
AP Biology Course Introduction  
and Summer Assignment 2018 

 
Verona High School 

Instructor: Mr. Harris 
Email: charris@veronaschools.com 

 
Congratulations on registering for AP Biology! I look forward to having you next year in what will 
prove to be a challenging and rewarding class. Your summer assignment is designed to get you 
involved in scientific fieldwork and analysis, and to strengthen some background biology 
knowledge that you’ll need entering the class.  
 
First, there are some important materials you will need at the start of the school year. 
 
1.   Lined paper and graph paper. We do quite a bit of handwritten notes and drawings, so you 

need a physical notebook. It’s ideal if the pages can be torn out because occasionally you will 
hand in handwritten assignments. Many classwork/homework assignments also involve 
graphing. Having your own graph paper will really help.  

 
  2.  A place to keep handouts. This can be a folder or a small three ring binder. 

 
 
 
Note that one three ring binder with loose leaf  paper (both lined and 
graph) takes care of everything you need above!! 
 
 
 
 
   
 

 3. A calculator.  You will need to use a calculator on classroom quizzes, tests, and on the AP exam 
in May. There used to be serious restrictions against graphing calculators but those restrictions 
have been lifted. Any Texas Instruments (TI) calculator you use for Math will be ok for AP Bio. 
Ensure that the calculator has square root and power functions.  
 
 
4. An AP Biology review book. You’re not required to bring this to class every day, and we’ll focus 
on these mostly towards the end of the year, but our textbook can be difficult and I think you’ll find 
that being able to reference a review book throughout the year will help you keep up in the class.  
 
The AP Biology exam was completely revised in 2012 (the 2013 exam was the first to reflect these 
revisions) so older review books won’t be helpful. There are many companies that make these 
books, but I recommend the two pictured below. The Barron’s AP Biology book is great for practice 
tests and the Pearson book is great for reviewing the actual content of the class. I think of the 
Pearson as an AP Biology version of sparknotes.  
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Even though their covers will claim to be the best, I’ve found that the review books from Princeton 
Review and 5 Steps to a 5 haven’t caught up to the format of the new exam quite as well as the 
Pearson and Barron’s have.  
 
5. On most days we will use chromebooks in class, which will be provided. You are welcome to 
bring your own laptop. 
 

 
 
 
 
 
Our textbook is called Principles of Life. You’ll need to pick up one of 
these from my classroom (room 21) before summer vacation begins. 
You will take it home once and bring it back once at the end of next 
school year. We have a set of textbooks for classroom use so you will 
not bring the book back and forth with you to school every day.  
 
 
 
 
 
 

 
 
 
 

Summer Assignment Part 1:  
Designing and conducting an experiment 

 
You will design and carry out an experiment over the course of the summer. The experiment that 
you do should be a natural experiment, or close to it. A natural experiment is one where the data 
you collect comes from observing nature (as opposed to a controlled experiment where variables 
have been carefully manipulated in a lab setting).  
 
First, you will have to pick an area (or multiple areas) in which to conduct the experiment. This area 
may be in a park or forest, on or near a beach or pond, in your own backyard, somewhere where 
your family is vacationing, or literally anywhere else. You could even pick an urban area. You’ll then 
develop a research question to answer. Careful observation of your site will be required in order to 
come up with this question for your experiment. Start this work early in the summer because you 
may find that your first idea or site choice doesn’t work out the way you intended and may want to 
switch to a new idea and perhaps a different site.  
 
Like a controlled experiment, a natural experiment tries to reveal some correlation between two 
factors. Natural experiments are, after all,  not just simple observation of nature. From wikipedia: 
“Natural experiments are most useful when there has been a clearly defined exposure involving a 
well defined subpopulation (and the absence of exposure in a similar subpopulation) such that 



changes in outcomes may be plausibly attributed to the exposure.” In other words, you want to 
choose a variable that may affect your ecosystem and then design and carry out a study to 
determine how that variable affects the ecosystem. Think carefully about what type of research 
question would allow you to collect quantitative data about such a comparison within the context of 
an interesting topic.  
 
