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• Aerobic [ai‐roh‐bik]: requires oxygen. 
• Anaerobic  [an‐uh‐roh‐bik]:  does  not  require 

oxygen. 
• Bacteria  [bak‐teer‐ee‐uh]: a type of single celled 

organism. 
• Eukaryote  [yoo‐kar‐ee‐oht]:  a  cell  with  a 

nucleus. 
• Organism [awr‐guh‐niz‐uhm]: a living thing. 
• Prokaryote  [proh‐kar‐ee‐oht]:  a  cell  without  a 

nucleus. 
• Yogurt‐  a  food  made  from  milk  that  has  been 

spoiled by bacteria. 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LEARNING GOAL(S): 
By successfully completing this lab… 

> I will be able to explain the difference between two 
different types of cells, prokaryotic and eukaryotic. 
 

 

Name: _______________________________________________ 
 
Date: __________________________  Section:___________ 

Bacteria Basics 

Cells are the basic unit 
of life and contain 
specific parts that do 

specific jobs. 

KEY TERMS 
 

Have you gotten a sore throat recently?  You 
go to the doctor’s office and the doctor swabs 
your  throat.  The  results  come  back  and  the 
doctor  tells  you  that  you  have  strep  throat. 
That means these guys below have taken up 
residence in your body 

 
The  test  performed  was  called  a  strep  test 
and  tested  you  for Streptococcus  pyogenes  –
that’s  science  talk  for  a  chain  of  bacteria  ‐
microscopic  organisms  made  up  of  a  single 
cell. So how can such a puny single cell cause 
you to be so miserable? 
 
Don’t take it personally. They don't intend to 
hurt  you;  they’re  just  trying  to  find 
something  to  eat,  something  to  drink,  and  a 
place to live and raise a family. 
 
Not  all  bacteria  are  bad  though.  Did  you 
know  that  you  have  4‐5  different  kinds  of 
bacteria  that  live  with  you  on  and  in  your 
body  right  now? These  bacteria  do not  hurt 
you  at  all.  These  bacteria  are  called 
mutualistic  symbionts.    That’s  another 
science term that mean they help us and we 
help them. 
 
As  a matter of  fact,  these  very bacteria help 
you more  than you know.  In your  intestines 
right  now  there  are  literally  hundreds  of 
thousands  of  bacteria  that  are  helping  you 
break  down  your  breakfast  and  lunch.    In 
fact, you have more bacteria in your intestines 
than all the people that have ever lived on this 
planet!  These  tiny,  single‐celled  organisms 
are everywhere. Let’s go find some…. 
 
 
 

INTODUCTION 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Pre­ 
Lab 

BACTERIA BASICS 
[DO THIS PAGE NOW] 

Self­Check 
1. Can you explain the difference between a prokaryotic and eukaryotic cell? _____ YES   _____ NO 
2. Can you give and example of a prokaryotic cell? _____ YES   _____ NO 
3.  Can you give and example of a eukaryotic cell? _____ YES    _____ NO 
4.. Do you know what to do if you see bubbles under the cover slip?  _____ YES   _____ NO 
 Put an X in the boxes to show which organelles are in the different types of cells listed in the LEFT column: 

 

                                                                    Draw a eukaryotic cell and label all its parts 

 

 

 

 

 

 

 

 

 

                                                                Draw a prokaryotic cell and label its parts 

 

 

 

 

 

 

 

 

 

 

  Cell 
membrane 

Cell  
Wall 

Cytoplasm  Nucleus  Mitochondria  Chloroplasts  Vacuoles 

Prokaryotic 
cell 

 
 

           

Eukaryotic 
cell 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Post­ 
Lab 

BACTERIA BASICS 
[DO THIS PAGE LAST] 

Self­Check 
1. Can you explain the difference between a prokaryotic and eukaryotic cell? _____ YES   _____ NO 
2. Can you give and example of a prokaryotic cell? _____ YES   _____ NO 
3.  Can you give and example of a eukaryotic cell? _____ YES    _____ NO 
4. Do you know what to do if you see bubbles under the cover slip?  _____ YES   _____ NO 
 Put an X in the boxes to show which organelles are in the different types of cells listed in the LEFT column: 

