Classroom Resource
A classroom resource to extend students’ understanding
about safe water. This lesson package is part of the WE
Schools WE Walk For Water campaign.

Extension Lessons: Investigating Water Quality
Grade 7 to 12
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Essential Question:

What is experiential service-learning and how can I incoporate it into my
classroom instruction with WE Schools curriculum resources?

WE Schools

What Is Experiential Learning?

WE Schools is a unique, step-by-step program that
challenges young people to identify the local and global
issues that spark their passion and empowers them
with the tools to take action. Educators and students
work together to learn about the world and to take
action to create meaningful change. Delivered in 14,500
schools and groups across North America and the UK,
the program provides educators and students with
curriculum, educational resources and a full calendar
of campaign ideas.

Experiential service-learning is based on a structured
academic foundation that goes beyond volunteering and
community service. It’s a practice that engages teachers
and students with their communities in a structured way
and allows students to meet their learning objectives while
addressing their community’s needs.

The Four Steps of WE Schools

1.
2.
3.

Investigate and Learn
Students explore topics related to a
real-world challenge or opportunity.
Action Plan
Students develop a plan to implement their
service-learning project, including one local
and one global action.
Take Action
Students implement their action plan.

Local

Global

Setting Students Up for Success: In
school, the workplace and in life.
WE Schools Introduction: www.WE.org/we-at-school/
we-schools/
Living WE is about improving our lives and our world by
reaching out to others. It involves focusing less on “me” and
more on “we”—our communities, our country and our world.
Social Emotional Learning: The WE Learning Framework
is grounded in social emotional learning principles, helping
students develop the skills to manage their emotions,
resolve conflict and make responsible decisions.
Global Mindset is the ability to operate comfortably across
borders, cultures and languages. The WE Schools program
promotes global mindedness and cultural competency
amongst student populations during their formative years.
Active Citizenship: Students act on their growing knowledge
by connecting with others in their communities, thereby
generating interest, further research and engagement in
local and national causes.

4.

Report and Celebrate
Students present the results of their
service-learning initiatives.

Reflection is a key component of our experiential

service-learning model. Our reflection activities direct students’
attention to new interpretations of events and provide a lens
through which service can be studied and interpreted.
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Our Learning Skills Legend

Argument
formation

Information
literacy

Leadership
skills

Organization

Action
planning

Research and
writing

Critical
thinking

Reflection

WE Walk For Water Classroom Resource Overview
The WE Walk For Water Classroom Resource Extension Lesson: Investigating Water Quality is a resource for students to explore
the concept of safe water in their local communities. Students will learn that water can be contaminated through different types of
pollutants. Students will use this understanding to conduct a scientific experiment to assess the physical and chemical indicators of
safe water.
This resource is an extension of the WE Walk For Water Classroom Resources that introduces students to the global water crisis, how
this crisis impacts people and communities around the world, and how they can be part of positive change. This resource can be used
as part of your Science program.

Essential Question
•

How can we ensure that water is safe for everyone?

Subject:

WE Learning Framework Skills:

Science

Information Literacy, Leadership Skills, Organization, Action Planning, Critical Thinking, Reflection

Lessons

Learning Goals:

Activity Summary:

Students will:

Students will:

Materials Needed:

Time:

Lesson 1: What Is Water
Contamination?

• Explore the types of
contaminants that
pollute water sources
• Understand why we
should be aware of
the contaminants in
the water we use and
consume

Learn about the variety
of pollutants that
contaminate water.

• Computer with Internet
access
• Five to six jars of water
from local sources
(pond, river, beach, lake,
yard)

75 minutes

Lesson 2: Water
Treatment and Filtration

• Conduct a scientific
experiment to assess
the chemical and
physical qualities of
water from different
local sources
• Understand when water
can be considered safe
for humans

Perform a scientific
experiment to test the
quality of their local
water.

