Practise task Chemistry Unit 4 AOS 2 Stimulus material 2020
Scope of Assessment
Unit 4 Outcome 2
 Distinguish between the chemical structures of key food molecules, analyse the chemical reactions involved in the metabolism of the major components of food including the role of enzymes, and calculate the energy content of food using calorimetry.
Relevant Key knowledge descriptors 
· proteins: formation of dipeptides and polypeptides as condensation polymers of 2-amino acids; primary (including peptide links), secondary, tertiary, and quaternary structure and bonding; distinction between essential and non-essential amino acids as dietary components
· fats and oils (triglycerides): common structural features including ester links; distinction between fats and oils with reference to melting points; explanation of different melting points of triglycerides with reference to the structures of their fatty acid tails and the strength of intermolecular forces; chemical structures of saturated and unsaturated (monounsaturated and polyunsaturated) fatty acids
· metabolism of food as a source of energy and raw materials: general principles of metabolism of food involving enzyme-catalysed chemical reactions with reference to the breakdown of large biomolecules in food by hydrolytic reactions to produce smaller molecules, and the subsequent synthesis of large biologically important molecules by condensation reactions of smaller moleculesRubric for assessment of application and elaboration of ideas and use of terminology
elaborates ideas
makes connections to theories and models that are beyond the scope of the course
tailors use of terminology
selects appropriate key term to achieve required outcome
uses evidence to support ideas
ideas are supported with selections of examples, theories or models

integrates chemical terminology
key terms are seamlessly explained within the context of the discussion in own words
applies ideas
applies relevant ideas from a known context to a novel context
defines chemical terminology
key terms are explained using dictionary type definitions
explains ideas
give relevant facts to clarify a concept or a process
uses chemical terminology
uses relevant keys terms
lists facts
records ideas, one after the other
uses general words


forms ideas
uses terms


· enzymes as protein catalysts: active site; modelling of process by which enzymes control specific biochemical reactions (lock-and-key and induced fit models)
· hydrolysis of fats and oils from foods to produce glycerol and fatty acids.
· the comparison of energy values of carbohydrates, proteins and fats and oils
Relevant Key Science Skills
· the characteristics of scientific research methodologies and techniques of primary qualitative and quantitative data collection relevant to the selected investigation; precision, accuracy, reliability, and validity of data; and minimisation of experimental bias
Marking Criteria: 30 marks allocated
· 20 marks are allocated for inclusion of chemical concepts that are relevant to the evidence-based argument and consistent with the key knowledge descriptors and key science skills.
· 5 marks are allocated for use of chemical terminology (see Assessment rubric).
· 5 marks are allocated for scientific literacy as seen in the application and elaboration of ideas (see Assessment rubric).



Question 1
Complete an essay plan for an evidence-based argument about whether you agree or disagree with the claim,
” Veganism and vegetarianism are better for a person’s health and the environment than a regular diet that includes meat.” 
In your essay plan, compare plant-based diets with a regular diet that includes meat by:
· identifying the proportion and type of amino acids and fats in each diet. (3)
· designing a flow chart showing the metabolism of proteins and fats in the human digestion system and the chemical reactions involved, including the role and importance of enzymes. (9)
· comparing the energy content of a plant-based meal compared to a meal that includes meat. (3) 
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



Question 2
Researchers are wanting to test the accuracy, reproducibility, and repeatability of an analytical technique used to determine the type and amount of amino acids in food. The food is first hydrolysed and then analysed using reverse phase HPLC.
The experimental design involves sending 18 food samples to 14 laboratories. Each laboratory will use the same reverse phase HPLC column and will be required to report on 15 amino acids. 

Evaluate whether the design of the experiment will enable researchers to determine the
· accuracy
· reproducibility 
· and repeatability of the technique. Justify each of your responses. (6)
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


	Chemistry
	Unit 4 AOS2
	Outcome 2: Distinguish between the chemical structures of key food molecules, analyse the chemical reactions involved in the metabolism of the major components of food including the role of enzymes, and calculate the energy content of food using calorimetry.
	Response to stimulus material: Students are presented with unfamiliar stimulus material related to food. Responses may take a variety of formats, but students should be required to identify and discuss key chemical concepts and to provide a personal perspective related any issues associated with the stimulus material as a measure of their scientific literacy.


Question 1: Complete an essay plan for an evidence-based argument about whether you agree or disagree with the claim,
” Veganism and vegetarianism are better for a person’s health and the environment than a regular diet that includes meat.” 
In your essay plan, compare plant-based diets with a regular diet that includes meat by:
· identifying the proportion and type of amino acids and fats in each diet. (3)
· designing a flow chart showing the metabolism of proteins and fats in the human digestion system and the chemical reactions involved, including the role and importance of enzymes. (8)
· comparing the energy content of a plant-based meal compared to a meal that includes meat. (3)
Question 2: Researchers are wanting to test the accuracy, reproducibility, and repeatability of an analytical technique used to determine the type and amount of amino acids in food. The food is first hydrolysed and then analysed using reverse phase HPLC.
The experimental design involves sending 18 food samples to 14 laboratories. Each laboratory will use the same reverse phase HPLC column and will be required to run the experiment at least 5 trials of the experiment under the same conditions. 
Evaluate whether the design of the experiment will enable researchers to determine the
· accuracy
· reproducibility 
· and repeatability of the technique. Justify each of your responses. (6)
	Question
	Thinking process
	Key Knowledge/ Key Science Skill/ Outcome
	 SOLO
	Blooms
	Level of thinking