 

                                                                    Draw a eukaryotic cell and label all its parts 

 

 

 

 

 

 

 

 

 

                                                                Draw a prokaryotic cell and label its parts 

 

 

 

 

 

 

 

 

 

 

  Cell 
membrane 

Cell  
Wall 

Cytoplasm  Nucleus  Mitochondria  Chloroplasts  Vacuoles 

Prokaryotic 
cell 

 
 

           

Eukaryotic 
cell 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BACTERIA 
LAB 
 

• slide  x1 
• cover slip x1 
• dropper x1 
• microscope x1 
• yogurt 
• cup of water 
• toothpick x1 
 

MATERIALS 
 

 STEP 1 
Go  to  the  rubric(s) on  the 
last  page  and  read  the 
criteria for level 3 work. 

PROCEDURES 
   STEP 2 

Set  up  your  microscope  in  a  secure 
location to avoid an expensive crash! 

 STEP 3 
Using a toothpick, place a small dab of yogurt on a slide. 
Add one drop of water to the yogurt and place the cover 
slip on top. 
 
 
 
 

Technique Tip:  NEVER PRESS ON THE COVER SLIP TO TRY 
TO  REMOVE  AIR  BUBBLES.  This  will  break  the  cover  slip 
and/or damage your specimen. 
 
 

 STEP 4 
Under  LOW  power,  find  a  section  where  the  yogurt  is 
pretty thin; this is where you will find the bacteria. Draw, 
what you see and label the structures on the data sheet. 
 

 STEP 5 
Switch  to  the  next  two  powers  and 
make  drawings  for  each  one  on  the 
data sheet. 

 STEP 6 
      Clean up! 
 

ALWAYS CARRY A 
MICROSCOPE IN AN 
UPRIGHT POSITION. 
USE 2 HANDS!! 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Types of Bacteria 
A Bacilli with and without flagella  
B Streptococci  
C Staphylococci  
D Diplococci  
E Spirochete  
F Club rod  
G Filamentous  
H Streptobacilli  
 
 

On the table top; On your skin; In your food. These are just three common examples of places you will find 
some bacteria. Bacteria are very small. They are so small that it requires a microscope to see them. This means little to 
most of us. If you can't see it how can it hurt you? Well, this question is quite simple to answer. 

Bacteria has gotten a bad name in the press as of 
late.  In newspapers and magazines around the world the 
past couple of years the media pushes bacteria as horrific 
living things that are going to kill us all. Did you know 
that you have 4-5 different kinds of bacteria that live with 
you on and in your body right now? These bacteria do not
hurt you at all. As a matter of fact these very bacteria are 
called mutualistic symbionts.  They live in complete 
harmony with us; we depend on them and they depend on
us.  As a matter of fact these very bacteria help you more 
than you know. In your intestines right now there are 
literally hundreds of thousands of bacteria that are helping
you break down your breakfast and lunch.  Figure 1 is a 
picture of a typical bacterial.

Certain bacteria are bad for us though and that is 
why it is important to guard ourselves from them. They 
don't intend to hurt us, rather they are just trying to find 
something to eat, drink, a place to live and a place to raise 
a family. It is not in their intentions at all to hurt us, 
because they will not have a place to live if they do hurt 
us. None the less, they do hurt us and our bodies fight 
back to get rid of them. We do this by making white 
blood cells in our bodies that attack them in many different ways. This fighting system contained in each of our body 
systems is a component of our circulatory system.  The first response to an invading bacteria whereby white blood 
cells begin attacking the bacteria is part of the bodies primary immune response.  After we have been exposed to an 
invading infectious organism our white blood cells, as part of the primary immune response, produce small proteins 
called antibodies.  These antibodies stick with us and stay in our blood stream and lymph system where they can be 
used on future invading bacteria.  The production of antibodies is called the secondary immune response.  So, the 
different ways if fighting disease and infection in our bodies are called the primary and secondary immune response. 