• Water testing kits
• Clear jars of tap,
bottled, filtered, pond,
river, lake and yard
water
• Beakers
• Blackline Master 1:
Physical and Chemical
Characteristics
• Blackline Master 2:
Water Quality Overview
• Blackline Master 3:
Experimental Report

75 minutes

► Explore other resources and current campaign offerings at WE.org
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WE Walk For Water
Classroom Resource
Word Bank
Contaminant—A polluting or poisonous substance that makes something impure.

Pollution—The presence in, or introduction into, the environment of a substance that has harmful or poisonous affects.

Source: en.oxforddictionaries.com
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Lesson 1:

What Is Water Contamination?

5.

Share the video “Water Pollution Effects and the Ways to
Reduce It,” www.youtube.com/watch?v=KqZihghcMJA
(3:40) and explore other contaminants discussed in the video.
Add these to the categories students created in Step 4.

6.

In their groups, have students create an infographic,
comic strip or video to raise awareness about one specific
pollutant. Allocate one type of pollutant to each group and
have students research the pollutant before creating the
infographic, comic strip or video.

Suggested Time:
75 minutes
Materials:
•

Computer with Internet access

•

Five to six jars of water from local sources (i.e., pond,
river, beach, lake, yard)

Provide students with the following questions to support their
research and presentation:
•
How did the contaminant/pollutant get into the water
source?
•
How does the contaminant/pollutant affect humans
when they consume or use the water?
•
Is there a solution to reduce or eliminate this
contaminant/pollutant in the water source?

Learning Goals:
Students will:
•

Explore the types of contaminants that pollute water
sources

•

Understand why we should be aware of the contaminants
in the water we use and consume
Educator’s Note: Before the class, collect five to six jars of water
from a local water source (e.g., pond, river, beach, garden
hose or lake) and label each jar. Ensure the jar is clear and
that the contaminants are visible.

1.

Recommended Assessment: In small groups, have students
analyze (observe, smell) the contents of one of the jars
that have been contaminated by natural and external
forces. On an entry ticket, ask them to list the types of
contaminants in the jar that are visible and invisible. Ask
students to consider, what is something undesirable that
might be present in the water, and how can you tell? For
example, is a twig desirable or undesirable? Would you
want to consume water with contaminants?

2.

Show students the video “Water Contaminants,”
www.youtube.com/watch?v=pYXsN8yoa0g (1:30).

3.

In the same small groups, ask students to define the word
contamination. Have the groups share their definition
with the class and compare the definition to an official
source. Contamination: is the action or state of making
or being impure by polluting or poisoning. Source:
en.oxforddictionaries.com/definition/contamination

4.

7.

Recommended Assessment: Collect students’ research notes
and presentation materials as evidence of student learning.
Have students present the infographic, comic strip or video
to the class or school.

8.

Recommended Assessment: Ask each student to write a
short reflection in response to the following questions:
Why is it important for individuals, businesses and
other organizations to understand how water becomes
contaminated? What are the potential consequences of
using and consuming contaminated water? How can we,
through the understanding of water contamination, ensure
that water is safe for everyone? Who needs to be informed
about water contamination? Who makes the decisions
about the water we use and consume? (For example: local,
provincial or federal politicians, environmental protection
agencies.)

Recommended Assessment: Using the categories below, have
students sort the contaminants they listed in the first
activity. Explore and discuss why the contaminant was
placed in a certain category and have students explain their
answer.
Categories:
•
Detergents, fertilizers and pet waste
•
Automotive products
•
Yard waste and litter
•
Erosion
•
Garbage
•
Recreation—water sports
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Lesson 2:

Water Treatment and Filtration

2.

Provide students with Blackline Master 1: Physical and
Chemical Characteristics. In pairs, ask students to research
the appropriate range of chemical and physical indicators
that demonstrate that the water is “fit for consumption” and
collate their research using Blackline Master 1: Physical and
Chemical Characteristics. After students have completed
their research, provide them with Blackline Master 2: Water
Quality Overview to compare their research results with the
actual data. How accurate were their research findings?

