
NGHS AP Bio Summer 2020 Plant Experiment Assignment 
 

MAKE SURE YOU READ THIS ENTIRE PACKET BEFORE BEGINNING! 
 

A core part of AP Biology is learning how to effectively design experiments, collect and analyze data, and 
form conclusions based on your results – BEING a scientist!   
To get you into this experimental design mindset, you will be designing and running an experiment 
involving plants over the summer.  You may choose to investigate something to do with plant growth, light, 
fertilizer, root development, pollination, seed germination etc... ANY topic about plants is okay. 
It is expected that you will have at least FOUR WEEKS worth of data upon returning to school on August 5 
so make sure you start this early! 
Go online if you need to and search for ideas. Don't stress about this, instead have fun while learning! It is 
okay if everything doesn't turn out "right". This assignment is supposed to get you to think like a scientist, 
ask questions, and try to find answers.  Because of this, we ask that you trouble shoot on your own, by 
discussing it with your peers, or by consulting reliable resources (.edu, .gov, etc.).  Be sure to document any 
resources you use – you will be creating a list of references as part of the assignment.   
It is suggested that you use seeds or plants that you can commonly find at a local nursery, Home Depot, 
Lowes, or Walmart. Some possibilities are: beans, tomatoes, peppers, petunias or marigolds but you are 
welcome to use any plant you choose. You can buy a pack of seeds, seedlings, or mature plants to use for 
your experiment. Try to choose something hardy and easy to grow. You could also use plants growing in 
your yard, but this may make it more difficult to control the variables. 
You will create a Google Slide presentation that documents your experiment and monitoring, a lab 
notebook recorded in a Google Doc, and an infographic to summarize your experiment. We will be 
assessing and peer reviewing your infographics together the first few days of school so make sure you 
get this taken care of early!   

REMEMBER, your experiment does not have to be “perfect” to earn full credit (just make sure 
you follow the rubric). 

As with any type of learning, it is most beneficial to your understanding of experimental design if you 
work with it on your own first and then learn how to improve it.  You’ve got this!  If a burning question 
arises and you’ve researched it thoroughly and discussed it with your peers but still can’t figure it out, 
you may email us but note that teachers do not regularly check email over the summer.  It may take up 
to two weeks to hear a response. 
 
AP Biology Teacher Contact Information: 

• Dana Prewitt – dana.prewitt@gcpsk12.org 
• Miranda Simmons – miranda.simmons@gcpsk12.org  

 

Click HERE to access resources that may help you develop your experimental design.  You may need to 
download the files to access them. 
 

As a reminder, completion of this project involves: 

• Google Slide Presentation of Experiment (one slide for each of the 7 parts of the experiment; should 
include descriptions and pictures; be sure to include a title slide) 

• Google Doc Journal of Observations (with picture documentation accompanying EACH observation) 
• Infographic (will be a summary of what you included in your Google Slide presentation; digital 

infographics can be created using Piktochart, Canva, Adobe Spark, or any other similar software) 
 

You will submit all three parts digitally once we return to school.  Be sure to 
bring a paper copy of your infographic on August 5, 2020! 



Digital Lab Notebook 
You will be keeping a digital lab notebook on a Google Doc. Use this like a journal.  Decide what type of data 
you will collect, how often you will collect it, and the most efficient way to document it.   
It would be wise to collect both qualitative and quantitative data (The plant looks wilted today.  The soil feels 
dry.  Leaves are bending toward the window.  There is a white, fuzzy looking substance growing on two of the 
top leaves.  Height decreased by 0.5”).   
It is important to be as detailed as possible in your observations and include as much information as 
possible.  This is the heart of your experiment and you never know what type of data will become significant 
as the experiment progresses (leaf orientation, leaf color, soil color, condition, growth, stem diameter, etc). It 
is better to have more information than needed than to miss recording something that you realize you need 
later so make sure that you are organizing your observations well.   
Date and document all phases of your research, experimental design, data collection, conclusions, errors or 
problems encountered, and suggestions for future research. As you are conducting your experiment, take 
pictures (you should have a picture for EVERY entry), draw, take notes, record observations, and keep things 
that you would like to share with your class regarding your experiment. 

IT IS EXPECTED FOR YOU TO RECORD AT LEAST THREE OBSERVATIONS PER WEEK FOR A 
MINIMUM OF FOUR WEEKS ( > 12 entries)! 

Please keep your lab notebook on a single Google Doc or you can handwrite it with an app like notability. 
You must be able to turn in your lab notebook as one document that is either a .doc or a .pdf file. Make sure 
you insert all necessary pictures into your file in the appropriate locations. 
 