Bacteria belong to Kingdoms Archeabacteria or Eubacteria.  They are unicellular organisms that may be 
colonial in nature or single cellular solitary organisms.  All bacterial cells are prokaryotic.  There are several defining 
differences between bacteria that belong to these Kingdoms.  In the diagram above you might notice that the bacteria 
has a tail called a flagella.  Not all bacteria have these tails.  Moreover, in the diagram find the structure labeled the 
cell wall.  Bacterial cell walls can have different thickness to them.  We can find this "thickness" through a differential 
compound staining procedure called the Gram's Stain.  The Gram's Stain it turns out can help us tell the difference 
between two categories of bacteria, Gram Positive Bacteria (that have a "thicker" cell wall) and Gram Negative 
Bacteria (that have a "thinner" cell wall).  

Finally, another large difference between bacteria are their shapes.  There are three shapes of bacteria, cocci are 
round bacteria, bacillus are rod shaped bacteria and spirillum (spirochetes) are spiral shaped bacteria.  As said above, 
bacteria can live by themselves or in colonies. When bacteria live in colonies they can exist in pairs, chains of two or 
more pairs, clusters (that look like tiny grapes), in groups of only four and so on. So, here are some of the terminology 
that relate to their shapes and numbers in occurrence: 

In Numbers they Occur In -   Two bacteria = diplo, Four bacteria = tetra, More than two in a chain = strepto, 
More than four in a cluster (like grapes) = staphylo

In Shapes they Occur In -  Circles=Cocci (Figure 2), Rods=Bacilli (Figure 3), Spiral=Spirillum (Figure 4)

Figure 2 Figure 3 Figure 4

Bacteria Lab

Cells (the smallest individual units 
of  life)  are divided  into  two basic 
categories:  prokaryotic cells, and 
eukaryotic cells. 
 Bacteria  are  prokaryotes.  All 
other  organisms  are 
eukaryotes. 

 Most  prokaryotic  cells  are 
extremely  small  and  do  not 
have a nucleus. 

 Most  prokaryotic  cells  have 
flagella,  whip  like  structures 
used  for  movement  and  pilli, 
small  hair  like  structures  that 
help  bacteria  stick  to  surfaces 
or to other bacteria. 

 Eukaryotic  cells are  larger and 
have a nucleus. 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KEY 
INFO 

The  best  way  to  identify  bacteria 
is  by  cell  shape.    Each  of  the   
shapes  on  the  right  shows  a 
specific  bacterium  (means  only 
one). Each    shape has a letter that 
gives  its  scientific  name  on  the 
list.  
 

Bacteria Basics 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Mag._____________ 

  

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

_______________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________ 

 YES  I  provided  a written  explanation  of what my  drawing 
shows, including the specimen’s shape and structures 

 YES I underlined the key terms I used in my description 
 YES My description contains key  information that  is neatly 

written and legible in a clear and understandable way 
 YES My drawing uses shading for highlights 
 YES My title and magnification are on top 

 YES My drawing is large enough so all of the parts can be 
easily seen 

 YES My line quality is sharp and precise (no smudges) 
 YES My labels are outside the circle on the left or right and 

have straight lines that point to the specific parts inside 
the drawing; it’s clear what is being labeled 

 
 
                              Incorrect Drawing                                                                 Correct Drawing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DATA 
SHEET 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_______________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________________ 

 YES  I  provided  a written  explanation  of what my  drawing 
shows, including the specimen’s shape and structures 

 YES I underlined the key terms I used in my description 
 YES My description contains key  information that  is neatly 

written and legible in a clear and understandable way 
 YES My drawing uses shading for highlights 
 YES My title and magnification are on top 

 YES My drawing is large enough so all of the parts can be 
easily seen 

 YES My line quality is sharp and precise (no smudges) 
 YES My labels are outside the circle on the left or right and 

have straight lines that point to the specific parts inside 
the drawing; it’s clear what is being labeled 

 
 
 
                              Incorrect Drawing                                                                 Correct Drawing 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_______________________________________________________________________________________________________________________________________ 

 YES  I  provided  a written  explanation  of what my  drawing 
shows, including the specimen’s shape and structures 

 YES I underlined the key terms I used in my description 
 YES My description contains key  information that  is neatly 

written and legible in a clear and understandable way 
 YES My drawing uses shading for highlights 
 YES My title and magnification are on top  