3.

Using their research, ask students in the same pairs to develop
a hypothesis (a reasonable assumed explanation that creates
the basis for the scientific experiment).

Suggested Time:
75 minutes
Materials:
•

Water testing kits (See educator’s note below Step 3)

•

Clear jars of tap, bottled, filtered, pond, river, lake and yard
water

•

Beakers

•

Blackline Master 1: Physical and Chemical Characteristics
(pg. 8)

•

Blackline Master 2: Water Quality Overview (pg. 9)

•

Blackline Master 3: Experimental Report (pg. 10–12)

Assumption example: Bottled water is the best type of water to
consume because it has the least amount of pollutants.
Educator’s Note: To effectively conduct the experiment,
a water quality kit will be needed to test the chemical
indicators of contamination in the various sources of
water. These kits can be found at your local hardware
store or online. Consult with your school or district science
program coordinator for additional support. However, if
you can not access a water quality kit, this experiment
can be conducted by only testing the physical indicators of
contamination.

Learning Goals:
Students will:
•

Conduct a scientific experiment to assess the chemical
and physical qualities of water from different local
sources

•

Understand when water can be considered safe for
humans

4.

Students will need to complete the following steps and
record them on Blackline Master 3: Experimental Report:

Educator’s Note: In the previous lesson students explored
the range of pollutants that affect water sources. In this
lesson, they will be conducting an experiment to test the
quality of water from a range of local and accessible water
sources. The experiment can be used to assess student
understanding of water contamination. Use Appendix 1:
Classroom Observations Forms from the WE Walk For
Water Classroom Resource to collect evidence of student
learning.
Before the lesson, collect a sample of the following
samples of water in clear jars:
•
•
•
•
•

1.

Tap water
Bottled water
Filtered tap water
Pond, river or lake water
Waste water (run off, puddles)

Ask students to think about the purpose of testing water
quality. Why is it an important process? Who is responsible
for ensuring that water is safe in the community? Have
students consider why testing water quality is relevant and
what we do with the information. Remind students that the
purpose of this experiment is to test the quality of tap water
and to compare the water quality to that of bottled, filtered,
yard and local source (pond, river) water. When comparing
the water source, students will be able to assess the types of
contaminants that are in the water source.

Explain to students that they will conduct an experiment that
tests the quality of water from local sources.

5.

a.

Purpose of the experiment

b.

Experimental hypothesis

c.

Diagram with labels

d.

Materials and methods of the experiment

e.

Results

f.

Analysis of the results

g.

Conclusions

Have students conduct the experiment.
Experimental Steps:
a.

The experiment will be conducted in stations. Each
station will have a water testing kit with the materials
and instructions to effectively test each chemical
indicator (pH, dissolved oxygen, chlorine, copper, nitrates
and phosphates).

b.

Create groups of three students. Allocate each group
a sample of water to test. Some groups may conduct
the experiment on the same water source. Each group
will conduct all of the water quality tests on a sample
of water. The water quality will be compared to that of
the research collected by students and the water quality
overview sheet (Blackline Master 2: Water Quality
Overview).
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Materials and Resources
•

Water quality kits (one per station to test specific
chemical indicators)

•

Tap, bottled, filtered, pond/river/yard and waste
water

•

Experimental Report sheet to record results

•

Water Quality Overview sheet to compare results

•

Beakers

Procedure
•

Each group will be allocated one water sample.

•

Groups will conduct tests for pH, dissolved oxygen,
chlorine, nitrates and phosphates, odour, look,
and temperature, and record the results of the
experiments.

•

Each water kit provides specific materials and
instructions to conduct the tests.

6.

Have students compare the results of their water sample
to that of the Water Quality Overview sheet. What are the
differences in the chemical and physical indicators? Record
these differences.

7.

Each group will present their results and students will record
the results of each water quality test in the results section of
the experimental report (Blackline Master 3: Experimental
Report).

8.

