Scientific Method Concept Review Worksheet

Read the following and answer questions 1-6. 

Students notice that, since the time that grass began to grow on a barren hillside, less soil and water seemed to wash down the slope into the school yard during a rainstorm.  The students thought that the grass helped hold the soil in place on the slope.  The students predicted that more soil would wash down a slope without grass than a slope covered with grass.  To find out if they were correct, the students conducted an experiment with 3 identical rectangular pans of soil.  In pan 1, they planted grass seed and allowed it to grow to several centimeters tall.  The students filled pan 2 with only soil.   Then they took pan 1 and pan 2, and propped up one end of each pan 15cm high to create a slope.  Pan 3, also filled with only soil, was propped up 5cm at one end to create a slope.  Students poured equal amounts of water on the raised end of each pan and the students recorded their observations. 

1) What hypothesis did the students test in their experiment?

2) What prediction did the students use to test their hypothesis?

3) Which steps in the experimental method are missing from the description above?

4) Did the students conduct a good experiment?  Explain your answer.

5) What was the independent variable?

6) What was the dependent variable? 

Match the term with its definition
___   1. control group


a.  logical statement about what will happen
____ 2. prediction


b.  a procedure designed to test a hypothesis
____ 3. data



c.  testable explanation for an observation
____ 4.  experimental group

d.  information gathered by using the senses
____ 5.  independent variable

e.  group that does not receive the experimental treatment
____ 6.  dependent variable

f.  group that does receive the experimental treatment
____ 7. controlled variables

g.  variable that is purposefully changed
____ 8.  hypothesis


h.  variable that changes depending on the IV

____ 9. experiment


i.  numerical information gathered from the experiment
____10.  observation


j.  variables that are kept the same 

Short Answer

1) What are two things every good experiment must have?

2) Why do scientists only test the effects of one variable at a time?

3) Why are controls important?

4) What do control groups and experimental groups have in common?

5) Explain why a hypothesis is not just a guess.  
Multiple Choice

1) Which is not a description of a good hypothesis?

a. It makes logical sense

b. It is a testable explanation of an observation

c. It follows from what you already know about a situation.

d. It is a guess 

2) Scientists form _______ hypotheses to answer questions.
a. Accurate

b. Short

c. Mathematical

d. Testable

3) If the results of your experiment do not support your hypothesis, you should

a. Revise your hypothesis and test again.

b. Consider the results abnormal and continue working.

c. Find a way to rationalize your results.

d. Try another method.

4) In an experiment, the experimental treatment differs from the control treatment only in the ________ being studied.

a. Experiment

b. Variable

c. Hypothesis

d. Data

5) Scientists ________ experiments to make sure the results are meaningful.

a. Perform

b. Repeat

c. Conclude

d. Communicate

Jane and Jim observed a group of male butterflies by the roadside.  Jane said that this behavior was called puddling and that the butterflies were counting each other to see if there was room to set up a territory in the area.   Jim said he did not think butterflies could count each other and suggested the butterflies were feeding on nitrogen in the sand.  Jane agreed that the butterflies appeared to be feeding, but she said that they may not be feeding on nitrogen, because female butterflies need more nitrogen than males.  


Jim and Jane decided to perform some experiments on the butterflies.  They put out trays full of sand in an area where butterflies had been seen.  Two trays contained only sand. Two contained sand and water, two contained sand and a salt solution, and two contained sand and solution containing nitrogen. Butterflies came to all the trays, but they stayed for more than 1 min only at the trays that contained the salt solution. 

6) Which of the following statements is a useful hypothesis that can be tested?

a. Male butterflies mate with female butterflies.

b. Salt is a compound and nitrogen is an element.

c. Butterflies are never seen in groups except on sandy surfaces.

d. Butterflies may be attracted to salt.

7) Which of the following conclusions is supported by the observations Jane and Jim made?

a. Male butterflies can count each other.

b. The butterflies were probably feeding on nitrogen in the sand.

c. The butterflies were probably feeding on salts in the sand.

d. Female butterflies need less nitrogen than male butterflies.

