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Internal Assessment Resource

Physics Level 2

	This resource supports assessment against:

Achievement Standard 91172 version 2
Demonstrate understanding of atomic and nuclear physics

	Resource title: Atomic FAQ

	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-02-2015-91172-02-5650

	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 Physics 91172: Demonstrate understanding of atomic and nuclear physics

Resource reference: Physics 2.5B v2
Resource title: Atomic FAQ

Credits: 3
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 Achievement Standard Physics 91172. 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 conduct research into the model of the atom, using secondary sources. 
They develop five questions for each of three topics and then research the answers. They then list the fifteen questions in a "Frequently Asked Questions" (FAQ) document, together with the answers they have prepared.
Conditions 
Students should be given guidance in developing the questions, but research and FAQ answer writing is to be done individually. It is suggested that 1–2 weeks be allocated for the purpose. 
Confirm with your students the format for the FAQs and the timeframe.
Resource requirements 

Access to a range of secondary information sources, for example, science magazines, science web sites, reference books, or these websites: http://www.marts100.com/radiation.htm.
http://www.inus.com/display.asp?name=RadioactivityFAQs.
Additional information

None.
Internal Assessment Resource

Achievement Standard Physics 91172: Demonstrate understanding of atomic and nuclear physics

Resource reference: Physics 2.5B v2
Resource title: Atomic FAQ

Credits: 3
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of atomic and nuclear physics.
	Demonstrate in-depth understanding of atomic and nuclear physics.
	Demonstrate comprehensive understanding of atomic and nuclear physics.


Student instructions 

Introduction

You have just been appointed as a web developer for the nuclear section of a new NCEA Level 2 Physics education website. The site owner has asked you to develop a Frequently Asked Questions (FAQ) section consisting of fifteen (15) suitable questions and answers.

This assessment requires you to research and develop five questions and answers for each of three specified topics.
You will be assessed on the depth and comprehensiveness of your understanding of atomic and nuclear physics as demonstrated in your FAQs and answers.
Agree with your teacher on the format for your FAQs.

Teacher note: Report formats could be: written report, poster presentation, oral presentation, computer-assisted presentation, wiki or website presentation.

Confirm format, timeframe, and due date with your students.

It is suggested that students be given 1–2 weeks for their research and writing, but this time can be varied as required. 
Acknowledge all sources of information, images, diagrams, and data, and reference them in a format that enables them to be easily traced.
Task

See Resource A for an example of an answer to a FAQ.
Working independently, research and develop five questions with answers for each of the following three topics (15 FAQs in all):
1.
The development by Thomson and Rutherford of the model for the atom.

2.
Nuclear reactions (fission fusion and radioactive decay) and their use in today’s world.

3.
The properties (ionising ability, penetrative ability) of the products of nuclear reactions and the impact they have on today’s world.

See Resource B for examples of questions.

FAQs and answers must be written in your own words. 
In each case, you should 
· describe the phenomena, concepts, or principles related to your FAQs
· give reasons why those phenomena, concepts, or principles are relevant to the FAQ.
Where possible, show how the various physics concepts connect with each other.
Resource A
Sample answer 
FAQ: Why are some atoms radioactive but not others?
Radioactivity is the spontaneous emission of particles and/or energy from a nucleus. It is associated with atoms that have unstable nuclei. A nucleus consists of protons and neutrons. Inside a nucleus there are forces between the protons and neutrons and when the combined effect of these forces is zero (i.e. the forces are balanced) the nucleus is stable. If the forces are not balanced the nucleus will emit a radioactive particle plus, in most cases, some electromagnetic energy, producing a different nucleus. If this nucleus is now stable the process will stop. If it is not stable, the process will continue until a stable nucleus is produced.

Resource B
Sample questions

For “The development by Thomson and Rutherford of the model for the atom”, you might pose the question:

“Why did Rutherford think that Thomson’s model was wrong?”

For “Nuclear reactions (fission fusion and radioactive decay) and their use in today’s world”, you might pose the question:

“Why is the disposal of nuclear waste such an important issue?"

For “The properties (ionising ability, penetration ability) of the products of nuclear reactions and the impact they have on today’s world”, you might pose the question:

“Why do alpha and beta particles have different penetrating power?" 

Teacher note:  At least one of the topics should include a mathematical calculation.  Please provide guidance to your students when they are selecting their topics.

