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Wetlands Water Chemistry 

Overview 

Designed for middle school science students, this short unit encourages students to make connections 

between the visually observable nature of various natural waters samples and the chemical composition of 

those same natural water samples.  It limits the amount of emphasis on “water testing” and yet maintains 

the emphasis on the effects of the water chemistry.  One (of many) water quality traits that can be focused 

on is the total phosphates in the wetland’s (or other natural body of water) water.  Phosphate often comes 

from fertilizers, animal waste (including human), and even soaps/detergents.  It is often a limiting factor 

in aquatic plant growth – and thereby an excess of phosphate in a natural body of water can cause algal 

blooms � lots of dead algae � lots of decomposing bacteria eating the algae and releasing CO2 � water 

that is lacking dissolved oxygen (could become “dead”).  This process is called eutrophication.    

 

This short lab unit begins with students making visual (i.e. non-chemical) observations of various natural 

water samples.  Students use these observations in order to develop their own classification scheme for 

the various samples.  After making these predictions, the students (as a class) gather simple chemical data 

concerning the amount of phosphates in the different natural water samples.  By allowing inquiry to drive 

the students’ chemical analysis of natural waters, the middle school science students “discover” the 

importance of total phosphates in the water. 

Objectives 

A. When given a set (6 to 10) of natural water samples arranged around the classroom in aquaria, 

students will use their vision to classify the samples into groups by developing a classification 

scheme based upon plainly observable characteristics such as color, turbidity, “things floating in 

it,” etc. 

B. After formulating their classification scheme, students will “take a stand” on why they grouped 

the samples as they did – through discussing and defending their classification schemes with 

other groups (possibly as a class). 

C. Students will work in groups and use a simple aquatic phosphate test kit to determine the 

phosphate in one natural water sample. 

D. Comparing their original classification scheme with the class phosphate data, students will make 

inferences concerning the correlation of observable characteristics and the phosphate 

concentrations of natural waters. 

 

Alignment of Objectives with Ohio Standards 

E. When given a set (6 to 10) of natural water samples arranged around the classroom in aquaria, 

students will use their vision to classify the samples into groups by developing a classification 

scheme based upon plainly observable characteristics such as color, turbidity, “things floating in 

it,” etc. 

F. After formulating their classification scheme, students will “take a stand” on why they grouped 

the samples as they did – through discussing and defending their classification schemes with 

other groups (possibly as a class). 
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G. Students will work in groups and use a simple aquatic phosphate test kit to determine the 

phosphate in one natural water sample. 

H. Comparing their original classification scheme with their phosphate data, students will make 

inferences concerning the correlation of observable characteristics and the phosphate 

concentrations of natural waters. 

 

 

Instructional Procedures / Unit Daily Planner  

Day and 

Time 
Instructional Activities Assessment / Notes 

Lesson One (1 

hour) 

 

 

 

 

Observation of Natural Water 

Samples 

 

Ask formative questions that 

encourage students to questions their 

classification scheme for logic and 

thoroughness. 

 

Handout: “Objective A) Natural Water 

Observation” 

Day and 

Time 

Instructional Activities Assessment / Notes 

Lesson Two (1 

hour) 

 

 

 

 

 

 

Discussion and Debate concerning 

classification schemes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Optional 

Introduction to procedure that will be 

used in the following class to test the 

water samples for phosphate.  

(Demonstration of procedure – by 

Students will use formative language to 

challenge each other’s classification 

schemes.  The teacher can maximize 

these positive exchanges by 

encouraging the students to both 

challenge and defend ideas by using 

strong evidence to support their point.  

MAKE THIS FUN for the students. 

Depending on the classroom 

environment, it may be essential to 

state expectations for only constructive 

(NOT destructive) comments between 

the students. 

Handout: “Objective B) Discussion of 

Classification Schemes” 

Teacher will gauge class engagement 

by listening in on group discussions. 

 

If group discussions slow down with 

time left in the class, it may be 

beneficial to introduce the procedure 

that the students will use on the 

following day to test the water samples 
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teacher or a student with teacher 

guidance). 

 

 

 

 

 

for phosphate concentration. 

Day and 

Time 

Instructional Activities Assessment / Notes 

Lesson 3 

(about 1hour) 

 

 

 

 

 

Review Lab Safety Procedures 

 

Testing Natural Waters for Phosphate 

 

 

Handout: “Objective C) Testing Water 

for Phosphate” 

 

As usual, the teacher should be careful 

to communicate safety procedures to 

students. 

 

Tested water (with chemical(s) from 

test kit in it) should be disposed of 

according to instructions in test kit. 

 

Coffee filters (or filter papers of 

course) serve to remove large, 

suspended solids / living organisms.  

The filter should not affect the 

phosphate test – other than making it 

easier to perform.  Filtering about one 

cup of water may take multiple 

minutes. 

 

Compile group data throughout the day 

– in order to offer aggregate data to 

each class on the following day. 

 

  

Day and 

Time 

Instructional Activities Assessment / Notes 
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Lesson 4 

(about 1 hour) 

Presentation of Compiled Phosphate 

Data 

 

Putting it All Together 

Handout: “Objective D) Putting it All 

Together” 

 

Try to resist the temptation to “give 

answers.”  Instead, encourage students 

to synthesize their observations and the 

chemical analysis of the water.  For 

many middle school students, this may 

be surprisingly difficult. – give them 

some time to work it over, to even 

struggle with it a bit.  Be an 

encourager, but try not to be an 

“answer-giver” with this assessment. 

 

When finished working on it 

individually, there may be an 

opportunity for a summative group 

discussion concerning scientific 

observation, chemical analysis of 

natural waters, and natural waters in 

general. 
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Materials 

6 – 10 Natural Water Samples (ideas for sources . . .) 

Local River 

 Local Stream 

 Apartment Pond 

 Golf Course Stream 

 Golf Course Pond 

 Local Lake 

 Tap Water 

 Puddles in Parking Lot 

 Local Spring 

 Etc. 

Containers to transport water samples (cleaned milk jugs work well) 

Containers (optimally small aquaria) to hold water samples in 

1 Phosphate Test Kit per group of students  

Beakers 

Funnels 

Coffee filters 

Student Handouts 
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Resources 

For water quality test kits: 

 

 http://www.lamotte.com/ 

  

 http://www.flinnsci.com/Sections/spotlightDisplay.asp?ID=58&cat=3 

 

For general wetland information: 

  

 http://www.epa.gov/owow/wetlands/ 

 

 http://www.kathimitchell.com/wetlands.htm 

 

For USGS real-time water quality data from natural waters, and access to data archives: 

  

http://waterdata.usgs.gov/nwis/rt 

 

For field trips to wetlands / natural waters: 

  

 In Central Ohio, contact: http://www.metroparks.net/ 

  

 Elsewhere, contact local parks or your local Division of Natural Resources 
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