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This three-part lesson introduces students to four unicellular organisms: euglena, volvox,
amoeba, and paramecium. In part one, students connect what they have learned about
cells and their organelles to the four unicellular organisms. while also recognizing
specialized structures in each. In part two, students use the provided microscope to view
slides of these organisms and try to identify each using their work from part one. Part
three is an extension; if available, students view pond water samples under the
microscope to see which of these unicellular organisms and others they find.

LS.7.1.1 Construct an explanation to conclude how the structures of single-celled organ-
isms carry out all of the basic functions of life including: Euglena, Amoeba,
Paramecium, Volvox.

LS.7.1.2 Use models to explain how the relevant structures within cells (including cell

membrane, cell wall, nucleus, mitochondria, chloroplasts, and vacuoles) func-
tion to support the life of plant, animal, and bacterial cells.

Students will develop an understanding of the following ideas and content:
o There are special structures within cells that are responsible for particular functions
o Identify the special structures and functions in the following protists:
o Amoeba
o Paramecium
o Euglena
o Volvox
o Unicellular organisms contain all the structures necessary for life functions.

Euglena, Volvox, Amoeba, and Paramecium are single-celled organisms. Each single
cell is able to carry out all life functions. Volvox lives in colonies but is still considered
unicellular because the cells are not specialized. Euglena and Volvox are autotrophs
because they photosynthesize, while Amoeba and Paramecium are heterotrophs because
they consume food. The diagrams are provided by https://www.geeksforgeeks.org/.

Part 1 — Single-celled Organisms

Materials

Materials for the whole class
e Ability to project labelled diagrams of:
o FEuglena
o Volvox
o Amoeba
o Paramecium

Materials for groups of 2
e Single-Celled Organisms Student Activity Sheet (SD 1), one per student
e Diagrams of :
o Euglena
o Volvox
o Amoeba
o Paramecium


https://www.geeksforgeeks.org/

Procedure

1. Give a copy of the Euglena diagram to each group. Ask students what they notice
about this organism.
Students should point out that it has organelles and is able to carry out all the
functions of life. If students don’t notice that it is only one cell, be sure to bring their
attention to this fact.

2. Let students know that they are going to use what they know about cells and their
organelles to identify as many structures within this organism (the Euglena) as
possible. Tell them that there may be structures they have not seen before and that
they will work to identify those later in the lesson.

3. Give students time to work on identifying the Euglena’s structures. As a class go
over what they have labeled. Ask students if any organelles were missing from the
diagram and discuss. Let students know that this is a limitation of the diagram, but
that it does not mean the organism does not contain the missing structures.

4. Tell students that in the next portion of the activity, they will use their observations
and inferences to identify the unknown structures in the diagram of the Euglena.
Distribute a Single-Celled Organisms Student Activity Sheet (SD 1) to each student.

5. Go over the example on the Euglena chart on SD 1. If students have other
observations, add them to the chart.

6. Ask students to complete columns 2 and 3 for the other unique structures they notice
on the Euglena.

7. Once complete, display the labeled version of the Euglena and discuss the actual
names and functions of the unique structures. Labeled diagrams can be found at
https://ciblearning.org/lesson-materials/genetics-cells-systems/.

8. Now distribute the diagrams of Volvox, Amoeba, and Paramecium. Have students
first identify all organelles they recognize and then complete columns 2 and 3 on SD
1 for structures that are new to them.

9. Discuss observations as a class, being sure to provide students with the correct
names and functions for all organelles and new structures. Project the labeled
versions of Volvox, Amoeba, and Paramecium as you do this.

10. As closure for the activity, ask students to answer the animal or plant cell question
below each chart on SD 1. Have students share their reasoning for their choice.

Part 2 — Identifying Organisms

Microscope Info

In this portion of the lesson, students view slides of the 4 unicellular organisms introduced

in Part 1, and then use the information collected in Part 1 to identify each one.

Please see the microscope user guide for detailed information.

Materials Materials for the whole class

e Identifying Organisms Student Activity Sheet (SD 2), one per student
e 4 Microscopes (1 for teacher station and additional 3 for student stations if using
the station set up method)
e Unicellular Slides
o 1 of each unicellular organism (Euglena, Volvox, Amoeba, Paramecium)
with the name covered by tape or sticker


Labeled diagrams can be found at https://ciblearning.org/lesson-materials/genetics-cells-systems/.