Assessment schedule: Physics 91172 Atomic FAQ
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student prepares 15 relevant questions and provides answers for them.
The 15 questions and answers are a collective body of evidence and not to be “marked” individually.
· Across the 15 answers, the student demonstrates awareness of how simple facets of phenomena, concepts, or principles of atomic and nuclear physics are applicable to the context. 
This means they can generally provide a simple explanation in answer to a question, and can state the applicable atomic and nuclear physics principles.
For example, in their answers, the student would typically be able to describe:

· The basic relative ionising power from weak to strong and the types of materials that would stop alpha, beta, and gamma particles, and its effect on human health. 

· The physical make-up of each type of radiation and whether or not each radioactive emission is a particle or electromagnetic wave. 

· The basics of each of Thomson and Rutherford’s models of the atom. 

· Thomson and Rutherford’s experiments including the apparatus, techniques, and method used by each scientist; the key observations and conclusions reached from their experiment about the structure of the atom. 

· The process of radioactive decay and the meaning of materials half-life.
· The basic concepts of nuclear power generation, including examples of fission and fusion reactions.

· The implications of E=mc2 and P=E/t.  

· The properties of nuclear emissions.
	The student prepares 15 relevant questions and provides answers for them.

The 15 questions and answers are a collective body of evidence and not to be “marked” individually.

· Across the 15 answers, the student is able to provide reasons why phenomena, concepts, or principles are applicable in the given situation.
For example, in their answers, the student would typically be able to explain:

· Why the ionising ability of each particle is given in terms of its ion value; why different penetration ability is given in terms of the size of the particles and their speed; why different particles are more or less dangerous to human health.

· How radiation is emitted and which part of the atom it is emitted from; describe how the atomic and mass number is conserved when radioactive decay occurs. 

· (In detail) the particles involved in each model and their placement in the atom.
· The choice of equipment used in the experiments and the setup of the experiment (i.e. why it was carried out in a vacuum, why alpha particles and gold foil were used, and why a zinc sulphide coating was needed).

· Why Rutherford’s observation led to the conclusions that helped form the model of the atom.

· The limitation of both models of the atom.

· The process of radioactive decay and how half-life varies for different materials; what is left behind after nuclear decay, and the dangers of nuclear waste.

· The conservation of mass-energy in a nuclear reaction, including why nuclear power plants require relatively small amounts of fuel mass to generate large amounts of power. (An example of a typical nuclear reaction should be shown to calculate the amount of mass converted to energy.)
	The student prepares 15 relevant questions and provides answers for them.

The 15 questions and answers are a collective body of evidence and not to be “marked” individually.

· Across the 15 answers, the student is able to provide reasons why phenomena, concepts, or principles are applicable in the given situation.

· Across the 15 answers, the student is able to demonstrate understanding of how different aspects of atomic and nuclear physics connect with each other.
For example, in their answers, the student would typically be able to explain:

· Why the ionising ability of each particle is given in terms of its ion value; why different penetration ability is given in terms of the size of the particles and their speed; why different particles are more or less dangerous to human health.

· How radiation is emitted and which part of the atom it is emitted from; describe how the atomic and mass number is conserved when radioactive decay occurs. 

· (In detail) the particles involved in each model and their placement in the atom.

· The choice of equipment used in the experiments and the setup of the experiment (i.e. why it was carried out in a vacuum, why alpha particles and gold foil were used, and why a zinc sulphide coating was needed).

· Why Rutherford’s observation led to the conclusions that helped form the model of the atom.

· The limitation of both models of the atom.

· The process of radioactive decay and how half-life varies for different materials; what is left behind after nuclear decay, and the dangers of nuclear waste.

· The conservation of mass-energy in a nuclear reaction, including why nuclear power plants require relatively small amounts of fuel mass to generate large amounts of power. (An example of a typical nuclear reaction should be shown to calculate the amount of mass converted to energy.)
Additionally, the student makes links between physics concepts and between physics concepts and real life. 

For example, they may:

· Make the link between a particle’s relative penetrative abilities and ionising characteristics and its potential effect on human health.
· Explain the development of the model of the atom from Thomson to Rutherford, including how experimentation was used to improve on the earlier models; also limitations of the model, and the further investigations that provided answers to some of the remaining questions.

· Explain why radioactive substances can be dangerous for a long time, with reference to radioactive decay and half-life.

· Use conservation of mass-energy in a nuclear reaction to explain how nuclear reactions produce orders of magnitude more thermal energy than chemical reactions and produce much smaller volumes of carbon emissions.


Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.[image: image1]
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