
foldscope.com/lessonplans

Lesson Plan
Microbes & Macroinvertebrates



Lesson: Microbes & Macroinvertebrates Module Code:  0203.1

Materials:

Duration:

Learning Objectives:

Grade Level:

• Foldscopes
• Foldscope Prepared Slide Box Set #3 - Microbes & Macroinvertebrates. (This product is available for 
purchase at h�ps://www.foldscope.com/order)

Students will understand the three domains and six kingdoms of life. They will understand the 
difference between prokaryotes and eukaryotes, and between single-celled and mul�cellular 
organisms.

Activity 1

Learning GoalOverviewSection

Activity 3

Activity 2

Prokaryotes vs Eukaryotes

Unicellular vs Mul�cellular 
Organisms

Students understand the difference between prokaryotes 
and eukaryotes.

Students understand the difference between single-celled 
and mul�cellular organisms. 

Kingdoms and Types of Life Students understand the three domains and six 
kingdoms of life. 

Activity 4 Extended Students prepare soil and water samples and observe 
with a Foldscope. Students apply their understanding of 
microbes and macroinvertebrates from prepared slides 
to a fresh sample. 

1 hour (recommended)

Note: This lesson plan corresponds to the Foldscope Prepared Slide Box Set #3 - Microbes & Macroinvertebrates

Middle school and up
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Section

Intro Content

Activity 1 — Prokaryotes vs Eukaryotes

Description 

Activity

Section

Activity 2 — Unicellular vs Multicellular Organisms

Description 

Intro Content

All living things are made of cells, the smallest units of life. Each organism consists 
of one of two types of cells: prokaryo�c and eukaryo�c. Prokaryo�c cells are 
smaller and simpler. Unlike eukaryo�c cells, they do not have a nucleus or other 
membrane-bound organelles; their gene�c informa�on is organized in a single loop 
of DNA called a plasmid. Eukaryo�c cells each have a nucleus, a membrane-bound 
organelle that holds DNA in the form of chromosomes.

Classify each of the slides as a prokaryo�c or eukaryo�c organism. 
Prokaryotic samples:
- three types of bacteria smear (3-11)
- microcystin algae (3-12)
- actinomycetes (3-13)

The remainder of the samples are eukaryotic. 

The nucleus is typically the easiest way to iden�fy a eukaryo�c cell— can you spot the 
nuclei of the eukaryo�c organisms’ cells?

The nucleus should be visible as a dark spot near the center of each eukaryotic cell.

Organisms can be unicellular, consis�ng of just one cell, or mul�cellular, made 
from many cells. All prokaryo�c organisms are unicellular. Eukaryotes can be either 
unicellular or mul�cellular. (Continued on next page.)

1.

2.
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Section Description

Activity Classify each of the slides as a unicellular or mul�cellular organism. 
Unicellular samples:
- volvox (3-5)
- paramecia (3-6 and 3-7)
- euglena (3-8)
- diatoms (3-10)
- three types of bacteria smear (3-11)
- microcystin algae (3-12)
- actinomycetes (3-13)
- yeast (3-19)

What are some advantages of being mul�cellular? Why would an organism benefit 
from being mul�cellular?

As the diameter of a cell increases, the cell’s surface area increases at a slower rate 
than its volume. This means that larger cells have a lower surface-area-to-volume 
ratio. The ratio of surface area to volume is important for cells because the cell 
surface is where the cell interacts with its environment. The membrane is where it 
takes up nutrients, eliminates waste, and receives signals that affect its behavior. 
The less surface area is available for each unit of volume, the less efficient the 
cell’s operations. Once cells get too large, they are unable to effectively transmit 
information from the surface and transport waste and nutrients. However, there 
are competitive advantages to being larger: larger organisms are less vulnerable to 
attacks from their peers and can consume more resources. In order to increase in 
size without the physical limitations of larger cells, eukaryotic organisms evolved to 
become multicellular.

Multicellular samples:
- daphnia (3-1)
- cyclops (3-2)
- rotifer (3-3)
- shrimp larvae (3-4)
- lichen (3-14)
- rhizopus (3-15)
- penicillium (3-16)
- aspergillus (3-17)
- tremella fuciformis (3-18)
- black algae (3-9)
- spirogyra (3-20)

1.

2.
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Section

Intro Content

Activity 3 — Kingdoms and Types of Life

Description 

With this understanding of the dis�nc�ons between prokaryo�c and eukaryo�c cells 
and between unicellular and mul�cellular organisms, scien�sts classified all life forms 
into six kingdoms. These kingdoms are archaea, bacteria, pro�sts, fungi, plants, and 
animals. All archaea and bacteria are prokaryo�c and therefore unicellular. Pro�sts, 
fungi, plants, and animals are all eukaryo�c; pro�sts are predominately unicellular, 
fungi can be either unicellular or mul�cellular, and plants and animals are all mul�cel-
lular.

