The Scientific Method – Study Guide

Steps of the Scientific Method

(Curiosity – That’s funny, I wonder…)

(Research – do research to see if you question has already b_________________ or what people already k__________________. If not, formulate a p_____________, also called the purpose or question.)

1. Problem/Purpose/Question – What you want to f____________________. Must be t___________, measurable, clear, c_________, and sp__________. Which drug, aspirin, ibuprofen, or acetaminophen, works best on 8th grader’s headaches?

(Do more research. Learn all you can about the topic so you can more accurately predict what the answer may be. Hmm. It says ibuprofen reduces inflammation in muscles. Maybe it will reduce inflammation in head and face muscles, too.)

2. Hypothesis – your best p________________ to the answer to the question. Must clearly a___________ the question. Ibuprofen will work best.

3. Procedure – the e______________: the m___________ and s______ taken. Must be extremely detailed. Someone else reading it should be able to exactly r___________ your experiment. In some cases, the experiment will be simply to do an ______________________, where you don’t interact, but just record sensory data, as when learning about wild animal behavior


Materials: four eighth graders of equal weight, recommended dosage of aspirin, ibuprofen, acetaminophen for that weight, a placebo sugar pill, 4 cups filled with 50 ml of water each, a clock, a science text book.


Procedure: Induce a headache by wapping each student on the back of the head with a science textbook, book held at 45 degrees from vertical. Have students rate on a scale of 1 to 10, one being no pain and 10 being Jeez man, you split my head open pain. Give each subject a dose of one of the drugs, The fourth subject gets the placebo. Wait 15 minutes and have each student rate their pain. Repeat rating at 30 minutes.

4. Data - the r______ numbers or information you got from the experiment: Aspirin: at 15 min - level 6; at 30 min - level 4, etc. Can be displayed in table form.

5. Data Analysis – comments about what you o________ either during the experiment or about the data. 

Some of the subjects seemed to be in more pain than others immediately after the wapping. The ibuprofen was slower to work compared to the others, but eventually dropped the pain to the lowest level….

6. Conclusion – 1) states if the hypothesis was c_________ or incorrect and why you think it was based on the data, 2) points out possible e______, 3) makes recommendations for further t_________. 4) explains the s_____________, use, or implications of the findings. If the hypothesis is wrong, a scientist goes back to the problem and tries again.

My hypothesis was correct. Of all the drugs tested, ibuprofen created the greatest drop in pain from the baseline. However, it was not the fasted to work. Error in procedure could have come from possibly applying different amounts of force, or not checking to see if the subjects already had headaches. More testing should be done using a consistent force and with a larger test group. From testing, it is recommended that students who want more complete relief from headache pain use ibuprofen, but for faster relief, aspirin should be used. 

Publication – s​​​​​​​​​​​​h___________ your process and finding with others

Peer Review and Retesting – Others read about what you have done and add their own knowledge or testing results to either confirm the results or call for re-evaluation.

----------------------------------------------Additional methods terms------------------------------------------------------

Independent variable –what I change in each test. There needs to be only o_____ independent variable. Everything else is constant. (think “I” for independent, “I” for what “I “ change) different medicines used in each test

Dependent variable – the d____________ data I get each test. The pain level for subject A was 3, for B was 5, for C was 4….
Control – a test in which n___ independent variable is given. One subject got a sugar pill, no medicine.

Constant – something that d_________ change Each test subject was an 8th grader and was the same weight.

Baseline – your b________________ point, used to compare to the outcome of test. Subject A started with a baseline pain of 7 then it dropped to 3.

Placebo – a pill or other substance that appears to be like the other administered materials but contains no drug or t_____________  v__________.

Subject – one who is t_________

Objectivity – impartial thinking, not letting f____________ or what you want to happen influence your observations or conclusions

Logical thinking – thinking in which a conclusion is drawn by clear reasoning from evidence given. 

Scientific Law – what we observe in nature. Species change over time.
Scientific Theory – an explanation of what we observe. Species change over time due to the random genetic changes that are beneficial to survival and/or reproduction.

___________________

___________________

___________________

Science Methodology Practice
I. Scientific Method

Listing. List the steps of the scientific method in order and explain what you do in each step.


