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Year 9 

Science

Student Experiment and Research – EXTENSION ELECTRONIC COPY
	Instrument Number 4
	Term 4 2024

	Student Name
	
	Handout Date (Week Beginning)
	4/11/2024

	Teacher Name
	
	Interim Check Date
	Ongoing

	Unit Number/Name
	
	Rough Draft   Date
	Ongoing

	
	
	Due Date
	29/11/2024


	Assessment 
	Student Experiment

	Time/Length
	Four weeks

	Assessment Conditions
	Group work conducting experiment, Individual work during research and report writing.


	Criterion
	Marks
	Grade

	Scientific Understanding
	           /26
	

	Scientific Inquiry
	           /38
	


	Assessment Conditions/Differentiation:  If assessment conditions have been adjusted details are provided below:
All student will receive a physical copy of this task sheet at the start of week 6. 

Task 1: Students will be given two lessons of research time, and in their third lesson, complete the seven questions in task 1 under exam conditions. This will be completed on a separate task sheet (with room for students to write answers)
Tasks 2,3, and 4. Students will be expected to complete and submit their work for these three tasks in one of three formats:

1. Complete hand written data and answers in this document.

2. Electronic completion with data and answers in this document (An electronic copy of this document will be available).




	Acknowledgement of assessment responsibility
	

	I understand the consequences of plagiarism/cheating and confirm this is my own work.

	Student Signature:  

	Date:  ………………………………


	
	A
	B
	C
	D
	E

	
	The folio of student work contains evidence of the following:

	Scientific Understanding
	Introductory questions
	reasoned explanation of how changes in the Earth’s spheres interact with the carbon cycle to cause ocean acidification
	informed explanation of how changes in the Earth’s spheres interact with the carbon cycle to cause ocean acidification
	explanation of how changes in the Earth’s spheres interact with the carbon cycle to cause ocean acidification 
	partial explanation of how changes in the Earth’s spheres interact with the carbon cycle to cause ocean acidification
	description of the carbon cycle and/or some changes in ocean acidification

	
	       /17
	A-≥ 14.5
	B-≥ 12
	C-≥ 8.5
	D-≥ 3.5
	E-≥ 0

	
	Science as a human endeavour
Part B
	· thorough analysis of the connection between society and science in terms of global warming driving the development of scientific advances and technology to minimise emissions
	· detailed analysis of the connection between society and science in terms of global warming driving the development of scientific advances and technology to minimise emissions
	· Analysis of the connection between society and science in terms of global warming driving the development of scientific advances and technology to minimise emissions
	· description of the connection between society and science in terms of global warming driving the development of scientific advances and technology to minimise emissions
	· identification of the connection between society and science in terms of global warming driving the development of scientific advances and technology to minimise emissions

	
	         /9
	A-≥ 7.5
	B-≥ 6.5
	C-≥ 4.5
	D-≥ 2
	E-≥ 0

	
	       /26
	A+ ≥ 24.5  A ≥ 23.5  A-≥ 22
	B+ ≥ 21  B ≥ 19.5  B-≥ 18
	C+ ≥ 17  C ≥ 14.5  C-≥ 13
	D+ ≥ 10.5  D ≥ 8  D-≥ 5
	E+ ≥ 2.5  E ≥ 1.5  E-≥ 0


	Science inquiry
	Planning and conducting
	Planning for the selection and use of equipment for the purposeful generation and recording of replicable data with precision
	Planning for the selection and use of equipment for the effective generation and recording of replicable data with precision
	Planning for the selection and use of equipment for the generation and recording of replicable data with precision
	Planning for the selection and use of equipment for the generation and recording of replicable data
	Planning for the use of equipment for the generation and recording of data

	
	/8
	A-≥ 7
	B-≥ 5.5
	C-≥ 4
	D-≥ 1.5
	E-≥ 0

	
	Processing & modelling
	· selection and purposeful construction of appropriate representations to organise, process and summarise data and information
	· selection and effective construction of appropriate representations to organise, process and summarise data and information
	· selection and construction of appropriate representations to organise, process and summarise data and information
	· construction of representations to organise, process and summarise data and information
	· construction of representations to organise data and information

	
	/10
	A-≥ 8.5
	B-≥ 7.0
	C-≥ 5
	D-≥ 2
	E-≥ 0

	
	Analysing and Evaluating
	thorough analysis and connection of data and information to:

· identify patterns, trends, relationships and anomalies

· explain patterns, trends, relationships and anomalies 
· purposeful construction of logical arguments based on evidence to support conclusions and evaluate claims
	detailed analysis and connection of data and information to:

