BIOL 1406 Discussion Questions: The Scientific Perspective
1.
List the 7 steps of the scientific method, and give a short description of each step.

2.
For each of the following statements, indicate whether it is an objective observation and explain your answer:

A.
Next winter it will snow in Alaska.


B.
All adult insects have 6 legs.


C.
This sheet of paper has black print on a white background.


D.
All living organisms use DNA as their genetic material.

E.
My left index finger is short.

F.
My left index finger is shorter than my left middle finger

G.
In humans, the left index finger is shorter than the left middle finger.

H.
It is warm in this room.

I.
It is 80(F in this room.

J.
Tomorrow, the sun will rise in the east.

K.
Human cheek cells contain a nucleus.

3.
List and describe the main characteristics of a scientific hypothesis.

4.
A scientist makes the following observations:  

a. he looks at 10 human cheek cells and observes that each one has a nucleus  

b. he looks at 10 onion cells and observes that each one has a nucleus


c.
he looks at 10 skin cells from a frog and observes that each one has a nucleus


Based on these 3 observations only, indicate whether each of the following statements would be a valid hypothesis and explain your answers:

a.
The onion cells I looked at have a nucleus

b.
All onion cells have a nucleus.

c.
All cells have a nucleus.

d.
Some cells have a nucleus

e.
Only onion cells have a nucleus.


5.
A scientist wishes to test the null hypothesis that taking one aspirin tablet per day has no effect in reducing the risk of having a heart attack.  She selects 1,000 people and divides them at random into 2 groups of 500 each.  One group receives an aspirin tablet once per day while the other group receives a starch tablet.  Both groups have the same diet and level of exercise.  All other conditions are kept as identical as possible.  She carries out a double-blind study.  At the end of 2 years, 20 people in the group who received the aspirin tablet had a heart attack, while 25 people in the group that received the starch tablet had a heart attack.  Based on these results, she decides to accept her hypothesis.

A.
For each statement below, indicate whether it would be a valid prediction for this experiment and explain your answer

a.
None of the people who receive an aspirin tablet per day will have a heart attack.

b.
All of the people who receive the placebo will have a heart attack.

c.
Some of the people who receive the placebo will have a heart attack.

d.
Some of the people who receive an aspirin tablet per day will have a heart attack.

e.
There will be no significant difference between the number of people who die in the experimental group and the number who die in the control group.

f.
Some people in each group will have a heart attack. 

B.
Identify each of the following components in the experiment: the experimental group, the control group, the placebo, a controlled variable, an uncontrolled variable, a dependent variable, and an independent variable

C.
Describe what a “double-blind” study is and explain why scientists often use this type of study.

D.
When she decides to accept her hypothesis, does this mean she has decided her hypothesis is correct? Explain why or why not.

E.
After collecting her results, what should this scientist have done before making her conclusion?  Identify the step in the scientific method that she skipped and explain why this step is so important.

6.
A scientist decides to test the effectiveness of a new drug for treating cancer.  He starts with the null hypotheses and carries out a double-blind study with 500 people in the experimental group and 500 people in the control group.  After 5 years, he determines that 187 people in the control group have died from cancer, while only 153 people in the experimental group have died from cancer.

A.
State the null hypothesis for this experiment.

B.
Assuming no mistakes were made during the experiment, explain the 3 possible reasons why the results were different for the experimental group and the control group.

C.
How would you determine which of the 3 possible reasons you identified in part B is correct?

D.
The scientist decides to do a statistical test on his data and computes a p value of 0.37.  Explain what a p value of 0.37 means.

E.
State the conclusion the scientist should make about his original hypothesis, and explain what this conclusion means.

7.
Explain the difference between a scientific hypothesis, theory and law.

8.
Explain the difference between a dependent variable and an independent variable.

9.
Explain the difference between a controlled variable and an uncontrolled variable.

10.
When making a conclusion, a scientist has 2 choices – either accept or reject the hypothesis.  Clearly explain what each of these conclusions means.
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