Stage 1 Biology Summative Practical & Deconstruct and Design

Stage 1 Biology Summative Completion Practical & Deconstruct and Design
PART A – Completion Practical
Osmosis & Concentration Gradients
Instructions:


Refer to Lab background and instruction sheet (attached)

Assessment Conditions: 
Supervised 90 minute lesson





Collaborative groups of 2-3





Performance Standards: IAE 2,3,4; KA 4
Summary of Submission Requirements:

Draft Submission

· 1 week before final due date

Final Submission

· Lab report (1500 max) or 10 min oral presentation

· Use report guidelines

· Word count includes: Introduction, Hypothesis, Variables; Discussion & Analysis; Conclusion
Rough Guide to word count:

Intro & Aim


250


Hypothesis + Variables

150


Discussion & Analysis

800


Conclusion


150
Osmosis & Concentration Gradients
Introduction: 
Key concepts surrounding osmosis and concentration gradients.  How concentration gradients affect the rate of osmosis.
Aim: To investigate how concentration gradient affect the rate of osmosis.  The rate of osmosis will be measured by the percent change in mass over the given amount of time.
Hypothesis: 


Materials:

	Cutting board

Mass balance

Sugar solutions (0.2, 0.4, 0.6, 0.8, 1.0 M)
Potato corer

Knife

Distilled water (0.0M)
6 potato cores

Ruler

Timer
Paper towel

6 plastic cups



Safety:
Be aware of the danger of using the potato core – it is sharp and easily slips when using.  Keep your fingers well away from the cutting edge and ensure that you press firmly straight down onto the cutting board though the potato for a clean cut.  

Procedure: 

1. Label 6 plastic cup with the following concentrations of sugar solution: 0.0M; 0.2M; 0.4M; 0.6M; 0.8M; 1.0M)
2. Fill each cup 2/3 full of the corresponding sugar solutions. Solutions are available from the teacher.

3. Cut 6 potato cores with corer. Trip to similar length.
4. Pat the cores dry with paper towel.

5. Record the initial diameter and length in data table of each core. *Keep them organised so you know which was will go in the 0.0M solution, ect.

6. Record the initial mass of each core.

7. Place each core into its respective solution concentration.

8. Set your time – time for about 40 min.
9. Remove cores and pat dry with paper towel.

10. Record final diameter and length in data table of each core.

11. Record final mass of each core.

12. Calculate the percent change in mass to 2 decimal places.  Do not worry about + or – change.

13. Gather data for the class average column.

14. Clean up by placing cores in the bin and solutions down the sink.
Example data table for your results which will act as the basis for your graph. 
*You will get this electronically as well.
	% Mass Change in Potato Cores Due Different Concentration Gradients

	Sucrose Concentration (M)
	Initial Diameter (mm)
	Final Diameter (mm)
	Initial Length (mm)
	Final Length (mm)
	Initial Mass (g)
	 Final Mass (g)
	Mass Difference (g)
	% Mass Change (Group)
	% Mass Change (Class Ave.)

	0.0
	 
	 
	 
	 
	 
	 
	0.00
	
	 

	0.2
	 
	 
	 
	 
	 
	 
	0.00
	
	 

	0.4
	 
	 
	 
	 
	 
	 
	0.00
	
	 

	0.6
	 
	 
	 
	 
	 
	 
	0.00
	
	 

	0.8
	 
	 
	 
	 
	 
	 
	0.00
	
	 

	1.0
	 
	 
	 
	 
	 
	 
	0.00
	
	 


Stage 1 Biology Marksheet
Summative Diffusion & Osmosis Practical & Deconstruct and Design
	Specific features
	Grade
	Comments

	IAE1
	Design of a biological investigation


	
	*only marked on deconstruct & design  (Task B)

	IAE2
	Obtaining, recording, and representing data


	
	

	IAE3
	Analysis and interpretation of data and other evidence;

formulate and justify conclusions


	
	

	IAE4
	Evaluation of procedures and their effect on data


	
	

	KA1
	Demonstration of knowledge and understanding of biological concepts


	
	

	KA4
	Communication of knowledge and understanding of biological concepts and information using appropriate terms conventions and representations
	
	


Guidelines for how to address the Performance Standards in the lab report:

WORD COUNT = Max 1500 Words (Introduction, Aim, Variables, Hypothesis, Analysis, Evaluation)
	Section 
	Requirements/Indicators

	Introduction
	· Relevant biological Information presented that relates specifically to the practical being investigated.  The information relates to the aim of the experiment.

