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 Introduction
Welcome to science inquiry!  To help guide you through this inquiry process we have included an extensive list of guidelines, explanations, and rules.  Make sure you are clear about them, share them with the people helping you at home and please ask questions.  This is your opportunity to share with others your interest, hard work and creativity.  

1.
You may do your own project or work in a group of no more than three.

2.
Your project must be based on an experiment.  You will follow the scientific method and collect MEASURED DATA.  The project must include a data table with measurements and their units that can be graphed.  If you want to build something, that’s great, but make sure something about it can be tested and measured.

3.
Follow the sheets included in this packet that will not only guide you through each step of the scientific method, but will also help you pull things together at the end like the bibliography, poster, and oral presentation.  Make sure you have a three-ring binder to hold the packet in.

4.
The sheets in this packet are rough drafts and are due along the way.  Your individual teacher will set due dates and grading.  There is a deadline checklist paper included in the beginning of this packet to keep track of what you have done.

5.
For each data point, there must be at least 3 trials.  When you choose your project, keep in mind the cost of supplies and time available.

6.
Animal projects require additional approval.  Leave your pets alone!

7.
If you are going to use plants, plant 20 seeds per group in case some die.  Plant seeds by early December so they have time to grow.  Don’t start experimenting on the plants until they have all sprouted and have a set of leaves.

8.
You may change your project idea up until the due date of the research sources.  

9. 
Even if you are absent on the due date, your project is due.  

Project Due Date:

February 22, 2013
Grading Sheet
Project Section 

Deadline

Possible Points
Points Earned

Topic Selection

September 25



Problem Statement

September 28

5

___________

Research 

4 sources

November 9


10

___________

Summary

November 9


10

___________



Hypothesis


November 9


10

___________







Experiment:


Materials

December 7


5

___________

Procedure

December 7


10

___________
 

IRB Forms

December 7




___________

Record and Analyze Data:


Data table

January 25


10

___________




Graph


January 25


10

___________




Statistics


January 25




___________

Analysis and Conclusion
February 8


20

___________





Final Project

Research Paper

February 22


50

___________

Power Point


February 22 


100

___________


Poster- HISEF 






Catalyst Fair - Poster




Problem Statement


The next step is to turn your topic into a problem statement for the project.  The problem statement is a sentence or question that identifies the independent variable and the dependent variable.

Independent variable:
the variable or factor that you decide to change; the cause

Dependent variable:
the effect that you measure as a result of the independent variable

Example:
How does the amount of water affect the height of plants?


Independent variable:
amount of water 


Dependent variable:
height of plants

Notice in the example that both the independent and dependent variables are measurable in metric units.


Think about your topic and imagine a few possible independent and dependent variables that you could use.  List them below.


Independent Variables



Dependent Variables
________________________________

_______________________________

________________________________

_______________________________

________________________________

_______________________________


Now choose one from each list that will work well together and that you find most interesting.  Write a problem statement including these as your independent and dependent variables for the project.  Make your problem a complex question. Try beginning with “How does….” or “What effect does…”.

PROBLEM STATEMENT:

Teacher okay: _____

Research Explanation
When you do research, you want to find articles and books that can teach you something about the independent and dependent variables of your project.  Learn about the topic so that you can make a hypothesis in the next step based on intelligent information.  Your conclusion will have to be related to what you learn about the variables now and how they turn out in your experiment.  Therefore, the research is the foundation of a good hypothesis and a meaningful conclusion.

No complaining about how hard it is to find sources for your topic.  Don’t wait until the last minute.  Take advantage of the librarians and interlibrary loan.  Visit other libraries.  This step is not hard, but it requires you to plan and be persistent.

YOU MUST HAVE AT LEAST 4 SOURCES:
1 BOOK








1 PERIODICAL (journal, newspaper,

magazine)








1 BOOK OR PERIODICAL








1 OTHER (encyclopedia, Internet, interview

with an expert in the field, book,

periodical, etc.)

Come up with keywords for your research.  Use your independent and dependent variables, any words or phrases related to them, or synonyms.

KEYWORDS:

Source 1 - Book
Title:

Author(s):

Publishing company:

City where it was published:

Date of publication:

Page(s) you used:

Rewrite the information above in the correct bibliographic format.  Refer to Basha English Department Writing Handbook that uses MLA format.

Bibliography:
Two things learned from this source:

1.

2.

Teacher okay: _____

Source 2 - Periodical
Title of periodical:

Title of article:

Author(s):

Volume number of periodical:

Date of periodical:

Page(s) of article:

Refer to Basha English Department Writing Handbook to rewrite the information above in the correct MLA bibliographic format.  

Bibliography:
Two things learned from this source:

1.

2.

Teacher okay: _____

Source 3 - Book or Periodical

Title of book/periodical:

Title of article:

Author(s)

Publishing company:

City of publication:

Volume of periodical:

Date of publication:

Page(s):

Refer to Basha English Department Writing Handbook to rewrite the information above in the correct MLA bibliographic format.  

Bibliography:
Two things learned from this source:

1.

2.

Teacher okay: _____

Source 4 - Your choice

If this source is a book or periodical, see the previous pages for the kind of information necessary.  If it is an Internet source, obtain the information below:

Internet source
Title of article:

Author(s):

http:// address:

Date of document or date downloaded:

Refer to Basha English Department Writing Handbook to rewrite the information above in the correct MLA bibliographic format.  

