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TESTING THE WATERS: Teacher’s Guide (work in progress) 
 
 

Introduction 
TESTING THE WATERS is a pilot high school and community-based humanities education 
project combining an introduction to the theme of “water in the west” with hands-on 
opportunities for observation, analysis, interpretation, and expression. The curriculum provides 
a balance between objective understanding and subjective interpretation and expression. 
Topics such a environmental history, policy, and ethics, and water chemistry are balanced with 
lessons in descriptive writing, drawing, poetry, storytelling, photography, animation, and video. 
The program provides essential information related to real-world problems—in particular, 
water quality and supply—and gives students the tools and methods to move from knowledge 
and understanding to creative expression and civic action. 

 

 
Overview of the Lessons 
Observation: 
Environmental History: 
Mapping 
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Doing Our Part 
Water Law 
Water Metrics 
Water in Arizona 
Story Maps 
Animation 

 
Classroom Preparation. Students engage readings in environmental history, policy, and ethics, 
with special emphasis on the lower Colorado River Basin. They use pre-defined maps to 
investigate a stretch of river near their school and use Google Maps (text mark-ups, points, and 
polygons) for their framing their own living classroom. Students develop hypotheses regarding 
water quality above and below their chosen site, and use local sources (photographs, oral 
histories, data from local water boards or USGS databases) to understand historical flows, key 
water quality parameters, and uses of the river. Household water use logs help students 
quantify personal use and identify the pollutants they discharge. Students create a model of how 
individual water use contributes to community and regional water use, and utilize the model to 
demonstrate how individual actions may affect the regional water supply. 

 
Field Experience. Students make observations, observe water flow, learn about chemical and 
physical measurements of water quality, and survey biological indicators (microorganisms and 
macro-invertebrates) of water quality. With the help of trained teachers, students are introduced 
to basic water quality parameters (e.g., temperature, salinity, water clarity, and pH, as well as 
chemical species such as dissolved oxygen and nitrates). Student observations--from 
descriptive writing, water quality data, photos of identified insects and water samples, 
hand-drawn illustrations and maps, photographic and video imagery-- are uploaded to the 
TESTING the WATERS website via custom forms. They then compare and evaluate the data 
and identify pollution sources from their sites and those from other living classrooms. 

 
System-wide Impacts. By looking at all of the living classrooms across the CR Basin, students 
develop an understanding of system-wide river water quality, security, and supply issues—our 
shared commons. Each school decides on an action to take, such as planning a water-related 
stewardship project with a local farmer, agriculture specialist, natural resource professional or 
member of the community, and posts their solutions and reports their progress on the 
customized “cloud” website developed specifically for SCAPE. 

 
These materials have been developed to connect with students and teachers both broadly and 
deeply. Information and skill-sets important to understanding the Colorado River as a whole—as 
a system—are paired with objectives that address the particulars of different reaches of the 
Colorado. While all students engage foundational issues such as history, hydrology, water 
chemistry, riparian ecology, etc., partner schools also receive custom-tailored curricular 
materials that address the issues most pertinent to their “backyard” and frame these real-world 
issues in ways that lead to creative and expressive outcomes. 
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Grade Level 
These materials target students in grades 9 – 12. Most activities require no prior experience. A 
select number of lessons focus on water chemistry and other skill-sets that may require prior 
knowledge in specific STEM skills (e.g., chemistry, math). 

 
State and National Standards 
Given the evolving situation with state and federally approved standards for STEM, Math, and 
Literacy education, the project team has provided a document for each Unit indicating the 
relevant, Next Generation Science Standards, Common Core Math, and Common Core Literacy 
standards. The lessons in each Unit build upon each other, so completing the entire Unit will 
meet many requirements. Additionally, some of these lessons can be used in fulfillment of social 
studies requirements in individual states. Environmental Literacy standards are also interwoven 
into these lessons following these core key principles: 

 
Systems: Systems help make sense of a large and complex world. A system is made up of 
parts. Each part can be understood separately. The whole, however, is understood only by 
understanding the relationships and interactions among the parts. Earth is a complex system of 
interacting physical, chemical, and biological interlinking processes. Organizations, individual 
cells, communities of animals and plants, and families can all be understood as systems. And 
systems can be nested within other systems. 