Single-celled Organisms

1. Cover the labels on each slide. Students should not be able to see the name of the
organism on the slide

AT 2. Set up one microscope at the teacher station.

3. Set up an additional three microscopes around the room if using the station option
Note: This lesson can be run either as a whole group activity or as four stations.

p—

. Tell students that they are going to look at actual slides of the four unicellular
organisms (Euglena, Volvox, Amoeba, Paramecium) that they have just been
studying. Quickly review the differences among the organisms and let students know
that these will be a big help with identification.

Procedure

2. Give each student a copy of Identifying Organisms Student Activity Sheet, SD 2.

3. Place one slide under the microscope for the whole class to see. (You can choose
which slide to use, being sure to cover the label of the organism on the slide.)

4. Model for students how to use the microscope.

5. When the image is clearly visible, ask students to record what they notice on SD 2.
Many will point out the color. Tell students that this is primarily from the stain used
to make the organism visible and not an identifying trait. Most students will notice
the nucleus and the outer shape. Tell them that their next task will be to use these
observations and their data to identify the unicellular organism.

6. If you are doing the activity as a whole class, have students write their answers on
SD 2. Follow the same procedure for the remaining three slides. If you are doing the
activity as stations, divide the class into 4 groups and send a group to each station
with one slide at each station. Students should complete SD 2 as they rotate among
the stations.

7. Come back together as a whole group to discuss the observations and identifications
on SD 2.

8. Have students answer question 1 at the bottom of SD 2 as a formative assessment.

Part 3 — Pond Water

In this extension activity, students will examine organisms found in pond water. Many of
the organisms will be multi-cellular, but a larger sample will contain many one-celled
organisms, quite possibly some of the ones observed in Part 2. Most students will have
never seen the amazing world that is visible in a drop of pond water. When they actually
get to see the organisms in real life, they often get excited. This can be an exciting
application of content from the lesson and can be a natural segway into learning about
multicellular organisms.

Microscope Info  Please see the microscope user guide for detailed information.

Materials Materials for whole class
e Pond water teeming with ‘wildlife’ (supplied by teacher)
e Microscopes



Single-celled Organisms

Materials for groups of 2-3

Materials °

cont.

Preparation 1.

Procedure

—_—

Pond Water Student Activity Sheet (SD 3), one per student
1 depression slide

1 flat slide

2 cover slips

2 pipettes

1 forceps

Collect some pond water in a clean bucket or small aquarium. If your bucket has been
washed with detergents, rinse it thoroughly several times to get rid of residues that
can be harmful to microorganisms. Be sure to collect some algae and/or bits of
vegetation (leaves, small twigs) as well. Some of the organisms like to swim freely,
but many prefer to attach to or be close to larger bits of vegetation.

. In warm weather, you can probably collect the water the day before class. In colder

weather, get the water 3-5 days ahead of time and bring it inside where it will warm
up. This should give the organisms a chance to get active if they have been in a state
of torpor because of the cold. They may even start reproducing, thus increasing their
numbers.

. If pond water is not available, slow-moving water from a stream will also work.

Again, gather bits of algae and other vegetation if possible, including dead leaves that
may have collected in quiet areas in the stream.

Set up the microscopes around the room for students. Do not add tap water that has
been treated with chlorine. This could kill many of the organisms.

Give each student a Pond Water Student Activity Sheet, SD 3.

Review with students the top of SD 3, “Prepare a microscope slide for viewing.”
Model this technique for students.

. Distribute to groups the materials for preparing the slides (slides, cover slip, pipette,

forceps, and pond water). Have students create the slides.

. Remind students how to use the microscope by referring to the “Under the

microscope” section of SD 3.

. Send students to a microscope with their slides. As they view the slides, have them

complete the chart on SD 3. Make sure that students understand that they will all
observe a slide and record observations before moving to the next slide. At a
minimum, each student should observe at least 2 slides. If time permits, allow
students to view the slides of students in different groups.

. When students are finished with observations, sketches and recording, have them

discard cover slips, rinse the slides, and lay them on a paper towel to dry.

