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Conditions: 

1. Group in preparation and initial practical phases.
2. Assignment tasks to be completed individually. 

3. Ownership will be ensured by the uniqueness of the finished product; submission of raw material and draft/s; monitoring of progress by teacher; completion and periodic checking of Logbook. The final grade will take this information into account. 

4. Preparation time: significant class time (averaging at least two periods per week for the duration) and own time. Access in designated class time to texts and to the Internet.
5. Length of Discusison: 1000-1,500 words
	
	General Objectives

	
	Knowledge & Understanding (KCU)
	Investigative Processes (IP)
	Evaluating & Concluding (EC)

	STANDARD
	
	
	


Background
Most major newspapers have a life-style section in which appear columns about wines and beers. Australia has hundreds of small vineyards with wineries.

 Some of the chemical concepts that were covered in Year11 (Cheese-making) will be covered in greater depth in this Ginger Beer Making in Year 12.

The Year 12 Extended Experimental Investigation will allow students to develop the knowledge and experimental skills gained in Year 11 to carry out an open-ended investigation.
Task
Experimental

First: You will be following a ‘standard’ procedure for making a simple beer (e.g. two-day ginger-beer) to give you the background skills and chemistry involved in making a beer, and to explore the factors involved. (This can be done as a group). 

Second: You are then to select another recipe(s) that interests you and individually make the beers and explore the factors that affect the result (e.g taste and alcohol-content).

This section of the work will also require you to define which factors you can reasonably test in a school-laboratory, and which variables in the production that you can vary.

Report

You are to write a scientific reportx on the making of beer that contains the following:
PART A 
You can work in a group only for initial experiments in creating your first cheese.
Aim
What the production and analyses will achieve.
Procedure
This should be a detailed description of the analyses and experiments undertaken.
It should be written in the third person, past tense.
Results
Present data in the form of tables and graphs where appropriatev. These should be labeled and discussed in the next section. Raw data may be put in an Appendix at the end of the report.
Discussion
Analyse your resultsvii. Identify general trends. Explain what is happening and why it is happeningix. Identify the chemistry involvedviii (e.g. labeled chemical equations).

What are the theoretical yields and actual yields involvedvii? 

PART B   [These parts may be interwoven in the completed report]
Create a hypothesis ?i ii
You will need to undertake experimentsiv vi to analyseiii the beer chemically and explain differences or similarities to expected results (e.g. commercial varieties) using chemical principles.
Conclusion

Explain the chemistry involved in any difference or similarities in the beer made by you and the expected resultviii ix. 

References
ALL information gained from secondary sources or assistance received must be appropriately acknowledged.

(Your school DIARY has information on referencing) 
	What must a student do to complete an extended experimental investigation?

	i. Develop a planned course of action

ii. Clearly articulate the hypothesis or research question, providing a statement of purpose for the investigation

iii. Provide descriptions of the experiment 

iv. Show evidence of modification or student design

v. Provide evidence of primary and secondary data collection and selection

vi. Execute the experiment(s)

vii. Analyse data 

viii. Discuss the outcomes of the experiment 

ix. Evaluate and justify conclusion(s)

x. Present relevant information in a scientific report.


REQUIREMENTS OF TASK: 

· You are to plan and execute an experiment involving beer, and demonstrating an aspect of properties which can be linked to either their underlying preparation, or starting material or structure. 

· You will be required to keep a log-book of your experiment development and results. This will be handed in with your report. 

· The report is to be written as outlined above.
_______________________________________________________________________

Please read and sign the following statement to ensure ownership.
I certify that:

This submission is my own work. Any help received by other people has been acknowledged.

I understand that:

1. Plagiarism is illegal and treated as a serious matter.

2. Work must be submitted on time. 

3. Application for extension must be sought three days before due date except in exceptional circumstances

Signature: ____________________________________________

1. 
Experimental Journal:

As part of your research, you will keep an experimental journal to record ALL the information and data that is relevant to your investigation.   

The following tasks/questions are an important part of the research process.  Complete the steps & record the information in your Journal.

( 
Background Research
(
Develop a Researchable Question
(
Formulate a Hypothesis 

(
Method

(
Safety

(
Results 

(
Results Analysis

(
Evaluation of Experiment
(
Conclusion
(
References
· List all the resources you used to complete the task.  Use the system outlined in your Student Diary.