Here are some ideas (YES you may directly use one of these):  

- Are the leaves of plants in the shade most of the day larger (or different in some other 
way) than the leaves of plants in the sun most of the day?  

- Does temperature (or any other factor) affect the number of insects observed in an 
area?  

- Is there a time of day where ants are most active above ground?  
- Does the phenotype (height, size of leaves, number of flowers, etc) of one species of 

plant change the closer it is to a water source?  
- Does the side of an elm tree (or any other species) getting the most sun exposure 

produce the most branches?  
- Does time of day influence the number (or the size, or the species) of fish I catch? 
- Does the number of tree branches per tree of one species differ between suburban and 

forested areas?  
- Does the number or type of observable species in the area change as the summer 

progresses?  
- Does proximity to human development affect the number of lichen species (or any other 

species) found?  
- Do the rose bushes that are planted by themselves produce more flowers than the rose 

bushes planted in a mixed group of other plant species?  
 
From some of these suggestions you can see that it is ok to include elements of a controlled 
experiment in your study where you more directly change variables. Manipulating variables like 
this isn’t part of a purely natural experiment but for this assignment it is acceptable. Please feel free 
to email me as you get started if you’d like feedback and guidance on your plan.  
 
 
Writing your report 
 
You will need to present your findings in a written report. Your report should be roughly three 
typed pages long, plus whatever space you require for your data table, graph (if necessary), and 
pictures/diagrams. You will be able to submit the report via Google Classroom on the first day of 
school, or you may choose to print out the report and turn in the hard copy.  Below are the sections 
of the report you will include. Use these titles to separate each section.  
 
1. Title 
 
Give your report a title. The title should immediately inform me of what you’re trying to learn by 
doing the experiment. Often, the format “The Effect of (Variable A) on (Variable B)” works well.  
 
2. Research question and hypothesis 
 
Clearly state your research question and hypothesis. The question should be focused on the effect of 
one specific variable and your hypothesis is a statement that responds to the research question and 
poses a possible, testable answer to that question.  
 



How you word your question and hypothesis requires careful thought.  Let’s say you want to 
explore how time of day affects the number of birds feeding at your birdfeeder. There’s a lot of 
different decisions you need to make in order to articulate a good question and hypothesis for such 
an investigation. Think about what specific information you want to learn and what specific data 
you’d need to collect in order to learn it, and then phrase your question and hypothesis around this. 
One question might be “At what time of day are the most species of birds observed at the feeders?”. 
My hypothesis could be “The most species of birds are seen in the morning.” In this case, my data 
would be the number of different species seen, not total number of birds. Should I observe the 
feeders twice a day? Four times a day? I would obviously want to make these times consistent day 
to day. And how long should I watch the feeder for at a time? For five minutes? Twenty minutes? An 
altogether different experiment might ask when the numbers of one particular species are highest 
at the feeder. Now I’d be counting numbers of individuals of only one type of bird and I’d be 
ignoring any other species. And how would I keep track of which bird was which so I didn’t count 
the same bird twice? Notice that now I’m starting to get into the details of the experimental methods 
(which is the next section of the report), but my methods are going to affect how my question and 
hypothesis is articulated so I need to think it all through ahead of time. And there are probably 
10-15 other questions I could ask about birds at my feeders that I should consider before settling on 
which experiment I’m going to do. My main point here is that careful thought about what you want 
to learn and how data will be collected is required to align a strong research question with a strong 
hypothesis.  
 
 
3. Background 
 
Describe the ecosystem or ecosystems you chose to focus on. Identify the larger biome that this 
area is naturally a part of (i.e. Verona, NJ would naturally be a temperate forest). How large is the 
area? What are some of the main elements or features of it? Add anything that you think will give an 
informative overview of the area you chose. Photos of your ecosystem should also be included in 
this section.  If your study focuses on any specific species of organism, scientific names should be 
provided.  
 
Identify the independent and dependent variables in your study. Identify constants (things kept the 
same between experimental groups).  
 
Provide evidence of some background research into the topic you’ve chosen. What do we already 
understand about this topic?  
 