· Own words; refer to lab to get ideas

· May include the following terms/ideas in the intro (as a guide):

· Diffusion

· Osmosis (define both)

· Concentration gradient

· Passive transport

· Solute/solvent

· What does the potato represent?

	Aim
	· Indicates the purpose of the experiment



	Hypothesis
	· Has the correct format- is not in the form of a question.

· Links the independent and dependent variable and is a prediction.

	Materials


	· Copy from lab handout

· List materials used (dot point form)

	Method
	· Copy from lab handout



	Variables
	List each type of variable (with units) with brief explanation – use a subheading for each type:

Independent (the thing you change; what is on the x-axis)

Dependent (the thing you measure as results; what is on the y-axis)

Controlled (the things you keep the same to make it fair; should have 3-4)

Uncontrolled (the things you could not really control that may have impacted results; should have 2-3)

	Safety/Ethical Audit
	· Detailed analysis of the potential risks, hazards and how they are managed, and the precautions taken in the classroom. Any relevant ethical considerations.

	Results
	· Include all data from lab

· Tables have the correct format (title; units at top of column; etc.)

·  Table 1: _____________
· Data is represented in an appropriate manner- all data is shown

· Significant figures are correct

· Graph is drawn appropriately- axis are labelled, appropriate scale used, title, size, correct format; lines/curves of best fit

· X axis = independent variable

· Y axis = dependent variable
Average Class Results compared to group results (if you have)

	Discussion
Analysis
Evaluation
	· Explains all the data obtained – why are you getting these results based on your bio knowledge
· Provides reasoning based on the data for supporting or rejecting the hypothesis

· Identify any trends and discuss; if none – say so; explain
· Explain various parts of the curve/line of best fit
· SEE GUIDANCE SHEET for EXTRA HELP
· Identifies potential sources of random and systematic error specifically & their impact on data (to what degree and justify!); sources of uncertainty 

· States and justifies to what degree the data is reliable, etc.

· Discusses the data’s reliability, accuracy, precision, and validity with justification!!! *(explain your thinking)

· Evaluates the experimental method and suggests possible relevant improvements to the design and how it would impact data accuracy or reliability.

· SEE GUIDANCE SHEET for EXTRA HELP



	Conclusion*
	· Indicates whether the aim of the experiment has been met with justification;

· Briefly restates the overall trend of the experiment.

· Any overall limitations of the study pointed out with justification
· SEE GUIDANCE SHEET for EXTRA HELP



	Communication
	· Use of appropriate biological terms and conventions; 3rd person



Stage 1 Biology Summative Completion Practical & Deconstruct and Design

PART B – Deconstruct & Design
Factors that Affect Cellular Respiration

Assessment:

IAE 1




One 45 min lesson supervised.

Requirements:

· Minimum = size 11 font

· Maximum = 4x A4 pages

· Referencing – only points from your research on specific information that relates (use footnotes for this)
Deconstruct and Design Task: Effect of a factor on cellular respiration.

What makes an organism do cellular respiration faster?

Introduction and Purpose of Task:

Each individual cell is responsible for the production and use of energy in order function and stay alive. Cells accomplish this task by breaking down nutrient molecules (such as glucose) to generate ATP (adenosine triphosphate), which can then be used to enable cellular processes that require energy to occur.  This process is called cellular respiration. Respiration may occur in the absence (anaerobic) or presence (aerobic) of oxygen.

Measuring the rate of cellular respiration can either rely on measuring the volume/amount of oxygen taken in, or the volume/amount of carbon dioxide being released.   There are numerous techniques, types of equipment or methods that can be used to measure respiration. 

Your task is to design an investigation to test the effect of a factor on the rate of cellular respiration in an organism, to investigate the question, what makes an organism do cellular respiration faster? You will need to do research and determine what type of organism could be used (consider safety, the ethics, ease of working with the organism) and what method of measurement will be used to test your hypothesis.