2. 
Research Report:

Your report should be a complete record of your investigation and recommendations.  Use relevant information in your journal to prepare a report in the accepted format.
TIMELINE

This is a guide to keep you on track during your investigation.  I will comment on your progress for each task and use this to help assess how well you design, manage and conduct your investigation.  If you keep to this timeline, you will avoid unnecessary panic when it is due!

	Date
	Task
	Work sighted
	Notes

	Wk1
	· Background research begun
	
	

	Wk 2
	· Question Formulation

· Hypothesis 
	
	

	Wk 3
	· Method Developed

· Organised equipment

· Submit for Approval 

· Develop a format for recording & organising results
	
	

	Wk 4
	· Experiment should be under way
	
	

	Wk 5
	· Resource Review & Background info completed
	
	

	Continu-ing
	· Collect data

· Analyse data
	
	

	Wk 6
	· Develop conclusions

· Review results – re-run if necessary

· Submit Draft?
	
	

	Wk 7
	· Develop recommendations
	
	

	Wk 8
	· Assemble report and make amendments
	
	

	Wk 10
	· Submit Report (6 Sep)
	
	



	CRITERIA
	A
	B
	C
	D
	E

	Knowledge and conceptual understanding
The student has: 
	Acquired and constructed quantitative and quantitative complex and challenging ideas and concepts regarding beer-making conditions
compared and explained concepts, theories and information about complex beer-making processes
	Acquired and presented quantitative and quantitative complex and challenging ideas and concepts regarding beer-making conditions
Interpreted and explained concepts, theories and information about beer-making processes 
	Acquires and presented qualitative and quantitative ideas and concepts regarding beer-making conditions

Explained concepts and

information in beer-making processes 
	Presented quantitative and quantitative ideas and concepts

regarding beer-making conditions
described concepts and

information in beer-making processes 
	restated facts

made statements about

information

	Investigative processes
 The student has:
	identified relationships between trends and anomalies in data

systematically analysed primary information showing links to underlying concepts generated justified conclusions, reasoned solutions and supported decisions
critically evaluated the

investigation and reflected on the adequacy of the data collected and proposes refinements.
Designed and refined investigations, manages research tasks effectively and efficiently and identified and applied risk management procedures

Selected and adapted equipment and applied technology to record and manipulate valid data and information with discrimination
	identified trends and anomalies in data

analysed primary information recognizing underlying concepts generated conclusions, reasoned solutions and supported decisions

evaluated the investigation and reflects on the adequacy of the data collected.

Designed investigations, managed research tasks and identified and applied safety procedures

Selected and adapted equipment and applied technology to record and manipulate valid data and information 
	identified obvious trends and anomalies in data 

analysed primary data information generates conclusions and solutions

discussed the investigations

Managed a plan to conduct research tasks and applied safety procedures

Selected equipment and used technology to record data and information 
	identified obvious trends in data 

collected and collated information about the area of investigation

made statements about the investigation

Followed a plan to conduct aspects of a research task and followed safe practices

Used equipment and technology to record data and information 
	recorded data 

sought information about the area of investigation

described data and information

Followed given procedures and safety instructions

Used equipment to record information

	Evaluating and concluding 

The student has:
	explained the chemical equations in beer-making and evaluates the validity of the calculations made
Analysed and evaluated explanations of the independent and dependant variables 
Analysed and evaluated comparisons with previous beer-making making fully justified deduction of previous conditions 
Used clear and concise

vocabulary and scientific

terminology with discrimination to clarify ideas and communicate information
	explained the chemical equations in beer-making and evaluates the calculations made
Evaluated explanations of the independent and dependant variables 
Evaluated feasible comparisons with previous beer-making making justified deductions of previous fermentation conditions 

Used clear and concise vocabulary and scientific terminology to communicate

ideas and information


	identified the chemical equations in beer-making and made calculations using them
Generated explanations of the independent and dependant variables
Generated feasible comparisons with previous beer-making making deductions of previous  fermentation conditions
Used clear vocabulary and

scientific terminology to

communicate information


	identified the chemical equations in beer-making
provided explanations of similarities and differences between the independent and dependant variables
Made comparisons with previous beer-making enterprise without  making deductions
Used scientific terminology to

communicate information


	responded to identified chemistry in beer-making
attempted explanations of similarities and differences between the independent and dependant variables,
Attempted to make with previous beer-making enterprise without  making deductions

Communicated information




Teacher’s signature: ________________________________________________ Date: ___________________









Your Experimental Journal


A Research Report 





You will hand in in:
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