Finally, reflect on how your investigation relates to the broader study of biology (i.e. “My 
experiment sheds light on how certain environmental factors affect plant growth” or “By learning 
more about this topic we may be able to better understand insect behavior”, etc.) 
 
4. Methods 
 
Methods means how you collected your data. In other words, what did you do to conduct the 
experiment? You can think of methods as your procedure plus explanations of how and why certain 
procedural steps were done. Below is an example of a methods section. (You can ignore the fact that 
parts of the paragraph are highlighted) 
 



 
 

I give you the example above not because you need to know what a t-test is or anything specific like 
that. I give you this example because it clearly explains precisely what the scientist did to collect 
their data and it shows that thought was put into how that data was collected.  
 
It’s important to consider how much data you need to collect in order to reach a meaningful 
conclusion. Your sample size is the number of test subjects in your experiment. I’ve told you to 
design your study so it is focused on a specific effect of one variable, but this does not mean that you 
should have a small sample size in your experiment. Let’s say your research question is “Is human 
development correlated with a higher number of invasive species?”  Focusing on one variable here 
would not mean observing just one area close to human development and away from human 
development. A good study would measure and record data from many locations and then provide 
an average of the results. Collecting as much data as you can and then taking the average for each 
group will give you more valid results than looking at just one test subject. This thinking should be 
applied to any question you come up with. In the bird feeder example from above, I would want to 
collect data on as many days as I possibly could. Remember: when it comes to sample size, the 
bigger the better! 
 
Please include labeled photos here in this section, if appropriate.  If it seems appropriate for your 
experiment, physical specimens from your ecosystem can be submitted with your report.  
 
5. Results 
 
Present your data in a clearly titled data table, with clearly labeled rows and columns.  Make sure all 
units are given.  While a line or bar graph may not be necessary for all experiments, a 
well-formatted graph showing your results can be a very effective tool for quickly communicating 
your data. All graphs and tables must be accompanied by a written explanation of the data being 
presented.  
 
 
 
 



 
 
6. Analysis and conclusion 
 
In this section you must clearly state whether the evidence supports or refutes your hypothesis, or 
if the data is inconclusive. Provide a brief discussion of your results and state what knowledge has 
been gained and how the data supports that new knowledge. Note that gaining new knowledge in 
science will always leave you with more questions to answer so you should explain what further 
research your experiment leads to. Discuss where you’d like to take the experiment in the future 
and what things you would do going forward if you were to continue the work. Also reflect on 
anything you would change about the experiment if you were to conduct it again.  
 
Please reach out to me over the summer (or before summer starts) if you have questions, need help, 
or simply to check to see if you’re headed in the right direction. If doing a natural experiment 
proves difficult for you, I will potentially give you permission to do more of a controlled experiment 
instead (meaning setting up experimental and control groups in more of a lab setting). 
 
 
 

Rubric for Summer Experiment 

 5 - exceeds 
standard 

4 - meets standard 3 - below 
standard 

2- far below 
standard 

Research 
question and 
hypothesis 

Research question is 
unique and shows 
evidence of close 
observation in the 
ecosystem.  

Research question is specific and clearly focused 
on the effect of one variable on a specific aspect of  
the ecosystem. The hypothesis is a testable 
prediction that provides a possible answer to the 
research question.  

Question and 
hypothesis aren’t 
clearly articulated or 
don’t focus on one 
variable.  

This section is missing. 

Background  Evidence of research 
into background topics 
shows a thorough 
understanding of the 
topic being investigated. 
The connection from 
this topic to the broader 
study of biology is made.  

Gives a thorough overview of the topic being 
explored. Evidence of research into background 
information related to the study is  present.  
Variables are properly identified.  

No evidence of any 
research 

No research evident and 
the writing doesn’t clearly 
explain why research 
topic was chosen. 

Methods Evidence of creativity in 
the method of data 
collection. Evidence of 
student thinking about 
importance of a large 
sample size. Experiment 
is carried out in a way 
that embraces the spirit 
of this assignment, 
which is to do a natural 
experiment. 

