Laboratory 1: Scientific Method

Name: ____________________________
Group: ___________

Date:____________

1.1 The Black Box

Black box number: ________________________

Write your observations about the black box below:

Mass:__________________________________

Describe sound: ________________________________________________________________________

Other observations:______________________________________________________________________

______________________________________________________________________________________

Place two different items in the empty box at a time. Write the combinations tried and note your observations and measurements in the table below:

	List Item Combinations Placed in Empty Box Below 

	Observation
	
	
	
	
	
	
	
	
	

	Mass in grams


	
	
	
	
	
	
	
	
	

	Sound like black box? 

(yes or no)
	
	
	
	
	
	
	
	
	

	Other

Observations


	
	
	
	
	
	
	
	
	


Make a guess about the contents of your black box: ____________________________________________

1.2 Defining a Problem

You may now open the sealed black box.  Was your final conclusion about the contents correct? ________

If your guess was incorrect, explain how or why you reached an erroneous conclusion.

Propose a testable hypothesis for human behavior during a full moon:

Which of the following would be useful as scientific hypotheses? Give reasons for each answer.

Plants absorb water through their leaves as well as their roots.  (Yes or No)

Reason:

Mice require calcium to develop strong bones. (Yes or No)

Reason:

Dogs are happy when you feed them steak. (Yes or No)

Reason:

An active volcano can be prevented from erupting by throwing a virgin into it during each full moon. (Yes or No)

Reason:

The higher the intelligence of an animal, the more easily it can be domesticated. (Yes or No)

Reason:

The earth was created by an all-powerful being.  (Yes or No)

Reason:

HIV (human immunodefieciency virus) can be transmitted by cat fleas. (Yes or No)

Reason:

1.3 The Elements of an Experiment

Dependent Variables

Name some other aspects of peanut growth that can be measured:_________________________________

Independent Variables

Name some factors that might affect the number of peanuts produced by peanut plants.

Why is the scientist limited to one independent variable per experiment?

What was the independent variable in your black box investigation? _______________________________

What was (or were) the dependent variable(s)? ________________________________________________

Identify the dependent and independent variables in the following examples.  Circle the dependent and underline the independent variable:

Height of bean plants is recorded daily for 2 weeks.

Guinea pigs are kept at different temperatures for 6 weeks.  Percent weight gain is recorded.

The diversity of algal species is calculated for a coastal area before and after an oil spill.

Light absorption by a pigment is measured for red, blue, green, and yellow light.

Batches of seeds are soaked in salt solutions of different concentrations, germination is counted for each batch.

An investigator hypothesizes that the adult weight of a dog is higher when it has fewer littermates.

Standardized Variables

An investigator has chosen the amount of fertilizer as the independent variable for an experiment.  What other variables would have to be standardized in this experiment?

What results would be predicted if the hypothesis is supported?

What results would be predicted if the hypothesis is proven false?

Control Treatments

For the examples listed on page 11, tell what an appropriate control treatment would be.

1._______________________________________________________________________

2._______________________________________________________________________

3._______________________________________________________________________

4._______________________________________________________________________

5._______________________________________________________________________

Replication

Can he conclude that the amount of fertilizer used was lethal?  What other factors might have affected the results?

Review Questions

Identify the variables and control treatments for the experiments described in the review questions.

	Experiment(
	Fermentation

in yeast
	Bacterial growth
	XYZ drug for AIDS patients
	Chlorophyll in leaves
	Cricket mating

	Independent variable
	
	
	
	
	

	Dependent variable
	
	
	
	
	

	Control treatment
	
	
	
	
	

	Standardized

variables
	
	
	
	
	




