. As a class, discuss observations and any questions that arise.

Content Have students respond to the following question: From your observations, what structures
Connection did you observe in the organisms? How did they support life functions?
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Support Documents

SD 1

Single-celled Organisms Student Activity Sheet

pg.1of 4
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Single-celled Organisms Student Activity Sheet

SD 1

pg. 3 of 4
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Single-celled Organisms Student Activity Sheet

SD 1

pg. 4 of 4
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SD 1 ANSWER KEY

Euglena - plant like (autotroph)

Cell Official Name | Actual Function
structure
number
1 Flagellum movement
2 Contractile Stores and regulates
vacuole water in the cell
3 Nucleus Control center of cell
4 Nucleolus Helps build ribosomes
5 Chloroplasts Photosynthesis
happens here
6 Endoplasmic Builds essential
Reticulum elements for the cell
(fats, proteins,
hormones)
7 Golgi apparatus | Moves materials
through the cell
8 Mitochondrion Converts energy in
the cell
9 Photoreceptor Detects light for
photosynthesis
10 Stigma Helps Euglena move
(eyespot) to light to
photosynthesize
Volvox Plant like (autotroph)
Cell Official Actual Function
structure | Name
number
1 Flagella movement
2 Contractile Stores and regulates
vacuole water in the cell
3 Eye spot Detects and helps cell
move to light to
photosynthesize
4 Nucleus Control center of cell
5 Chloroplast Photosynthesis
happens here




Support Documents

SD 1

Page 42

ANSWER KEY
Ameoba - Animal like (heterotroph)
Cell Official Actual Function
structure | Name
number
1 Food vacuole | Food storage and
breakdown
2 Pseudopods | Helps with movement
3 Nucleus Control center of the
cell
4 Cytoplasm Holds and supports all
organelles
5 Cell Provides structure and
membrane regulates movement
in and out of cell
6 Contractile Stores and regulates
vacuole water in the cell

Paramecium - Animal like (heterotroph)

Cell Official Actual Function

structure Name

number

1 Cilia Help with movement,
feeding, and sensory
functions

2 Oral groove Route for food to enter
the cell

4 Anal Pore Waste removal

5 Food Vacuole | Food storage and
breakdown

6 Cytoplasm Holds organelles in
place in the cell

7 Nucleus Control Center of the
cell

8 Contractile Stores and regulates

vacuole water in the cell
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Support Documents

Identifying Organisms Student Activity Sheet

SD 2

Image 1

Image 2

Image 3

Image 4

Observations
and/or sketch

Unicellular
organism

What was most helpful in identifying the organism in the slide? Why?




Support Documents Page 44

SD 3 Pond Water - Directions for Students
pg. 1 of 2

Prepare a microscope slide for viewing

e Place a drop of pond water in the middle of a flat or depression microscope
slide. If possible, get a very tiny bit of vegetation along with the water—algae, a
piece of a leaf, etc.

e Cover the specimen with a cover slip, starting at an angle as shown in the
figure below. This should get rid of most of the air bubbles and keep the
sample from drying out.

7 N

7
[ P\

e If liquid seeps out around the cover slip, use a small piece of paper towel to
soak it up. Be careful not to press down on the cover slip.

Under the microscope

o Always start with the lowest magnification. This will help you get oriented and
find interesting things to look at.

o When you have something interesting to look at in the center of the field, switch
to medium magnification. Increase the magnification to observe more details

o Move the slide so that you have something interesting in the center of the field.
Observe carefully and record details before moving to other parts of the slide.

e The organisms you are viewing are alive. They might be moving so be patient
and be ready!

e Record your details on the back. Then allow your partner(s) to observe and
record before switching to a different slide.

Recording your observations

o Draw a sketch of what you observe. Respond to the prompts about each
observation. Repeat this process for each slide you observe.
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SD 3
Pond Water
pg. 2 of 2
Sketch 1 Sketch 2

What structures do you see?

What do you think this is?

What is interesting or unusual?

What structures do you see?

What do you think this is?

What is interesting or unusual?

Sketch 3

Sketch 4

What structures do you see?

What do you think this is?

What is interesting or unusual?

What structures do you see?

What do you think this is?

What is interesting or unusual?






