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Internal Assessment Resource

Science Level 1

EXPIRED
	This resource supports assessment against:

Achievement Standard 90942 version 3
Investigate implications of wave behaviour for everyday life

	Resource title: Are Cell Phones Dangerous?

	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 3
To support internal assessment from 2015

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number A-A-02-2015-90942-02-4592

	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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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 Science 90942. 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 standard requires students to show awareness of an aspect of wave behaviour that has an impact on everyday life. The context for this assessment is a presentation on the question, “Are cell phones dangerous?” 

Students will gather information on: how cell phones work, the electromagnetic spectrum, radio transmission, wave frequency, wavelength, wave energy, ionising radiation, and the possible effects of radio broadcasts on human tissue. They will process this information, form a conclusion, and present a report that links appropriately to scientific theory and the evidence they collect.  

You could adapt this activity to a more specific context that presents similar opportunities to meet the standard, such as: 

· Are Wi-Fi networks bad for your health?

· Is it safe to stand in front of a microwave in use?

· Should the government allow a radio tower on school grounds? 

Conditions

Research and preparation of the presentation will require in-class and out-of-class time – set an appropriate timeframe.

Students will work independently to carry out their research, process the information, and write their reports. 

Students can present their report in a variety of formats. Clarify for students the format you require for the report. Examples include a poster with oral elaboration, a web page, a video recording of a student debate, or a presentation software slide show. The presentation could involve multimedia.

You could provide templates to assist students with their planning and multimedia presentation, such as the example planning template in Teacher Resource A and/or a pre-formatted presentation software slide show.

Resource requirements

Ensure that students have access to a range of secondary information sources, e.g. science Internet sites, science magazines, Alpha leaflets, or other Royal Society resources. 

Use or adapt the template provided in Teacher Resource A, as appropriate to your students and context.
Additional information

None.

Teacher Resource A: Planning template

Use or adapt this template to suit your context, as appropriate.

	Research question


	Source
	Information
	Key words
	In your own words

	
	
	
	

	

	
	
	

	
	
	
	

	Summary
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	Achievement
	Achievement with Merit
	Achievement with Excellence

	Investigate implications of wave behaviour for everyday life.
	Investigate, in-depth, implications of wave behaviour for everyday life.
	Investigate, comprehensively, implications of wave behaviour for everyday life.


Student instructions 

Introduction

Cell phones are common in New Zealand. Cell phones use waves to send and receive signals: every time you use a cell phone, it transmits waves. These waves may interact with your body. 

This assessment activity requires you to carry out research, draw conclusions about whether or not cell phones are dangerous, and present a multimedia report linking the information you have gathered to scientific theory.

Your teacher will specify a format for you to use to present your report, and the time you have to do this work, including a due date for final submission.

Teacher note: Specify or negotiate with your students a suitable format that will enable them to achieve the standard at any level, and a time frame that will allow them to complete the work thoroughly. Presentation formats include, for example: an electronic presentation with embedded video clips, a website, a cell phone video, or a debate supported by audio-visual material. Some formats will take longer to prepare than others: allow for this in your time allocation.
You will be assessed on how well you are able to research the possible danger of using cell phones, and draw conclusions linked to physics theory about this aspect of wave behaviour and its implications for everyday life.

Task

In this task, gather and include evidence from at least two viewpoints: either information for and against the danger of using cell phones, or a comparison of effectiveness/hazards of older phones compared to newer phones, or different ways to make cell phones safer.

Choose two viewpoints and gather data

Choose which viewpoints you would like to investigate and confirm them with your teacher. Examples include: cell phone signals are/are not dangerous; newer cell phones are more/less dangerous than older models; or using a cell phone a specific way is scientifically safer than using a cell phone another way.  

Collect relevant information for and against each viewpoint.

Use as wide a range of sources as possible. 

Collect enough information to allow you to discuss the links between waves, scientific theory, and the specific ways our knowledge of waves informs each cell phone viewpoint. 

Teacher note: You could provide or adapt the planning template in Teacher Resource A.

As you research, assess the suitability of your sources, and note their reliability and significance in your report.  

Prepare and present your report

Process the information you have gathered, select relevant illustrations and diagrams, form a conclusion, and present a report in the format specified by, or negotiated with, your teacher.  

In your report, make sure you: 

· state both viewpoints

· use the evidence you have collected to discuss ideas for and against each viewpoint

· summarise the scientific wave theories relevant to each viewpoint

· identify misconceptions or flaws in arguments advanced by different sources

· evaluate evidence and theory to form a conclusion

· provide enough background information on waves to link wave behaviour to your conclusion

· list references or sources used, with your assessment of each source’s validity. For example, provide a complete URL address and a reason why the source is/is not trustworthy. Describe your sources of information in such a way that another person can find them easily.

Use your own words, unless quoting, and clearly indicate any direct quotes. 

