Seeing Is Not Necessarily Believing
Lesson Plan
Summary:  In this inquiry activity, students are shown an unidentified object that bears a striking resemblance to a candle.  They are asked to use the steps of the scientific method to develop and test a hypothesis and finally draw a conclusion whether the data supports their hypothesis.  The trick to this inquiry is that the “candle” is really a cored section of an apple with a sliver of a nut for a wick.  The end of the observation period will conclude with the teacher actually eating the candle, an action that will put most of the student’s hypotheses into doubt.

Ready…

· Gather Materials

· apple; large

· large diameter apple corer (for example Pampered Chef’s The Corer) or use a cork borer 

· almond nut sliver (other nuts can be used)

· pairing knife

· matches or lighter

· lemon juice

· instruments for making quantitative observations such as a scale, ruler, tape measure etc.

· Copies of data sheet for each student in class

· Copies of scientific method for each student or on a display media such as a poster or overhead

· Preparing the candle:  

1. Using a large apple, push the corer through the largest fleshy part (not around the core).  The resulting cylinder apple piece will become the candle.  Use the pairing knife to cut off the visible pieces of apple skin on either end of the cylinder.

2. If you are preparing several “candles” ahead of time, put a little lemon juice over the cylinder to keep the apple from turning brown.

3. Push a sliver of nut into the top of the cylinder.  This will become the wick.

4. To give it a realistic look, light the nut wick and let it burn just a little so it has that black wick look.

Get Set…

· Using the scientific method sheet, review the steps orally.  Say, “We will be doing a small activity to use these steps today.”
· Show the “candle” but do not call it a candle.  Say, “I would like us to make some observations of this object.  What is this?”

· Take a few answers and point out that they have just done the first two steps in the scientific method.  They have addressed a question and made a hypothesis.

· Take a few moments to refresh that hypotheses are not just random guesses but actually based on our own background, experiences and observations.

Go!!!

· Pass out the data sheet.  Have students record their hypothesis and their immediate observations that lead them to this hypothesis.
· Say, “How can you test your hypothesis?”  Split into teams of two or three students.  Have each group develop a test for the object to determine “what it is.”  Each group will have to come up with something original and different from the other groups. 

· Next, each group should record their testing procedures in detail on their data sheet.

· As a teacher demonstration, use each of the group’s procedures to test the object.

· Have groups record results and keep a class list of results for discussion.

· Finally, if no group has come up with this idea, say “I have one additional test to perform.”  Light the wick, let it burn slightly, blow it out, make sure you have the class’s attention and then take a bite.  Hopefully you can finish off the candle in a bite or two and then continue.  Record this result on the class data also.

PutItAllTogether

· As a class, examine the data and analyze the results of their tests.  Ask, “Do you think our data supports your original hypothesis?”
· Have the students complete the conclusion section on their data sheet.  

· Pass out the Family Page for the students to complete at home with their parents (if desired)

Optional Day Two

On the second day, the students will surely bombard you with questions as to what the “candle” really was.  I always like to take the opportunity to let them make additional oral hypotheses and discuss how they would test them.  Afterwards, I unveil the mystery by showing one of the corer apples, the corer and how I made the “candle.”  You can also show them the wick or let them make hypotheses about this piece also.  
Name ______________________________
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Student Data Sheet

Question:  What is the shown object?

Hypothesis:  A hypothesis is a response to the question.  Write a hypothesis below.  Your hypothesis should be in complete sentences that begin with a capital letters and end with periods.  
________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________

Observations:  What immediate observations did you make about the object that leads you to develop the above hypothesis?  Specify at least two.  Use complete sentence(s).

________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________

Procedure:  What steps are you going to use to test your hypothesis and gather information on the object?  Record your steps in the correct order below.

Data:  Record the results of your experiment below.  Record observations from other group’s experiments that would either prove or disprove your hypothesis.

Conclusion:  A conclusion is a summary of the results of your experiment.  Does your data support your original hypothesis or does it now seem incorrect?  Record your conclusion below.  Start with saying whether the data proves or disproves your hypothesis and then telling why.  Use data from the experiment as proof.  If your results disprove your hypothesis, include in your conclusion a new hypothesis.
Seeing Is Not Necessarily Believing

Background Information
Summary:  In this inquiry activity, students are shown an unidentified object that bears a striking resemblance to a candle.  They are asked to use the steps of the scientific method to develop and test a hypothesis and finally draw a conclusion whether the data supports their hypothesis. The trick to this inquiry is that the “candle” is really a cored section of an apple with a sliver of a nut for a wick.  The end of the observation period will conclude with the teacher actually eating the candle, an action that will put most of the student’s hypotheses into doubt.
Related Topics:  physical and chemical properties; physical and chemical changes; quantitative vs. qualitative observations; previous knowledge in making educated hypotheses; heat/light
Classroom Time Required:  45 minute class period 
Background information:

The unidentified object is actually a cylinder made from an apple with a sliver of almond as a wick.  This “candle” will burn for only a short period of time but when it goes out it will produce a realistic smoke.  However, the smell is different.  At the end of the observation and testing section, the teacher will eat the candle.
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Proficiency Assessment

Multiple Choice:  Circle the correct answer.

