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Internal Assessment Resource

Earth and Space Science Level 2

	This resource supports assessment against:

Achievement Standard 91187 version 2
Carry out a practical Earth and Space Science investigation

	Resource title: Generic

	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-02-2015-91187-02-5474

	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 91187: Carry out a practical Earth and Space Science investigation
Resource reference: Earth and Space Science 2.1A v2
Resource title: Generic
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 91187. 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

The context of the practical investigation may be chosen by the teacher and/or the students. Any context that relates to geology, astronomy, marine science, meteorology, or a combination of these can be used.
Good ideas for investigations can be found at the following websites:

for geology:

http://www.sciencebuddies.org/science-fair-projects/recommender_interest_area.php?ia=Geo&dl=9 

https://www.cdli.ca/index.php?PID=Login – Log in required

for astronomy:
http://www.astronomy-for-kids-online.com/howdotelescopeswork.html 

for marine science: 
http://www.sciencebuddies.org/science-fair-projects/recommender_interest_area.php?ia=OceanSci&dl=9 
for meteorology:
http://www.sciencebuddies.org/science-fair-projects/recommender_interest_area.php?ia=Weather&dl=9
https://www.cdli.ca/index.php?PID=Login - Log in required 
Examples of contexts are:

· the heating effect of the Sun at different angles

· sedimentation in a river related to rainfall

· clarity of water 

· how street lighting affects the brightness of stars and planets

· water use

· the compression of wet sand

· comparison of refracting and reflecting telescopes when viewing certain astronomical objects

· density of water at different temperatures and salinity.
Conditions

Students can carry out an investigation that is a fair test, a pattern-seeking investigation, or an investigation that has aspects of both.

You may provide background information about the context. 

The recommended time for the assessment is 2 - 3 weeks. This does not include time taken for teaching any background information.

Students can work in groups or as individuals to develop a method and collect valid and reliable data. However, the written report and logbook must be done individually. 

Students will record their progress in a logbook. You may need to tell students how to use a logbook. The logbook may be written up on a computer.

You can make sure students’ work is authentic by:

· regularly checking logbooks

· setting milestones 

· conducting interviews as required.

Students must hand in their logbook with their final report so that raw data can be checked and points clarified. 

Resource requirements

These are dependent on the investigation. 

Additional information

All safety requirements must be stated clearly in the student instructions. 

Internal Assessment Resource

Achievement Standard Earth and Space Science 91187: Carry out a practical Earth and Space Science investigation
Resource reference: Earth and Space Science 2.1A v2
Resource title: Generic
Credits: 4
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Carry out a practical Earth and Space Science investigation. 
	Carry out an in-depth practical Earth and Space Science investigation. 
	Carry out a comprehensive practical Earth and Space Science investigation. 


Student instructions
Introduction

This activity requires you to carry out a practical Earth and Space Science investigation. You must keep a logbook during your investigation and prepare a final report. You will need to hand in both to your teacher for assessment. 
You will be assessed on how well you have processed and interpreted the data you have collected and explained the Earth and Space science related to your investigation.

You can work in groups or individually when developing a method and collecting raw data. The rest of the assessment must be done on your own.

You, your group, or your teacher will decide on the context of the investigation.

Teacher note: You may like to provide the context for this assessment for your class and include background resources or class notes on the science behind the context. Alternatively you might encourage the students to select their own context.
You will also need to provide the students with any necessary equipment.

You may carry out a fair test, a pattern-seeking investigation, or an investigation that has aspects of both.

The time this investigation will take will depend on the nature of the investigation but may be around 2 - 3 weeks.
Follow ALL safety instructions given to you by your teacher.
Your teacher will show you how to keep a logbook. (See Resource A for a list of what you need to include in your logbook.) This may be kept on a computer. Your teacher may ask to see your logbook during the investigation. 
Task

Part A: Conduct background research and develop the method

You may do this in small groups or individually. 

· Read and study the background material given to you by your teacher or that you have researched. 

· Write a purpose for your investigation that is related to the research or reading that you have done.
· Write a method for your investigation that relates to the purpose by describing:

· the range for key variables

· how key variables will be measured

· how other variables will be managed

· how valid raw data will be reliably collected.
· Trial your method and/or use the four bullet points above to make sure it will give you valid and reliable raw data. If necessary, make changes to your method.
· In your logbook, write up how you confirmed your method or discuss the changes you have made to it.
· If you are working in a group, write in your logbook how your ideas helped develop the method the group decided on.
Part B: Collect data

This may be done in groups or individually. 

· Collect valid and reliable raw data by following your method. 

· You may change the method as you collect the data. Make sure that you record in your logbook any changes and the reasons for them. 
· Record the raw data in your logbook. 

· If you are working in a group, write in your logbook how you contributed towards the collection of data. 

Part C: Write the report
This must be done individually. 