Step





What You Do

1._____________
    1.______________________________________________________

2._____________        2.______________________________________________________

3._____________        3.______________________________________________________

4._____________        4._______________________________________________________

5._____________        5._______________________________________________________

6._____________
    6. _______________________________________________________

II. Fill in the Blanks

1.The step or section where you put all graphs, tables, and other forms of information you recorded from your experiment is the _____________ section.

2.The ____________ is what you believe the answer to the problem will be.

3.Which step is usually written in the form of a question? ______________

4. The step that  referred to as the testing process is the ________.

5. In the ______________, you summarize what you have learned, state if your hypothesis is right or wrong, and point out possible areas of error.

6.  Any information you get while doing an experiment (the procedure) is called the ________.





                                        

7. When you make a guess, you are making a ______________.

8. The part of the method that contains analysis and discussion is the __________

Terms:

Define these words with the SCIENTIFIC definition of these terms.

1. Law

2. Theory

Write either “THEORY” or “LAW”  beside each statement.
________1. Deciduous trees drop their leaves when the weather turns cool.

________2. Deciduous trees drop their leaves when the weather turns cool because a lack of auxins at the leaf base cuts off their circulation. 

________3. The moon appears large when it is close to the horizon because tiny Martians have beamed it with a magnifying ray.

________4. Gases and liquids take the shape of their container.

Science thinking – use your additional terms and common sense to answer! 

1. Explain why the following are important for coming up with accurate science conclusions:

a. Observation and experimentation

b. Objectivity

c. Logical thinking

2. Explain how you can think logically but still come up with a wrong conclusion. 

3. What types of evidence indicates that an article or publication used for research is accurate/true?

Lab Terms Hide and Seek


The object of the game is to find the items listed at the end in the story below. Read the list, then the story to yourself. Now work with your partner to answer the questions at the end.

Once upon a time, early on a Friday morning, there was a mad scientist named Grindelwald who ran around, foaming at the mouth shouting,  “ Eating garbonzo beans causes madness! Eating garbonzo beans causes madness! ” The townspeople were a might bit concerned, needless to say. Consequently, they arrested him on the charge of being a complete loon.


In his trial, the judge asked Dr. Grindelwald, ”Does eating garbonzo beans cause madness?” 


“Yes indeedy, eating garbonzo beans cause madness,”  he replied, wiping the foam from his lip. “I did this experiment that proves it.”


“I prepared dinner for myself and my cat on four different days, eating at 7:00 every night. I used completion of my nightly Sudoku puzzle as a test of my mental clarity. On Monday we had ham and kidney beans, on Tuesday we had ham and green beans, on Wednesday, we had ham and no beans, and Thursday, we had ham and garbonzo beans with a lovely wild mushroom sauce. On Monday, Tuesday and Wednesday, I felt fine after dinner. Completed 100% of my Sudoku puzzles. Thursday night, I lost my mind. Complete 15% of my Sudoku puzzle. Then I ate it.“ The doctor began to stare with utter fascination at his buttons and mumble to himself.


“What did you gather from all this information?” inquired the prosecuting attorney.


“That eating garbonzo beans cause madness, you fool! I was right all along. All should take cover! Run away!” With that, Grindelwald leapt from his seat and began to climb up the roof. The bailiff ran after him, but the judge stopped him and shrugged saying,” Whatever goes up, must come down.”


The bailiff frowned and replied, “But things that go up, must come down because the force of gravity acts on an object, pulling it to the earth. That would be a messy end to the doctor.” So the bailiff got the doctor off the roof and took him to the local hospital. The doctor was treated and released, fine and healthy on Saturday.

Now, from the information in the story above, answer the following questions on a separate sheet of paper. 

1. What is the problem, hypothesis, procedure, data, data analysis, and conclusion in Dr. Grindelwald’s experiment? 

2. What is the independent variable?

3. What is the dependent variable?

4. What is one of the constants? (There are several.)

5. What is the control?

6. Find the law that was stated.

7. Find the theory.

8. What was the error that Grindelwald didn’t notice in his experiment?

9. If you were doing a peer review and retest, what would you say was wrong about his conclusions and what test would you recommend doing?

The Scientific Method
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      (Yes. We lied to you in 6th grade. This is actually the scientific method.)
