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Lessons for Understanding OWater Footprint
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SUMMARY

This lessonhelps students understand why Earth is considered the Owateiplanet.OStudentsanalyzehow much of
EarthOwater is available for humansto use for life-sustaining purposes and they explore the conceptof water scarcity
in both physical andeconomic terms. Theylook at the many waysthat humans use water and investigateinternational
trendsin agricultural, industrial, and househol water consumption. Thelessonalso sets upthe focusof this course:
the concep of water footprints. Students explore how water footprint s are an invaluable tool for identifying patterns of
water usesothat individuals, businessesand evennations can more effectively managetheir use of one of the most
preciousresourceson Earth: water. Critical to this exploration is a visit to watercalculator.org where studentscalculate
their persond water usage analyzethe results and set a base point for tracking and conserving thie water use.

ESTIMATED TIMBEEDED OBJECTIVES
Two 55-minute sessiors Students will be abldo E
I Descrbe the availability of water on Earth.
KEY VOCABULARY I Descrbe severalwaysthat people use water.
scarcity, freshwater, salt water, water conservation, I Differentiate betweendirect and indirect (or virtual)
water consumption, droughtclimate change, direct water.
water use virtual water, water footprint, irrigation, I Giwe examplesof wayswe can consene water
water quality, sustainable production, sustainable (directly or virtually).
consumption I Explain how awater footprint can help contribute
to the better managemert of our water resources.
I Evaluat their water footprint using GRACE
Communicaton FoundationOgvaterFootprint
Calculatorlocated at watercalculator.org
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LESSONS FOR UNDERSNBRING OUR WATER FOORRINT

Lesson 1:Water Resources and Water Footprints

INSTRUCTIONAL EMPHASIS

Instructional methods, key skills, and values/attitudes emphasized in this lesson include theviohg:

VALUES/ATTITUDES SKILLS METHODS

" Leadership " Critical Thinking " Problem-Based Learning
" Resilience " Creative Problem Solving " RealWorld Application

" Mindfulness " Collaborating # Modeling

" Optimism " Communicating " Brain-Based Learning

" Empathy " Information Literacy " Multiple Intelligences

" Curiosity " Systems Thinking " Technology Integratbn

" Global Citizenry " Adability " Muti-Disciplinary
ATTACHMENTS STANDARDSEORRELATICSI

¥ WaterResources and Water Footprints Presentation
¥ Water Resources and W Footprints Presentation
TeacherOs Notes

My Water Footprint Stats Worksheet

My Water Footprint Stats Sample Answers

Bast Rubric

K K K K

Participation Checklist

MATERIALS
SESSION 1: HOW DO WEBE WATER?

[J Audiovisual presentation equipment with access t
the Internet

[1 Student access to computersmart phonesand/or
tablets, and the Internet

SESSION 2: HOW DOSE WATER?

[ Student access to computerssmart phonesand/or
tablets, and the Internet

Thislesson,with all componentsincluded, islinked to
the following standards:

COMMDN CORE STATE STANDARDSS$

Englsh Languagéirts: R.9-10.124; W.910.1.AC,2.AB,
485, 7P10;SL.910.1.&D,2B4;L.910.1.B2.A8C, 366;
RH.910.14, 7B10;RST.910.1010; WHST.910.1 AEC,
2.APB 405 7DD Mathematics:HSN.Q.AR3

NEXTGENERATNSCENCE STANDARDSGSS
Earth®Systems:HSESS22, 4; HSESSal, 456
Ecosystemsinteractions, Energy, and Dynamics:
HSLS21E2, 6

Engineerng Design:HS-ETSt1

TEXAESSENTALKNOW.EDGE ANBKILLS(TEKS
Biology:r112.34c.2GH; 3ADE12PE

Earth and Spaceésciencer112.36.¢.2.81;3ADE12E
13A

Environmental Systems:0112.37.Q EW-, |, JEK; 3.AEE;
5.BDE J; 7A, C; 9F

CLOUDEDUCATON FORSUSTAINABIY (EFS
STANDARDS RERFORMNCHENDICATORS
Grades3B12:A5;B4b5 BD9 C1, CBg C1#14,C20,
C22,28E80, C3EB5, G16,C4862 DIER, D5 D7;EZA,
E6H;F1,R3,F5AC,F6;&, G}, G10,G22,G26,G34;
H7B12;128E80.
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LESSONS FOR UNDERSNBRING OUR WATER FOORRINT

