Unit 0 PBA - Termites and the Scientific Process

Today in lab we are going to put the scientific process into practice.  Each “research lab” (group of 4) will be given the following:
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4-5 Termites

Several Sheets of paper

Pens

Brushes
Step 1: Making Observations (August 21st)
Place several termites on the paper.  (Be gentle as that are easily squished, so use the brush to keep them from straying)  Watch carefully as the termites roam around the paper.  Using different pens, even a pencil or 2, draw lines to see if this influences their movement.  Record ALL observations.
Step 2: Developing Hypothesis and Research (August 22nd)
Discuss your observations with the rest of your “research lab.”  Can you make any general statements regarding termite behavior based on your specific observations?

Now develop at least 3 hypotheses – Remember that these should be answers to the question as to why the termites moved, based upon your observations and they should be TESTABLE.  For example, you may try to assess whether termites travel in circles or straight lines, but not which one makes them “happier.”  Record your 3 hypotheses.

Step 3: Designing an Experiment (Homework for August 22nd-due August 23rd)

Now it is time to use you ingenuity to develop a procedure whereby you can test one of your hypotheses.  Develop this into a formal hypothesis (if…then) and write out.  This is the exact procedure that you will use.  It should be specific including the number of organisms used , length of time observed, criteria used  to determine positive and negative response, what kind of data will be acquired, what are your variables, how many times will YOU repeat this experiment, etc. 
 Quantitative (mathematical/numerical) data are preferred because they are objective and cannot be influenced by your feelings.  A well-designed experiment should be repeatable in order for others to replicate your study and produce similar results that will validate your conclusions. 
Step 4: Run Experiment (August 23rd)
Run your experiment as designed.  Collect and record ALL data and observations.  Do NOT discard, change, or “fudge” any of your results.  Record only what actually occurs.  We learn from all experiments, whether your hypothesis is supported or not.
Step 5: Analyze Data (August 23rd) 
Organize your data into tables and/or graphs.  Study the results.  Do the results support or refute your hypothesis?  Were there any variations in the observed behaviors?  Were there any surprises?  Based upon your data, would you accept, reject, or modify your hypothesis?  Why?
Step 6: Share Mini-Posters/Feedback (August 24th)    

Your group will share the mini-poster you have created while working through the scientific process of developing your hypothesis, procedure, variables and conclusion.  
Step 7: Write a Laboratory Report (August 23rd – 26th) Due: August 27th   

Your lab report will consist of the 6 sections listed and described below. You should keep them in the order that they are listed, and should include the appropriate heading for each section. You may have more than one paragraph in some sections.
Each individual will turn in a formal lab report.  Refer to the Lab Report Guidelines and Rubric for details.

Cover Page

Contains an appropriate title (Effect of _________ on _________), name, date, class period, and appropriate image.  

Introduction (2 paragraphs minimum / 1 paragraph = 4 sentences minimum)
The introduction will provide relevant background information about the lab you are performing and the organisms you are observing in a clear logical manner. It should incorporate the subject matter that is related to the lab, introduce any information that was used to generate your hypothesis and that is addressed in the conclusion.  You will include in- text citations following any information that was originally stated, or learned from outside sources.   Be sure to state the objectives/goals of the lab, the hypothesis being tested, identify the control groups, and the dependent and independent variables. 

Materials 

This should be a comprehensive and detailed LIST (not a paragraph) of materials that were used in the lab.  Include specific type of equipment and number of each that was used. 
Methods

This section addresses every procedure that was followed in the lab. The procedure section should be written in 3rd person, in passive voice and in past tense.  Each step in your procedure should be included in a numbered list.

Data / Observations

This section should include all of the data that was gathered, organized into charts or tables. You will then analyze your data by creating graphs following all graphing rules.

Conclusions (2 paragraphs minimum / 1 paragraph = 4 sentences minimum)

In this section, you should make inferences about the data you collected in your lab, and discuss ALL observations that were made. Be sure to explain your thought process and make logical connections between your data and your conclusions.  Explain whether or not your hypothesis was supported or refuted and how your data indicate this.  You should explain ALL potential sources of error from the lab, how the errors affected the data, and discrepancies in your data or other unexpected results. You should also include what you would change if you were to repeat the lab. 

Honors Biology Lab Reports – General Guideline

Format
· Cover Sheet

· Descriptive Title (Effects of _____ on the ______of Termites).
· Name, date, period

· Paper

· NO 1st PERSON (I, me, you, we, us, etc.)

· Plagiarism will not be tolerated! This includes copying your partner’s lab report.  Be sure to follow all citation rules and give credit where due. Refer to student handbook for consequences.
· Font: Times New Roman

· Size: 12pt

· Paragraph: Double-spaced.  Indent as start of new paragraph.

· Margins: No larger than 1 inch.

· Works Cited

· APA format

· Alphabetical order

· Numbered

This is a FORMAL report, so the final project should be your BEST effort.

If you do MINIMUM WORK, you will earn a MIMINUM GRADE!