Bibliography:
Two things learned from this source:

1.

2.

Teacher okay: _____

Extra Source(s)

If this source is a book or periodical, see the previous pages for the kind of information necessary.  If it is an Internet source, obtain the information below:

Internet source
Title of article:

Author(s):

http:// address:

Date of document or date downloaded:

Refer to Basha English Department Writing Handbook to rewrite the information above in the correct MLA bibliographic format.  

Bibliography:
Two things learned from this source:

1.

2.

Teacher okay: _____

Extra Source(s)

If this source is a book or periodical, see the previous pages for the kind of information necessary.  If it is an Internet source, obtain the information below:

Internet source
Title of article:

Author(s):

http:// address:

Date of document or date downloaded:

Refer to Basha English Department Writing Handbook to rewrite the information above in the correct MLA bibliographic format.  

Bibliography:
Two things learned from this source:

1.

2.

Teacher okay: _____

 Research - Written Summary

After completing the research, you must summarize what you have learned about the independent and dependent variables in 3-4 paragraphs.  Reread the notes you took.  Organize the information in a logical way; don’t just list in order what each source told you.  Think of this as a mini-report about your variables.

Pay attention to grammar, spelling, and sentence structure.  Do not use the 1st person (I, we, my, etc.).  Use introductory and concluding sentences.

Hypothesis

After learning about the independent and dependent variables, you must make an educated guess about how the experiment will turn out.  The hypothesis is one sentence that states what you think the answer to the problem statement will be based on what you learned in the research.  The sentence should indicate what you expect the dependent variable (effect) to be as a result of changing the independent variable (cause).

The hypothesis should not be written in 1st person (I, we, my, etc.).  Try using one of the formats below for writing your hypothesis, or adapt one of them so that you don’t end up saying “My hypothesis is…”  

1.
It is hypothesized that there is a direct relationship between ___________________ and


______________________.

2.
The hypothesis for this research project is that _______________________ will cause a

significant change in ____________________.

3.
It is hypothesized that ____________________________ will result in ______________

_________________________.

WRITE YOUR HYPOTHESIS:

Teacher okay: _____

Material and Procedure

In the space below list the material needed to perform the experiment. 

Sketch and label the set-up of your material.

Attach to the back of this paper a step-by-step written procedure for your experiment from set-up to analysis of data.

 Record and Analyze Data - Data Table

You must have a data table drawn before you experiment so that you have a place to record your observations neatly.  It is difficult to draw one sample data table as an example, since yours will depend on the type of experiment you choose, but the one below may help you get started.

Guidelines:
1.
Label each data table with a number and title.



2.
Each column should have a heading with units if appropriate.



3.
All 3 trials for each group should be shown.



4.
The average for the trials in each group should be calculated.

Table 1: Growth of Marigolds (in cm) with Different Amounts of Water (in mL)
	Amount of Water

(mL)
	Height of Plants

(cm)

   Trial 1                Trial 2                Trial 3
	Average

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Sketch your data table on the next page and use it as a rough draft for your experiment.

Teacher okay: _____

Record and Analyze Data - Graph
Guidelines:

1.
Use graph paper or a computer.

2.
Decide whether a line graph or a bar graph is better for your data.

3.
Label the top of the graph with a number and title that includes the dependent variable first and the independent variable second along with units of measurement

4.
Label the x-axis with the independent variable and its units.

5.
Label the y-axis with the dependent variable and its units.

6.
Number the axes appropriately.  Label the individual bars appropriately.

7.      Indicate the relationship between the variables.

Sketch your graph here (or attach it) in order to have it checked before the final draft.

Teacher okay: _____

Conclusion
The conclusion will be another mini-report that summarizes the experiment and relates it to the research and hypothesis.  In addition, you need to think about how the experiment might be improved upon.  Before writing a rough draft of your conclusion, fill in the information in each area below.  These are the things that you will then organize and summarize in the conclusion.

1.
What was the answer to the problem statement?

2.
Was your hypothesis supported or not?

3.
List data averages that will defend your answers to #1 and #2.

4.
List at least 3 errors that might have happened and explain how they affected your results.  (Do not include “I might have written down the wrong number,” or “I might have calculated wrong,” etc.)

Conclusion Cont’d
5.
What could be done differently if you repeated this experiment (either to minimize errors or help clarify your results)?

6.
What is the importance of this experiment?  What impact could the results have?

Fill in this paper and type up your conclusion on a separate paper.
(you must have a minimum of 5 paragraphs)

PowerPoint presentations
Your presentation will be graded on the following criteria

Spelling:  









Done ______

Grammar:  









Done  _____



- places where commas are needed



- places where capitalization is needed



- incorrect verb tenses

Complete sentences:  







Done  _____

Clarity:  









Done  _____

Format:  Make sure that your PowerPoint has all the required parts



-  Problem statement






Done  _____

-  Research section






Done  _____



-  Hypothesis







Done  _____



-  Materials and Procedure





Done  _____



-  Tables and Graphs






Done  _____



-  Analysis and Conclusion





Done  _____



-  Bibliography






Done  _____

Your presentation will also be timed.  You have 9-11 minutes for your presentation.  Will lose points if you run short or run long.

Your presentation and report is due by the 3 pm on Friday  February 22, 2013.  The powerpoint will need to be loaded onto your computer folder.  You will be using the LCD projector.  

You will also be evaluated by the class.  This will be factored into your grade.