· identify patterns, trends, relationships and anomalies

· explain patterns, trends, relationships and anomalies 
· informed construction of logical arguments based on evidence to support conclusions and evaluate claims
	analysis and connection of data and information to:

· identify patterns, trends, relationships and anomalies

· explain patterns, trends, relationships and anomalies
·  construction of logical arguments based on evidence to support conclusions and evaluate claims
	analysis and connection of data and information to identify patterns, trends, relationships or anomalies
construction of arguments to support conclusions and evaluate claims
	connection of data and information to identify patterns, trends, relationships or anomalies 
construction of arguments to 

	
	/15
	A-≥ 13
	B-≥ 10.5
	C-≥ 7.5
	D-≥ 3
	E-≥ 0

	
	Communicating
	selection and use of content, language and text features, and referencing to effectively to achieve their purpose for considered communication of their ideas, findings and arguments to specific audiences.
	selection and use of content, language and text features, and referencing to effectively to achieve their purpose for informed communication of their ideas, findings and arguments to specific audiences.
	selection and use of content, language and text features, and referencing to effectively to achieve their purpose when communicating their ideas, findings and arguments to specific audiences.
	selection and use of content, language and text features, and referencing to achieve their purpose when communicating their ideas, findings and arguments to audiences.
	use of content, language or text features when communicating their ideas, findings and arguments to audiences.

	
	/5
	A-≥ 4
	B-≥ 3.5
	C-≥ 2.5
	D-≥ 1
	E-≥ 0

	
	
	      /38
	A+ ≥ 36  A ≥ 34  A-≥ 32.5
	B+ ≥ 30½ B ≥ 28½  B-≥ 26½
	C+ ≥ 24.5  C ≥ 23  C-≥ 19
	D+ ≥ 15  D ≥ 11.5  D-≥ 7.5
	E+ ≥ 4  E ≥ 2  E-≥ 0


TASK SUMMARY
In this Assessment task, you will complete four key tasks. Each task will be allocated marks belonging to the criteria listed in the criteria sheet. The tasks and the marks/criteria are listed below:
1. Answer seven introductory questions to show an understanding of ocean acidification (done with prior research and answered under exam conditions – see front cover)
2. Conduct an experiment to measure the effect of pH level on the mass of oyster shells. 

3. Use the data collected to explain how interactions between the Earth’s spheres affect the carbon cycle and marine ecosystems. 

4. You will provide a suggestion for a technology to reduce ocean acidification and explain how the technology works.
TASK 1: Introductory questions 

To be answered on alternative two page response sheet under exam conditions – see cover page

	SCIENTIFIC Understanding – Knowledge (introductory Questions)               /17 


	1. There has been a relatively rapid increase (~50%) in carbon dioxide levels in the atmosphere over the past 200 years. In 3 sentences or less, explain why this has occurred. 

	(3)

	2. In two short sentences define ocean acidification and identify what causes it.

	(2)

	3. Explain how carbon dioxide in the atmosphere lead to ocean acidification? In your answer list the two chemical reactions which occur (between carbon dioxide and water, and dissociation of carbonic acid) when carbon dioxide dissolves in the ocean.

	(4)

	4. Explain how does an increase in hydrogen ions affect the pH and acidity of seawater?

	(2)

	5. Identify the typical pH of seawater, and how much has it changed due to ocean acidification?

	(2)


	6. Explain why marine organisms with calcium carbonate skeletons particularly vulnerable to ocean acidification?

	(2)

	7. Explain why coral reefs are especially susceptible to the effects of ocean acidification.

	(2)


TASK 2: Investigating the effect of pH on the mass of sea shells
	Research Question
	OPTION 1: To what extent does changing the pH of water affect the mass of oyster shells over five days?

OPTION 2: How does making water more acidic affect the mass of oyster shells over 5 days?

	SCIENTIFIC ENQUIRY - Planning and conducting           /8

	Hypothesis

What will happen to the mass of the oyster shells
	Identify a statement of the expected outcome. Choose one of the sentences to complete.
(Option 1)

As the pH of the water decreases: 
(Option 2)

As the water becomes more acidic: 
(1 mark)


	Variables


	Identify the variables within the investigation.
Table 1: Independent and dependent variables
Independent Variable (units)
Dependent Variable (units)

(2 marks)

	Controlled Variables
(Controlled variables are things that were kept the same for each of the containers)


	Identify the controlled variables within the investigation.
Table 2: Controlled variables
Controlled Variables

How it is Controlled – Explanation Given

(3 marks)

