The 6 steps of our science projects:

1. Generate a hypothesis

2. Gather background information

3. Design an experiment

4. Perform the experiment

5. Collect and record experimental data

6. Present your findings

Step One:

Your hypothesis should be stated as a prediction. 

Pick something where you have done a basic experiment and you have an idea what will happen. 

BE SURE THAT YOUR HYPOTHESIS CAN BE MEASURED AND EVALUATED USING AN EXPERIMENT! Ask yourself, is this a prediction that can be measured?

	My Hypothesis:

	

	

	

	

	

	

	

	

	

	I will measure my hypothesis by:

	

	

	

	

	

	

	

	

	


Step Two:

Gather background information.  

Use the textbook, other books, encyclopedias, dictionaries, magazines, newspapers and magazines and internet sites to learn more about the subject of your experiment.  You might find that someone has already done your experiment—if that happens, you’ll need to change yours a bit so that it is original.  You need to have at least two sources of written background information for your project.  You also need to find at least one other source—it can be from videos (television shows) or from people (you can email or talk to scientists, including some who are working at our school.)  Of course, you may have information from more than one internet or media source.   You will also record what you’ve learned from your reading and how that information has affected your experiment.

Each source of information will be part of your bibliography.  Use the forms to keep track of your background sources.  (You will receive four copies of the form—you need to find at least four sources of information.)

	Sources:

	

	Book Title:



	Publisher/Author



	ISBN 

	Publication Date

	Your notes:  (use “   “ around anything you copy word for word.  Be sure to include the names of scientists and where they work if that information is available.)

	Notes:

	

	

	

	

	

	

	

	

	

	


If you use other paper to continue your notes, be sure to put the Source name at the top of your pages so that you can keep them organized.

	Sources:

	

	Videos/T.V. shows

Title:



	Producer:



	Year produced:  

	

	Your notes:  (use “   “ around anything you copy word for word.  Be sure to include the names of scientists and where they work if that information is available.)

	Notes:

	

	

	

	

	

	

	

	

	

	

	


	Sources:

	

	Internet:

 Webpage Title & address

	Publisher/Author

	 

	Publication Date

	Your notes:  (use “   “ around anything you copy word for word.  Be sure to include the names of scientists and where they work if that information is available.)

	Notes:

	

	

	

	

	

	

	

	


	Sources:

	

	Interview:


	Person’s name and their title (their job—ask them, they’ll tell you.)



	Employer 

	Date you did your interview:

	Your notes:  (use “   “ around anything you copy word for word.  Be sure to include the names of scientists and where they work if that information is available.)

	Notes:

	

	

	

	

	

	

	

	

	

	


Step Three:  Design the Experiment  
(To report on your experiment you’ll put the materials after the hypothesis, but for now, put them at the end—you can find all your materials in your plan.)

	My Hypothesis:

	

	My Plan:  (write down your steps.  Use a flow chart instead of this form if that makes more sense to you.)  Get a highlighter pen and highlight the VARIABLES in your experiment.

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	Materials I used:

	

	Data Table:  (This is where you’ll record any measurements that are part of the experiment.)




Steps Four and Five

Step Four:

Do your experiment a few times and record your findings!   Following the procedure you wrote, observe safety rules, record data immediately.

Be sure to follow your plan exactly the same way each time you do the experiment.  (Do the same experiment at least three times!)  Use the data table to record your results.  Write down what you are doing as you go—don’t wait until later.

Once you have completed your experiment several times and you’ve recorded your results you are ready for Step Five.

STEP 5
Use the following worksheet to answer these questions:

1. Descriptions WHAT DOES THE DATA THAT YOU COLLECTED ALLOW YOU TO DESCRIBE ABOUT YOUR EXPERIMENT?

2. Explanations HOW DOES THE DATA THAT YOU COLLECTED ALLOW YOU TO EXPLAIN WHAT YOU OBSERVED ABOUT YOUR EXPERIMENT?

3. Predictions. WHAT PREDICTIONS, IF ANY, ARE YOU ABLE TO MAKE USING THE DATA YOU COLLECTED IN YOUR EXPERIMENT?

4. Models ARE THERE ANY MODELS THAT YOU CAN CREATE THAT WOULD DESCRIBE OR EXPLAIN THE DATA AND FINDINGS OF YOUR EXPERIMENT?