 
Human Well-being: Human well-being is inextricably bound with environmental quality. 
Humans are a part of the natural order. We and the systems we create—our societies, political 
systems, economies, religions, cultures, technologies—impact the total environment and are 
impacted by the environment. Since we are a part of nature rather than outside it, we are 
challenged to recognize the ramifications of our interdependence with Earth systems. 

 
Diversity, Equity, and Inclusion: Using the Humanities to explore environmental issues is 
inclusive, respectful, and equitable, and designed to employ the talents of people with different 
backgrounds, experiences, and perspectives. 

 
The importance of where one lives: Beginning close to home, learners forge connections 
with, explore, and understand their immediate surroundings. The sensitivity, knowledge, and 
skills needed for this local connection provides a base for moving out into larger systems, 
broader issues, and an expanding understanding of causes, connections, and consequences. 

 
Roots in the real world: Learners develop knowledge and skills through direct experience with 
the environment, current environmental issues, and society. Investigation, analysis, and 
problem solving are essential activities and are most effective when relevant to the real world. 

 
Integration and infusion: Disciplines from the natural sciences to the social sciences to the 
humanities are connected through the medium of the environment and environmental issues. 
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Environmental education offers opportunities for integration and works best when infused 
across the curriculum, rather than being treated as a separate discipline or subject area. 

 
Lifelong learning: Critical and creative thinking, decision making, and communication, as well 
as collaborative learning, are emphasized. These skills are essential for active and meaningful 
learning, both in school and over a lifetime. 

 
Sustainability: Learning is future-oriented, focused on environmental, social, and economic 
responsibility as drivers of individual and institutional choices.1

 

 
Integration with Existing Curricula 
Question for each Testing the Waters teacher: How do these materials complement, integrate, 
substitute for existing environmental studies coursework? There is no expectation that these 
materials will be used in their totality. Rather, we see individual teachers selecting those 
lessons and activities they deem most appropriate for their existing situation. 

 
Activity Format (viz., Howe & Howe, 2005. This format borrows in large part from Discover 
a Watershed: The Colorado, pp. XII - XIII) 

 
Summary 
A brief introduction to the lesson and a description of the concepts and skills learned 
during the activity. 

 
Learning Outcomes 
The qualities or skills students should possess after participating in the activity. 
NOTE: Both learning and behavioral objectives should be addressed. 

 
Materials 
Supplies needed to conduct the activity. NOTE: Each SCAPE partner school is provided 
with the necessary equipment and supplies to successfully present a given activity to the 
students. 

 
Background 
Preparatory information about context, activity concepts, or teaching strategies. 

 
Procedure - Warm Up 
Prepares everyone for the activity and introduces concepts to be addressed. Provides 
the instructor with pre-assessment strategies. 

 
 
 
 

1 North American Association for Environmental Education (2017). Essential underpinnings of environmental 
education. Guidelines for excellence: Community engagement (Wash. DC: NAAEE), p.14. 
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The Activity 
Provides step-by-step directions to address concepts. NOTE: Some activities are 
organized into “parts.” This divides extensive activities into logical segments. All or 
some of the parts may be used, depending on the objectives of instruction. In addition, a 
few activities provide “options.” These consist of alternative methods for conducting the 
activity. 

 
Wrap Up 
Brings closure to the lesson and includes questions and activities to assess student 
learning. 

 
Assessment 
Presents diverse assessment strategies that relate to the objectives of the activity, noting 
the part of the activity during which each assessment occurs. Often suggests ideas for 
assessment opportunities that follow the activity. Traditional rubrics are provided for 
certain lessons. 

 
Extensions 
Provides additional activities for continued investigation into concepts addressed in the 
activity. Extensions can also be used for further assessment. 

 
Resources & e-Links 
Lists references providing additional background information including links to Websites 
with relevant information for further study. An extensive Glossary is included. 

