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GPS REVIEW 
NATURE OF SCIENCE/NATURE OF BIOLOGY 

 
GPS CORRELATION  (Standards indicated with an asterisk will be addressed throughout the entire year) 
 
Habits of Mind 
SCSh1.  Students will evaluate the importance of curiosity, honesty, openness, and skepticism in science.* 
SCSh2.  Students will use standard safety practices for all classroom laboratory and field investigations.* 
SCSh3.  Students will identify and investigate problems scientifically. 
SCSh4.  Students use tools/ instruments for observing, measuring & manipulating scientific equipment /materials.* 
SCSh5.  Students will demonstrate the computation and estimation skills necessary for analyzing data and developing reasonable scientific 
explanations. 
SCSh6.  Students will communicate scientific investigations and information clearly. 
 
The Nature of Science 
SCSh7.  Students analyze how scientific knowledge is developed. 
SCSh8.  Students will understand important features of the process of scientific inquiry. 
SCSh9.  Students will enhance reading in all curriculum areas.* 

  ----------------------------------------------------------------------------------------------------------------------------- --- 
1.  Write a brief description of these terms used in scientific research (which uses the scientific method): 
     a.   control group e.  experimental group i. controlled experiment   
 b.  experimental variable f.  data collection j.   hypothesis 
 c.  dependent variable g.  independent variable k. inference     
 d.  observation h. data analysis/representation l. conclusions/implications 
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2.  Place the steps of the scientific method from #1 above in the correct order for proper research.  Then write a story that 

solves an everyday problem using the scientific method and each step.  Identify each step in the process. 
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3.  Distinguish among laws, theories and hypotheses.  
 
 
 
 
 
4.  Identify the metric units for the following.  Give 2 examples for each using a practical application in biology class.  
 a.  mass  b.  volume c. length  d. density e. temperature 
 
 
 
 
 
5.  Identify the following types of graphs.  Draw an example of each and explain when it would best be used. 
 a. line graph b. bar graph c. pie graph   
 
 
 
 
 
 
6.  Define science as either a subject or a process.  Defend your answer. 
 
 
 
 
 
7.  Identify the following divisions of biology: 
 a. Botany  e. Genetics  i. Zoology  m. Ecology 
 b. Anatomy  f. Physiology  j. Biochemistry  n. Cytology 
 c. Evolution  g. Taxonomy  k. Microbiology  o. Anthropology 
 d. Archeology  h. Entomology  l. Paleontology  p. Epidemiology 
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N  
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8.  Distinguish between qualitative and quantitative data. 
 
 
 
9.  List 5 characteristics of living organisms and describe each. 
 
 
 
 
 
 
 
10.  Describe "Ethical Issues" involved in biological studies/experiments.  Explain a specific example 
 
 
 
 
 
11.  Fill in with information for 5 safety rules: Refer to the safety contract embedded within this document. 

State the Rule Why is it important to follow? What could happen if you don’t follow it? 
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Honors Biology Safety Contract/Flinn Scientific’s Student Safety Contract (© 2004, Flinn Scientific, Inc.) 
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DESIGNING A CONTROLLED EXPERIMENT 
http://www.longwood.edu/cleanva/images/sec6.designexperiment.pdf 
 
Design a controlled experiment to determine the effect of acetaminophen (headache medicine) on pain.  

 
 

PROBLEM 
 

 

DEPENDENT 
VARIALBLES 

 

INDEPENDENT 
VARIABLES 

 

STANDARDIZED 
VARIABLES 

 

 

HYPOTHESIS  

LEVELS OF 
TREATMENT 

 

 

CONTROL 
TREATMENT 

 
 

 

REPLICATION  

http://www.longwood.edu/cleanva/images/sec6.designexperiment.pdf
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METHOD 
 

 

EXPECTED RESULTS  

EXPLANATION OF 
EXPECTED 
RESULTS 
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Graphing Assignment 
 

Graphing is an important procedure used by scientists to display data that is collected during a 
controlled experiment. Line graphs must be constructed correctly to accurately portray the data 
collected. Many times the wrong construction of a graph distracts from the acceptance of an 
individual hypothesis. 
 