Report includes a clear description of methods so 
there is no confusion about how and why you 
collected the data you did. It is clear that data was 
collected in a carefully thought out way. Data 
collection focuses on the effect of one variable. 
Sample size is adequate to draw conclusions from.  

Sample size is far too 
small to draw any 
conclusion from or 
very little 
consideration seems to 
be given to how to best 
collect data.  

- Or    -  
Methods don’t become 
clear until reading the 
full report.  
 

Section is missing or there 
is no clear picture of how 
data collection was done. 
Student seems to have 
collected information on a 
variety of variables that 
aren’t directly related to 
the experiment.  

Presentation 
of Data 

Data is highly 
quantitative and 
statistical analysis can 
be applied. 

Tables, charts, or graphs are formatted well and 
are clearly labeled. The connection to the research 
question is clear. Graphs are done on graph paper 
or using graphing software (like in Docs or Word). 
All tables, charts, and graphs are accompanied by a 
written explanation. Units are given. 

No graph has been 
made for data where a 
visual representation 
seems needed. 
Important data isn’t 
included in table. 
Units are not provided.  

Clear labels and units are 
missing from the table 
and no graph is present if 
needed or important data 
isn’t included.  



Conclusion Ideas for further 
research are logical and 
concrete. 
Student considers how 
much data they have 
collected and what this 
means about the validity 
of their results.  

It is stated whether the hypothesis is supported or 
refuted by the data, or whether the results are 
inconclusive. An explanation and interpretation of 
the results is given.  Ideas for further research are 
stated clearly.  

There isn’t a clear 
discussion or 
interpretation of the 
data.  

Doesn’t refer back to 
research question at all 
and/or doesn’t state 
whether hypothesis was 
supported or refuted or 
inconclusive 
 

Formatting Photos are clearly 
labeled and give the 
reader a clear 
understanding of the 
experiment. The 
presentation of the 
report stands apart in its 
clarity and format. 
Resources referred to in 
the report are cited. 

The title presents the main focus of the report 
concisely. The report is typed. Grammatical errors 
are at a minimum and do not distract. Tables and 
graphs are worked into the report neatly and in a 
way that doesn’t disrupt the format of the paper. 
Sections of the report are clearly listed. Photos are 
included. Each section contains appropriate 
information for that section. 

Grammatical errors 
are frequent enough to 
be distracting. and/or 
a lack of formatting 
hinders understanding 
of report.  

Grammar and 
organization of sections 
make report difficult to 
read and understand.  
Titles of each section aren’t 
present.  

Total points 30 points x 2 = 60 
points 

   

 
 
 
 

Summer Assignment Part 2:  
Familiarizing yourself with the AP curriculum and textbook  

and studying freshmen bio topics 
 
1. Familiarize yourself with the format of the textbook. In the table of contents, note that it is 
divided into seven “parts” that are subdivided into numbered chapters, which are then subdivided 
into “concepts”. As you read through the concepts, you will notice links to media clips, links to 
animated tutorials, apply the concept exercises, investigations, and CHECKpoint questions.  
 

- Animated tutorials provide helpful models and simulation modules to help visualize 
what you’re reading 

- Media clips give you an opportunity to appreciate the relevance of what you’re 
reading to the “real world” of biology 

- Apply the concept exercises give you practice using data that helps reinforce central 
concepts of the chapter 

- Investigations let you see how we know what we know by describing real inquiry 
based experiments. Each presents a hypothesis, method, results, and conclusion for 
a real experiment and most then ask you to analyze the data from the experiment.  

- CHECKpoint questions are designed to help you self-evaluate your understanding of 
the material. They’re the summary questions for each concept and will often be the 
questions you answer for homework or are quizzed on in class.  

 
2. Familiarize yourself with the “Big Ideas” and “Science Practices” of  AP Biology. The big ideas are 
the central concepts that the content of the course is designed around. A practice is a way to 
coordinate knowledge and skills to accomplish a goal or task.  
 

Big Idea 1: The process of evolution drives the diversity and unity of life 
Big Idea 2: Biological systems utilize free energy and molecular building blocks to  grow, to 
reproduce and to maintain dynamic homeostasis. 



