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Introduction 
 

Grade Level 
 

These activities are intended for a sixth grade classroom. 

 
Discipline 

 
These activities have a science and social studies focus. 

 
TEKS 

 
Content:  

To develop a rich knowledge of science and the natural world, students must become familiar 
with different modes of scientific inquiry, rules of evidence, ways of formulating questions, ways 
of proposing explanations, and the diverse ways scientists study the natural world and propose 
explanations based on evidence derived from their work. TEKS §112.18. Science, Grade 6. 
(a)(4)(A)(i) 

 
Energy occurs in two types, potential and kinetic, and can take several forms. Thermal energy can 
be transferred by conduction, convection, or radiation. It can also be changed from one form to 
another. Students will investigate the relationship between force and motion using a variety of 
means, including calculations and measurements. TEKS §112.18. Science, Grade 6. a(4)(C)   

 
Students will gain an understanding of the broadest taxonomic classifications of organisms and 
how characteristics determine their classification. The other major topics developed in this 
strand include the interdependence between organisms and their environments and the levels of 
organization within an ecosystem. TEKS §112.18. Science, Grade 6. a(4)(E)   

 
Throughout social studies in Kindergarten-Grade 12, students build a foundation in history; 
geography; economics; government; citizenship; culture; science, technology, and society; and 
social studies skills. The content, as appropriate for the grade level or course, enables students to 
understand the importance of patriotism, function in a free enterprise society, and appreciate 
the basic democratic values of our state and nation as referenced in the Texas Education Code 
(TEC), §28.002(h). TEKS §113.18. Social Studies, Grade 6. (a)(5) 

Skills:  
The student applies critical-thinking skills to organize and use information acquired through 
established research methodologies from a variety of valid sources, including electronic 
technology. TEKS §113.18. Social Studies, Grade 6. b(21)(A)(B)(C)(D)(E)(F) 

The student, for at least 40% of instructional time, conducts laboratory and field investigations 
following safety procedures and environmentally appropriate and ethical practices. TEKS 
§112.18. Science, Grade 6. b(1)(A)(B) 

The student uses scientific inquiry methods during laboratory and field investigations. TEKS 
§112.18. Science, Grade 6. b(2)(B) 
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The student knows force and motion are related to potential and kinetic energy. TEKS §112.18. 
Science, Grade 6. b(8)(B) 

The student knows all organisms are classified into Domains and Kingdoms. Organisms within 
these taxonomic groups share similar characteristics which allow them to interact with the living 
and nonliving parts of their ecosystem. TEKS §112.18. Science, Grade 6. b(12)(B)(C) 

 
National Education for Sustainability K-12 Student Learning Standards 

 
2.1 ~ Interconnectedness ~ Systems ~ Interdependency 
2.2 ~ Ecological Systems ~ Natural Resources ~ Biodiversity 
2.3 ~ Economic Systems ~ Food Systems 

 

Objective 
 
Students will begin to understand the relationship between photosynthesis, dissolved oxygen and the 
quality of water.  Students will be able to define photosynthesis, make observations about terrestrial and 
aquatic plants undergoing photosynthesis, and determine that photosynthesis is one way oxygen gas 
dissolves in water.  Students will define dissolved oxygen and begin to understand its effect on the quality 
of water and will use probes to determine the dissolved oxygen content of water.  Students will look up 
the dissolved oxygen levels of Lake Lewisville on the ECOPLEX web site. 
 

Key Words  
 

Water Quality 
Contaminants 
Aquatic Organisms 
Dissolved Oxygen 
Photosynthesis 
Eutrophication 
Biodiversity 
 

Description of Activities 
 
The following activities have been compiled to address the topic of “Water Quality” in sixth grade 
classrooms.  The activities meet the state and national education standards for sixth grade, and are 
intended to supplement pre-existing curricula, with a focus on integrating sustainability topics.  The 
activities can be used in conjunction or alone. 
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Activities 
 
Activity: Understanding the Local Multiplier Effect 
 
Introduction  
 

Water quality refers to the condition of water in relation to the number of contaminants in the 
water. Many contaminants are manmade; however, natural processes such as erosion can cause natural 
contaminants as well. Contaminants, such as nitrates found in fertilizers and soil, can cause plants such as 
algae to become abundant. As the algae die and begin to decompose they use up much of the oxygen in 
the water.  

 
Oxygen is the primary source of life for plants and animals, one way to determine the quality of 

water is to determine the amount of dissolved oxygen in the water.  Oxygen available to aquatic 
organisms is found in the form of dissolved oxygen. Oxygen gas is dissolved in a stream or lake through 
aeration, diffusion from the atmosphere and photosynthesis of aquatic plants and algae.  Plants and algae 
create oxygen through a process called photosynthesis. Plants combine sunlight with carbon dioxide and 
water to produce glucose and oxygen (6CO2 + 12 H2O ----light ----> C6H12O6 + 6O2 + 6H2O). 
Photosynthesis occurs in the chloroplasts of plants and algae cells and on the plasma membrane of some 
bacterial cells. It is the main energy source for all living things because it supplies carbohydrates for both 
plants and animals. Photosynthesis, aeration and diffusion from the atmosphere supply oxygen in the 
water for consumption by organisms in the water.  

