Plant Biology QAT Lab

Part 1:  Experimental Design for Seed Germination

Introduction:
Plants are living organisms that sense and respond to changes in the environment around them. In this investigation, you will study the effects of one factor on radish seed germination. You will work in a team of three to carry out an experiment to determine how one particular factor affects the germination of plant seeds. 

Materials:
seeds,  petri dishes,  soil,  paper towel
(other materials may be available if approved by your teacher)

Design:
1.  Choose a factor to investigate (ex: amount of sunlight, temperature, amount of water, position of seed in soil etc.)
2.  Propose a hypothesis for your investigation. For example: If the __________ increases, then the seed will germination faster.
3.  List all the materials you will need for your investigation.
4.  List your independent variable, your dependent variable and all your controlled variables.
5.  Outline, in a clear, easy-to-follow steps of the procedure you will use to carry out your investigation.
6.  Exchange your outline with another group (investigating a different factor) for evaluation. Suggest ways they could clarify or improve their experimental design.  
7.  Modify your experimental design procedure as necessary.
8.  Submit your final experimental design to your teacher for approval.
9.  Once approved, carry out your investigation.

Observations:
Ensure that you have an organized chart or table for recording your observations before you begin the investigation. You must keep a complete record of the entire experiment. These observations must include a quantitative and qualitative observation of each plant. 

Analysis:
Analyze the data collected and explain if your results support or disprove your hypothesis. Compare your results with other groups that investigated the same stimulus and account for any similarities or differences. Often in experiments the results collected are not what were expected. Sometimes the hypothesis is in error and sometimes the experimental design is faulty. Assuming that your hypothesis is correct, discuss the most likely reason why you may not have observed the expected results.

Assignment:
Hand in a complete formal lab report for your investigation. Refer to the Junior Science Lab Report checklist!! Hand in one lab report per group.

DUE DATE:______________________




Requirement for write up for lab: 

· Question:  What is the effect of_________________________________ on ______________________? 
· Variables: State the independent and dependent variables. Identify the control variables.
· Hypothesis:  (include a rationale for your hypothesis).
· Materials: List all your materials used.
· Procedure: Step by step procedure in past tense.
· Observations: table of observations including both quantitative and qualitative.
· Results: Make a graph. 
· Discussion/Analysis:  Give an explanation for your results.
· Conclusion:  State the results of the experiment to answer the questions you posed at the beginning of the experiment and relate back to your hypothesis


	
	Level 1
	Level 2
	Level 3
	Level 4

	Thinking/Inquiry

	Develop a clear question and hypothesis identifying the dependent, independent variables and control variables
	Demonstrates a limited ability in developing scientific questions and hypothesis; variables are vague
	Demonstrates some ability in developing scientific questions and hypothesis; variables are somewhat clear
	Demonstrates considerable ability in developing scientific questions and hypothesis; variables are stated
	Demonstrates a thorough ability in developing scientific questions and hypothesis; variables are clearly stated

	Creates a list of all equipment and/or quantities of chemicals used in the investigation 
	Uses planning skills and strategies with limited effectiveness (missing several items from the list)
	Uses planning skills and strategies with some effectiveness (missing one or two items from list)
	Uses planning skills and strategies with considerable effectiveness (complete list but missing quantities of items)
	Uses planning skills and strategies with thorough effectiveness (complete list)

	Develops a clear procedure using numbered steps and written in past tense and impersonal voice
	Uses planning skills and strategies with limited effectiveness (missing safety precautions, steps aren’t clearly numbered and/or stated)
	Uses planning skills and strategies with some effectiveness (steps are combined instead of separated)
	Uses planning skills and strategies with considerable effectiveness (information is present but not stated concisely)
	Uses planning skills and strategies with thorough effectiveness

	Records quantitative and qualitative observations
	Demonstrates limited ability in recording data
	Demonstrates some ability in recording data
	Demonstrates considerable ability in recording data
	Demonstrates thorough ability in recording data

	Analysis of results
	Demonstrates limited ability in data analysis
	Demonstrates some ability in data analysis
	[bookmark: _GoBack]Demonstrates considerable ability in data analysis
	Demonstrates thorough ability in data analysis

	Performs the experiment in a safe and scientific manner
	Experimental process lacks precision and clarity (many questions asked, incorrect results yielded)
	Experimental process lacks precision and clarity (few questions asked, some incorrect results)
	Experimental process has considerable precision and clarity (minor errors and questions)
	Experimental process is precise and yields clarity and accuracy

	Application

	Discussion 
	Answers are inaccurate and lack detail.
	Some errors and/or inaccuracies
	Minor errors and/or inaccuracies
	Answers are accurate, detailed and reflect the information from the graph

	Conclusion
	Inaccurate conclusion given based on the observations
	Conclusion is somewhat accurate; not referring back to hypothesis
	Conclusion is accurate; minor error(s)
	Accurate answers based on the observations; refer back to the original hypothesis

	Communication

	Expression and organization of ideas and information
	Expresses and organizes ideas and information with a limited effectiveness
	Expresses and organizes ideas and information with some effectiveness
	Expresses and organizes ideas and information with considerable effectiveness
	Expresses and organizes ideas and information with a high degree of effectiveness

	Format of lab
	Major errors and omissions with lab report
	Some errors and omissions with lab report
	A few minor errors with lab report
	Proper lab format including conventions when writing questions, hypothesis etc. 