Big Idea 3: Living systems store, retrieve, transmit and respond to information essential to life 
processes. 
Big Idea 4: Biological systems interact, and these systems and their interactions possess complex 
properties.  

 
Science Practice 1: The student can use representations and models to communicate scientific 
phenomena and solve scientific problems.  
Science Practice 2: The student can use mathematics appropriately.  
Science Practice 3: The student can engage in scientific questioning to extend thinking or to guide 
investigations within the context of the AP course.  
Science Practice 4: The student can plan and implement data collection strategies appropriate to a 
particular scientific question.  
Science Practice 5: The student can perform data analysis and evaluation of evidence.  
Science Practice 6: The student can work with scientific explanations and theories. 
Science Practice 7: The student can connect and relate knowledge across various scales, concepts 
and representations in and across domains.  

 
 
 
To help you better understand the curriculum, click the link below and read through the AP 
Biology concepts at a glance.  
 
http://media.collegeboard.com/digitalServices/pdf/ap/bio-manual/Bio_AppendixC-APBiologyCon
ceptsataGlance.pdf 
 
3. During the first few days of school, you will take an introductory exam that will assess your 
knowledge of key concepts from your freshman biology class, as well as the introductory chapter of 
our AP book.  
 
 

9th grade biology topics to memorize for introductory exam:  
 
1. Levels of organization  
 
This refers to the different levels at which scientists study the natural world. The levels you need to 
know are atom, molecule/compound, organelle, cell, tissue, organ, organ system, multicellular 
organism, population, community, ecosystem, biome, and biosphere. You should also know the 
word element which is one specific type of atom (i.e. carbon, oxygen, hydrogen). The image below 
sums up this topic but note that you don’t need to be able to define species yet and this image is 
missing a few words. An organelle is a cell part that carries out a specialized function (it goes 
between molecule and cell) and a biome  is a group of related ecosystems (i.e. desert, rainforest, 
temperate forest, etc - it goes between ecosystem and biosphere). Also please note that a better 
definition of molecule is a group of atoms bonded together and a compound is any substance that 
contains two or more elements. So all molecules are compounds but not all compounds are 
molecules. 
 

http://media.collegeboard.com/digitalServices/pdf/ap/bio-manual/Bio_AppendixC-APBiologyConceptsataGlance.pdf
http://media.collegeboard.com/digitalServices/pdf/ap/bio-manual/Bio_AppendixC-APBiologyConceptsataGlance.pdf


 
 
 
 
2. Organic macromolecules 
Living cells are comprised mainly of four groups of molecules - the organic macromolecules. These 
molecules are proteins, lipids, carbohydrates, and nucleic acids. You need to be able to name these 
molecules and identify their monomers (smaller repeating subunits). The chart below sums up this 
information you need to know:  
 

Macromolecule Proteins Lipids (fats/oils) Carbohydrates Nucleic acids (DNA / 
RNA) 

Monomer Amino acids 
 
Amino acids are 
connected with 
peptide bonds. 
Two amino acids 
form a dipeptide. A 

No true 
monomers.  
 
Lipids are 
composed of long 
chained 
molecules called 

Monosaccharides 
(examples include glucose 
and fructose). 
 
Two monosaccharides 
bonded together form a 
disaccharide. Many 

Nucleotides 



string of amino 
acids is called a 
polypeptide. 

fatty acids.  monosaccharides bonded 
together form a 
polysaccharide. 

Examples of 
food high in this 
macromolecules 

Meat, eggs, beans, 
nuts, whole grains 

Animal fat, 
butter, vegetable 
oils 

Grains, rice, bread, cereals, 
fruits and vegetables 

All raw/ 
unprocessed food 
would contain DNA  

*You must also know that any molecule composed of repeating monomers is called a polymer.  
 
 
3. Prokaryotes vs. Eukaryotes 

 
 
Prokaryotes (pro-carry-oats), or prokaryotic organisms, are single 
celled organisms whose cells lack a nucleus and membrane-bound 
organelles. Their DNA is found in a nucleoid region in the middle of 
the cell. Prokaryotes have a cell membrane and a cell wall and 
cytoplasm. The only organelle they have are ribosomes.  
 