STEP FIVE WORKHEETS:

EVALUATING DATA WORKSHEET #1

1. Descriptions WHAT DOES THE DATA THAT YOU COLLECTED ALLOW YOU TO DESCRIBE ABOUT YOUR EXPERIMENT? ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Explanations HOW DOES THE DATA THAT YOU COLLECTED ALLOW YOU TO EXPLAIN WHAT YOU OBSERVED ABOUT YOUR EXPERIMENT?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. Predictions. WHAT PREDICTIONS, IF ANY, ARE YOU ABLE TO MAKE USING THE DATA YOU COLLECTED IN YOUR EXPERIMENT?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. Models ARE THERE ANY MODELS THAT YOU CAN CREATE THAT WOULD DESCRIBE OR EXPLAIN THE DATA AND FINDINGS OF YOUR EXPERIMENT?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

STEP FIVE WORKHEETS:
LOGICALLY CONNECT DATA WITH EXPLANATIONS WORKSHEET #2

Think critically and logically to make the relationships between evidence and explanations. One way to do this is to use the following worksheet to help you sort out your thoughts.

1. Evidence THE EVIDENCE THAT I HAVE SUPPORTING /REFUTING (choose one) MY HYPOTHESIS IS: ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Explanations THE REASONS THAT THIS EVIDENCE SUPPORTS/REFUTES (choose one) MY HYPOTHESIS ARE:

A.______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

B.______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

C.______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

D.______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

STEP FIVE WORKHEETS:
EXPLORE ALTERNATIVES TO EXPLANATION WORKSHEET #3

It is also very important for scientists to examine their work and be able to recognize and analyze alternative explanations and predictions that become evident from their research. This does not always happen but should be explored.

1. Evidence THE EVIDENCE THAT I HAVE SUPPORTING /REFUTING (choose one) MY HYPOTHESIS IS: ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Alternative Explanations IN ADDITION TO THE PRIMARY EXPLANATIONS I HAVE GIVEN THAT THIS EVIDENCE SUPPORTS/REFUTES (choose one) MY HYPOTHESIS , THERE ARE OTHER POSSIBLE EXPLANATIONS THAT REQUIRE MORE RESEARCH AND THOUGHT BUT MAY BE JUST AS VIABLE.

A.______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

B.______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

C.______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

STEP 6:  Sharing your results:

Take all your notes and put them into a written report.  The first step is a summary:

The Abstract

The abstract is a one paragraph summary of your project. It is used by scientists doing research to quickly review the paper and decide if it has any information in it that will help them with their research. It is also used by librarians and other people who catalog and store information so that they can classify your work and place it with similar kinds of papers.

Your abstract needs to meet the following criteria:

______ No longer than one paragraph

______ State your question

______ State your conclusion

Rough draft: ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Be sure to have at least two people proofread your final abstract. Copy or type your final version on a separate, clean sheet of white paper to be included in your report.  Then put all your work together (see the next page for a checklist)

THE WRITTEN REPORT CHECKLIST

The Table of Contents

The Table of Contents is actually one of the last things you will want to put together on your report. Gather all of the components up, arrange them, number the pages and then fill in the space to the right.

You may choose to personalize the categories that we listed below to make them more specific to your project. For example, instead of “concepts” you may want to list “principles of aerodynamics” if your report is on flight. Also, the titles from the data tables and graphs should be used.

Cover page, title, & your name ______

Abstract (one paragraph summary) ______

Table of contents with page numbers ______

Hypothesis or question _______

Background information

Concepts _______

Word definitions _______

History or scientists _______

List of materials used _______

Experimental procedure

Written description _______

Photo or drawing of setup ________

Data collected

Data tables _________

Graphs _________

Photos or drawings _________

Conclusion and findings _________

Glossary of terms _________

References _________

