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The Scientific Method 

*This lab was created by Ms. Blanarovich from Minisink Valley High School.  Credit is given for this activity to Ms. Blanarovich.
Essential Question:

Why is it essential for scientists to conduct controlled experiments?

Introduction:

Scientists conduct experiments in order to test their hypotheses and answer their questions. A well-designed experiment must have a control. A controlled experiment has at least two groups. There is a control group and an experimental group.  The control group is used for comparison. The experimental group is the group that gets tested. The results of the experimental group are compared to the results of the control group. The control group should be as identical as possible to the experimental group. The only difference is that the control group is not tested or changed. When an experiment does not have a control group then the scientist is unable to figure out the reason for any changes observed during the experiment.

Purpose:

The purpose of this lab is to:

· Analyze a scientific experiment 

· Identify  mistakes in a scientific experiment

· Improve a scientific experiment 

· Expand scientific vocabulary 

· Hypothesis

· Control

· Data

· Variable

· Valid

· Conclusion

Hypothesis:

A well-designed experiment always has a control group.  A controlled experiment is able to test the hypothesis and answer the experimental questions. Without a control group, it is not possible to determine the cause of any changes observed during the experiment.

Materials:

The materials needed for this lab are as follows:

· Pictures of puppies of different sizes

· Experiment # 1: One puppy

· Experiment # 2: One very big and the other very little puppy        Props

· Experiment # 3: 2 identical toy dogs 

· Pet food & jar of vitamins for demonstration                                  

Procedures:

a) Teacher reads experiment # 1 to class using props.
b) Class discusses possible answers to questions for experiment # 1.
c) Teacher reads experiment # 2 
d) In lab groups, students discuss and answer questions for experiment # 2. 
e) Repeat steps c) and d) for experiment # 3.
A Dogged Investigation

Mr. Curiosa loved to observe the world around him.  He was very inquisitive and was always asking questions about what he saw, heard, smelled, tasted and felt. He liked to figure out the answers to his questions by doing experiments.  

Experiment # 1:

On his birthday Mr. Curiosa’s wife gave him a puppy. He named it Bluebell. He noticed that Bluebell did not like to eat store-bought puppy chow.  So, he set out to make a better dog food. Mr. Curiosa did some reading on dogs and their dietary requirements and he made a special vitamin mixture. He began adding the vitamins to his dog’s pet food.

After a year, Mr. Curiosa was very pleased with the way Bluebell had grown, and he showed pictures of the dog to his friends.

“That’s nothing”, one friend said, “What did the dog look like before you started giving it your special food?”

So Mr. Curiosa brought pictures of the dog when it was a tiny puppy. By comparing pictures, you could see that the puppy had indeed grown.

“That’s still nothing”, the friend replied. “All puppies grow; it probably had nothing to do with your new vitamin mixture.”

Mr. Curiosa realized that his friend was right. His experiment had not proven that his new vitamin formula worked. 

Questions for Experiment # 1:

1. Using some of the steps of the scientific method, describe Mr. Curiosa’s first experiment:

a) Observation (what observations did Mr. Curiosa make that lead to his experiment):

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

b) Question (What was Mr. Curiosa’s main question?):

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

c) Hypothesis (What was Mr. Curiosa’s hypothesis?): 

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

d) Procedure/methods (What did Mr. Curiosa do? What data did he collect?):

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

e) Results (What were Mr. Curiosa’s findings?) 

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

f) Conclusions (What did Mr. Curiosa conclude from his experiment?)

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Experiment #2

Like a dedicated scientist, Mr. Curiosa did not give up. He persevered with his efforts to demonstrate that he had made a better, healthier dog food. He wanted to prove that his special formula worked. 

Sometime later, his son brought home a Black Labrador puppy named Coal. So, Mr. Curiosa went to his local dog shelter and brought home an adorable, puppy that looked like a dachshund. He named this puppy Dirt. Thus began his second experiment.

Mr. Curiosa added his special vitamin mixture to some commercial dog food and labeled it ‘A’. Then he took the same commercial dog food but this time he did not add any of his vitamins. He labeled this dog food ‘B’.  Coal received food A and Dirt received food B.

For an entire year Mr. Curiosa made sure that each dog got their own food. He brought the dogs to his company picnic and proudly showed them off. Coal, the black Labrador, had grown twice as big as Dirt who was part Dachshund. 

“You think you made some fancy dog food, huh?” one friend said. “You can not prove that your special dog food is better. Labradors always grow bigger than Dachshunds! His larger size had nothing to do with your fancy dog food.”

Mr. Curiosa realized that his friend was right. He had made a mistake in his second experiment.

Questions for Experiment # 2:

1. Which one of the steps in the scientific method did Mr. Curiosa improve on in his second experiment?

_____________________________________________________________________________________________________________________________________________________________________________________________________________________​​​​​​​​​​​​​​​​​​​​​​​​​​___________________________________________________

2. What did Mr. Curiosa do differently?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. Why was this change important?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. Why were Mr. Curiosa’s results inconclusive?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Experiment # 3:

So, Mr. Curiosa went back to work. He vowed he would design an experiment so that no one would question the results. He wanted everyone to believe and trust his conclusions. 

This time around, he invested some of his savings and bought twin, male beagle puppies. They were from the same litter. One he called Wrinkles and the other he called Freckles. For a whole year, Wrinkles ate only food A (+ special vitamins) and Freckles ate only food B (- special vitamins). They drank the same water and got the same amount of exercise every day. Their daily lives were very much the same. Mr. Curiosa weighed the dogs every week and recorded their weights.

This year’s picnic was a great success. Mr. Curiosa brought his dogs and a scale. His friends were very impressed. Wrinkles was larger and his fur was beautiful and shiny.  Freckles was cute, too. However, it was obvious that he had not grown as well as Wrinkles.  Mr. Curiosa weighed both dogs and sure enough Wrinkles weighed two kilograms more than Freckles. Even Mr. Curiosa’s boss was impressed.  This time, all of his co-workers believed that his special vitamin formula really worked. 

Within six months, Mr. Curiosa had a contract with a commercial pet food company to market his special vitamin formula worldwide. He had fancy business cards that said, “Mr. George Curiosa, Experimental Canine Dietician”. He was a very satisfied scientist (and wealthy, too!).

To this day, both Wrinkles and Freckles are doing fine. Once the experiment was over, Freckles got the special dog food as well! 

Questions for Experiment # 3:

1. What improvements did Mr. Curiosa make this time?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. Why were these changes important?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. Explain whether or not Mr. Curiosa’s conclusions were valid this time:
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. In what ways could he have improved this experiment even further?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Analysis Questions:

1. What qualities make a good scientist?  ______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. How does Mr. Curiosa demonstrate these traits?

____________________________________________________________________________________________________________________________________________________________________________________

3. What is an experimental control?

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. In experiment # 3, which dog was the control group and which dog was the experimental group?

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. What is a variable?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

6. List the variables in experiment # 3:

________________________________________________________________________________________________________________________________________________________________________________

7. Mr. Curiosa kept records of Freckle’s and Wrinkle’s body weights. What term is used to refer to these measurements?

_________________________________________________________________________________________
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