 
Dissolved oxygen in water is necessary for sustaining aquatic life.  Plants and animals in the lakes 

or streams consume oxygen in order to produce energy through respiration. In a healthy stream or lake, 
oxygen is replenished faster than it is used by aquatic organisms.  Different organisms need different 
amounts of oxygen to survive. Organic pollutants can consume large amounts of dissolved oxygen. When 
aerobic bacteria decompose and oxygen is depleted faster that it can be replaced, the decrease in 
dissolved oxygen is known as the biochemical oxygen demand. This lowers the amount of oxygen in the 
water and may change the population dynamics of the organisms in the water.  
  

Adequate dissolved oxygen is necessary for good water quality. Dissolved oxygen concentrations 
can range from 0 to 15 mg/L. The ecological quality of water depends largely on the amount of oxygen the 
water can hold. The higher the level of dissolved oxygen the better the quality of the water system. By 
testing for dissolved oxygen, scientist may determine the quality of the water and the healthiness of the 
ecosystem.  
 

Explain to students that the levels of dissolved oxygen in bodies of water can be greatly affected 
by human activities.  Provide students with the definition of eutrophication: “the process by which a body 
of water becomes enriched in dissolved nutrients (as phosphates) that stimulate the growth of aquatic 
plant life usually resulting in the depletion of dissolved oxygen”, and discuss what this means.  When too 
many nutrients (particularly those from human activities) saturate the water, plants use these nutrients to 
multiply excessively, and they end up blocking light penetration and oxygen absorption.  Explain that the 
main causes of eutrophication include: 

 
-natural run-off of nutrients from the soil and the weathering of rocks 
-run-off of inorganic fertilizer (containing nitrates and phosphates) 
-run-off of manure from farms (containing nitrates, phosphates and ammonia) 
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-run-off from erosion (following mining, construction work or poor land use) 
-discharge of detergents (containing phosphates) 
-discharge of partially treated or untreated sewage (containing nitrates and phosphates) 

 
The main effects of eutrophication are an: 
 

-increase in plant and animal biomass 
-increase in growth of rooted plants, e.g. reeds 
-increase in turbidity (cloudiness) of water 
-increase in rate of sedimentation 
-development of anoxic conditions (low oxygen levels) 
-decrease in species diversity 
-change in dominant biota (e.g. carp replace trout and blue-green algae replace normal algae) 
and an 
-increase in the frequency of algal blooms. 
-“Shifts in the abundance of, and significant reduction in diversity of species (biodiversity) of 
aquatic organisms within a lake or reservoir may also be caused by eutrophication. This results 
from the changes in the water and food quality together with decreased oxygen concentration 
which often alter the composition of the fish fauna from more to less desirable species. 
Nevertheless, yields of certain species of fish tend to increase as eutrophication increases since 
there is more food available. However, oxygen depletion and high ammonia concentrations 
under hypereutrophic conditions can lead to decreases in fish yields as eutrophication rises” 
(United Nations Environment Programme). 

 
A reduction in the extent of artificial eutrophication can (in principle) be achieved by: 
 

-reducing the use of phosphates as builders in detergents 
-reducing the use of nitrate containing fertilizers 
-using tertiary sewage treatment methods to remove phosphate and nitrate before discharge of 
the effluent into rivers and lakes 
-directing waste water away from lakes to rivers and the sea 
-aerating lakes and reservoirs to prevent oxygen depletion particularly during algal blooms 
-removing phosphate-rich plant material from affected lakes 
-removing phosphate-rich sediments by dredging. 

 

Materials 
 
Fast growing plant seeds (such as Wisconsin fast plants, grass seeds, radishes or peas) 
Potting soil 
Fertilizer (as needed for plant seeds) 
6 inch pots, styrofoam cups or potting trays (enough for each group of students to plant at least two 
plants) 
Lighted area for growing plants (window sill or UV lamp) 
Darkened area for growing plants (cabinet or cardboard box) 
2 glass jars 
Elodea plants in an aquarium if you cannot get to a pond, lake or stream 
Locate a pond, lake or stream (to demonstrate photosynthesis in the water and for the dissolved oxygen 
test) 
Dissolved Oxygen Probe and instructions for use 
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Products 
 
Student journals/notebooks with drawings and descriptions of plants 

 
Process 
 
1. Define photosynthesis as the process by which plants combine sunlight with carbon dioxide and water 
to produce glucose and oxygen. 