Your report should show how you processed and interpreted the data you collected, explain how your method allowed you to collect reliable data, and explain the Earth and Space science related to your investigation.

Your report must contain:

· a statement of purpose for your investigation
· your final method, which describes:

· a range for the key variable

· how the key variable was measured

· how other variables were managed

· how reliable raw data was collected

· the collected raw data consistent with the final method as recorded in your logbook (remember to hand in your logbook with your report)

· the recording and processing of raw data that is relevant to the purpose of your investigation

· your interpretation of the processed data in order to draw a valid conclusion related to the purpose of the investigation

· an explanation of how the method allowed for reliable raw data to be collected

· your explanation in detail of the science related to the investigation.
Resource A

The logbook should contain:

· notes on how you developed your method

· the results of any trials of the method

· notes on changes to the method and the reasons these were made

· the unprocessed raw data that was collected

· a record of the contribution you made to any group work

· working notes on:

· what you did to ensure the validity* and reliability* of the results

· any factors beyond your control that affected the method and results 

· any errors made in the method that may have affected results

· science ideas that can be used in the report. 
* Validity of data means that the method is designed carefully enough so that:
· all realistic sources of error are managed 

· the key variable(s) to be manipulated (changed) have a valid range 

· there is accurate measurement of the relevant key variable(s), within realistic tolerance limits if necessary. 

* Reliability of data means that the results are repeatable, and that the same results are obtained each time. This doesn’t necessarily mean that the results are accurate or correct, just repeatable and consistent.

Assessment schedule: Earth and Space Science 91187 Generic

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

	The student has carried out a practical Earth and Space Science investigation. The student’s logbook and report demonstrate that they have:
· stated a purpose arising from a scientific context
· developed a method that describes:
· the range for the key variable

· how the key variable is measured

· the management of other variables

· the collection of raw data.
· collected raw data consistent with the method
· recorded and processed raw data relevant to the purpose of the investigation

· interpreted the processed data to draw a conclusion related to the purpose
· described the Earth and Space science related to the investigation
· reported on the investigation.

For example:
Purpose
To determine whether if the volume of 1M ethanoic acid in a chemical powered rocket is increased, the rocket will travel a greater horizontal distance.

Method
A film canister was used as a rocket.

Baking soda was mixed with enough water to form a stiff paste.

Enough paste was put in the cavity of the film canister lid each time the rocket was to be fired.

1M ethanoic acid was put into the base of the canister. The range for the acid was 1mL, 4mL, 7mL, and 10mL. 
(range for the key variable)
The canister was kept the right way up until ready to be fired when it was quickly turned over.

A launching pad to fire the rocket at 450 was made and placed on the ground. 

A tape was stretched from the launching pad for about 20 metres.

Each volume of acid was fired from the launching pad at least 5 times. 
(collection of reliable raw data) 

When the rocket landed, the distance was measured. Landings too far away from the tape weren’t measured. 
(measurement of the key variable)
We made sure that:

· the same rocket was used

· the same person turned the rocket over each firing

· the same amount of baking soda was put into the lid 
· the same person watched where the rocket landed and measured that distance. 
(management of other variables)
Results
The data was put into a table. And The consistent data for each volume was averaged. Or The averages were graphed.

Conclusion
As the volume of the acid increases, the horizontal distance the rocket travels increases.

The Earth and Space Science ideas described
The reaction of acid and baking soda produces carbon dioxide gas, which builds up in the air gap of the rocket. The less space for the CO2 to build up, the bigger the pressure of the gas which fires the rocket further.

	The student has carried out an in-depth practical Earth and Space Science investigation. The student’s logbook and report demonstrate that they have:

· stated a purpose arising from a scientific context
· confirmed the original method or refined the method to increase the validity and reliability of collected data by: 

· considering the valid range for the key variable

· considering the valid measurement of the key variable

· management of other variables

· considering the collection of raw data.

· collected raw data consistent with the method
· recorded and processed raw data relevant to the purpose 
· interpreted the processed data to draw a valid conclusion related to the purpose of the investigation

· explained the Earth and Space science related to the investigation

· reported on the investigation.

For example:
Purpose

To determine whether if the volume of 1M ethanoic acid in a chemical powered rocket is increased, the rocket will travel a greater horizontal distance. 

Detailed Method
A film canister was used as a rocket.

Baking soda was mixed with enough water to form a stiff paste.

Enough paste was put in the cavity of the film canister lid each time the rocket was to be fired.

1M ethanoic acid was put into the base of the canister. The range for the acid was 1mL, 4mL, 7mL, and 10mL. 
(range for the key variable)
The canister was kept the right way up until ready to be fired when it was quickly turned over.

A launching pad to fire the rocket at 450 was made and placed on the ground. 

A tape was stretched from the launching pad for about 20 metres.