Ask students to analyze the results collected and answer the
following questions using the Water Quality Overview sheet as
the basis for the comparative study:

9.

a.

What are the difference in chemical indicators between tap
water and the indicators on the Water Quality Overview
sheet?

b.

Compare the measured tap, bottled, filtered, lake/river/
pond and waste water. Which type of water is closest to
the results of the overview sheet? Which water source has
the purest water (with the least contaminants) for regular
consumption and use?

c.

How contaminated is the pond/river/lake water and can
it be consumed by humans? Explain your answer with
evidence.

Extension: Have students visit a local source of water
and assess the types of pollutants that are visible in
that water source. Encourage students to examine the
area where the water source is located. Have students
create a map showing what pollutants could be affecting the water source.
Ask students to conduct an experiment to test the
water quality of their local water, using the same experimental process. Have students compare the quality
of the water in their local area to the results of their
experiment and assess the purity of their local water
source.
Provide students with opportunities to use their map
and experimental results to raise awareness of the
risks of unsafe water in their local community (i.e., local
or provincial politicians/ministers, municipal department, environment protection agencies, school science
department head) and the potential sources that are
contributing to water contamination.

Ask students to reflect on the hypothesis they created. Draw
a conclusion based on the results you collected from the
experiment and the analysis questions. Which type of water is
the best to use and consume?
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Blackline Master 1: Physical and Chemical Characteristics
Chemical Characteristics

Research (information and data)

pH

Dissolved oxygen

Chlorine

Nitrates

Phosphates

Copper

Physical Characteristics
Odour

Look

Tempurature

Permission is gran te d by W E Char i t y
t o rep roduce for classr o o m u s e.
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Blackline Master 2: Water Quality Overview
Chemical Characteristics

Research

pH

Water with pH less than 5 or greater than 9 is harmful for aquatic
life. Below pH 4.5, few fish and invertebrates can survive. pH can
be influenced by soil leaching, industrial pollution and acid rain.

Dissolved oxygen

As dissolved oxygen levels in water drop below 5.0 mg/l, aquatic
life is put under stress. The lower the concentration, the greater
the stress. Oxygen levels that remain below 1–2 mg/l for a few
hours can result in large fish kills.

Chlorine

Water with more than 250 mg/l chloride is considered not drinkable. Chlorides can enter water from road salt, soil leaching, and
industrial and animal wastes.

Copper

If the level of copper in less than 10 percent of the tap water, samples collected by a water system are less than 1,300 micrograms
per liter (or 1,300 parts per billion).

Nitrates

High readings indicate pollution from fertilizer, sewage, industrial
waste or detergents, and may accelerate the eutrophication process. Federal law requires that nitrate levels in public water supplies be less than 10 mg/l of nitrate-nitrogen or 45 mg nitrate; 1
mg/L of nitrite-nitrogen.

Phosphates

Readings higher than 0.3 mg/l phosphate indicate pollution from
fertilizer, sewage, industrial waste or detergents, and may accelerate the eutrophication process. Waste water is 5 to 30 mg/l phosphate. Drinking water must have less than 0.5 mg/l phosphate,
according to federal law.

Permission is gran te d by W E Char i t y
t o rep roduce for classr o o m u s e.
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Blackline Master 3: Experimental Report
Purpose

Hypothesis

Materials and procedure

Diagram (with labels)

Permission is gran te d by W E Char i t y
t o rep roduce for classr o o m u s e.
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Blackline Master 3: Experimental Report

Chemical Characteristics

Optimal
level
(research)

Tap water

Bottled
water

Filtered
water

Pond/lake/
river water

Waste
water

pH

Dissolved oxygen

Chlorine

Nitrates

Phosphates

Copper

Physical Characteristics
Odour

Look

Tempurature

Permission is gran te d by W E Char i t y
t o rep roduce for classr o o m u s e.
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Blackline Master 3: Experimental Report
Analysis

Conclusion

Permission is gran te d by W E Char i t y
t o rep roduce for classr o o m u s e.
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