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Internal Assessment Resource

Science Level 1

EXPIRED
	This resource supports assessment against:

Achievement Standard 90954 version 3
Demonstrate understanding of the effects of astronomical cycles on planet Earth

	Resource title: Sun, Moon, and Earth Cycles

	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
	November 2012 Version 2

To support internal assessment from 2015

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

NZQA Approved number A-A-02-2015-90954-02-4600

	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 Science 90954: Demonstrate understanding of the effects of astronomical cycles on planet Earth 

Resource reference: Science 1.15B v3
Resource title: Sun, Moon, and Earth Cycles
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 Achievement Standard Science 90954. 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 demonstrate understanding of the effect on planet Earth of astronomical cycles.

After taking part in an agreed activity based on a focus question, students will collect, process, and interpret information, draw conclusions and provide a summary of their overall findings and conclusions. They will present this work by writing a report that demonstrates their understanding of the effects of astronomical cycles on planet Earth. 

Examples of focus questions are provided in Teacher Resource A.
You could provide a template to help students to record their results, and/or to write their summary and/or report.
Prior learning

Students will need to be familiar with astronomical cycles and their effects. 

Provide them with opportunities to engage in activities such as astronomical observations, collection of data through experiments or Internet searches, and/or modelling through the use of 3D models, animations, and computer modelling. 

Conditions

Determine the time allocated for this activity depending on the activities undertaken.  As a guide, students are likely to need three to four days to complete the activities, and three to four hours to write the report.

Students may work together to do the activities and gather information and data.

Students will work individually to process, interpret, draw conclusions, write up the activities, and present the final written report.
Resource requirements

Students will need access to information and activities to use for their work. A sample range is provided in Teacher Resource A.

Additional information

None.

Teacher Resource A: Focus questions and sources

These are sample topics, focus questions, and links that you might use or adapt.

The effect of the angle of the Sun on temperature

This activity links to day and night, the seasons, and the heating effect of the Sun, which causes wind. You can extend it to include an exercise on why higher latitudes receive less sunlight.  

Focus questions:

· How does the angle of the Sun affect the amount of heat received by an object?

or

· Why is winter colder than summer?

Links:

To read about the science behind the activity, see Science Overview.

KidsGeo (diagram): http://www.kidsgeo.com/geography-for-kids/0074-latitude-effects-temperature.php  

http://sciencenetlinks.com/media/filer/2011/10/07/sc_lessonover.pdf 

http://sciencenetlinks.com/lessons/my-angle-on-cooling-effects-of-distance-and-inclination/ 

The effect of the Earth’s spin on wind and surface ocean currents

This activity links to the previous one because it encourages students to think about why major winds blow in particular directions.
Focus question:

· How does the Earth’s spin affect the direction of the wind and surface ocean currents?

Links: Clouds R Us 

· an activity that shows the effect of the Earth’s spin and relates it to wind direction: http://www.rcn27.dial.pipex.com/cloudsrus/coriolisexp.html 

· explanation of the science: http://www.rcn27.dial.pipex.com/cloudsrus/wind.html 

Tides

Focus questions:

· What are the causes of tides on the Earth?  

· Why are there two high tides a day?  

· What causes neap and spring tides?

Links:

· Internet4Classrooms (adapt using New Zealand data): http://www.internet4classrooms.com/tide.htm 

· Met Service (data on New Zealand – you can choose your area): http://www.metservice.com/national/index 

· Science Buddies (adapted to New Zealand data – can also be related to phases of the Moon): http://www.sciencebuddies.org/science-fair-projects/project_ideas/Astro_p009.shtml 

Phases of the Moon

Focus question:

· How do the phases of the Moon affect the Earth?

Links:

· TKI: http://scienceonline.tki.org.nz/Nature-of-science/Nature-of-Science-Teaching-Activities/Using-online-models-to-understand-the-phases-of-the-Moon 

Internal Assessment Resource

Achievement Standard Science 90954: Demonstrate understanding of the effects of astronomical cycles on planet Earth 

Resource reference: Science 1.15B v3
Resource title: Sun, Moon, and Earth Cycles
Credits: 4

	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of the effects of astronomical cycles on planet Earth.
	Demonstrate in-depth understanding of the effects of astronomical cycles on planet Earth.
	Demonstrate comprehensive understanding of the effects of astronomical cycles on planet Earth.