Lesson 1:Water Resources and Water Footprints

BACKGROUND INFORMATION

Water conservation encouragestudents to become
more mindful of their daily direct water use,
encouraging them not to waste water when brushing
their teeth, washing dishes, showering, efthese
lessonsgo beyondthoseactivitiesto encourage a
greater global perspective and to cultivate studentsO
awareness and understanding of indire¢tirtual) water
use Thelessonspromote conversation about howfood
choices and shoppindpabits have a larger impact on
water consumption thanstudents may realize. They do
this by introducing the concept of water footprintand
helping students understand how they use water
beyond the tap

The goal ol_esson 1lis to provide students with an in
depth understanding of key water issueStudents
learn key facts about water resources and water
footprints and thenusea water calculator to identify
and analyzetheir personal direct andvirtual water
consumption. Thelesson gives students a foundation of
knowledge and helpghem understandwhy they
should careabout protecting water resourcesOnce
students understand why the issue is important, it is
easier for them to make &uindamental shiftin attitude
about theirwater use

In Lesson 2 students learnhow to articulate and share
the concept of avater footprint. Then theyinvestigate

in greater detail the impact of their food consumption
habits on their virtual water us@nd begin thinking
about how their diet § influenced by systems outside of
themselves, such as social groups, advertising, and
structures in place at home andt school

Lesson3 empowers studentsto take action. First, they
investigatehow the produds they buy impad their
virtual water footprint. Then they devise aplanto
reduce thar persond water footprint. Next,they work
together to evaluate the water footprint of their school
campus.Finally,they createa Strategic Action Planto
reduce theschool®water footprint and work in groups
to get the necessary permissiagto enactawater-
savingplan for the campus.

The 5EInstructional Model

All threelessonplans are designedusing the 5E
instructional model, whichleads sudents to Ehgage,
Explore,Explain, Haborate, and Evaluae the topic. The
article LessonPlanning:5EModel+ Technologyis one
resource fa learning more abot the 5E modeblnd 21*
century learning.

A Cautionary Word E

Becareful to avoid using words like @oodGand (hadO
whendiscussingthe use of water and other products.
Suchwords could leavestudents feeling shamed, which
is not an effective motivator for change. For example,
some students may be sensitive to the notion that a
water habit they have,suchastaking an occasional
long shower, is®ad.OIn aldition, be careful to discuss
the merits of sustainably produced foods and consumer
goods(e.g.,organic producefrom afarmers@narket)
without heavilydisparagingless sustainably produced
items. Encouragestudents to come to their own
conclusns andto gently help their familiesshift to
more sustainable habits and purchashg practices
Farmers@arket produce, for example, isometimes
more expensivethan supermarket produce. You may
want to encouragestudentsto do researchon
inexpensivedternatives to aurrent habitsand
purchasing practicesthat they can presento their
families, rather than assuming familis have the meas
to change dl their habits and practicesand replace
them with new Ogoo@ones.
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LESSONS FOR UNDERSNBING OUR WATER FOOFRINT

Lesson 1:Water Resources and Water Footprints

IN ADVANCE

Review the lesson materials in advance. Note that

pp. 7,18, and 220of the presentation'corresponding
TeacherOs Notescommendlinks for students to

follow. You may wish to have students connect to the
Internet to access these links or project the websites to
review the information together as a class; alternately,
you could review the websites in advance and share
details during class(You can also skip these
suggestions.) Plan to set up and test your audiovisual
presentation equipment in advance and make a copy of
the My Water Footprint Stats Worksheet for every
student.

Adobe Stock: Buffy1982

PROBLEMBASEDLEARNINGIPS
This pogram contains three lessons on water
conservation; each can stand alone, or all three can be
completed together as a series. Consider conducting
these three lessons together as a problebased
learning (PBL) experience for students. You could begin
with this first lesson by encouraging students to come
up with a central question they can explotegether
throughout the module. Effective PBL is studelgd, so
encourage students to come up with their own
question. If students get stuck, you miglshare a few
guestions such as the following to get them thinking:
¥ Couldglobal climate changempact our water
consumption habitsfor the better?
¥ How could we rethink our water consumpin
habits to create a more sustainable future?
¥ Howcan weinspire members of our school
community to adopt more sustaiable water
consumption habits?
¥ Why might our community need to be more open to
the practice ofwater conservation?