To deconstruct this problem, you may need to consider the various aspects of this question including but not limited to: type of organism (e.g. algae, meal worms, yeast), what factors effect respiration, how to measure respiration, equipment that could be used, anaerobic or aerobic respiration, other variables. ASK questions about the question, show what you find, and then make your decisions (showing your justification).
1. Deconstruct a problem: 

Brainstorm the various aspects of the question: What makes an organism  do cellular respiration faster? 

A table may be an appropriate way to organise your thinking and ideas. Using numerous sources research the questions about the key question.  Record what you find and show your thinking behind what you finally decide/choose. SHOW ME YOUR FINDINGS AND YOUR THINKING/SELECTION PROCESS!
	Considerations
	Aspects of the Question: What makes an organism do cellular respiration faster?

	
	type of organism
	type of respiration
	Method options
	Measurement of respiration
	Other variables

	Options
	
	
	
	
	

	Questions to research
	
	
	
	
	

	Findings:


	
	
	
	
	

	Possible Limitations
	
	
	
	
	


2. Design: 

Design an experiment to test the effect of one factor on the rate of cellular respiration. You will need to determine your independent and dependent variable, as well as relevant controlled variables to do this effectively. In the end you should get an aim like this to design your experiment around:
Aim:  “What is optimum _____________ for _________ respiration in ___________ cells.”
In your design include all details required to undertake a reliable and valid experiment. You must also consider the ethical and safety aspects of this experiment.  
a. Aim

b. Variables, measurement of the dependent variable, one independent variable, constant variables

c. Hypothesis

d. Materials and Equipment required

e. Method suitable to test the hypothesis

f. Blank data table – be clear on what you measure; how you measure; what data you might get; how many trials you will conduct; an average column, etc.
Annotate your deconstruction and design to justify the decisions you have made about such things as the organism you have chosen, the independent and dependent variables, how and why you will control other variables, number of trials, measurements.

Evidence of deconstruction, the method/procedure chosen as most appropriate, and a justification of the plan of action must be a maximum of 4 sides of an A4 page. 
Key things that are being looked for:

· Clear annotations that demonstrate your reasoning and thinking through

· Indication of your research questions and your findings

· Good to use a table to considering different aspects of the question when you deconstruct.

· Be clear on your variables – and explain what they do in the investigation and how they may impact data

· Justify decision you make when coming up with your ‘best’ method – why, etc.

· Justify materials and each method step clearly

· How you will measure results quantitatively and how you will record them

· Detail in method and materials.  I.e. “Sugar” = is not detailed.  State the type, brand, all volumes and measurements and units, etc.

· The ‘design’ part of this is really important to do well (so is the ‘deconstruct’) ( 

NOTE:  See resources on next page and also on Haiku for further guidance on how to do a deconstruct and design.
The more successful responses for the deconstruct and design commonly:
· provided detailed evidence of their deconstruction within the maximum of four sides of an A4 page (IAE1/KA4)

· constructed hypothesises using appropriate scientific conventions rather than forms such as: “I guess that X will happen” or “The reaction will increase as the temperature rises because there is an increase in kinetic energy and velocity resulting in molecules reaching the activation energy and increasing the reaction of the enzyme.” (IAE1)

· provided an individual, creative, and thoughtful deconstruction of a problem for which the outcome was uncertain. (IAE1)

· from their deconstruction, developed a clear, logical design to investigation one aspect of the problem in which a single variable was manipulated (IAE1)

· produced a design which included a detailed list of materials and a method in a well-structured format and with sufficient detail that it could be implemented without further information. There were also justifications for the materials chosen and the method suggested. For example, reasons for choosing a particular range of pHs, or a specific number of samples for each concentration of plant hormone. (IAE1)

· identified factors which could not be controlled and why they could not be controlled (IAE1/KA4)

· included a blank data table with correct columns and headings (including units) that could be used to record the data collected. This provides evidence of both an understanding of sample size, measurement to be made and representation of data (IAE1/IAE2)

· made it clear where the four A4 pages of their deconstruction and design finished and where the report on their investigation began
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