Student instructions

Introduction

This assessment activity requires you to engage in research and then present a written report that demonstrates your understanding of the effect of astronomical cycles on the Earth. The spin and tilt of the Earth, the orbit of the Earth around the Sun, and the orbit of the Moon around the Earth all have important effects on the Earth. 

Your teacher will provide you with a focus question or a list of possible focus questions that you can select from.

You may work with other students to gather information, but you will work individually to process and interpret the data and information, draw conclusions, write a summary of your overall findings, and write your report.

You have three to four days to complete the activity and three to four hours to write the report. 

Teacher note: Adapt the time allowed to meet the needs of your students.

Task

Gather, process, and interpret information

Identify the question you will focus on and confirm it with your teacher. The question will relate to a specific astronomical cycle (or cycles) and its effects on the Earth. See also Student Resource A.

Participate in the relevant activity (your teacher will provide information about this) and collect data and information as required to address your question and write your report.

Check with your teacher that the data you have collected is valid. You may provide supporting evidence in the form of existing resources, but these must be authentic sources of information, which are recorded in a traceable format.

Process and interpret the data and information, drawing relevant conclusions. Working by yourself, write a summary of your overall findings and conclusions. 

Check with your teacher that your conclusions are valid.

Write your report

In your report, include:

· an answer to your focus question, which relates to a specific astronomical cycle (or cycles) and its effects on the Earth
· reasons for the effects on the Earth of the relevant astronomical cycles
· the interrelationship of the different astronomical cycles – the links between these cycles, and the links with their effects on the Earth

· relevant images and processed/interpreted data as well as text that explains your findings and conclusions.

Student Resource A: Astronomical cycles and effects

Astronomical cycles

· the spin of the Earth

· the orbit of the Earth around the Sun

· the orbit of the Moon around the Earth

· the effect of the tilt of the Earth and the heating effect of the Sun.

Effects on the Earth

· day and night

· seasons

· changes of temperature during the day and night

· changes of temperature with the changes in season at the North and South Poles, the latitude of New Zealand, the Tropics of Cancer and Capricorn, and the Equator

· formation and the direction of winds in the southern hemisphere

· direction of surface ocean current flows in the Pacific Ocean

· phases of the Moon

· formation of tides

· neap and spring tides.

Assessment schedule: Science 90954 Sun, Moon, and Earth Cycles

	Evidence/Judgements for Achievement


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

	The student demonstrates understanding of the effect on planet Earth of astronomical cycles. 

The student researches two astronomical cycles and their effects on the Earth.

The student develops and presents a report that describes the links between the relevant astronomical cycles and their effects on planet Earth.

The student may arrange processed and interpreted data, images, and information to show the cycles and their effects on the Earth. 

For example (table included):

The data on Sun angles shows that the heating effect is less when the angle of the Sun is less. This relates to the angle at which the sunlight hits the Earth. 
	The student demonstrates in-depth understanding of the effect on planet Earth of astronomical cycles. 

The student researches two astronomical cycles and their effects on the Earth.

The student develops and presents a report that explains the links between the relevant astronomical cycles and their effects on planet Earth.

The student may arrange processed and interpreted data, images and information to show the cycles and their effects on the Earth. 

For example (two key links):

The angle at which the Sun hits the Earth is related to the tilt of the Earth plus the fact that the Earth is a round ball. The tilt of the Earth means that the seasons are related to the angle of the Sun above the horizon. The tilt of the Earth affects its angle and contributes to the four seasons seen in New Zealand. It also causes the daylight hours between summer and autumn. 
	The student demonstrates comprehensive understanding of the effect on planet Earth of astronomical cycles. 

The student researches two astronomical cycles and their effects on the Earth.

The student develops and presents a report that explains in-depth the links between the relevant astronomical cycles and their effects on planet Earth.

The student may arrange processed and interpreted data, images and information to show the cycles and their effects on the Earth. 

For example (two key related points linked to the angle of the Sun and the tilt of the Earth):

The angle at which the Sun hits the Earth is important for the range of temperature during a day and the amount of daylight hours. This range in daylight hours is the result of the Earth being tilted on its axis at 23.50 to the vertical. This angle is not a constant angle and has changed over geological time. There is evidence that this change of angle contributed to the start of the ice ages. 

The angle of the Sun also affects the weather patterns of the Earth. Hurricanes are the result of heating the oceans near the equator to over 250C and forming the weather cells that give rise to hurricanes. It also explains why hurricanes are seasonal. The intense heating is not a year-round event. 


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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