After gudents havecome upwith acentral question,
write it on the board and refer back toit frequently.

Al encouragestudentsto keepit in mind asthey
move through the lessons.Y oumay wish to suggest
that they eachcreate a Water Footprint Portfolio, which
could be afolder, a notebook, or even arelectronic
portfolio to which they can add helpful links, completed
worksheets,and other products,ideas,etc. This
Comnon Sens Educaton article shares afew
examples anddescrigtions of electronic portfolio tools.
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LESSONS FOR UNDERSYBING OUR WATER FOOFRINT

Lesson 1:Water Resources and Water Footprints

ACTVITY BREAKDOWN
SESSION 1HOW DO WE USE WATER?

5min. Engage Students respond to a writing prompt and then view a shertleo.

Sharethe Water Resources and Water Footprints Presentatiath students and

40min. Explore . ~ . _
use the corresponding TeacherOs Notes to generate discussion

Studentsrevisit their answer to the earlier writing prompt, discuss it \uita peer,

10 min. Explain
P and then share their thoughtsvith the class.

Suggestthat sudents use the Wdaer Footprint Calculator at watercalculator.orgto
assesdheir personalwater footprint at home before working throughit in class.

Homework Thecalculator will prompt them to answer questionsfor everyonewho livesin
their household so reflecting with membes of their households on some dthe
guestions can help them arrive at more precise estimates.

SESSION: HOW DO | USE WATER?

Working in small groups, students brainstorm a list loébits they have, products
10min. Elaborate they buy, or foods they eat that they think magquire a lot of water and then rank
those itemsaccording to whichliikely require themost water.
Workingindependently,studentsuse the Water Footprint Calculator at
watercalculator.orgto estimate thdr persond water footprint. Thenthey take the
data gathered from the calculator to complete the My WaterFootprint Sats
WorksheetStudents participate in afinal discussbn andquestion/answersession.

45min. Evaluate
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LESSONS FOR UNDERSYBING OUR WATER FOOFRINT

Lesson 1:Water Resources and Water Footprints

IMPLEMENTATION INSTRUCTIONS

SESSION 1: HOW DO WEE WATER?

Engage

O dnstruct studentsto take ou a blank she¢ of paper and respond in
writing to the following prompt: Whatdo you think the phraseOeat
waterOmeans?in what waysdo you think you OeatQater every
day? Allow students2b3minutesto record their thoughts.

O (Show studentsa short video, Freshwater scarcity: Anintroduction
to the problem, as aquick introduction andto jump-start their
thinking.

Explore

3. Delve into the topic in greater detail with the WatBesources and
Water FootprintsPresentation. Use the discussion topics, activities,
and technology links in the corresponding TeacherOs Notes to
actively engagestudents and encourage thoughtful reflection.

WaterCalculator.org

Explain
4. Have students revisit theiearlier response to the questian®ow do you@atQvater every day@Give them a minut
or two to record their thoughts.

5. Havestudentsfind a partner to discuss theiopdated responses to the writing prompt

6. Conclde the session with a wholelass discussioninviting volunteers to share how their thoughtsavechanged
sincebefore the presentation regarding the amount of water they OeatO every@ag.students the opportunity to
ask questions or share insights on anythitigey havelearned.

Homework

Tel students that n the next sessiorthey will be analyzing their water footprint via watercaldator.org. Explain that it

may be helpful for them to work through thealculator with a family member at home beforeompletingit in class. The
Water Footprint Galculator will prompt them toanswerquestions for everyone who lives in their household, so

reflecting with members of their householdsn some of the questions, such as Owhere does your electricity come fromO
and Ohow many miles do you drive each week® help them arrive at more precise estimatesdvisestudents to write
down any details they may forgeto they can easily recall the information when using the calculator again in the next
session.

Bl CALCULATOR
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LESSONS FOR UNDERSYBING OUR WATER FOOFRINT

Lesson 1:Water Resources and Water Footprints

IMPLEMENTATION INSTRUCTIONS, continued

SESSION 2: HOW DOSE WATER?

