
 

2019 
PreAP Biology 
Summer Work 

 
 
 
Welcome to Pre-AP Biology! 
 

Pre-AP Biology is an introductory science course taught to prepare students for the critical thinking and 

problem solving skills required in higher-level high school and college courses. We will study everything 

from the microscopic organelles of a cell to the complexity of living organisms! The summer assignment will 

introduce you to some of the topics that we will visit at the beginning of this year as well as develop some of 

the skills needed throughout your science courses. 

 

The purpose of this assignment is to give students an opportunity to show that they are proactive and willing 

to put in the extra work and time into being enrolled in Pre-AP courses. What you get out of this class will be 

based solely on what you are willing to put into the class. The students who are most successful in this class 

and on the End of Course (EOC) exams are those students who are willing to work steadily throughout the 

summer, the school year and are willing to work independently. If you come to class eager to learn, focused 

and prepared, you will learn a great deal about Biology and have a good time in the process. 

 

To complete this assignment, you may need to use additional resources. This ONLY applies to Part 1: Biology 

Prefix/Suffix. You must use your own knowledge on Part 2: Variables and Analyzing Data. Students with 

plagiarized or copied work from any source on Part 2: Variables and Analyzing Data will automatically be 

denied entry into the Pre-AP course. Feel free to contact me over the summer with ANY QUESTIONS about 

this assignment I will check my email periodically throughout the summer.  

 

Make sure that you complete both parts of the summer assignment. You may turn in your work to the front 

office of the High School or email it to me in a PDF document. If your assignment is incomplete or not 

turned in on or before August 12th, 2019, you will be removed from the Pre-AP Biology course. DO 

NOT wait until the end of summer to start working! 
 

 
Biodynamically yours, 
 
 
 
Mr. Fuchs 
fuchsj@needvilleisd.com 
 
 

 

mailto:fuchsj@needvilleisd.com


The Grading Rubric is as follows:  

 

 Daily Grade #1: 100 points total 
o Prefix/Suffix Chart 

 Daily Grade #2: 100 points total  
o Variables and Data 

 Major Grade #1: 100 points total 
o You will have a test over the Prefix/Suffix chart and Variables/Analyzing 

Data during the first or second week of school. A date will be scheduled 
on the second day of school. 

 
 
PreAP Biology Supply List 

 1 spiral notebook (100 pages or more) 

 1 ½” binder or folder (your choice) 

 Notebook paper 

 Pencils 

 Pens (blue or black) 



Name:______________________________________ 

Part 1: Biology Prefixes and Suffixes 
 Directions: 

Learning science vocabulary can feel like learning a different language, mainly because it is! The 
roots of most of these words are either Latin or Greek. Look up the meaning of each prefix and 
suffix below and give one science/biology related example. This is a fillable PDF file. You can 
type your answers and save this document instead of writing by hand. 

 

Prefix Meaning Example  Using Prefix 

A-, An- Not, without Abiotic factor 

Ad-   

Anti-   

Auto-   

Bi-   

Bio-   

Chloro-   

Co-   

Cyto-   

Di-   

Diplo-   

Ecto-   

Endo-   

Ex-   

Hetero-   

Homo-   

Hydro-   

Hyper-   

Hypo-   

Iso-   

Macro-   

Micro-   

Mono-   

Nomen-   

Phago-   

Photo-   

Poly-   

Thigmo-   

Tri-   

Uni-   
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Suffix Meaning Example Using Suffix 

-ase   

-clature   

-genic   

-ism   

-ist   

-itis   

-kinesis   

-lysis   

-ose   

-osis   

-otomy   

-philic   

-phobic   

-phyll   

-saccharide   

-sis   

-stasis   

-tonic   

-troph   

-tropism   

-zygous   

 

 

 

 

 

 

 

 

 

  



 

When scientists set out to do an experiment, they first think about the variables that may affect the  
outcome of the experiment. A variable is any condition that may cause a change in the system being stud-
ied. Some variables are measured quantitatively, like temperature, mass or height. Other variables  
are recorded in a qualitative manner, like color, texture or species. The most important factor is that the 
scientist runs a controlled experiment. In a controlled experiment, only one variable is changed to ensure 
that the effect of only that one variable can be measured.

Model 1 – Photosynthesis in an Aquatic Plant

Oxygen gas

 1. The diagram in Model 1 illustrates a clipping of an aquatic plant in water.

a. What process is occurring in the plant’s cells to produce the gas in the bubbles that appear?

 

b. What gas is the plant producing?

 

c. What source of energy is the plant using to conduct the process recorded in part a?

 

 2. Depending on the environment the plant is in, more or less gas may be produced. Suggest a 
method for measuring the rate of gas production from the aquatic plant in Model 1.

 

 

 
in the aquatic plant in Model 1. These factors could become variables in an experiment.
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Model 2 – Aquatic Plant Experiment

 4. Examine the four trials shown in Model 2. Identify several conditions in the experiment that are 
the same in each trial.

 

 5. Describe the one condition that has been varied among the four trials in Model 2.

 

 6. How does the condition described in Question 5 appear to affect the rate of gas production by 
the aquatic plant? Provide specific evidence from Model 2 to support your answer.

 



 

Model 3 – Aquatic Plant Data

Length of  
clipping (cm)

Number of leaves 
on clipping

Lamp power 
(watts)

Percentage of  
light from  
lamp that  

reaches the plant

Number of  
oxygen bubbles 

formed in  
10 minutes

A 12 40 100%

B 12 40 75%

C 12 40 50%

D 12 40 25%

 7. Refer to the diagrams in Model 2 to complete the data table in Model 3.

 8. The column headings in Model 3 each describe a variable in the experiment.

a. What variable was purposefully changed in the experiment?