 
Academic Standards 
Correlation with NGSS (Next Generation Science Standards). 
For example: 
HS-LS2.C Ecosystem Dynamics, Functioning and Resilience 
HS-ESS2.C The Role of Water in Earth’s Surface Processes 
HS-ESS2.D Weather and Climate 
HS-ESS3.A Natural Resources 
HS-ESS3.C Human Impacts on Earth Systems 
HS-ESS3.D Global Climate Change 

 
 

⇒Table of Contents 

https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit
http://www.nextgenscience.org/
https://www.nextgenscience.org/dci-arrangement/hs-ls2-ecosystems-interactions-energy-and-dynamics
https://www.nextgenscience.org/dci-arrangement/hs-ess2-earths-systems
https://www.nextgenscience.org/topic-arrangement/hsweather-and-climate
https://ngss.sdcoe.net/Disciplinary-Core-Ideas/DCI-Earth-and-Space-Sciences/ESS3A-Natural-Resources
https://ngss.sdcoe.net/Disciplinary-Core-Ideas/DCI-Earth-and-Space-Sciences/ESS3C-Human-Impacts-on-Earth-Systems
https://www.nextgenscience.org/dci-arrangement/hs-ess3-earth-and-human-activity
https://docs.google.com/document/d/1GzKO2aDNXlQ4yhlBOfGHfGyKy6H0elhq5tqA-FEQcQU/edit
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TESTING THE WATERS 
Title: Observation & Thick Description 
Grade Level: 9 - 12 
Subject: Environmental Studies 
Time Allotment: Variable. Min. two 45-minute class periods plus one on-site field trip 

 

Leonardo da Vinci, Turbulence, 1508 - 1513. 
 

SUMMARY 
This lesson employs close observation, descriptive writing, sketching, reading, investigation, 
and poetry writing to encourage students to use their senses and focus their attention. It 
distinguishes between objective and subjective description. The lesson is designed to enhance 
cognitive skills used in nearly every discipline and can serve as a prelude to an inquiry project, 
scientific investigation, art project, descriptive writing, or story-telling assignment. When 
students truly learn to see--as Leonardo da Vinci demonstrates with his study of turbulence in 
his famous notebooks--they are on the path to becoming more engaged, curious, reflective 
thinkers. They are also better prepared to engage in subjective, expressive activities. Students 
write a short essay or poem, make a pen and ink study--or even use their smartphone to do a 
photo essay--based upon close observation of their own corner of the Colorado River Basin.* 

https://www.giss.nasa.gov/research/briefs/canuto_01/
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OBJECTIVES 
Students will be able to: 

● Make careful observations of natural objects 
● Write concise, objective, detailed descriptions 
● Write with purpose and a clear sense of audience 
● Use sensory observation and sense memory to write descriptively 
● Differentiate between objective and subjective description and understand their uses. 
● Ask questions and use written materials and Internet resources to find answers 
● Read with purpose 
● Use writing, speaking, and art to demonstrate knowledge 
● Reflect on their knowledge of the processes of observation, focused attention, and 

inquiry, and apply their knowledge to other academic and real-world contexts 
● Use figurative language, including simile and metaphor 

 
MATERIALS (variable) 

● Scale (scientific or kitchen) [optional] 
● Measuring tape (or string and rulers) [optional] 
● Magnifying glasses [optional] 
● Materials gathered from a field trip to the Colorado River [optional] 
● Worksheets for objective research and subjective observations 
● Sketchbook and a variety of pens and pencils. 
● A camera 
● Computers with Internet capability 
● Other media of choice 

 
BACKGROUND 

● “Winter Solstice at the Moab Slough” by Terry Tempest Williams 
● “The Control of Nature” by John McPhee (1989) [excerpt] 
● "Perfection" by William Carlos Williams [optional] 
● http://phoenixtransect.org/ (Photography by ASU students and faculty) 
● Students read and review the article: 

Geertz, Clifford. "Thick Description: Toward an Interpretive Theory of Culture". In The 
Interpretation of Cultures: Selected Essays. New York: Basic Books, 1973. 3-30. 
Retrieved August 3, 2016 from http://philpapers.org/archive/GEETTD.pdf. 

