It is definitely a dwarf planet. 

Sources (at least two) are recorded in a traceable reference system.




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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