Name _________________________ Date _______ Period ____

Living Environment 

Scientific Method

1.  Observation: __________________________________.

-Most students recognized that there was a big stain on my shirt 

[image: image1]-Make sure there is only _____________________________!!! 
Research the Problem

· Look up everything you can on your topic

· Visit your ___________ or go on the internet

· Conduct personal interviews

· Search for articles (______________________________________) that have been written about the topic you are interested in

2.  Hypothesis: an educated guess

-_____________________________________________. 

-Typically written as an “if and then” statement

-“If’ =________________

-“Then” = results received after the _______________________.

· [image: image5.jpg]


Example:  "If a plant receives fertilizer, then it will grow to be bigger than a plant that does not receive fertilizer.”

 **It involves a prediction, which explains the problem.  

Ex. of a prediction: The spot on Mrs. Gates shirt is oil   
Then use that prediction _______________________________.  

Ex: If the spot on Mrs. Gates shirt is oil, then the spot should look and smell like oil.  
3.  Experiment: Develop and _____________________________ _________________________________.
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-Test one variable at a time

Ex: compare the smell on my shirt to regular oil.  Dump oil on an identical shirt and see if the spots look similar.  Also put ink, paint, and dirt on the same shirt and compare those spots to the “mystery spot.” 

-An experiment must have a _____________ variable and a __________________ variable

Control:  Serves as a standard for comparison.  The control must _________________________ throughout the experiment.  Ex: the shirt that I am wearing will be the control.

Variable:  A variable that is _______________ in the experiment.  Ex: the spots of ink, paint, dirt, and oil are the variables in this experiment. 
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Types of Data

· Qualitative vs. Quantitative Data

· Quantitative
· -___________________________________.
·  (Height- John is 6’2”  Weight- 195 lbs )
· Qualitative
· -__________________________.
· -Involves characteristics that can’t be  measured 

· -Ex.  Study of how gorillas behave
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4.  Record results:  Scientists must keep ______________________ and observations.  

Ex: write down the differences and similarities of the different spots.

5.  Analyze results:  Make sense of the data.  
Ex: which __________________________ to the “mystery spot.”  

6.  Make a conclusion:  Was your hypothesis supported or proven false.  You cannot “prove” a hypothesis after just one experiment.  It is not correct to say that the hypothesis was _______________.  It is correct to say that the data _____________________________. 

Ex: the data supported our hypothesis that the spot on Mrs. Gates shirt was oil. 

Finish Flow chart
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Redi’s Experiment on Spontaneous generation

    Spontaneous generation:  About 400 years ago, scientists believed that life arose from _________________________Ex:  the spot of oil on my shirt will spontaneously turn into a bird!!! 

People once thought that meat magically transforms into flies. 

Francesco Redi (1668) designed a controlled experiment to try and prove this idea false. 

Needham and Spallanzani’s experiments 

Needham was not convinced that spontaneous generation did not exist!!!

Observation vs. Inference

Inference:

     -Is an ______________ based on ones prior knowledge and/or experience. 

Ex: ________________________________. 

Observation:


-Interpretation using one or more of the __________.  

Ex: ________________________________. 

FILL OUT CHART
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Redi’s Experiment on Spontaneous Generation
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Spallanzani’s Experiment
What is Science?

Science is an organized way of using evidence to learn about the natural world.

The goal of science is to investigate and understand nature.  Once you understand nature, you can make predictions about nature.

What types of things can you predict?

  Weather (Katrina), Agriculture, environmental problems, etc

Biology:  is the study of living things

  Ex:  mammals, fish, bacteria, insects, viruses???

Biology involves a search for solutions to medical problems and environmental concerns.

How?

Examples?   West Nile, AIDS, Cancer, Clean water, endangered species, wildlife management.

When will you use biology to make personal decisions?

 
Exercise, food/diet, drugs, alcohol, problem solving skills

How a Theory Develops

How?

As data from numerous experiments builds up, a certain hypothesis may become so well supported that scientists consider it to be a theory. 

A theory is supported by a ton of evidence.  But it is not considered to be absolutely true. 

Ex: theory of plate tectonics, theory of evolution

Characteristics of Living Things

1. All living organisms are made of cells.  

-A cell is the basic unit of life  (Pyramid).

2. All living organisms must reproduce

-All living organisms must reproduce sexually or asexually.  


a.  Life would come to an end without reproduction 

3. All living organisms have a genetic code (DNA)

-There is a reason why we look like our parents.  DNA is a molecule that gets passed down to the next generation. 

4. All living organisms must grow

-All living organisms go through a life cycle.  

a. Humans start off as sperm/egg, embryo, zygote, fetus, infant, teenager, etc… 

5. All living organisms need energy

-Organisms need energy to grow, develop, and reproduce.  How do you get energy?


Humans= eating, plants= sun, fungus=decomposing 

6. All living organisms must respond to their environments 

-Not a lot of organisms can survive a winter.   What do they do?


a.  Hibernate, migrate

7. All living organisms must maintain an internal balance

-Homeostasis: is the process in which organisms maintain their internal balance 



If we eat, we have to excrete (removal of waste) 



Plants take in CO2 and give off O2

8. All living organisms change over time

-This change is known as evolution 

 
D.  Dependent variable


Number of red blood cells 








Problem: Does the level of iron in a mouse’s diet affect the number of its red blood cells?





A. Control setup


Normal mouse feed (what is normally fed to the mouse everyday)


B.  Experimental setup


Mouse fed different levels of iron in the feed


C.  Independent variable	


Different amounts of iron added/subtracted from the feed


D.  Dependent variable  


Number of red blood cells





Components of a controlled experiment
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Each object is used in a different sport.





Object B is a table-tennis ball.





Object B is smooth.





Object C is larger than Object B.





Object C is round and black and white.





Object A is a basketball.





Object A is round and orange.
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Scientific Method Flowchart 
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A.  Control setup


Setup in which all conditions are kept the same


B.  Experimental setup


Setup in which all conditions are kept the same except for the one being tested


C.  Independent variable


The condition (variable) being changed by you


D.  Dependent variable


The condition (variable) being observed or measured in the experiment





Cause =


Independent       Variable 








Effect =


Dependent    Variable 








CONCLUSION: Maggots form only when flies come in contact with meat. Spontaneous generation of maggots did not occur.





Responding Variable: 


whether maggots 


appear





No maggots appear





Maggots appear





Several 


days pass





Covered jars





Uncovered jars





Manipulated Variables:


gauze covering that


keeps flies away from 


meat





Controlled Variables:


jars, type of meat,


location, temperature,


time





PROCEDURE





HYPOTHESIS: Flies produce maggots.





OBSERVATIONS: Flies land on meat that is left uncovered.  Later, maggots appear on the meat.








Gravy is free of 


microorganisms.





Flask is


sealed.





Gravy is boiled.





Gravy is teeming 


with microorganisms.





Flask is


open.





Gravy is boiled.