Elaborate
1. Divide the class into groups off3 students and have each group brainstorm a list of habits they have, products
they buy, or foods they eat that they think may require a lot of water.

2. Atter five minutes or so, have groups rank the items, witindlicating the habit or product they think requires the
greatest amount of water.

3. Encourage volunteers to share with the class the habits or products they think rechieemost water.Alternately,
you could have them reflect on their lists in a journattey.

Evaluate

x (Thentell gudentsthat you are goingto give them an opportunity to evaluate their personalwater footprint using
the Waer Footprint Calculator at watercalculator.org Giveeachstudenta copyof the My WaterFootprint Stats
Worksheet.

@ Goovertheinstructions at the top of the worksheettogether asa class axd make sure students understand that to
fill out the worksheet,they will need the find summarythat appears below theirfinal water footprint calculation so
caution them notto closeout of the calculator too soon.

U dTell gudentstheywill explore their results andlearn more about water footprints in the next coupleof classes. In
the meantime, give them an opportunity to askquestions and/or share anyimmediate thoughts they have about
what they learnedin this lesson

U Use the Reflection Questionswhich beginon the next page, to conducta final, synthesizing discussion.
Alternatively, you could assign the questionsto students to complete as homework andthen discusstheir answers
at the beginning of the next dassperiod.

ADDITONALTEACHNGTIP

If you have students whose native language is Spanish, the
might prefer using the Spanish version dhe Waer Footprint
Cdculator and website.

Pexels.con: rawpixel
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LESSONS FOR UNDERSYBING OUR WATER FOOFRINT

Lesson 1:Water Resources and Water Footprints

REFLECTNQUESTIONS
Use the following questions to prompt critical thinking and guide students to reflecithe lesson:

¥ Are you surprised at how much or how little water you use compared to people in other partiseoiorld?(Sample
answer: | am not surprised thpeople in the United State®nsume so much water. | am surprised by how litdeew
people in some other pe of the world consume.)

¥ How do the foods you eat and the products you baffect freshwater resources in a way you never considered
before?(Sample answer: | guess | thought I had no responsibility for the water needed to produce thedbadd the
stuff | bujNthat responsibility belongs to the farmers and the manufacturers. It never occumeel tioat | can
actually make a difference by cutting back or rethinking what | eat and what | buy.)

¥ What actions can you take to help conserve freshwatesources directly{Sample answer: | lovaur large, green
yard, but itneedsa lot of waterand care | think one of the biggest steps | could take would loe tesearch on other
options for our huge yafdmaybe we can convert it into a really beautifatizcape)

¥ What actions can you take to help conserve freshwatesourcesvirtually? (Sample answer: IOm not sure yet. Maybe |
could do research to find out how much watey favorite foods require. | think eating less meat lddee a good way
for me toconserve freshwater resources virtuglly

¥ How might your attitude toward freshwater resourcesffect people in other countriesPSample answer: | think, as
someone who lives in an industrialized natibteke freshwater resources for granted.dbhtinue to use so much
water directly and virtually it may have a real impact on peopleriy community or even ither countries who
already have very little to spane

¥ Are you concerned about water scarcity now or for the futuample answer: Ydsseems like more and more
places around the country are facing drougl#tad people arebeing asked to make big sacrifices to conserve water. |
think it is a real issue for all of us today, not just for people in other countries.)

¥ What do you think are the best ways to prepare forampe with water scarcitySample answer: | think spreading
awareness is the best way. | learned things today that | honestly had never, ever thought about. | thiltkoié w
helpful if everyone had th@pportunity to think carefully about the issue and educate themselves.)

ASSESSMENT OPPORTUNITIES

Allow students to choose a way to share what theyOve learned from this lesson, either byirsglaoe of the ideadisted

on the pages that followor viaa method of their own choosing. Then use tBasic Rubric or create a tailored rubric to
assess how well students understood the information in the lesson and how well they were able to express their
understanding. Share the rubric with students in advanse they have a clear understanding of expectatiofite
Reflection Questions abovalso provide an excellent opportunity for checking studentsO understanding of key topics. In
addition, see the Additional Activities and Extensions sectibaginning onthe next page, to further check student
comprehension as well aw reteach and extend key ideas from the lesson.
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LESSONS FOR UNDERSYBING OUR WATER FOOFRINT

Lesson 1:Water Resources and Water Footprints

DIFFERENTIATION

¥ Forstudentswhosenativelanguageis Spanish,you
could suggestthat they usethe Spanish version fahe
WaterFootprint Calculator:calculadoradeagua.org
Also point out that the WaterFootprint Calculator ste
includeswater savingtips in Spanish

A A RAYLEY

Bl CALCULATOR

;Cual es su Huella Hidrica?