Show evidence of your own critical thinking: elaborate, justify, relate, evaluate, compare and contrast, or analyse the science information you have gathered. 

Assessment schedule: Science 90942 Are Cell Phones Dangerous?

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

	The student investigates implications of wave behaviour for everyday life.

The student collects and processes secondary evidence and identifies the scientific theory relevant to how cell phones work and their implications for everyday life.

The student supports their findings with evidence.

For example (cell phones are/are not dangerous), several of:

Description of EM radiation spectrum and ( (or f).

Energy with respect to the EM spectrum.

Cell phones’ use of radio or microwaves.

Why cell phones use particular frequencies, wavelengths, and power outputs.

Cell phone infrastructure and repeaters.

Levels of radiation shown to cause effects on tissue.

How microwave and radio wave radiation interacts with human tissue.

What makes radiation ionizing?

General interaction of charged particles and magnetic fields.

What tissue, if any, is most susceptible to radiation, and scientific consensus on the magnitude of effects?

The relationship between signal strength, wave power, signal source and distance.
Wave behaviour of radiation and sine wave transmission power.

Cell phone antennae are not directional – waves transmit in all directions, including into your body.
	The student investigates, in-depth, implications of wave behaviour for everyday life.

The student collects and processes secondary evidence and applies identified scientific theory to explain how cell phones work and their implications for everyday life.
The student supports their findings with evidence.

For example (cell phones are/are not dangerous), many of:

Description of EM radiation spectrum and ( (or f).

Energy with respect to the EM spectrum.

Cell phone use of radio or microwaves.

Why cell phones use particular frequencies, wavelengths, and power outputs.

Cell phone infrastructure and repeaters.

Levels of radiation shown to cause effects on tissue.

How microwave and radio wave radiation interacts with human tissue.

What makes radiation ionizing?

General interaction of charged particles and magnetic fields.

What tissue, if any, is most susceptible to radiation, and scientific consensus on the magnitude of effects?

The relationship between signal strength, wave power, signal source and distance.
Wave behaviour of radiation and sine wave transmission power.

Cell phone antennae are not directional – waves transmit in all directions, including into your body.

And several of:

Safe levels of absorbed radiation, in an appropriate unit, e.g. rads or watts per square metre. 

The electromagnetic energy of most cell phone signals is too low to break molecular bonds.

Radio waves pass through our bodies all the time, not just when a cell phone is against it.

Field strength of signal is low, diminishes with distance, and will not penetrate deeply into flesh.
Clinical studies indicate no positive or negative health effects of cell phones beyond distraction effect.

Contrary viewpoints do not have controlled trial evidence – people are concerned but don’t have data that proves either way. 
	The student investigates, comprehensively, implications of wave behaviour for everyday life.

The student collects and processes secondary evidence and applies identified scientific theory to critically evaluate how cell phones work and link to their implications for everyday life.
The student supports their findings with evidence.

For example (cell phones are/are not dangerous), many of:

Description of EM radiation spectrum and ( (or f).

Energy with respect to the EM spectrum.

Cell phone use of radio or microwaves.

Why cell phones use particular frequencies, wavelengths, and power outputs.

Cell phone infrastructure and repeaters.

Levels of radiation shown to cause effects on tissue.

How microwave and radio wave radiation interacts with human tissue.

What makes radiation ionizing?

General interaction of charged particles and magnetic fields.

What tissue, if any, is most susceptible to radiation, and scientific consensus on the magnitude of effects?

The relationship between signal strength, wave power, signal source and distance.
Wave behaviour of radiation and sine wave transmission power.

Cell phone antennae are not directional – waves transmit in all directions, including into your body.

And several of:

Safe levels of absorbed radiation, in an appropriate unit, for example, rads or watts per square metre. 

The electromagnetic energy of most cell phone signals is too low to break molecular bonds.

Radio waves pass through our bodies all the time, not just when a cell phone is against it.

Field strength of signal is low, diminishes with distance, and will not penetrate deeply into flesh.
Clinical studies indicate no positive or negative health effects of cell phones beyond distraction effect.

Contrary viewpoints do not have controlled trial evidence – people are concerned but don’t have data that proves either way. 

and:

Comment that regulatory agencies have concluded cell phones are safe. 

Cell phone radiation is non-ionising.

Studies indicate there are long-term risks but we need more data on intense, sustained usage. 

Cell phones can be used more safely by only using them when signal strength is strong (and the transmitter doesn’t have to transmit as much energy).  


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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Put your question here.


You may need to break the question into smaller questions. Use a new page for each additional question.





Record information from sources here. �Include only what you need.





Take your key words and make new sentences. Use them to help answer your question.





Put reference details here (URLs, texts, articles etc). 





List the key words in this column. 


Use individual words, not sentences.


There may be many key words.





Summarise your new sentences here. Your summary should answer your question. 


If your planning template is more than one page, write your summary on the last page. 
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