A graph contains five major parts: 

o The title: depicts what the graph is about. By reading the title, the reader should get an 
idea about the graph. It should be a concise statement placed above the graph.  

o The Independent Variable: the variable that can be controlled by the experimenter. It 
usually includes time (dates, minutes, hours), depth (feet, meters), temperature 
(Celsius). This variable is placed on the X axis (horizontal axis). 

o The Dependent Variable: is the variable that is directly affected by the independent 
variable. It is the result of what happens because of the independent variable. Example: 
How many oxygen bubbles are produced by a plant located five meters below the 
surface of the water? The oxygen bubbles are dependent on the depth of the water. This 
variable is placed on the Y axis (vertical axis). 

o The Scales for Each Variable: In constructing a graph one needs to know where to plot 
representing data, In order to do this a scale must be employed to include all the data 
points. This must also take up a conservative amount of space. It is not suggested to have 
a run-on scale making the graph too hard to manage. The scales should start with 0 and 
climb based on intervals such as: multiples of 2, 5, 10, 20, 25, 50 or 100. The scale of the 
numbers will be dictated by your data values. 

o The Legend: is a short descriptive narrative concerning the graph’s data. It should be 
short and concise and placed under the graph.  

 
Graph 1: 
Using the following data, answer the questions below and then construct a line graph. 
 

Depth in Meters Number of Bubbles/minute 
Plant A 

Number of Bubbles/minute 
Plant B 

2 29 21 
5 36 27 

10 45 40 
16 32 50 
25 20 34 
30 10 20 

  
 

1. What is the dependent variable? Why? 
 

 
2. What is the independent variable? Why? 

 
 

3. What title would you give the graph? 
 

 
4. What conclusions can be determined from the data in graph 1? 
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Graph 2: 
Diabetes is a disease affecting the insulin producing glands of the pancreas. If there is not enough 
insulin being produced by these cells, the amount of glucose in the blood will remain high. A blood 
glucose level above 140 for an extended period of time is not considered normal. This disease, if not 
brought under control, can lead to severe complications and even death. 
 
Answer the following questions concerning the data below and then graph it.  
 

Time After Eating, hours Glucose mL/Liter of Blood 
Person A 

Glucose mL/Liter of Blood 
Person B 

0.5 170 180 
1 155 195 
1.5 140 230 
2 135 245 
2.5 140 235 
3 135 225 
4 130 200 

 
 

1. What is the dependent variable? Why? 
 

 
2. What is the independent variable? Why? 

 
 

3. What title would you give the graph? 
 
 

4. Which, if any, of the above individuals has diabetes?  
 
 

5. What data do you have to support your hypothesis? 
 
 

6. If the time period was extended to six hours, what would be the expected blood glucose level 
for Person B? 
 
 

7. What conclusions can be determined from the data in graph 2? 
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Metric Conversion Practice 
         
PREFIXES 
SYMBOL 

kilo- hecto- deka- Base 
Unit 

deci- centi- milli- micro- nano- 

k h da g, m, L d c m µ n 
    

Start in the square with the prefix of the unit you are starting with, and count how many squares you move to 
get to the prefix you are converting to.  Do not count the square in which you start.  Move the decimal that many 
places and in the direction you counted (right or left).     
 
Example 5 m = 500 cm 
         
1. What are the two benefits of using the metric system?    

    

2. Is a millimeter more or less than a meter? How do you know?  

  

3. Is a kilometer more or less than a meter? How do you know?  

    

4. What do the following stand for?       

(a) dag___________  (b) cg _______________  (c) kg _______________  

(d) dL_____________  (e) hL ______________  (f) cm _______________  

(g) mm____________  (h) µm ______________   (i) ng _______________ 

 

5. How many millimeters are there in one meter?  

     

6. How many milliliters are there per liter?  

     

7. How many milligrams are there per gram? 

      

8. What is the abbreviation for the following?      

(a) kilometer_______  (b) gram _________  (c) milligram _____________  

(d) centimeter______  (e) millimeter _______  (f) meter ________________   

      

9. Is 500 mg more or less than one gram? By how much?      

     

10. Is 100cm more or less than one meter?  By how much?      

       

11. Name the base units for the following measurements: 

Length/distance =   Mass =   Volume =   
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12. Complete the following conversions: 

a) 500 mg = ____________ g                       e) 80 mL = _____________ L  

  

b) 1.98 m = ____________ µm   f) 20 m = ______________ km  

  

c) 20 g = ______________ mg   g) 25 cm = _____________ nm  

  

d) 50 m = ______________ cm  h) 9.75kg = _____________ g   

 
 

Challenge Problems: Hint … These are 2 step conversions.  
2.54 cm = 1 in 
454 g = 1 lb 
 
 

1.) 456 mL of sugar water is mixed with 0.845 L of water. What is the final volume in dekaliters? 
 
 
 
 
 
2.) 8.5 m = _____________ in 
 
 
 
 
 
3.) 2.37 kg = ___________ lbs 
 
 
 
 
 
 
 
 
 
 
 
 