Esta calculadora le ayuda a estimar su uso total de agua. Seguramente sabe que el

¥ Gie dudents who may grugg|e with the content of agua proviene de la llave, pero ;tiene idea de cudnta agua hay en su séndwich?
i . Lo ¢En sus aparatos eléctricos, y en la electricidad que los alimenta? Pronto lo sabra.
thislesson an overview tthe materid in advanceso

they can mentally prepare fothe tasks ahead.

What's Your Water Footprint?

¥ ThevideoWherels Water?DTheWater Rooms#2 (also

referenced in the Using Technolggection) is another Aprende mas

greatoption for preparing students for the contentin

advanceor reinforcing content after the lesson. COMO AHORRAR AGUA
CULTURAIADAPTATIONOTE watercalculator.org

As mentioned in the Background Information, it is important &void using words like good and bad when discussing
the use ofwater and other products Such words could leave students feeling shamed, which is not an effective
motivator for change. For example, some students may sensitive to the notion that a watehabit they have, such as
taking an occasional long shower, is Obad.O In addition, be careful tostigbe merits obustainably produced foods
and consumer goodssuch as organic produce from a farmersO market, without heavily disparaging lessrsalsy
produceditems. Encourage students to come to their own conclusions and to gently help their famghift tomore
sustainablehabits and purchasing practiceszarmersO market productor example, isometimes more expensive than
supermarket produce.You may want to encourage students to do research on inexpensive alternatives to current
habits and purchasing practiceshat they can present to their familiegather than assuming families have the means
to change all their habitsand practices and replae them with new OgoodO ones.

ADDITIONAL ACTIVITIES AND EXTENSIONS

COMMUNITY CONNECTIONS

¥ Suggestthat gudentslookinto effortsin the community to savewater. Forexample,local restaurants might be
serving water only on request.They can also lod for models of largebusinesses tryingo save water, suchas
campaignsthat are promoted in local stores andother businesses oattachedto specific products. Encourage
students to share examplestheyfind with the class.

¥ Freshgreenlawnsare popular acrossthe United Statesin many different forms, from smallapartment courtyard
lawns, tolarge front and back yards at single homes, toexpansiveparks and golf courses. Lawngre wonderful for
many purposes,but they usually require a geat deal of water for proper growth. Encouragestudents to pay
attention astheyare moving throughtheir community to the varioustypesof grasslawns aswell asto lawn
alternatives, andto take photos of different options. Then encourageghem to learn abott xeriscapirg andother
alternativesto grasslawns, suchasby reading The SeverPrinciplesof Xeriscape Thentheycould summarizetheir
findings bywriting their own et Alongwith Less Lawn@urticle to share with the school community.
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LESSONS FOR UNDERSYBING OUR WATER FOOFRINT

Lesson 1:Water Resources and Water Footprints

ADDITIONAL ACTIVITIES AND EXTENSIONS, continued

CROSISCIPLNARYCONNECTIONVIATH

Remind students that the WaterResourcesand WaterFootprints Presentationincludes many gatistics. Stimulatea
discusson with students about the value of qatistics. Explain that gathering statistics on worldwide environmental
topics isoften difficult because the topids so large data can be difficult to get and sandardize, and becausehe
people compiling the numbers often want to use the statistics to push aparticular agenda. Emphasizethe importance
of knowing where facts are coming from, making sure they come from reputable sources,and verifying data. Encourage
students to find out more about the calculations and assumptionsbehind the water calculator by referringto the
WaterFootprint CalculatorMethodology.