Research 
Along the way you will feel that you need to do some research. This can happen in different places for 
different people. Some people will want to look up some background research to get ideas about what to test. 
Other students will have a clear idea about what they want to test but then need to do research to help 
explain their results. You can do research at any point in the process but you should do some research. You 
should document EVERY source you use.  I will be looking to see your research notes in your lab notebook 
and what sources you used.  
Cite your sources using APA format.  Look up the specifics of this at the Purdue Online Writing Lab (OWL) for 
APA.  While you will not be developing a written paper at this time, you should focus on how to cite quotes 
within text as well as how to document the references you use.  PLAIGIARISM WILL NOT BE TOLERATED.  
To ensure that you do not plagiarize, check out this description of forms of plagiarism and rules to follow from 
Jackson State College. 
 
***EXPERIMENTAL DESIGN*** 
An experiment is an organized series of steps and procedures used to test a theory or an idea. Experimental 
design involves strategies to test hypotheses using appropriate controls and variables to ensure the validity 
of the experiment and the results you obtain. The purpose of experimental design is to eliminate 
experimental error and to ensure that the results are due to the factor or factors being tested. The 
experiment, based on a testable hypothesis that was inferred from research, must be repeatable. 
Student Objectives for AP Biology Labs: 

• Choose which variables to investigate 

• Control confounding variables 

• Design and conduct experiments 

• Collect, analyze, interpret, and display data 

• Determine how to present conclusions 
  



BEFORE beginning your experimental design, watch the three videos below and answer the associated 
questions.  Some of the components expected for Experimental Design in AP Biology will be new to you.  It is 
of the utmost importance that you have an understanding of these concepts as you begin the course. Each 
video is only about 4 minutes long and can be found on YouTube under “Experimental Design for Biologists” 
 
Video #1: Experimental Design System Validation (4:05) 
 

1. What question does Dr. Johnson want to answer with his experiment? 
 
 

2. The feline assistant mentions “advanced work” that the professor must have done in preparation for the 
experiment.  What six things did the assistant mention that the professor needed to consider? 

o   
o   
o   
o   
o   
o  

3. Why does the video say that it is important to validate the experimental system? 
 
 

4. If validation is not performed, what could result? 
 
 
 
Video #2: Experimental Design Negative Controls (4:51) 
 

1. Again, what question is being posed by Dr. Johnson? 
 
 

2. What hypothesis does Dr. Johnson propose? 
 
 

3. What does the assistant say is wrong with sharing the hypothesis with the study participants? 
 
 

4. The professor claims that coffee causes high blood pressure after the participants drank two cups of 
coffee.  What other two things does the assistant think could have explained the increase in blood 
pressure besides the coffee? 

o   
o   

5. This video talks about negative controls.  What does it say the negative control allows for? 
 
 

6. What is the consequence of not having a negative control? 
 
 

7. Why must one of the control groups in this experiment drink decaffeinated coffee instead of water? 
 
 

8. Why does another control group drink water?   
 
 

9. A proper set of negative controls is critical to determine what? 
 
 



Video #3: Experimental Design Positive Controls (4:41) 
 

1. According to the video, what is the purpose of using a positive control? 
 
 
 

2. What two positive control groups are added to the experiment? 
 
 
 

3. Is an experiment successful based on results matching original predictions?  If not, explain what makes 
an experiment successful. 

 
 
Are you ready to get started on your experiment yet?!  Keep reading first… 
 

Plant Experiment Procedure: 
 
Step 1: Stating the Purpose/Problem  
What do you want to find out? Write a statement that describes what you want to do. It should be as specific 
as possible. Often, scientists read relevant information pertaining to their experiment beforehand.  
The purpose/problem will be stated as a question such as: "What are the effects of         on       ?” 
 
Step 2: Defining Variables 

• INDEPENDENT VARIABLE (IV) (also called the manipulated variable) — the variable that is 
changed on purpose for the experiment; you may have several levels of your independent variable. 

• DEPENDENT VARIABLE (DV) (also called the responding variable) — The variable that acts in 
response to or because of the manipulation of the independent variable. 

• CONSTANTS (C) — All confounding factors in the experiment that could affect the outcome of the 
experiment but are controlled and kept constant between every group to minimize their impact.  
Controlling constants/confounding variables is very important to assure that the results are due only to 
the changes in the independent variable; everything (except the independent variable) must be kept 
constant in order to provide accurate results. 

o Make sure you understand the difference between positive & negative controls/constants (see 
videos above) 

• CONTROL GROUP – A control group does not receive the independent variable and is used as a 
standard for comparison to check or verify the results of an experiment.  All variables must be held 
constant in the control group.  Since the independent variable is prevented from affecting the control 
group and all other variables are kept constant, differences seen in the experimental group should 
be attributed to the independent variable. Each experiment in AP Biology requires a control group. 