● Students define key terms in their journals 

https://pages.stolaf.edu/wp-content/uploads/sites/421/2014/08/Williams-Winter_Solstice_at_Moab_Slough-1.pdf
https://en.wikipedia.org/wiki/The_Control_of_Nature
http://www.unm.edu/%7Eawill7/Atchafalaya.pdf
http://www.ronnowpoetry.com/contents/williamswc/Perfection.html
http://phoenixtransect.org/
http://philpapers.org/archive/GEETTD.pdf
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Seasonal Change of Salt River, February 2016 
Zixuan Wang 

 
VOCABULARY 
Sensory observation, sense memory, descriptive writing, subjective, objective, figurative 
language, simile, metaphor, ethnography, transect 

 
THE ACTIVITY 
Use the following lesson plan as a guide. Modify to suit the students and the physical setting: 
http://www.readwritethink.org/classroom-resources/lesson-plans/cosmic-oranges-observation-inquiry-60.html?tab=4#tabs 

 

While the suggested activities from the lesson plan above focus on objective and subjective 
descriptions of many places and things, for this exercise try to focus on your reach of the River 
or a riparian transect close to your school.. Consider a preliminary exercise where you generate 
a list of objects from your reach of the Colorado River (a bridge, a dam, a jet-ski, an irrigation 
gate, an oar, a fish skeleton, a gnarled tree, etc.). 

 
ASSESSMENT 
Diverse assessment strategies can be used that relate to the objectives of the activity. For 
example: 

● Group discussion of student writing shared orally 
● Descriptive writing, reflective writing, and poems graded by the instructor 
● Completed observation sheets, class charts, and/or drawings 
● Teacher observations of participation 

 
EXTENSIONS 
Provides additional activities for continued investigation into concepts addressed in the activity. 
Extensions can also be used for further assessment. 

● Create a “plein air painting” from a site along the River 

● Create a photo essay that details temporal changes along the River 

● Create a play based on an key historical moment of the River’s history 

 
RESOURCES 

● Sense memory: http://sites.stedwards.edu/educationportfolios-kblay/files/2012/03/Sense-Memory.pdf 

http://phoenixtransect.org/sitefiles/pages/contributor.php?contributor=Zixuan_Wang
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.isqhcg2c68ja
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.ho8wzx12m4y3
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.9w7sr7zd11lu
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.9w7sr7zd11lu
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.jqf75sjetodv
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.lxd0g2qaazx
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.xiefr2e3vha
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.d41cwzmdldvs
http://www.readwritethink.org/classroom-resources/lesson-plans/cosmic-oranges-observation-inquiry-60.html?tab=4&tabs
http://sites.stedwards.edu/educationportfolios-kblay/files/2012/03/Sense-Memory.pdf
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● Sensory description: 
http://teacherweb.com/CA/BellaVistaMiddleSchool/McDonald/Sensory-
Description.doc 

 
ACADEMIC STANDARDS 
Standards combining NGSS (Next Generation Science Standards) with Common Core for ELA 
Standards. See the following: 

 
Rhodes, H. & Feder, M. (2014). Literacy for Science: Exploring the Intersection of the Next 

Generation Science Standards and Common Core for ELA Standards. Retrieved September 
8, 2016 from: 
https://www.nap.edu/login.php?record_id=18803&page=https%3A%2F%2Fwww.nap.edu%2Fdownload%2F18803 

 

*This project takes its inspiration from two key sources: 
--Rebecca Manery, Cosmic Oranges: Observation & Inquiry Through Descriptive Writing and Art 
--Clifford Geertz, Thick Description 

 