 

b. What variable changed as a result of changing the variable listed in part a?

 

c. What variable(s) in the Model 3 data table remained constant among all the trials?

 

When designing an experiment, you need to consider three types of variables. The independent variable 
is changed by the experimenter in the design of the experiment. This variable is sometimes called the  
“manipulated variable.” The dependent variable is what changes as a result of the change in the inde-
pendent variable. This variable is sometimes called the “responding variable.” In some cases more than 
one dependent variable is considered. The third category of variables is controlled variables. These are 
variables that you think may change the outcome of the experiment, but since they are not being studied, 
they need to be kept constant in each trial.

 9. Identify the independent, dependent, and controlled variables for the experiment that produced 
the data in Model 3.

 Independent Dependent Controlled



 

A well-written research question states the independent and dependent variables in the experiment.  
For example, a student investigated the effect of soil pH on the number of strawberries produced by a 
strawberry plant. Her research question was “How does the pH of soil affect the number of strawberries 
produced by a strawberry plant?”

10. 

 

11. A student wonders, “Does the moisture content in soil affect how far a worm can dig?” Identify 
the variables that are being considered in this experiment and the variables that need to be  
controlled.

 Independent Dependent Controlled
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12. Scientists may design an experiment with a control group, which is a set of organisms or sam-
ples that do not receive the treatment (the independent variable) that is being tested. Scientists 
can then compare normal changes in organisms or samples with those that may have occurred 
because of the treatment. The idea of a control group is not the same as a controlled variable. 
Suppose a scientist is doing an experiment to determine the effect of an all-organic diet on the 
occurrence of cancer in rats.

a. What variables should the scientist control in the experiment?

 

b. Describe the control group for this experiment.

 

c. Why is it important for a scientist to use a control group when working with organisms in an 
experiment?

 



 

During scientific investigations, scientists gather data and present it in the form of charts, tables or 
graphs. The data must be properly collected, analyzed, and interpreted to allow scientists to make 
informed decisions regarding the validity of their study and any further work that may be necessary to 
achieve their objectives. The ability to present and use data charts, tables, and graphs correctly is essen-
tial for good scientific practice and also prevents unnecessary or inappropriate work and misinterpreta-
tion of the data.

Model 1 – Graphs and Charts of Classroom Measurement Data
 Pie Chart Bar Graph

 Line Graph
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 1. According to the data in Model 1, how many females fall within the range 146–155 cm tall?

 

 2. According to the data in Model 1, how many males are 181 cm or above in height?

 

 3. Using the graph(s) in Model 1, determine the approximate average height of males and of  
females.

 

 4. Refer to the data in Model 1.

a. How many males are taller than 175 cm and approximately what percentage of the total is 
that?

 

b. Which graph(s)/chart(s) illustrate the answer to the previous question?

 

 5. Which type of graph or chart in Model 1 shows a side by side comparison of data?

 

 6. Which type of graph or chart in Model 1 shows trends in data across an entire data set?

 

 7. Describe two trends in male and female height using the line graph.

 

 8. Use complete sentences to compare the presentation of height data in the three graphs. Discuss 
any information that is located on more than one graph, and any unique information that is 
available on each.

 9. If you wanted to see if a correlation exists between the height of an individual and his/her hand 
length, what would be the best type of graph/chart to make? Explain your reasoning.

 

10. What conclusions can you draw comparing the height, hand length, and knuckle width of males 
and females? State your conclusions in complete sentences.

 



 

Model 2 – Foot Width in a High School Classroom
Female foot 
width (cm)

Male foot 
width (cm)

7.8 10
8 10.5
8 9
5 9.3
17 13
7.5 7.5
7.5 10
7 9.2

7.8 9
7 4.5

11. Refer to the data in Model 2.

a. What value for foot width is most frequent in males?

 

b. What is this value called?

 

12. Determine the median value for foot width for males and for females. Describe in complete sen-
tences the method you used to determine the median values.

 

 

13. Determine the mean for each data group, and describe in a complete sentence how you  
calculated them.

 

 

Within a data set there may be individual values that seem uncharacteristic or do not fit the general trend. 
These data points may be referred to as outliers or anomalous data. In most samples, a small number of 
outliers is to be expected, due to the variation inherent in any naturally-occurring population. Outliers 
can also result from errors in measurement or in the recording of data. Normal variation can often be dis-
tinguished from error by repeating the measurements to see if the same range is obtained. Scientists also 
use statistical calculations to determine the expected range of data, so that judgments can be made about 
the authenticity of individual data points. Outliers should not be ignored, however, as many interesting 
scientific discoveries have resulted from the study of such unexpected findings.

  sum of all data values
Mean = —————————
 number of data values

Median = Middle value of an ordered set of data.

Mode = Most frequently occurring value in a set of data.



 

14. Which data point(s) in the foot width values in Model 2 might be considered outliers? Explain 
your choice(s).

 

15. The equation below allows you to calculate the amount of deviation (in percent) for the values 
within a data set. The percent deviation is reported as an absolute value.

  |(mean value using all data) – (mean value excluding anomalous data)|
 % deviation = ———————————————————————————— × 100
  mean value using all data

a. What is the percent deviation in the female data set when the outlying value of 17 is excluded 
(i.e., considered to be anomalous data)?

  
     
  

 

b. What is the percent deviation in the male data set when the outlying value of 4.5 is excluded?

  
     
  

 

c. Which data set (male or female) had the largest percent deviation?

 

16. Given the outliers and amount of deviation in each data set, which value (mean, median, mode) 
best represents the overall data set of foot width in males and females? Explain your answer in a 
complete sentence.
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