Each volume of acid was fired from the launching pad at least 5 times. 
(collection of reliable raw data)
When the rocket landed close to the tape the distance was measured. Landings too far away from the tape weren’t measured.

(measurement of the key variable)
We made sure that:

· the same rocket was used

· only landings near the tape were measured

· the same person turned the rocket over each firing

· the same amount of baking soda was put into the lid 
· the same person watched where the rocket landed and measured that distance.
(management of other variables)
I trialled my method to make sure that it worked. As a result I improved my method in the following ways:

· I increased the range of volumes for the acid to 1 mL, 3mL, 5mL, 7mL, 9mL, 11mL, 13mL. 
(valid measurement)
· I made sure that the distance was measured from the first bounce of the rocket.

· I made sure that there wasn’t any wind.

· I didn’t turn over the rocket until I had it right down by the launching pad. 
· I only measured landings near the tape.

Results
The data was put into a table. And The consistent data for each volume was averaged. Or The averages were graphed.

Valid Conclusion
This method ensured reliable data was collected.  
The Earth and Space Science ideas explained
The reaction of acid and baking soda produces carbon dioxide gas, which builds up in the air gap of the rocket. The greater the volume of acid, the less space there is for the CO2 to build up because the liquid acid can’t be compressed to accommodate the gas. This creates a greater pressure and the rocket shoots off with greater force and therefore goes a greater horizontal distance.

	The student has carried out a comprehensive practical Earth and Space Science investigation. The student’s logbook and report demonstrate that they have:

· stated a purpose arising from a scientific context
· confirmed the original method or refined the method to increase the validity and reliability of collected data by: 

· considering the valid range for the key variable

· considering the valid measurement of the key variable

· management of other variables

· considering the collection of raw data.

· explained how the method allowed for reliable data to be collected
· collected raw data consistent with the method

· recorded and processed raw data relevant to the purpose

· interpreted the processed data to draw a valid conclusion related to the purpose of the investigation and the relevant science
· explained in detail the Earth and Space science related to the investigation
· reported on the investigation.

For example:
Purpose
To determine whether if the volume of 1M ethanoic acid in a chemical powered rocket is increased, the rocket will travel a greater horizontal distance. 
Detailed Method with explanations for reliability of data
A film canister was used as a rocket.

Baking soda was mixed with enough water to form a stiff paste.

Enough paste was put in the cavity of the film canister lid each time the rocket was to be fired.

1M ethanoic acid was put into the base of the canister. The range for the acid was 1mL, 4mL, 7mL, and 10mL. (range for the key variable)
The canister was kept the right way up until ready to be fired when it was quickly turned over.

A launching pad to fire the rocket at 450 was made and placed on the ground. 

A tape was stretched from the launching pad for about 20 metres.

Each volume of acid was fired from the launching pad at least 5 times.

(collection of reliable raw data)
When the rocket landed close to the tape the distance was measured. Landings too far away from the tape weren’t measured.

(measurement of the key variable)
We made sure that:

· the same rocket was used

· only landings near the tape were measured

· the same person turned the rocket over each firing

· the same amount of baking soda was put into the lid

· the same person watched where the rocket landed and measured that distance.

 (management of other variables)
I trialled my method to make sure that it worked. As a result I improved my method in the following ways: 

· I increased the range of volumes for the acid to 1 mL, 3mL, 5mL, 7mL, 9mL, 11mL, 13mL.

(valid measurement)
· I made sure that the distance was measured from the first bounce of the rocket.

· I made sure that there wasn’t any wind. 

· I didn’t turn over the rocket until I had it right down by the launching pad. 
· I only measured landings near the tape.

Results
The data was put into a table. And The consistent data for each volume was averaged. Or The averages were graphed.
Valid Conclusion
The method ensured reliable data was collected because:

· After I trialed my method, I increased the range of volumes of acid so that I had a better range. 
· I made sure there was no wind because I noticed during the trialing that strong wind blew the rocket off course.

· The rocket was not turned over until right by the launching pad so that the chemical reaction didn’t start until it was in position.

· The launching pad was at 450 because that is the optimum angle to fire the rocket. An angle less than 450 meant that the rocket would hit the ground too early; more than 450 and the rocket will fire up too high.

· The person taking the measurements made sure they knew where the rocket was probably going to land so that they could accurately measure it at the first bounce. 

Also, measurements were only taken when the rocket landed right by the tape or the end of the tape was moved to where the rocket landed, otherwise the measurement had a large error.
The Earth and Space Science ideas explained in detail
The reaction of acid and baking soda produces carbon dioxide gas, which builds up in the air gap of the rocket. The greater the volume of acid, the less space there is for the CO2 to build up because the liquid acid can’t be compressed to accommodate the gas. This creates a greater pressure and the rocket shoots off with greater force and therefore goes a greater horizontal distance. The force is transferred to kinetic energy and also gravitational energy, which is then transformed to kinetic 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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