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STATION

Water Quality
Activity Length: 60 minutes

Grade level: K-6 with modifications depending on age

Curriculum Alignments: 
Science:

• K-2nd grade:
Standard 1, Objectives 1, 2, and 3
Standard 4, Objectives 1 and 2

• 3rd grade:
Standard 2, Objectives 1 and 2

• 4th grade:
Standard 5, Objectives 1, 2, 3, and 4

Objective:
Students will be introduced to aquatic macroinvertebrates and how they can be used to determine water quality.  

Materials Required: 
• Kick net (1 in toolbox)
• Insect nets (3 in toolbox)
• Pipettes (50 in toolbox)
• Brock microscopes (2 in toolbox)
• Plastic tubs to put insects in (3 in toolbox)
 • Plastic petri dishes
• Macroinvertebrate identification keys (3 in toolbox)
• Magnifying glasses if desired (10 in toolbox) - if used, make sure to go over safety precautions (explain to  
students that they aren’t to be used to start fires)

Background Information:
Macroinvertebrates are organisms that don’t have a backbone and can be seen with the naked eye (micro-

invertebrates require a microscope to be seen). In this lesson, students will study benthic (bottom-dwelling) fresh-
water macroinvertebrates that may include different types of insects as well as worms, mollusks, and crustaceans. 
Scientists often use macroinvertebrates found in rivers, streams, and ponds as biological indicators to determine the 
quality of that water source. Ecosystem managers can then use this information to determine if a water source is 
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changing over time and if it needs treatment. Certain macroinvertebrates are more sensitive to pollution than others 
so finding a water source with only tolerant macroinvertebrates present may be an indicator that the water qual-
ity is poor. However, this is only one factor that scientists use to study water quality – there may be other reasons 
why sensitive macroinvertebrates are not present. The macroinvertebrates most sensitive to pollution are mayflies, 
caddisflies, and stoneflies. If a lot of these specific species are found in a water source, it is very likely that the water 
source is pretty healthy. The macroinvertebrates least sensitive to pollution include worms, snails, and leeches. If 
these species are found in a water source almost exclusively, it may be likely that the water source is unhealthy, 
though additional testing measures would be required.

 Macroinvertebrates can be found in ponds, streams, and rivers, so when determining a water source to use, 
make sure to choose a location that is safe. Students shouldn’t enter fast-moving water or water that goes above 
their knees. Make sure that students wear appropriate clothing to get wet as well as stay safe. Be sure to check 
location beforehand for any dangerous garbage (glass, metal, etc.). Adult supervision is extremely important with any 
type of water activity – try to pair 1 adult with 6 students if possible. 

Activity: 
• In the classroom, have a discussion about the importance of water and where we get our water from. What kind 
of organisms live in our water sources? What kind of adaptations would they need to survive in their habitat? What 
would happen to these organisms if their habitat was polluted? Would that affect our drinking water? What would 
happen if our water source was polluted? How would you be able to tell if our water source was polluted? What would 
it look like? How do scientists test water quality?

• Explain to students that they will be participating in an activity that scientists commonly use to test water quality. 
Talk to students about the activity and what aquatic macroinvertebrates are. Make sure to go over any vocabulary that 
students might be unfamiliar with. 

• Make sure to go over safety rules with students and the boundaries in which they can explore. This is much easier to 
do prior to the activity when students are more apt to listen without outside distractions.

• Split students into research teams of 3-4 and give each team a few petri dishes, pipettes, and a plastic tub. Groups 
may need to be bigger depending on the size of your water source and the size of your class.  Assign students differ-
ent roles so that the water source doesn’t become overcrowded and have students take turns doing different roles. 
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• Have students fill their plastic tubs halfway with water from their study location. This is where they will keep their 
macroinvertebrates safe for study. 

• If possible, model how to catch the macroinvertebrates. 

 – If using the kick net, have one or two students hold the kick net facing the flow of water and have a couple 
other students use their hands and feet to unsettle the streambed upstream from the kick net. This will 
hopefully send macroinvertebrates into the net. 

 – Students can also use the other nets in various locations within the water source to try to catch macroin-
vertebrates.

– One of the best ways to find macroinvertebrates is to just look under rocks. Students without nets can pick 
up rocks and transfer them to the plastic tubs full of water where the macroinvertebrates can easily be taken 
off the rocks. 

– Once students have caught their macroinvertebrates, make sure to transfer them to the water tub fairly 
quickly to make sure they survive.

• Using the pipettes, have students transfer their individual macroinvertebrates to the petri dishes for study. Using 
the magnifying glasses, brock microscopes, and macroinvertebrate identification key, have students try to identify the 
macros they found. 

• Once students are finished, have them safely return their macroinvertebrates to the water.

• Either outside or back in the classroom, discuss the activity with students. What macroinvertebrates were found? 
Did students notice any adaptations that the macroinvertebrates had to survive in their habitat? What could they 
infer about the water quality in relation to the insects they found (mayflies, caddisflies, and stoneflies are more 
sensitive to pollution and leeches, snails, and worms are least sensitive to pollution)? Do they think it was polluted or 
clean? Do they think additional testing would be needed?  

Learning Extensions:
• Have students repeat their investigations in other aquatic habitats to compare the macroinvertebrates in each 
habitat. 
• Have students design an aquatic habitat that would be healthy and include what types of organisms would live there. 
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