>Table of Contents 

http://teacherweb.com/CA/BellaVistaMiddleSchool/McDonald/Sensory-Description.doc
http://teacherweb.com/CA/BellaVistaMiddleSchool/McDonald/Sensory-Description.doc
http://www.nextgenscience.org/
https://www.nap.edu/login.php?record_id=18803&page=https%3A%2F%2Fwww.nap.edu%2Fdownload%2F18803
http://www.readwritethink.org/classroom-resources/lesson-plans/cosmic-oranges-observation-inquiry-60.html
https://en.wikipedia.org/wiki/Clifford_Geertz
https://docs.google.com/document/d/1GzKO2aDNXlQ4yhlBOfGHfGyKy6H0elhq5tqA-FEQcQU/edit
https://docs.google.com/document/d/1GzKO2aDNXlQ4yhlBOfGHfGyKy6H0elhq5tqA-FEQcQU/edit
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TESTING THE WATERS 
Environmental History & the Colorado River Basin 
Grade Level: 9 - 12 
Subject: Environmental Studies 
Time Allotment: two 45-minute periods 
Author: Dan Collins 

 
Summary 
The Colorado River is the legendary artery of the 
American West. It supports nearly 40 million people and 
countless ecosystems across seven States, many tribal 
nations, and Mexico. Understanding the Colorado River 
demands not only careful scientific study, it also requires 
historical perspective and imagination. This lesson 
introduces the extensive and diverse interaction humans 
have had with the geography and culture of the 
Colorado River Basin. You are presented with a series 
of maps and photos of the Basin, representing different 
time periods. You will debate real-world “what if” 
scenarios that have implications for the future health and 
cultural legacy of the Colorado River and its environs. 

 
 
 

Learning Outcomes 
You will be able to: 

● work as part of a team to interpret a map to determine the nature of human 
interaction with land and water in a given time period; 

● interpret photographic evidence to determine the nature of human interaction with 
land and water in a given time period; 

● identify and discuss the various ways in which humans interactions have 
changed historically with respect to economic, cultural, and environmental issues 
across the Colorado River Basin; 

● make an oral presentation or write a research paper that summarizes a particular 
historical period, provides an overview of the environmental changes in one 
region, or profiles an important personage who had an impact on life in the 
Colorado River Basin. 
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Vocabulary/Concepts//Skills 
Vocabulary: Westward Expansion; Manifest Destiny; Indigenous Peoples; Industrial Revolution; 
John Wesley Powell; Homestead Act; Colorado River Compact 
Skills: read, analyze, and interpret maps and images, work cooperatively, summarize and distill 
complex information, prepare a presentation. 
Concepts: population growth; population density; agrarian vs. industrial societies, economic vs. 
environmental land use, transportation, watersheds, commodification, private property; Prior 
Appropriation (First in Time, First in Right); conservation; over-allocation; Law of the River; 

 
Materials (provided via links or print-outs) 

● Maps with questions for Activity 1 (002b: Map Comparison) 
● “Tracing the Contours of the Colorado River Basin” (002a: Background Reading) 
● Photographs with questions for Activity 3 (002c: Image Comparison) 
● Rubric for self-evaluation and assessment (002d: Environmental History - Sample 

Rubric) 
● Colorado River Video Quiz (relates to videos listed under Prep below). 

 
Overview 
By examining and analyzing different maps and historical photos, you will see how different 
generations and local populations valued the Colorado Basin and how the region was 
perceived, re-engineered, and exploited. You will also see transformations over time. At 
different historical junctures, you will determine the dominant forces shaping land-use and 
human habitation. You will enhance your map-reading skills, become adept at interpreting visual 
images, and develop your ability to interpret data from these media. 

 
Prep 

● Your instructor will provide a brief overview of how to read and interpret maps. 
● List a variety of current uses and users of the Colorado River. Brainstorm how the uses 

and users of the Colorado River were different 200 years ago. 
● Watch the following videos: 

○ I am Red. (Pete McBride) 
○ Chasing Water, Trailer (Pete McBride) 
○ Chasing Rivers, Part I (Pete McBride lecture for National Geographic) 

 
Activities 

Activity 1 
The first activity makes exclusive use of regional maps. While the maps provided don’t perfectly 
correspond with one another, they generally cover the same area and facilitate extensive 
comparison and analysis of land use changes. Click here for all of the maps and the study 
questions. (Be sure you’re able to zoom in on the maps). Complete study questions 1 - 16 
based on regional maps. 