	1. identifying the proportion and type of amino acids and fats in each diet. (3)
	Recall: Proteins- essential, non-essential, plants only include some essential amino acid. (1)
Fats – animal fats mostly saturated, plant fats are mostly unsaturated. (1)
Compare So plant-based diets will be lower in essential amino acids, but will also be lower in saturated fats. (1)
	-distinction between
essential and non-essential amino acids as dietary components
- chemical structures of saturated
and unsaturated (monounsaturated and polyunsaturated) fatty acids
	multistructural



relational
	remember



analyse
	LOT(2)



MOT(1)

	designing a flow chart showing the metabolism of proteins and fats in the human digestion system and an example of the chemical reactions involved, including the role and importance of enzymes. (8)

	Flow chart needs to include information on the overall process of the digestion system, role of enzymes and chemical reactions involved.
Example for metabolism of food in digestion system - 3 marks
Recall - Energy releasing hydrolytic reactions break down macromolecules into smaller molecules which are absorbed into the body. 
- Condensation reactions absorb energy to synthesise large macromolecules for storage
- Proteins are stored in muscles, while fat is stored in adipose tissue. 
-- Most of the hydrolytic reactions occur in the small intestine with enzymes supplied by the pancreas. 
Examples for role of enzymes – 2 marks
Recall -Enzymes are essential to the process as they significantly increase the rate of reaction. This provides energy and small molecules for growth and repair to be quickly supplied to the human body.
- Enzymes use lock and key process to increase the rate of reaction as they create favorable conditions for the hydrolysis of macronutrients.
Example for chemical reactions - 3 marks
 A general equation can be used or specific amino acids or fatty acids from data book. Protein – Create a section of the protein with at least three amino acids where the addition of three waters with enzymes result in the formation of separate amino acids. There needs to be a statement about how the reverse would be observed in the condensation reactions. Molecules are correct and the equation is balanced. 
Fat – A general equation can be used or select three fatty acids from the data book to create a triglyceride. Need to show the hydrolysis of the triglyceride with three waters to form glycerol and three fatty acids. Needs to include a statement about how the reverse would be observed in the condensation reaction. Molecules are correct. Equation is balanced
	-metabolism of food as a source of energy and raw materials: general principles of metabolism of food involving enzyme-catalysed chemical reactions with reference to the breakdown of large biomolecules in food by hydrolytic reactions to produce smaller molecules, and the subsequent synthesis of large biologically important molecules by condensation reactions of smaller molecules
- enzymes as protein catalysts: active site; modelling of process by which enzymes control specific biochemical reactions (lock-and-key and induced fit models)
-hydrolysis of fats and oils from foods to produce glycerol and fatty acids
-analyse the chemical reactions involved in the metabolism of the major components of food including the role of enzymes,
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MOT(3)

	comparing the energy content of a plant-based meal compared to a meal that includes meat. (3)

	Compare- Plant based meals generally contain lower amounts of fats then meals that include meat (1). 
Compare - Energy content for proteins as the energy content is almost half of that of fats (1)
Compare -So plant based meals that have lower fat content will also have lower energy content (1).
	the comparison of energy values of carbohydrates, proteins and fats and oils
	relational 
	apply
	MOT(3)

	Question 2
Evaluate whether the design of the experiment will enable researchers to determine the
- accuracy
- reproducibility 
- and repeatability of the technique. Justify each of your responses. (6)
	Evaluate design and consider how to determine accuracy
Accuracy: The experimental design does not measure the accuracy of the technique. To test measure accuracy will need to use a standard where the amino acid concentration is verified using another well-known technique. Although all the samples may come back with the same result this does not mean that the correct value is being reported. (2)
Reproducibility: The experimental design will measure the reproducibility of the technique. Reproducibility is the closeness of measurements using the same method and test material, but under different conditions. It will be possible to determine the reproducibility as the samples will be sent to 14 different laboratories and the laboratories are using the same column and will be required to use the same conditions. (2)
Repeatability: The experimental design will measure the repeatability of the technique. Repeatability is whether the same result can be determined using the same method, person, location and within a similar timeframe. This will be able to be determine as the laboratories will need to run at least 5 trials of the example. (2)
	the characteristics of scientific research methodologies and techniques of primary qualitative and quantitative data collection relevant to the selected investigation; precision, accuracy, reliability, and validity of data; and minimisation of experimental bias
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Allocation of marks for different levels of thinking
elaborates on ideas 
makes connections to theories and models that are beyond the scope of the course
HOT -extended abstract, create

tailors use of terminology
selects appropriate key term to achieve required outcome
HOT – extended abstract, evaluates
selects relevant evidence to support ideas
ideas are supported with examples, theories or models
HOT – extended abstract, evaluate
integrates chemical terminology
key terms are seamlessly explained within the context of the discussion in own words
HOT – relational, analyse
applies ideas 
uses relevant ideas from a known context in a novel context
MOT -relational, apply
defines chemical terminology
key terms are explained using dictionary type definitions
MOT -multistructural, understand
explains ideas
give relevant facts to clarify a concept or a process
MOT – multistructural, understand
uses chemical terminology
uses keys terms that are relevant to the discussion
MOT -multistructural, understand
lists facts
records ideas, one after the other
LOT -multistructural, remember
uses general words
LOT -unistructural, remember


forms ideas
uses terms


LOT – 2, 3, 2 rubric 2 = 9 (30%)
MOT – 1, 3, 3, 2, 2 rubric 4 = 15 (50%)
HOT – 2, rubric 4 = 6 (20%)
Key Science Skills – 6 (20%)



