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Internal Assessment Resource

Physics Level 3
	This resource supports assessment against:

Achievement Standard 91525

Demonstrate understanding of Modern Physics 

	Resource title: High-powered solar cells 

	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
	December 2012

To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. NZQA Approved number A-A-12-2012-91525-01-6249

	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.
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Achievement Standard 91525: Demonstrate understanding of Modern Physics

Resource reference: Physics 3.5B

Resource title: High-powered solar cells 
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 Physics 91525. 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 the student to write a report for their local electricity lines business (ELB) about the physics of solar cells.
Following relevant research/study, the student will write their report under supervised conditions. 
Conditions

Students may collaborate on their research and conduct any relevant experiments, but final reports are to be written individually and be entirely the student’s own work, with the possible exception of collectively gathered results/data. 

When writing their reports, the students should have access to whatever materials or resources they choose. 

Resource requirements

Students will need access to computers with internet access. 

Additional information

N/A.
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	Achievement
	Achievement with 
Merit
	Achievement with Excellence

	Demonstrate understanding of Modern Physics.


	Demonstrate in-depth understanding of Modern Physics. 
	Demonstrate comprehensive understanding of Modern Physics. 


Student instructions 

Introduction

This assessment activity requires you to write a report for your local electricity lines business (ELB) about the physics of solar cells.

You will have one hour in which to write your report. You may have your notes or other resources with you as you write.
Teacher note: This Achievement Standard is about understanding, not speed, so if necessary adjust this time to suit the reasonable needs of your students.
Also, you may wish to consider an alternative process for assessing student understanding, for example, a report or presentation written over time.
You will be assessed on the depth and comprehensiveness of your explanation of the relevant physics concepts and principles and your discussion of the potential future use of high-powered solar cells in New Zealand.

Task

Research the subject and conduct any relevant experiments that will increase your understanding of the relevant physics. You may do this research collaboratively, but your final report will be your own individual work.

Write your report. In it, explain clearly the physics concepts and principles at work in a high-powered solar cell. Explain also how these concepts and principles work in conjunction with each other to create energy.
Based on the physics, discuss the potential of high-powered solar cells as a future renewable energy source for New Zealand. 
Conclude your report with a recommendation(s) to the ELB. They should be well supported by your earlier explanations of the relevant physics.
Assessment schedule: Physics 91525 High-powered solar cells 

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

	The student demonstrates understanding of Modern Physics by showing an awareness of how physics concepts and principles relate to the functioning of high-powered solar cells.
Evidence will typically include:

· a description of the solar cell and the physics concepts and principles relating to its function and use
· the findings of Newton and Einstein with regard to energy and photons
· the energy formula, including definitions of each of the variables such as Planck’s constant
· an account of the photoelectric effect and its relation to the flow of current
· the formula which gives the amount of energy emitted by an electron and a description of the variables.

Diagrams should be included where relevant.
The examples above are indicative of the evidence that is required.


	The student demonstrates in-depth understanding of Modern Physics by giving explanations for the physics concepts and principles that relate to the functioning of high-powered solar cells.
 Evidence will typically include:

· the physics principle applicable to the conversion of solar energy to electrical energy
· detailed explanations of the solar cell and the physics of how it works, including the solar constant, efficiency, and the energy that can be produced
· discussion of the use of solar cells and their advantages/disadvantages as a future source of renewable energy in New Zealand.

Diagrams should be included where relevant.
The examples above are indicative of the evidence that is required.


	The student demonstrates comprehensive understanding of Modern Physics by giving explanations for the physics concepts and principles that relate to the functioning of high-powered solar cells, and how these connect with each other.
Evidence of comprehensive understanding could also include, for example: 

· the amounts of solar energy available in New Zealand and the amount of energy this could produce given the stated efficiencies
· consideration of the physics of the environmental impact of solar cells compared to current alternatives, both while running and in the production of electrical energy for storage on the national grid
· the physics of how improved technologies have had an impact on the use of solar cells.
Diagrams should be included where relevant.
The examples above are indicative of the evidence that is required.




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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