• EXPERIMENTAL GROUP — The group(s) being tested with the independent variable; each 
experimental group has only one factor different from each other, everything else must remain 
constant. 

• REPEATED TRIALS — The number of times that the experiment is repeated. The more times you 
repeat the experiment, the more valid your results will be. 

 
 



Step 3: Forming a Hypothesis  
A hypothesis is an inferring statement that can be tested. The hypothesis describes how you think the 
independent variable will respond to the dependent variable. It is written prior to the experiment...never 
change your hypothesis (even if it doesn’t align with your results) and never use "I" in your hypothesis (i.e. I 
believe that...).  
This should be written as a cause and effect relationship. The more specific your hypothesis, the better. 
In AP Biology, you will be statistically analyzing data so you will work with two types of hypotheses: null and 
alternate. 

• The alternate hypothesis (Ha or H1) assumes relationships between the variables. 
o For example, “Increasing a person’s amount of sleep will lead to an increase in their energy” 

OR any combination of increase/decrease.  The point is that you say not only that the IV will 
affect the DV, but how you predict it will affect it. 

• The null hypothesis (H0) assumes there is no relationship between the variables. 
o For example, “The amount of sleep a person gets does not have an effect on their amount of 

energy”.   
You will be expected to include both a null and alternate hypothesis on each experiment conducted 
throughout the year.  
 
Step 4: Designing an Experimental Procedure 
This should be a numbered list of steps that you followed. It must be written in a way that someone can 
easily replicate your experiment. 
 
Step 5: Results/Data 

• Qualitative Data involves a description of the experimental results in the form of adjectives (i.e. 
larger, faster, green, rough, smooth, etc.). 

• Quantitative Data involves numerical data (i.e. 5 cm, 10.4 grams, 12:02 pm, etc.)  
The results of the experiment will usually be compiled into a table/chart for easy interpretation. I expect that 
you will collect some quantitative (and maybe even qualitative) data in a clearly labeled table. 
At the end of your experiment you should make a graph using either Google Sheets or Excel.  
Choose the type of graph that makes the most sense for the type of data you collected. Here is video 
about types of graphs that you can watch for a refresher. http://www.bozemanscience.com/beginners-
guide-to-graphing-data/ 
 
Step 6: Analysis 
This is where you look at your graph and try to make sense of it. We will be using the CER method for 
analysis this year. Please follow the guidelines below so you know how to structure your analysis. 

• Claim: Make a one sentence claim about the results of your experiment. This should be an 
answer to your guiding question at the beginning. 

• Evidence: Defend your claim using specific numerical evidence from your data. This is where you 
would talk about how the rate increased from this to this in this much time. Be specific about what 
your numbers tell you. 

• Reasoning: This is where you tie it all together and talk about how the numbers that you reference in 
your evidence led you to your claim. You can include any research you did to help defend your claim. 

 



Step 7: Conclusion 
Briefly summarize what you did and what you found. 
You should include the following components in your conclusion: 

• Summary of experiment and findings 
• Any flaws in the research  
• Any experimental errors or problems that were encountered 
• Any uncertainties 
• Any limitations of your experiment 
• Suggestions for how to improve the experiment 
• A question for future study that builds on the findings from this experiment 
• The importance of the experiment 

 
Sharing Your Experiment by Making an Infographic 
During the first week of school you will share the results of your experiment using an infographic. Infographics 
can be created digitally using Piktochart, Canva, Adobe Spark, or any other design software to which you 
have access.  Your infographic will detail your experiment in a concise way so that classmates can easily 
see, understand, and critique your experiment and experimental design.  To ensure unbiased critiques, 
please do not list your name on the front of your infographic but rather record it on the back of the 
infographic. 
The infographic should have a section for each of steps 1-7. Each section should be clearly labeled and easy 
to read. 

1. Purpose/problem 
o Should be written in the form of a question (How does ____ affect ____?) 

2. Variables 
o Be sure to specify IV, DV, Constants, Experimental Group, Control Group 

3. Hypotheses 
o Be sure to write both a null and alternate hypothesis 

4. Experimental Procedure 
o In the form of numbered steps 

5. Data 
o Should be displayed visually in a table AND graph (be sure to properly label each) 

6. Analysis 
o CER format 
o Include research here 

7. Conclusion 
o Refer to the bulleted list above to ensure you include all required parts 

 

Click HERE to access resources that may help you develop your experimental design.  You may need to 
download the documents to access them. 
 