	Materials 


	· 3 x small plastic containers with lids
· 3 x oyster shells
· Vinegar (2x strength)
· distilled water (for rinsing)
· 100ml measuring cylinders
· Labels or tape for making labels
· permanent marker

· electronic scales to 2 decimal places
· safety glasses

	Risk assessment


	Consider and identify the safety risks for this investigation. 
Table 3: Risk assessment
Risk

Amount of harm caused (circle)

Consider how to minimise risk – Explanation given

Minor

Significant

Major

Minor

Significant

Major

(2 marks)

	Method 


	Procedure
NOTE: Each group must set up three plastic containers, each with a pre-weighed oyster shell in it. The group will then pour 400 mLs of vinegar solution into each container. Each container will get a different concentration of vinegar.   The different vinegar solutions may be provided for you, or your teacher may expect you to make the solution yourself by diluting vinegar with water. Not all groups will use the same three concentrations. The solutions should be any three of the five concentrations listed below. Different groups will use different concentrations and share results. By sharing results each group will end up with results from all six different concentrations. The recommended concentrations are: 

· full strength vinegar (400mL)
· half straight vinegar (200:200 dilution)

· quarter strength vinegar (100:300 dilution)

· one tenth strength vinegar (40:360 dilution)

· one hundredth strength vinegar (4:396 dilution)

METHOD:
1. Collect three plastic containers (with lids)
2. Using the labels and felt tip marker, label the containers with concentration of the vinegar and your group name.
3. Use the measuring cylinder to make 400 ml of vinegar solution. Use the guide above to make each concentration of vinegar if you need to make your own solutions.
4. Repeat Step 3 for the other 2 vinegar solutions.
5. Use the pH metre at the front of the classroom to measure the pH of each of the vinegar solutions. Record these pH’s in results table 4.
6. Collect 3 oyster shells.
7. Weigh one of the oyster shells and record its initial dry weight in results - table 4. Also write its mass on the label for one of your containers. Place the shell in this container. Repeat for the other two oyster shells.
8. Check that the masses written on each container match the masses you have written in your results table. That means checking you have the right shell in the right vinegar solution.
9. Put the lids on the containers. Leave the shells for five days. 
After 5 days
10. Carefully remove the shells from the containers and place on a piece of paper towel on top of the container. Keep each shell with its correct container so you know which shell is which.
After 1 more day
11. Measure the mass of the shells and record it in results table 4.  
12. Discard the solutions from your containers by pouring down the sink.  Rinse out the container with water.  
13. The shells can be returned to the teacher for disposal.

	SCIENTIFIC ENQUIRY - Processing, modelling            /10


	Results

Data collection

Record the data collected in the table
Look out for any data which does really fit with the rest of the data… changes in mass which are very different to the other data. Draw a line through these bits of data, and don’t use them to calculate the averages.


	Data Collection and Processing

Complete table 4 below by record the weight for your oyster shell and calculating each change in mass.
Results Table 4 – pH and mass of oyster shells for my group
Concentration of Vinegar (%)
pH of Vinegar solution
Mass of shells at different pH (g)
Initial Mass (g)
Final Mass after 5 days(g)
Change in shell Mass (g)

(2 marks)
Now we combine our results with the rest of the class. Put your results in a large version of table 5 which your teacher will draw on the whiteboard. Copy down all the data into your table 5. You may fill the whole table, but collect as much information as you can. Your teacher may put a copy of this table on the board for everyone to use.
Calculate the average pH, the change in mass and average change in mass for each set of data.

Results table 5: pH and change in mass for oyster shells
Concentration of Vinegar
pH
Initial mass
(g)

Final Mass

(g)

Change in Mass

Initial – Final
Average change in mass (g)
Full strength

1.0
Half strength 

0.5
Quarter strength

0.25

One tenth strength

0.1
One hundredth strength

0.01
(3 marks)

	Analysis of results and observations 

Design a graph with 
· pH or concentration of vinegar on the x axis. Check with your teacher as to which on you should use.
· Average change in mass on the y axis 
· Use a suitable scale, labelling all axes and giving the graph a title.
· Draw a line of best fit (trendline)
Excel could be used to construct the graph and the trend line. If you do so, copy and paste the graph in here.
Use Excel to generate the equation to the line.

	                        

Figure 2: 
(5 marks)


	SCIENTIFIC ENQUIRY – Analysing and Evaluating                /15

	Analysis
Only need one sentence here. It should follow the structure:  “As the (independent variable) increases, the (dependent variable) increases/decreases (use which ever applies)”.
Need to quote some data that is in the table and the graph which shows the trends. Only need to quote two data points, and explain them.
Identify the trial(s) which was/were not consistent with the rest of the data. Explain what could have caused this particular error. Be specific, don’t just blame human error!