 
 

Eukaryotes (you-carry-oats), or eukaryotic organisms are organisms whose cells have a nucleus and 
membrane-bound organelles. As stated above, they include animals, plants, fungi, and protists. 
Many protists are unicellular but most of these eukaryotic groups are comprised of multicellular 
organisms. “Membrane-bound” organelles refers to organelles like mitochondria and chloroplasts 
that have they own membrane wrapped around them. We also find folded internal membranes, 
such as the endoplasmic reticulum and golgi apparatus in eukaryotic cells but not in prokaryotic 
cells.  
 
4. The three domains of life 
Bacteria - single celled prokaryotes whose cell walls contain the molecule peptidoglycan. 
Archaea (Ar-kay-ah) - singled celled prokaryotes whose cell walls do not contain peptidoglycan. 
Eukaryotes - organisms whose cells have a nucleus and membrane bound organelles. This domain 
includes animals, plants, fungi, and protists.  
 
 
 
5. Plants vs. Animals 
Plants and animals are both eukaryotes and the picture above shows the differences between these 
two cell types. The differences you need to know on day 1 are: plant cells have cell walls and animal 
cells do not. Plant cells may also contain chloroplasts while animal cells do not (I say “may” because 
chloroplasts would be found mostly in leaf cells and not as much in cells of the stem and wouldn’t 
be found at all in the roots).  
 



 
 
6. The characteristics of life:  
 
Structures ALL organisms have:  

- All organisms are made of one or more cells and have DNA 
 
Functions ALL organisms perform :  

1. Reproduce 
2. Use materials for energy 
3. Have a life cycle (are born, grow and develop, and die) 
4. Respond to the environment* 
5. Maintain homeostasis * 
6. As a group, all organisms evolve (the population changes over time) 

 
* 4 and 5 are similar. Maintaining homeostasis means maintaining a stable internal environment. This often 
involves responding to changes in the external environment.  
 
7. Basic life processes:  

Nutrition How an organism obtains its nutrients 

Ingestion Bringing nutrients into the body/cell 

Digestion Breaking down large molecules 

Circulation / 
transport 

Moving substances around the body. When the word circulation is used, it implies the 
presence of a circulatory system so this would apply only to multicellular organisms. Use 
the word transport for a single celled organism moving materials around inside the cell.  

Respiration Making energy from food. The form of energy made is ATP.  

Synthesis Creating new molecules. 

Secretion Putting substances out into the bloodstream (like a hormone) or into a body cavity (like 



saliva into the mouth).  

Excretion Removing waste 

Locomotion The way the organism actively moves itself around in the environment 

Metabolism The sum of all life processes occurring inside an organism. Any process that uses energy 
is part of the organism’s metabolism. 

 
 
8. Producers/autotrophs vs. consumers/heterotrophs 

- Producers/autotrophs -  both these terms mean organisms that can create (synthesize) 
their own food.  

- Consumers/heterotrophs - both these terms mean organisms that need to find and consume 
nutrients from the environment.  

 
9. Energy in cells 

- Photosynthesis is the process by which green plants, algae, and some types of bacteria 
(cyanobacteria) produce food using the energy of sunlight.  

- Respiration is the process that all organisms perform to convert the energy in nutrients into 
the molecule ATP. Think of ATP as the batteries that all cells run on. 

 
10. Cell structures/ organelles 

Cell membrane The lipid bilayer that surrounds the cell, separating the inside of the cell from the 
external environment 

Cytoplasm / 
cytosol 

The liquid interior of the cell. Cytosol refers to the water in the cell and cytoplasm 
refers to the cytosol AND everything else dissolved in it.  

Nucleus A dense region at the center of eukaryotic cells, made of chromatin which is DNA and 
proteins.  

Mitochondria The site of cell respiration in eukaryotic cells. Cell respiration is the process that 
makes energy in the form of ATP.  

