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Regents Biology





Name_________________________

Chapter 2 
               The Science of Biology

Date __________

2.1 Inquiry and observation.
A. Science as Inquiry

Inquiry =
B. Observations & Data

1. observation

2. data

a. quantitative

b. qualitative

C. What is Discovery Science?

D. Inferences in Science

Do Observation & Inference Activity (page 3)
E. Generalizations in Discovery Science

Refer to Observation & Inference Activity (page 3)
2.2 Hypothesis-based science is a search for explanations (a logical approach to problem solving).
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Hypothesis:
Prediction:

A Well Written Hypothesis Includes:
Theory:


A.  Setting Up a Controlled Experiment:
1.  Independent Variable




    (manipulative variable)
2.  Dependent Variable


    ( variable)


3.  Control Group


4.  Experimental Group

5. Controls

6. Validity

7. Accuracy
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B.  Methods of Hypothesis-Based Science
C.  Forming & Testing a Hypothesis
D.  A Case Study of Hypothesis-Based Science

Observation and Inference Activity
Observation:

Inference:
Generalization: 
Stereo Microscope 






Compound Light Microscope:

(Dissecting Microscope):

Each group will be given a plastic block with preserved organisms. Your group will choose two organisms from the block.  In the 1st column record anything that you already know about that organism.  Draw a diagram of each organism that you choose and record five observations. You will use a stereo microscope for viewing the organisms and may use a ruler to assist you.  After making observations two inferences should be made about each organism.

	Example – Name of Organism:

      ____fly____________
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Diagram:


	Previous Knowledge
	Observations
	Inferences

	1.  flies
	1.   has 1 pair of wings
	1. has good visibility


	2.  attracted to garbage
	2.   has two large red eyes
	

	3.  
	3.   has antennae
	2. organism stings with pointed         end

	
	4.   abdomen has pointed end
	

	
	5.   length of body 2.4 cm
	


	Organism 1 – Name of Organism:

      ___________________

	Diagram:


	Previous Knowledge
	Observations
	Inferences

	1.  
	1.   
	1. 



	2.  
	2.   
	

	3.  
	3.   
	2. 

	
	4.   
	

	
	5.   
	


	Organism 2 – Name of Organism:

      ___________________

	Diagram:


	Previous Knowledge
	Observations
	Inferences

	1.  
	1.   
	1. 



	2.  
	2.   
	

	3.  
	3.   
	2. 

	
	4.   
	

	
	5.   
	


Observation and Inference Activity

Summary:
1.  Observe the pictures below:
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What generalization can be made about these organisms?

A. They all reproduce during the same time of year 

B. They are all aquatic

C. They all fly

2.  What characteristic led you to this generalization? ____________________________________________

3.  Now consider the two organisms that you observed in the glass blocks.  What generalization can you make about these 2 organisms?

4.  What characteristic led you to this generalization? ____________________________________________
The Pillbug Activity

I.  Read the following passage and answer the two questions:
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A student is doing spring clean up in his backyard.  In the yard there is a log.  In a wooded area, 5 m away, there is another log.  Having grown up in Western New York he knows that if you roll a log over you might find interesting things under it.  

When he rolls the 1st log over he observes small pillbugs in the rotting wood.  He then decides to roll the 2nd log over and is amazed to see twice as many pillbugs in the rotting wood.  The difference in number of pillbugs raised his curiosity.  He decided to take notes about the two situations to see if he could determine what caused the difference in population sizes.

What observations could he make? (Consider your senses and abilities to measure.) ____________________________________________________________________________________________________________________________________________________________________________________
What questions could the student ask? ____________________________________________________________________________________________________________________________________________________________________________________
II. Here are some observations – make at least one appropriate inferences:
Observations:


   Inferences:
	
	Log 1
	Log 2
	

	position
	yard
	woods
	

	type
	maple
	oak
	· The wood would taste different.

· The soil would have different chemicals in it.

	diameter (cm)
	40
	20
	

	length (m)
	2.5
	1
	

	temperature (deg C)
	26
	23
	

	surrounding vegetation
	grass
	dead leaves
	

	soil conditions
	moist
	very moist
	

	light availability
	sunny
	shaded
	

	Items found nearby
	plastic boat
	penny
	


III. Forming a Hypothesis
A hypothesis is a testable explanation that accounts for a set of observations or facts. A hypothesis lays the groundwork for the design of further experiments or observations.

The first step toward forming a hypothesis is to go out and gather all the information you can about the subject. You make observations, analyze the data, and come up with an explanation based on the known facts. 

Next, you'll want to ask, "Does all of the information I've gathered support my explanation? If not, can I come up with better explanation?"

Example:

You're waiting for your friends to pick you up to go to the movies. At first, you told them you couldn't go because you had to go to a family picnic. The picnic was rained out, though, so you took them up on the offer. They are 30 minutes late. This is unusual because your friends are always on time. You form a hypothesis: they forgot about you. Why? The information you have is: 

1. You changed your plans at the last minute (fact) 

2. Your friends are usually so punctual (observation) 

3. Your friends are late (fact) 

You can test your hypothesis by calling your friends to see if they have left for the movies.

With your assigned groups, in the space provided below, write an EXPLANATION of why there are more pillbugs under log number 2 compared to log number 1.

Example explanations:

	Poor:
	Pennies make pillbugs reproduce.