Important Dates:

8/21

Tuesday

Introduce Project/Observations
8/22 

Wednesday 

Meet in the Media Center for Termite Research
8/23

Thursday

Run Termite Lab
8/24

Friday 

Mini-Poster Presentations

8/27

Monday

Final Formal Lab Report Due


Name: _________________________






Project Grade: ________

Termite Experiment

Grading Rubric: Honors Biology


Unit 0: Intro to Science

	Performance Element
	Not Attempted (0-1)
	Novice

(2)
	Apprentice

(3)
	Proficient

(4)
	Distinguished

(5)
	Weight
	Points earned

	Cover Page
	Is not present or Title is not descriptive
	Includes one of the following: Descriptive Title, Name, Class Period, Date.
	Includes two of the following: Descriptive Title, Name, Class Period, Date.
	Includes three of the following: Descriptive Title, Name, Class Period, Date.
	Includes ALL of the following:

Descriptive Title, Name, Class Period, Date.
	x 1
	

	Introduction:

Problem & Research
	Not included or does not relate to experiment
	Includes one of the following:

Brief statement about the question/problem addressed in experiment and discusses research of Termites, research of variable and reasoning leading to hypothesis.
	Includes two of the following:

Brief statement about the question/problem addressed in experiment and discusses research of Termites, research of variable and reasoning leading to hypothesis.
	Includes three of the following:

Brief statement about the question/problem addressed in experiment and discusses research of Termites, research of variable and reasoning leading to hypothesis.
	Includes ALL of the following:

Brief statement about the question/problem addressed in experiment and discusses research of Termites, research of variable and reasoning leading to hypothesis.
	x 3
	

	Introduction:

Hypothesis
	Is not present or does not address problem as stated.
	Hypothesis stated but not as an “If ____, then ____.” statement that applies to the stated problem.  
	Hypothesis stated as an “If ____, then ____.” statement that applies to the stated problem.  
	Hypothesis stated as an “If ____, then ____.” statement that applies to the stated problem.  Identifies the Independent variable, Dependant Variable.
	Hypothesis stated as an “If ____, then ____.” statement that applies to the stated problem.  Identifies the Independent variable, Dependant Variable and control addressed in this lab.
	x 2
	

	Materials
	Is not included or provide very few of materials used in the experiment
	Provides a list of some of materials used in the experiment
	Provides a list of most of the materials used in the experiment
	Provides a list of all materials used in the experiment
	Provides a detailed and thorough list of all materials used in the experiment.  
	x 1
	


	Methods
	No Procedure included, or is not enough for reproduction of experiment
	Step-by-step procedure including some procedures followed for experiment.  
	Numbered step-by-step procedure including most procedures followed for experiment.  
	Numbered step-by-step procedure including all procedures followed for experiment.  
	Detailed and Numbered step-by-step procedure including all procedures followed for experiment.  Includes drawing of lab set up.
	x 4
	


	Performance Element
	Not Attempted

 (0-1)
	Novice

(2)
	Apprentice

(3)
	Proficient

(4)
	Distinguished

(5)
	Weight
	Points earned

	Data
	No Data is included, or is unorganized.
	Includes one of the following: Raw data collected during procedure, organized into tables, Descriptive title and labels indicating units of measurement
	Includes two of the following: Raw data collected during procedure, organized into tables, Descriptive title and labels indicating units of measurement
	Includes three of the following: Raw data collected during procedure, organized into tables, Descriptive title and labels indicating units of measurement
	Includes ALL of the following: Raw data collected during procedure, organized into tables, Descriptive title and labels indicating units of measurement 
	x 2
	

	Conclusion:

Results
	Not included or does not represent raw data.
	Includes none of the following:

Appropriate graphical analysis of raw data with descriptive title, Labeled x and y axis 

Describe the graphical trend that exists between Termite behavior and tested variable.  
	Includes two of the following:

Appropriate graphical analysis of raw data with descriptive title, Labeled x and y axis 

Describe the graphical trend that exists between Termite behavior and tested variable.  
	Includes three of the following:

Appropriate graphical analysis of raw data with descriptive title, Labeled x and y axis 

Describe the graphical trend that exists between Termite behavior and tested variable.  
	Includes all of the following:

Appropriate graphical analysis of raw data with descriptive title, Labeled x and y axis 

Describe the graphical trend that exists between Termite behavior and tested variable.  
	x 2
	

	Conclusion:

Discussion
	Is not included or does not demonstrate understanding of procedure
	Includes a discussion of one of the following: 

Potential sources of error and how they impact the data.  Discuss what is learned form the lab and how/why procedure could be changed if lab was repeated.  
	Includes a discussion of two of the following: 

Potential sources of error and how they impact the data.  Discuss what is learned form the lab and how/why procedure could be changed if lab was repeated.  
	Includes a discussion of three of the following: 

Potential sources of error and how they impact the data.  Discuss what is learned form the lab and how/why procedure could be changed if lab was repeated.  
	Includes a DETAILED discussion of ALL of the following: 

Potential sources of error and how they impact the data.  Discuss what is learned form the lab and how/why procedure could be changed if lab was repeated.  
	x 4
	

	Works Cited
	Not included or none of information and pictures used are cited appropriately 
	Some of information and pictures used are cited appropriately using APA format. Student is deficient in either in-text citation or in works cited
	Most information and pictures used are cited appropriately using APA format.  Student is deficient in either in-text citation or in works cited
	Almost all information and pictures used are cited appropriately both in-text and in works cited using APA format and in alphabetical order.
	All information and pictures used are cited appropriately both in-text and in works cited using APA format and in alphabetical order.
	x 1
	