Chloroplasts The site of photosynthesis in plants and algae. 

Plasmodesmata Pores in plant cell walls that allow water and other materials to move through cell 
walls.  

Ribosomes The site of protein synthesis in all cells (where proteins are made) 

Lysosomes A small membrane sac that contains enzymes that digest substances in the cell. A 
peroxisome is an organelle that specifically digests peroxides.  

Golgi apparatus Folded membrane sacs that tag proteins for shipment to specific destinations in or 
out of the cell (think: post office) 

Rough 
endoplasmic 
reticulum 

The RER is a folded membrane with attached ribosomes all over it. The ribosomes 
make new proteins and the ER modifies those proteins.  

Smooth 
endoplasmic 

The SER is a folded membrane without ribosomes attached to it. It synthesizes lipids.  



reticulum 

Vacuole Structures used for storage. Animal cells may have a few small vacuoles but many 
plant cell types have one large central vacuole which holds water (see image above) 

Vesicle Temporary storage and transport sacs made of a lipid bilayer. Secretory vesicles 
transport molecules to the cell surface to be secreted out into the blood stream.  

Centrosome and 
centrioles 

Centrosomes are complexes that consist of two centrioles at right angles to each 
other. Spindle fibers (see mitosis notes below) are anchored to centrioles.  

 
 
11. Cell specialization 

Specialized cell type Function 

Red blood cells Transport oxygen 

White blood cells Fight infections, some white blood cells produce antibodies 

Skin cells Provide protection of body  

Muscle cells Move the body 

Nerve cell (neuron) Transmit impulses 

 
12. Body systems and associated structures 

Body system Function Associated structures/organs 

Nervous system Coordinates movement and the five 
senses 

Brain, spinal cord, peripheral nerves 

Muscular system Moves the body Skeletal muscle is controlled voluntarily to 
move your bones, cardiac muscle makes up 
the heart 

Skeletal system Bones, cartilage, and joints provide 
the framework muscles are attached 
to.  

Bone marrow is the site of red blood cell 
and some white blood cell formation 

Circulatory system / 
cardiovascular 
system 

Allows materials to move around the 
body in the bloodstream 

Heart, arteries (blood moves away from 
heart), veins (blood returns to heart), 
capillaries (small blood vessels were the 
exchange of oxygen, nutrients, and waste 
occurs between the blood and the body 
cells) 

Respiratory system Allows for gas exchange (oxygen in, 
carbon dioxide out) 

Trachea, bronchi, alveoli, lungs 

Digestive system Breaks down food Mouth, esophagus, stomach, small 
intestines, large intestines, pancreas 
(produces digestive enzymes) and liver 
(produces bile to digest fat) 



Excretory system / 
urinary system 

Produces urine, allows for removal 
of cellular waste 
 
 

Kidneys, ureters, bladder, urethra 
 
The large intestine (part of digestive 
system) may also be considered an 
excretory organ due to its function of 
removing solid waste. 

Endocrine system The system of glands that produce 
hormones 

 

Integumentary 
system 

This system of skin, hair, and nails 
provides a protective covering for 
the body 

 

Lymphatic system May be considered as part of the 
cardiovascular system, this is a 
system of vessels that returns excess 
plasma back to the circulatory 
system 

Lymph nodes are the site of some white 
blood cell formation 

Immune system Fights infection 
 
May be considered as part of the 
lymphatic and cardiovascular 
system 

White blood cells, antibodies 

Reproductive system Both male and female reproductive 
systems produce gametes (sex cells - 
sperm or eggs). The female 
reproductive system has the 
additional function of allowing for 
the development of a new baby. 

Gametes are sex cells (sperm in men, eggs 
in women) 

 
 
13. Cell Cycle 
You must have the stages of the cell cycle memorized. Interphase is the main phase of a cell’s life 
when it is not actively dividing. The three stages of interphase and what occurs during them is 
shown in the diagram below. M phase is when mitosis and cytokinesis happens. Mitosis is the 
division of the cell nucleus and cytokinesis is the division of the cytoplasm and cell membrane. You 
should know the stages of mitosis:  prophase, metaphase, anaphase, telophase (PMAT). Cytokinesis 
is not part of mitosis specifically, but typically occurs at the same time as telophase.  



