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Scientific Method Questions

1.  A student formulated a hypothesis that cotton will grow larger bolls (pods) if magnesium is added to the soil. The student has two experimental fields of cotton, one with magnesium and one without. Which data should be collected to support this hypothesis?


(a) height of the cotton plants in both fields

(b) diameter of the cotton bolls in both fields

(c) length of the growing season in both fields

(d) color of the cotton bolls in both fields

_______  Why?__________________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________________

2.  The current knowledge concerning cells is the result of the investigations and observations of many scientists. The work of these scientists forms a well-accepted body of knowledge about cells. This body of knowledge is an example of a

(a) hypothesis

(b) controlled experiment

(c) theory

(d) research plan
_______  Why?__________________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________________

3.  In his theory, Lamarck suggested that organisms will develop and pass on to offspring variations that they need in order to survive in a particular environment. In a later theory, Darwin proposed that changing environmental conditions favor certain variations that promote the survival of organisms. Which statement is best illustrated by this information?

(a) Scientific theories that have been changed are the only ones supported by scientists.

(b) All scientific theories are subject to change and improvement.

(c) Most scientific theories are the outcome of a single hypothesis.

(d) Scientific theories are not subject to change.
_______  Why?__________________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________________

A student wanted to test the hypothesis that rooting hormones will stimulate the production of new roots at a faster rate than would take place without rooting hormones.  Two stem cuttings of equal length, similar to the one shown below, were taken from a rose, a begonia, and a geranium plant.
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The cut end of one cutting from each plant was dipped into the hormone and then planted in wet sand. The other cutting from each plant was planted in wet sand without dipping it into the hormone. All cuttings were maintained in identical environmental conditions. At the end of 4 weeks, all the cuttings were removed from the sand and the lengths of the roots that had developed were measured. The results are summarized in the data table below.
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Total Length of Roots in Centimeters

Treated with Hormone Untreated
Begonia 1.50 1.00
Geranium 0.75 0.50
Rose 0.00 0.00






4.  Describe one way the student could make the experiment more valid.


______________________________________________________________________________________


______________________________________________________________________________________


______________________________________________________________________________________
5.  What purpose did the untreated cuttings serve in this experiment?


______________________________________________________________________________________


______________________________________________________________________________________


______________________________________________________________________________________
Acid rain can have a pH between 1.5 and 5.0. The effect of acid rain on the environment depends on the pH of the rain and the characteristics of the environment. It appears that acid rain has a negative effect on plants. The scale below shows the pH of normal rain.
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Provide the information requested below that should be included in a research plan to test the effect of pH on the early growth of bean plants in the laboratory.


6.  State a hypothesis.


______________________________________________________________________________________


______________________________________________________________________________________


7.  Identify the independent variable.


______________________________________________________________________________________


State two factors that should be kept constant.


(8) ___________________________________________________________________________________


(9) ___________________________________________________________________________________


10.  Construct a data table to organize the results.
11.  Many people who are in favor of alternative medicine claim that large doses of vitamin C introduced into a vein speed up the healing of surgical wounds. Describe an experiment to test this hypothesis. Your answer must include at least:

• the difference between the experimental group of subjects and the control group

• two conditions that must be kept constant in both groups

• data that should be collected

• an example of experimental results that would support the hypothesis
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