1. A hypothesis is
a. a known fact

b. an educated guess

c. a random guess

d. an unknown fact

2. Joey looked outside and saw black and gray clouds.  He then turned to a friend and said it was going to rain.  How did Joey know it was going to rain?

a. Joey heard the weatherman says that morning that it was going to rain.

b. Joey knows that black clouds always mean bad weather and since they don’t live in a tornado area that must mean only rain.

c. Joey is incorrect.  Black clouds mean that the sun is shinning more strongly and the clouds have to be thicker to cover the radiation.

d. Joey drew on his  previous knowledge that black clouds usually appear before rain and made an educated guess that rain is coming. 

3. Amanda came home from school one day to find the house a wreck.  There were shoes everywhere and the gate that usually closes off the kitchen was on the floor.  Upon closely examination of the shoes, Amanda notices that several of them are wet.  Which of the following is a likely inference as to what happened while Amanda was at school?

a. Amanda forgot to put her shoes away before she left for school and the roof leaked, causing the shoes to get wet.

b. Amanda is a swimmer and her shoes were wet from the previous night’s meet.

c. Amanda’s pet, presumably a dog, knocked down the gate from the kitchen and chewed up Amanda’s shoes.

d. Amanda’s little sister took her shoes.  Since her little sister is teething, she drooled all over them and that is why they are wet.

4. Please explain why you choose the answer to the above question.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. You come to school happily on a bright and cheerful Monday morning, pausing to say hello to all your friends.  As you arrive at your shinny, clean locker, you begin to put in the combination to make it open.  After correctly entering the numbers, you pull and the locker, surprisingly, does not open!  Knowing that you keep you locker extremely clean and neat, the possibility that something is stuck cannot be the reason your locker will not open.  What other reasons might your locker not have opened?  List each hypothesis and give the step(s) you would take to test that hypothesis to open the locker.  You must give at least two hypotheses.
	Hypothesis as to why the locker will not open
	Step(s) you will take to test the hypothesis

	
	


Name ________________________________
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Family Page

Dear Parents,

What’s happening in class:
In science class today, your child was asked to investigate an unknown object.  They were required to use the steps of the scientific method to develop a hypothesis (an educated guess) about what the object is and develop a test to determine if their hypothesis was correct.  Based on the data from their experiments, your child had to re-evaluate their original hypothesis and its trueness.

What you can do at home:

What you can do at home is encourage your child to share what they thought the object was and what they think it is now.  Most of the students believed it was a candle at first and later went on to revise their hypothesis to such things as a cheese stick or an apple core.  Ask your kids why they thought it was a candle and what observations did they make that supported this conclusion.  Ask them what they think it is now.  Share some of your hypotheses about the object as your child describes it to you.
Record:

Below please list some of the hypotheses you and your child came up as to what this object actually is.  Ask them to provide an observation or reason for each hypothesis.  An example is given.

	Hypothesis:


	Observation to support hypothesis:

	Example:  It’s a cheese stick


	I believe it’s a cheese stick as the object had a cylinder shape.

	
	

	
	

	
	

	
	


Scientific Method

1. Identify a question.

2. Form a hypothesis.

- gather information (observations) and propose an answer to the question

3. Test the hypothesis.

- perform experiments (procedure)

- record observations made during the experiments

- record data

4. Analyze results.

- look for patterns in your data or observations

5. Draw a conclusion.

    
   -  communicate your results

- back up your conclusion(s) with your data and observations from your experiment

- relate it back to your hypothesis

Books:
[image: image5.png]SCIENCE MAGIC
TRICKS

NATHAN SHALIT




Science Magic Tricks  by Nathan Shalit
ISBN# 0486400425

Easy-to-follow instructions, clear illustrations for 50 safe, science-related tricks: making squares and lines disappear, creating a magical doorway out of paper, cutting glass with scissors, and much more.

This book can be used as additional “tricks” like the candle to show how things are not always what they appear to be from first observation.
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The Mysteries of Harris Burdick by Chris VanAllsburg

ISBN# 0395353939
This book contains wonderful pictures along with a title and sentence written about each picture.  Cover up the words and let your students make observations and inferences about what is going on in each photo.  They will definitely get your students thinking.
Websites:
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An Exploratorium-At-Home Book




http://www.exploratorium.edu/science_explorer/
This site has some fun science activities made from common but unexpected materials.



Brain Pop Precision and Accuracy

Use this brain pop movie emphasize the importance of making precise and accurate measurements during experiments.



Measurement

Use this brain pop movie to review the metric system with your students.