 YES My drawing is large enough so all of the parts can be 
easily seen 

 YES My line quality is sharp and precise (no smudges) 
 YES My labels are outside the circle on the left or right and 

have straight lines that point to the specific parts inside 
the drawing; it’s clear what is being labeled 

 
 
 
                              Incorrect Drawing                                                                 Correct Drawing 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CONCLUSIONS 

CELL TYPES 

Prokaryote 
Define: 

Eukaryote 
Define: 

Distinguishing 
characteristics: 

Examples: 
 
 

PLANT 
Distinguishing 
characteristics: 

 

ANIMAL 
Distinguishing 
characteristics: 

 

Examples: Examples: 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Performance Indicators 
‐ At Level 1, work needs to improve a lot. 
‐ At Level 2, work meets the minimum requirements. 
‐ At Level 3, work is satisfactory. 
‐ At Level 4, work is excellent. 

 
Scoring Key 

16­15 pts 
A+  (98%) 

14 pts 
A (95%) 

13 pts 
A‐  (90) 

12 pts 
B + (88%) 

11pts 
B (85%) 

10 pts 
B‐ (80%) 

9 pts 
C+ (78%) 

8 pts 
C (75%) 

7pts 
C‐ (70%) 

6 pts 
D +  (68%) 

5 pts 
D (65%) 

4 pts. 
D‐ (63‐60%)  

 
                                                                    Total (S) ____________    Total (T) ___________ 
 

My Effort  My Strategies 
  4:  I  worked  on  the  lab  the  entire  time  until  it  was 

completed.  I  pushed  myself  to  continue  and  did  not  get 
distracted by social conversations or other difficulties. 

 4:  I was highly  focused and repeatedly used my notes, 
textbook and other resources to solve problems by myself 
to achieve the goal(s) of this lab. 

 3:  I worked on the lab most of the time and finished it 
even though I might have been distracted some of the time. 

  3:  I  used  my  notes,  textbook  and  other  resources  to 
solve problems and achieve the goal(s) of this lab before I 
asked for help from my classmates or teacher. 

  2:  I  worked  on  the  lab  some  of  the  time  but  was 
distracted  by  social  conversations  or  other  difficulties.  I 
might have finished but just barely. 

 2: I made some progress and might have used my notes, 
textbook  and  other  resources  to  solve  problems  and 
achieve the goal(s) of this lab. 

 1:  I put very little effort into this lab and spent a lot of 
time  in  social  conversations, making  unrelated  comments 
to others and didn’t finish on time. 

 1:  I asked  for help as soon as any problems arose and 
did not use my textbook, notes or other resources. I waited 
for the teacher or my  classmates do it for me. 

 
 

SCIENTIFIC DRAWING 
 RUBRIC 

4 
Yes, and in 
addition… 

3 
Yes 

2 
Yes, but… 

1 
Not yet 

1. Each drawing follows the checklist as required, has a title, 
power  of  magnification  and  provides  an  attractive 
presentation without smudges or erasure marks. 
 

 
S_______ 
 
T_______ 

 
S_______ 
 
T_______ 
 

 
S_______ 
 
T_______ 
 

 
S_______ 
 
T_______ 
 

2. Each drawing has labels on the outside with straight lines 
pointing to the specific parts inside the drawing. The labels 
are correctly spelled and scientifically accurate. 

 
S_______ 
 
T_______ 
 

 
S_______ 
 
T_______ 
 

 
S_______ 
 
T_______ 
 

 
S_______ 
 
T_______ 
 

3.    Each  drawing  is  large  enough  to  see  all  the  structures 
and details 

 
S_______ 
 
T_______ 
 

 
S_______ 
 
T_______ 
 

 
S_______ 
 
T_______ 
 

 
S_______ 
 
T_______ 
 

4.    Each  drawing  has  a  full  and  accurate  description  that 
includes: 
 The shape and color of the specimen 
 The structures that are visible and their locations 
  Key terms that are underlined 

 
S_______ 
 
T_______ 
 

 
S_______ 
 
T_______ 
 

 
S_______ 
 
T_______ 
 

 
S_______ 
 
T_______ 
 