 
 
14. Chromosome structure 
Eukaryotic cells have their DNA divided up into chromosomes, which are condensed regions of 
chromatin (DNA and proteins). Chromosomes only form just before and during M-phase (cell 
division). We have pairs of chromosomes because we have two parents. In humans, 23 
chromosomes come from mom and 23 come from dad for a total of 46. These pairs of chromosomes 
are called homologous pairs.  
 
During G1, chromosomes are not visible, but if they were they would be single chromosome like the 
ones pictured to the left below. During S-phase, DNA replication occurs. When chromosomes begin 
to condense at the beginning of M-phase, they are now double chromosomes like those pictured 
below to the right. Double chromosomes are composed of two sister chromatids, which are 
identical copies of each other.  



 
 
15. Mitosis 

 
Be able to identify the stages of mitosis in terms of where the chromosomes are. In interphase, the 
chromatin (DNA and proteins) is uncondensed. A jumbled mush, so to speak. In prophase, the 
chromatin condenses into visible chromosomes (chromosomes are now visible) and the nuclear 
envelope disintegrates. Centrioles appear and move to opposite poles of the cell.  In metaphase, 
chromosomes line up down the metaphase plate (or equatorial plate). The spindle, made of 
microtubule fibers, are now anchored to the centrioles and connected to the chromosomes at 
locations near the middle of chromosomes called kinetochores. In anaphase, sister chromatids 
separate and are pulled to opposite poles of the cell. In telophase, two nuclear envelopes reform 
and cytokinesis begins. A cleavage furrow (red arrows in pic below) forms as the two newly 
forming cells begin to separate.  
 



 
 
 
16. Meiosis vs. Mitosis 
You’re not yet responsible for the stages of meiosis, but you should know the basic similarities and 
differences between the two processes. Mitosis is the division of body cells and is how we grow and 
heal.  Meiosis has a completely different function - it specifically produces gametes or sex cells 
(sperm and eggs). As shown in the table below, mitosis produces two identical daughter cells and 
meiosis produces four daughter cells with half the number of chromosomes as the parent cell.  

 
17. Punnett squares 
You must know the words genotype and phenotype and be able to calculate phenotype percentages 
from a basic one-gene cross on a Punnett square. Genotype is an individual’s allele combination 
and phenotype is the organism’s outward appearance. In the example below, R is the dominant 
allele and r is the recessive allele. As you should know from freshmen bio, alleles are versions of a 
gene. One homologous pair of chromosomes will hold two alleles for all the genes on that particular 
chromosome. For the allele R (shown below), the genotype RR (homozygous dominant) and Rr 
(heterozygous) will show the dominant phenotype and the genotype rr (homozygous recessive) 
will show the recessive phenotype. The phenotype frequencies below would come out 75% 
dominant and 25% recessive. Expressed as a ratio we would say 3:1.  



 
 
In the next example, the phenotype frequencies would be 50% dominant (yellow) and 50% 
recessive (green). The ratio would be 1:1 (2 boxes yellow and 2 green is 2:2 which is then simplified 
to 1:1) 

 
 
Timeline for this assignment:  
 
By the end of June: Your idea for the experiment should be established. Try to have one backup 
idea too, in case your first idea proves to be problematic. You should have looked through the 9th 
grade bio topics to review for the test by this point too so that you have an idea of how hard you 
will need to work on this before the start of school.  
 
The amount of time you will need to conduct your experiment depends entirely on the topic that 
you choose. It also depends on your summer plans and where you conduct the experiment. I would 
suggest leaving a minimum of four weeks for data collection but this doesn’t necessarily mean 
working on it every day. It really is dependent on the context of your experiment. Once you have 
your idea, you may ask for my feedback on how much time I think you will need.  
 
By August 1st: You should be starting a rough draft of your report.  
 
By August 15th: You should have a rough draft completed.  
 
By the last week of August: Your report should be finished and you should be studying for the 
introductory test.  