	Better:
	Pennies are made of copper.  Copper is important in the nutrition of pillbugs.  Since there is more copper near log 2, the pillbugs are better nourished and healthier and reproduce a lot.


Explanation:

(Hypothesis)

IV. Test your Hypothesis:  Set up a Controlled Experiment

A controlled experiment consists of two groups, the experimental group and the control group.

The experimental group is exactly the same as the control group except for the variable that is being manipulated by the scientist (you).

The control group is used for comparison.

A. List three factors that will be kept the same in the experimental group and the control group of your experiment:

1.

2.

3.

The independent variable is the variable that is manipulated by the scientist.  It is always graphed on the horizontal (x) axis of a graph.

B. What is the independent variable in your experiment?

The dependent variable is the data that is collected in an experiment. It is always graphed on the vertical (y) axis of a graph.

C. What is the dependent variable in your experiment?

V.  Data Collection and Organization

Data is factual information collected by observation or measurement for the purpose of problem solving. It can be used to describe, measure, or rank.

A. List three examples of data collected in any experiment (not necessarily the    

     one you are designing):



    1.



    2.



    3.

       
B. What laboratory tools may be used to make observations?


C. What laboratory tools may be used to take measurements?


D.  Describe some ways that data is collected and organized?

The following is an example of collected data organized in a table.  Graph the following data on the graph paper provided creating a line graph.  You must number and label each axis.  Using the data and the graph, answer the following questions.

E. What is the independent variable in this experiment?  

F. On which axis will this data be plotted?

G. What is the dependent variable in this experiment? 

H. On which axis will this data be plotted? 

Carefully select the scale appropriate for the data and graph paper supplied.  *Remember a good graph will fill most of the graph paper.

	Soil Moisture

(% H2O)
	Number of 

Pillbugs

	15
	13

	18
	12

	22
	17

	25
	14

	27
	16

	30
	12

	35
	14


Scientific Method
Graph

Title: _____________________________________________________

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


VI. Interpretation of Data

A scientist analyzes data in order to identify patterns, trends, and changes.

A. Observe the graph you constructed. Describe the pattern of the line.

B. What Hypothesis was being tested in this experiment?

VII.  Draw a Conclusion


A conclusion is a logical ending based on scientific reasoning.

A. What conclusion can you draw about the relationship between water percentage and number of pillbugs?


B.  Describe what the student should do next:

End of Pillbug Activity
Sir Alexander Fleming


Scientific Method Activity


In 1928, Sir Alexander Fleming was studying a type of bacteria called Staphylococcus.  He was growing the bacteria in dishes called petri dishes.   He noticed a mold called Penicillium also growing in some of the dishes.  He observed a clear area around the mold; the clear area showed that all the bacteria around the mold had died.  In petri dishes without any mold, no clear areas were present.


Fleming hypothesized that the mold was producing a chemical that killed bacteria.  Based on this hypothesis he predicted that the chemical alone could kill the bacteria, so he isolated the chemical.  To isolate the chemical Fleming grew some of the mold in a nutrient broth solution that contained all of the materials the mold needed to grow and reproduce.  Then he removed the mold, leaving the chemicals secreted by the mold in the broth.


He then took the nutrient broth that had once contained mold and added it to a petri dish of bacteria.  He observed that the bacteria in the dish died.  Fleming also took some nutrient broth that had never contained mold and added it to a different dish of bacteria.  The bacteria in this dish did not die.


Fleming concluded that the mold produced a bacteria-killing substance.  He called the substance penicillin.

	
	At the left are simple pictures of the materials that Fleming used in his experiment.

In the boxes below draw flasks and petri dishes with labels and arrows to show a picture of how Fleming did his experiment.

Show which parts had mold and which did not.

Show which parts had bacterial growth and which did not.



	Experimental Group
	Control Group


1. What question did Fleming ask?   _____________________________________________

___________________________________________________________________________

2. What was Fleming’s hypothesis? _____________________________________________

___________________________________________________________________________

3. How did Fleming test his hypothesis?  ________________________________________

___________________________________________________________________________

4. What was the independent variable in Fleming’s experiment? ______________________

___________________________________________________________________________

5. What was the dependent variable in Fleming’s experiment?  _______________________

___________________________________________________________________________

6. Describe the control group?  ________________________________________________

___________________________________________________________________________

7. What observations did Fleming make?   _______________________________________

___________________________________________________________________________

8. What was Fleming’s conclusion? ____________________________________________

__________________________________________________________________________

9. Did his data support his hypothesis?  Explain. __________________________________

__________________________________________________________________________

__________________________________________________________________________

Name: _____________________________________

Per. ______

Below is an example of a biology essay type question that has been taken from an old final exam. We will be practicing these types of questions on our unit exams throughout the year. Use what we have learned in class to help you answer the following question.

Plants respond to their environment in many different ways. Design a controlled experiment

to test the effect of one environmental factor (such as light, acidity of precipitation,

etc.) on some aspect of plant growth. In your experimental design be sure to:

• state the hypothesis [1]

• list the steps of the procedure [2]

• identify the control setup for the experiment [1]

• include an appropriate data table with column headings for the collection of data [1]

• identify the independent variable in the experiment [1]

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

Go to Page 5 to do the Pillbug activity.








A petri dish for growing bacteria.





A flask with nutrient broth.
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