Archaea are single-celled prokaryotes, similar to bacteria but with unique ribosomal 
RNA. These organisms have special cell walls that allow them to thrive in places with 
extreme temperatures and gas composi�ons that are not hospitable to other life 
forms, such as hydrothermal vents and hot springs. Archaea reproduce asexually by 
binary fission, budding, or fragmenta�on.

Bacteria are the other kingdom of single-celled prokaryotes. Like archaea, they repro-
duce asexually. These organisms live in almost every type of environment, including 
the human body. Some bacteria cause diseases, but the majority of bacteria are 
harmless or even beneficial for their host organism.

Pro�sts are single-celled eukaryotes that are neither fully animal, plant, nor fungi. 
Pro�sts are generally very small, aqua�c organisms. Certain pro�sts are able to 
photosynthesize like plants, but others obtain energy by consuming bacteria or 
other pro�sts. They can also move themselves like animals. Like bacteria, some 
pro�sts are parasi�c and cause disease, while many are completely harmless. Most 
pro�sts reproduce asexually through binary fission, but some types, such as ciliates, 
reproduce sexually.

Fungi is a eukaryo�c kingdom that includes both unicellular and mul�cellular organ-
isms. Unlike plants, fungi are unable to gain energy through photosynthesis. Instead, 
they decompose other organisms and absorb their nutrients. Fungi reproduce both 
sexually and asexually. Fungi have cell walls made of chi�n and other glycoproteins. 
(Continued on next page.)
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Section Description

Intro Content
(contd.)

Activity

Plants are mul�cellular eukaryotes that obtain their energy from the sun in a process 
called photosynthesis. They are rooted in place and cannot ac�vely move themselves. 
Unique to all kingdoms, plants have a cellulosic wall around their cells in addi�on to 
the usual cell membrane. This gives plants extra s�ffness and structure that allows for 
the tall growth of organisms like trees.

Animals are mul�cellular eukaryotes that must consume other organisms to obtain 
energy; they are not capable of photosynthesis like plants and they do not have cell 
walls like plants or fungi. Animals are also special because they are the only mul�cel-
lular organisms that can ac�vely move themselves. Most animals reproduce sexually, 
but some reproduce asexually.

Classify each of the slides as a prokaryo�c or eukaryo�c organism.
Animals:
- daphnia (3-1)
- cyclops (3-2)
- rotifer (3-3)
- shrimp larvae (3-4)

Fungi:
- lichen (3-14)
- rhizopus (3-15)
- penicillium (3-16)
- aspergillus (3-17)
- tremella fuciformis (3-18)
- yeast (3-19)

Which kingdom is not represented in this slide box? Why do you think that is?
There are no examples of archaea in this box. Archaea are the least abundant of 
the six kingdoms and can only be found in extreme environments such as deep sea 
vents, making it difficult to collect sample organisms. Although lichen is a symbiotic 
partnership between a fungus and an algae, it is conventionally classified by its 
fungal component. 

Protists:
- volvox (3-5)
- paramecia (3-6 and 3-7)
- euglena (3-8)
- diatoms (3-10)

Plants:
- black algae (3-9)
- spirogyra (3-20)

Bacteria:
- three types of bacteria 
smear (3-11)
- microcystin algae (3-12)
- actinomycetes (3-13)

1.

2.
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Section

Activity 4 — Extended

Description 

Intro Content Find a nearby natural area such as a backyard, park, or riverbank. Use a string and 
four s�cks to mark a roughly 1-foot square area on the ground. Write down all the or-
ganisms you see in that area and categorize them according to the six kingdoms. Use 
your Foldscope to look at a soil sample, or to be�er visualize macroscopic organisms. 
Which kingdom is most prevalent? If you are able to collect a water sample from 
the area in addi�on to observing the specimens in your land transect, how do the 
kingdoms represented in each sample compare?

For Foldscope tutorials on sample prepara�on and viewing visit  
(h�ps://www.youtube.com/playlist?list=PLnO8NcEb6LFy1p0rCVBfHY0JUgBswRC4m)

Resources: h�ps://www.thoughtco.com/what-are-prokaryotes-and-eukaryotes-129478
h�ps://www.livescience.com/65922-prokaryo�c-vs-eukaryo�c-cells.html
h�ps://www.khanacademy.org/science/high-school-biology/hs-cells/hs-prokaryotes-and-
eukaryotes/a/prokaryo�c-cells
h�ps://www.thoughtco.com/six-kingdoms-of-life-373414
h�ps://www.thoughtco.com/three-domain-system-373413
h�ps://www.britannica.com/science/pro�st
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