	Analysis: 

1. Identify the trend between the pH/Acidity of the solution and the change in the mass of the shell. 
(1 mark)
 2. Use some data from Table 5 and/or Figure 2 to support your identification of the trend.
(1 mark)
3. Identify the (mathematical) relationship between the pH of the solution and the change in the mass of the shell. Use the dependent variable as the y variable and the independent variable as the x variable. This is the (mathematical) model you have developed as a result of your investigation
(2 marks)
4. Calculate the change in the mass of the shell at a pH of 5, is the shell was exposed to that pH for 2 months. Show all your working.

(3 marks)
5. Calculate the change in the mass of the shell at a pH of 7.9 if the shell was exposed for (a) the same time period as this experiment and (b) for two months 
(3 marks)
6. Evaluate the validity of the model you have identified. Firstly, identify if the model is valid, or is not valid (1) Secondly justify your decision. Justifying the validity of any model essentially comes down to whether the model predicts or explains real life scenarios with any accuracy (2). Thirdly, identify processes that may have occurred during your experiment which may have significantly impacted the validity of your model (2).
(5 marks)



Part B: Solutions to the ocean acidification problem:

	SCIENTIFIC Understanding – Science as a Human endeavour                 /9 

	Science as a human endeavour
Technology to Reduce carbon emissions and ocean acidification 
(150-200 words)
There are 3 clear parts to this answer. Your answer will depend on the technology you have researched and chosen. But there are some common things to do.
· Technology – the two marks here are for your detail – how it works - not for picking one technology. No need to mention reducing carbon emissions yet (that’s next).

(2 marks)
· Mechanism – it may seem obvious but now link the outcome of using the technology to whether it will reduce carbon emissions; AND the degree to which it will reduce these.

(3 marks)
· Potential impact – list and explain one advantage of using this technology over other technology options, AND list and explain one disadvantage of using this technology over other technology options
(4 marks)
	Ocean acidification, driven by increased atmospheric carbon dioxide (CO2), poses significant threats to marine ecosystems.  You are required to research and select one (1) current technology and explain how it could be used to reduce carbon emissions.
In your response, address the following points:

Technology description: provide a detailed description of the technology including how it works.

Mechanism of action: explain how this technology would specifically address the issue of reducing carbon emissions and ocean acidification.

Potential impact: discuss one (1) advantage of using this technology to reduce carbon emissions and ocean acidification as well as one (1) disadvantage associated with its implementation.

(9 marks)



	SCIENTIFIC ENQUIRY - Communication                 /5 

Referencing (in-text and reference list)

Genre (scientific language)

	Useful sites
PEW Magazine: How to reverse the ocean climate crisis https://www.pewtrusts.org/en/trend/archive/winter-2022/how-to-reverse-the-ocean-climate-crisis 

YALE Environment 360: How growing sea plant can help slow ocean acidification https://e360.yale.edu/features/kelp_seagrass_slow_ocean_acidification_netarts 

FORBES: Scientists find underwater plants can help combat ocean acidification https://www.forbes.com/sites/allenelizabeth/2021/04/12/scientists-find-underwater-plants-can-combat-ocean-acidification/?sh=e9be94c58753
TRIPLE PUNDIT: New technology could restore oceans while revitalising their role as carbon sinks https://www.triplepundit.com/story/2022/technology-restore-oceans-carbon-sinks/743806 

Ocean Acidification

https://www.aims.gov.au/research-topics/environmental-issues/ocean-acidification 

SBU Study Shows Kelp Can Reduce Ocean Acidification and Protect Bivalves
https://news.stonybrook.edu/university/sbu-study-shows-kelp-can-reduce-ocean-acidification-and-protect bivalves/
Fertilising the Ocean with Iron

https://worldoceanreview.com/en/wor-1/ocean-chemistry/co2-reservoir/fertilizing-the-ocean-with-iron/

	References 
This will be part of your communication mark. Aim for at least two references. The sites listed above are NOT referenced correctly. The xample shown is in the Harvard format…it’s as good as any.
	Construct a reference list for all sources used in the evaluation section and Part B (SHE). 

Refer to the student diary for the correct format. 
An example of one of the above sites correctly referenced is below:

Allen, E., 2021. Scientists find underwater plants can help combat ocean acidification. Forbes. Available at: https://www.forbes.com/sites/allenelizabeth/2021/04/12/scientists-find-underwater-plants-can-combat-ocean-acidification/?sh=e9be94c58753 [Accessed 13 October 2024].



Each group should do three of these dilutions and share data with the rest of the class.




