As a reminder, completion of this project involves: 

• Google Slide Presentation of Experiment (one slide for each of the 7 parts of the experiment; should 
include descriptions and pictures; be sure to include a title slide) 

• Google Doc Journal of Observations (with picture documentation accompanying EACH observation) 
• Infographic (will be a summary of what you included in your slides presentation) 

 
You will submit all three parts of this digitally once we return to school.  Be sure to bring a paper copy 
of your infographic on August 5, 2020! 
 
(*Assignment Modified from Universal Academy of Florida Summer Assignment)  



Assignment Rubric 
 

  Points Possible 

  0 2 4 6 

 
Step 1: Stating 
the Purpose / 

Problem 

 
 

Purpose 

 
 

Missing 

Unclear 
purpose that is 
not answered 

in the 
experimental 

design. 

Clearly stated 
purpose or 

guiding question 
partially 

answered in the 
experiment 
designed. 

Clearly stated 
purpose or guiding 

question that is 
answered in the 

experiment 
designed. 

 
Step 2: 
Defining 
Variables 

 
 

Variables 

 
 

Missing 

 
 

Incomplete 

 
All included but 

not clearly 
defined. 

Clearly defined: IV, 
DV, constants, 

control & 
experimental 

group. 

 
Step 3: 

Forming a 
Hypothesis. 

 
Null & Alternate 

Hypotheses 

 
Missing 

 
Only included 

one 
hypothesis 

Included both 
hypotheses but 

did not write 
them in 

cause/effect 
form 

 
Completed using 
cause/effect form 

Step 4: 
Designing an 
Experimental 

Procedure 

 
Procedure 

 
Missing 

 
Incomplete 

 
Not clear or not 

numbered 

 
Completed 

Numbered list 

 
 

 
 
 
 

Step 5: 
Results/Data 

Data table Missing Incomplete Poorly labeled Complete 

 
Calculations 

 
Missing 

 
Incomplete 

No work shown or 
not labeled 

Completed 
correctly and 

labeled 

 
 

Graph 

 
 

Missing 

Graph is the 
wrong type or 
doesn't clearly 
represent the 
data. Or graph 
isn't done on 
the computer. 

 
Poorly labeled 

 
Completed correctly 

with clear labels. 
Done on the 
computer. 

 
 

Step 6: 
Analysis 

Analysis: 
Claim 

Missing Not a 
statement 

Not a clear 
statement 

Clear statement 

Analysis: 
Evidence 

Missing Doesn't 
reference data 

Not specific 
enough 

Clearly references 
data 



  
Analysis: 

Reasoning 

 
Missing 

Not a clear 
explanation and 

not enough 
information 

Is explained but 
evidence is not 

effectively linked 
to claim 

Complete and clear; 
Links evidence to 

the claim 

 
 

Research 

 
 

Missing 

 
 

Sources are not 
cited using APA 

format. 

Research 
doesn't help 
explain the 

results of the 
experiment. 
Sources are 
cited using 

APA format. 

Research helps 
explain the results 
of the experiment. 
Sources are cited 
using APA format. 

 
 
 
 
 
 
 
 
 
 

Step 7: 
Conclusion 

 
Summary 

 
Missing 

Lots of 
information is 

missing from the 
summary. 

Some 
information is 

missing from the 
summary. 

Clear but brief 
summary of what 

was done and what 
the results were. 

 
Error Analysis 

 
Missing 

Errors or flaws 
that were 

addressed are 
reasonable. 

Errors or flaws 
that were 

addressed are 
not clearly 
explained. 

Errors or flaws that 
were addressed 

are clearly 
explained and 
reasonable. 

 
Future Plans 

 
Missing 

A future 
experiment 

wasn't outlined 
clearly. 

An experiment 
was outlined 
but it didn't 

build off of this 
experiment. 

A reasonable future 
experiment was 

outlined around a 
new follow up 

question. 

 
 
Importance of 

the    
Experiment 

 
 
 

Missing 

 
The application 
of the results 
were not well 
explained or 

applied to other 
situations. 

The results of 
the experiment 

were 
connected to a 

broader 
understanding 
of the concepts 

OR it was 
explained how 

the results 
could be 

applied to other 
situations. 

 
The results of the 
experiment were 
connected to a 

broader 
understanding of 

the concepts and it 
was explained how 
the results could be 

applied to other 
situations. 

 
 