 
2. Discuss the importance of sunlight for photosynthesis to take place. 

 
3. Divide the class into groups of 2-4. 

 
4. Explain to the students that they will be conducting an experiment demonstrating the process of 
photosynthesis and the need for sunlight to complete photosynthesis. 

 
5. Distribute planting materials for each group. 

 

 Fast growing plant seeds (such as Wisconsin fast plants, grass seeds, radishes or peas) 

 Potting soil 

 Fertilizer (as needed for plant seeds) 

 6 inch pots, styrofoam cups or potting trays (enough for each group of students to plant 
at least two plants) 

  
6. Explain that each group will set up an experiment using two plants; one to place in the lighted area and 
one to place in the darkened area. 

 
7. Have the students plant their seeds in their containers and label the containers with their group 
information (name, etc.). 

 
8. Have the groups place one plant in the lighted area and one plant in the darkened area. 

 
9. Have the students observe, draw and label their plants each day for one week or 10 days. Students will 
water their plants as needed during the observation time. 

 
10. At the end of the observation time, have the students compare their drawings and make inferences as 
to the need for sunlight for plant growth and photosynthesis. 

 
11. Have the students place the plant that was in the dark in the light for a few days. Students will 
observe, record and make inferences about the plant growth. 

 
12. Have the students place a glass jar over the plant that was in the light and place it back into the light. 

 
13. Discuss the condensation that occurs on the glass. Explain to the students that the condensation is 
water vapor given off by the plant during photosynthesis when it exchanges oxygen for carbon dioxide. 
This condensation is called transpiration. 
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14. Discuss the formula for photosynthesis (6CO2 + 12 H2O ---- light ----> C6H12O6 + 6O2 + 6H2O) and 
explain that water is a product of photosynthesis along with glucose and oxygen. 

 
15. Take another glass jar and completely submerge the jar in the water of an aquarium or pond so that 
there is no air in the jar. Then place the jar over the elodea in an aquarium or over a green plant in a 
pond, lake or stream.  Make sure that the jar is completely filled with water over the plant. 

 
16. Have the students observe, draw and label what their plants look like in the jar when the jar is first 
placed on the plant. 

 
17. Have the students observe, draw and label their plants in the jar after a period of time (Students 
should check every 15 to 30 minutes for changes. The amount of time necessary for observations depends 
on the amount of light the plant receives.)  They should see oxygen bubbles in the top and sides of the jar. 

 
18. Explain to the students that the bubbles are oxygen, a product of photosynthesis. Explain that this is 
one way that oxygen gas dissolves in water. 
 
19. Have the students test for dissolved oxygen by using a probe, following the instructions for their 
probe. 

 
20. Discuss the importance of dissolved oxygen for the plant and animal life in the pond. 

 
21. Have the students explain what would happen to the plants and animals if there was not enough 
oxygen in the water. 

 
22. Have the students look up the ECOPLEX web site and determine the amount of dissolved oxygen in 
Lake Lewisville and discuss the quality of the water based on the amount of dissolved oxygen. 

 

 Go to Ecoplex web site. 

 Click on Clams under Water Quality 

 Click on Water Quality Data 

 Click on Water Quality Sonde 1 

 Scroll down to Dissolved Oxygen and record the current level of dissolved oxygen. 
(Teachers may want to have the students discuss the data and the graphs on this page) 

 
23. Discuss the importance of dissolved oxygen on water quality, and the effects that eutrophication can 
have on human life.  Have students identify reasons why photosynthesis is important to all life. Have the 
students complete a food chain to demonstrate the importance of the sun’s energy for humans. 
 

 Which part of the project helped you learn best? 

 Did you contribute to your group effectively? 

 What could you have done to be more effective with this project? 
 
Created by Ecoplex: Environmental Conditions Online for the DFW MetroPLEX. Water Quality. Retrieved from 
http://www.teo.unt.edu/ecoplex//curricula/sixth.php on June 11, 2014. 

 
  

http://www.teo.unt.edu/ecoplex/curricula/sixth.php
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Additional Resources 
 
Online Resources 
 

Primary Source 
http://www.teo.unt.edu/ecoplex//curricula/water_qual/sixth_grade/lesson.pdf 

 

Reference Resources 
http://www.teo.unt.edu/ecoplex/ 
http://legacy.chemgym.net/environmental_chemistry/topic_4b/index.html 
http://www.acnatsci.org/erd/ea/pollnb2.html 

 
  

http://www.teo.unt.edu/ecoplex/curricula/water_qual/sixth_grade/lesson.pdf
http://www.teo.unt.edu/ecoplex/
http://legacy.chemgym.net/environmental_chemistry/topic_4b/index.html
http://www.acnatsci.org/erd/ea/pollnb2.html
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