CROSSISCIPLNARYCONNECTIONSOCALSTUDIES

¥ Hawe studentsreadthearticle Howwill the GreatLakesCompacthold upin athirsty world? (or another article about
thelegal battle for water rightsthat is especially pertinert to your area). Then encouragaliscussion AskHow do
you think the agreementwill hold up? Doyou think broaderlegislation, such aswater-use laws for the entire nation,
should beenacted?If so, what might that legislation look like? Then havetudents write ashort essayor article
about why water-use legislation is so difficult.

¥ Hawe studentscomparethe water useof the United Statesto the water usein another high-income nation as well as
to that in lower-incomenations. Direct themto researchwhat factors might be influencing the different patterns of
water usein eachcountry. Alternatively, students could research analyze and comparetwo developing countries
with different averageindividual water consumption patterns. Encouragethem to report their findingsto the class.

USING TECHNOLOGY

¥ Anexcellentvideoto help give students perspectiveis Wherels Water?The WaterRoons #2from UNESCOMVAP
(United Nations Educatioral, Scientificand Quitural OrganizationO®brld Water Assessment Programme). Y auay
wishto assignthis videofor all studentsto view athome before classor for studentswho seem b struggle to
understand keypoints during classto view asarecapor reinforcementof keyideascoveredin thislesson

¥ Encouragestudents to work alone or in pairsto explore the interactive
article: 476gallons of water were usedto makethisplate. Thenregroup
as aclass and aslstudentsto share what theylearned about their
preferred foods and whether this sort of technologyis useful.

CAREEMRNSPIRATION

Hawe students review the article Getto Work!Jobsin WaterProtectionfrom
the Wate Footprint Calculatar site. Instruct them to pick onecareer, find out
more about it, andthen write a brief synopsisof the careeiNincluding
educational background requirements,universitiesoffering relevant
programs, and local or regional employers offering relevant opportunitiesN
on alargeindexcard. Thenhave sudents post their cards around the
classroomand host a Water Protection CareersGalleryWak where they can
take a look ateachcard.!

Adobe Stock: auremar: Oyster Farming
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LESSONS FOR UNDERSYBING OUR WATER FOOFRINT

Lesson 1:Water Resources and Water Footprints

ADDITIONAL ACTIVITIES AND EXTENSIONS, continued

SYSTEMS THINKING

Share with students that systems thinking is a way to examine complex problems andecomwith creative solutions.
Tell students: Suppose you arenOt doing so well in a class. If yowtaesystems thinker, you might ask your teacher to
cut you some slack so you can get back on track. If goeia systems thinker, you might:

¥ List all thefactors that have caused you to fall behind in the sk

Group similar factors.

Identify causeand-effect relationships among the factors.

Brainstorm actions you can take to get caught up.

¥
¥
¥
¥ Meet with your teacher to share your ideas and comewjph a plan together.

You could 8k: What are some patterns

of behavior that a systems thinker has

that a non-systems thinker does not

have? He or she:

¥ Looks at the big picture.

¥ Searches for pattera and trends.

¥ Analyzes how a systemOs struetur
influences behavior.

¥ |dentifies causeand-effect
relationships.

¥ Lists and tests assumptions.

¥ Identifies potential consequences.

¥ Finds leverage points to immve
the system.

¥ Ressts jumping to conclusions.

ecorise.org
Also encouragestudents to talk about possible results for the two different scenarios.Both approachescould result in
the same thing for example, theteacher cuts the student slack),but the second scenario asbroader application (for
exanple, the student has abetter understanding of the problem, which leads to lesslikelihood of repeatingthe original
problem behaviorin this and other dasses;planning together with the teache leadsto more respectfrom the teacher,
etc.).In other words, instead d making an isolated changethe student hasactually made asysternic change.

Nowapply that to water use.Discusshow public policiesrelated to water can drive water consumption up or down. For
example,in the Amercan West the Ousé or loseitOaws canencouragelandownersto overusewater. Explai that
water footprints are designedto lead people to make systemc changes.Encoulagestudentsto discusshow that might
be true. (Sampleanswer: Water footprints encourags to see the big picture, spot patterns antrends, andidentify cause
and effectrelationshpsthat canlead usto maketruly impactful progressin water conservation.Encoulagestudentsto
further reflect onthe topic by writing a short paragraphabout how their work in thislessonis an example ésystems
thinking. Youcould then extend the topic byhaving students readthe articleand
then discussthe article as aclass.
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Lesson 1:Water Resources and Water Footprints
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