http://www.softschools.com/facts/us_history/westward_expansion_facts/1175/
https://en.wikipedia.org/wiki/Manifest_destiny
https://en.wikipedia.org/wiki/Indigenous_peoples
https://en.wikipedia.org/wiki/Industrial_Revolution
https://en.wikipedia.org/wiki/John_Wesley_Powell
https://en.wikipedia.org/wiki/Homestead_Acts
https://en.wikipedia.org/wiki/Colorado_River_Compact
https://en.wikipedia.org/wiki/Prior-appropriation_water_rights
https://en.wikipedia.org/wiki/Prior-appropriation_water_rights
https://en.wikipedia.org/wiki/Prior-appropriation_water_rights
https://en.wikipedia.org/wiki/Prior-appropriation_water_rights
https://www.newyorker.com/magazine/2015/05/25/the-disappearing-river
https://new.azwater.gov/crm/law-river
https://docs.google.com/document/d/1_rN7hogjE31xwYU_9RU-D_f5NAI_xe5CX2gs1vgpk1E/edit
https://docs.google.com/document/d/14UsCFu_vYnPuJqHImZAhakCqZ83FiCcj8VB2_2OErhk/edit
https://docs.google.com/document/d/1lNhWSxT1TE4snZs6Tffu5ggx6dnl_Sp7yMuqhFLtnfE/edit
https://docs.google.com/document/d/1sTa0TYRjjSNaMwzbV7JTyjURDu82zUdmaPJ0OmqsNK8/edit
https://docs.google.com/document/d/1pp_wVomS8aTw1yM03ksJ5qpuhSh_3oUdlPBWFJ1yriU/edit
https://www.youtube.com/watch?v=mqYcC7jEe44
https://www.youtube.com/watch?v=FIPV-H9iCPA
https://www.youtube.com/watch?v=xt5uJrWW1gE
https://docs.google.com/document/d/1_rN7hogjE31xwYU_9RU-D_f5NAI_xe5CX2gs1vgpk1E/edit
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Activity 2 

● Read and the background essay, “Tracing the Contours of the Colorado River Basin.” 
● Write a one page summary as per Question 17 
● Revise or expand your answers from Activity 1. 

 
Activity 3 
The third activity makes use of aerial and landscape/streetscape images to give you another 
dimension of land use, and to reveal how patterns of use changed in the Colorado River Basin. 
Again, a worksheet accompanies the photos. 

 
Activity 4 
Create an Oral or Written Report. This could take many forms--for example, you could make a 
10 minute powerpoint presentation, write a 10 page paper, or talk to your teacher about other 
appropriate forms of presentation. 

 
Wrap Up 
Each activity provides closure via questions to assess student learning. 

 
Assessment 
Link to Assessment Rubric. (Refer to the rubric to ensure that you are covering the bases). 
Link to Colorado River Video Quiz (used in conjunction with videos listed under Prep). 

 
Extensions 
Provides additional activities for continued investigation into concepts addressed in the activity. 
Extensions can also be used for further assessment. 

 
● Create public service posters about water conservation. 
● Review ways in which individuals and families can conserve water. 
● Write an essay about the history of water conservation and its future. 
● Conduct a “re-photographic survey” comparing historic photos with your own region. 

 
Resources & e-Links 
Klett, M. et al (1984). Second View: The Rephotographic Survey Project, with Ellen Manchester 

and JoAnn Verburg, University of New Mexico Press. Rephotographic Survey Project. 
Retrieved Sept. 12, 2016 from 
http://www.markklettphotography.com/rephotographic-survey-project/ 

Tribal perspectives: 
http://www.nwhistorycourse.org/ttcourse/Year1/unit5/week13/tribalperspective.php 

Railroads and Western Development: 
https://www.youtube.com/watch?v=kPxrhLL6a9M&list=PLZRVMYEKEUNefhU5V2V0SDiAe 
_2eFVrxN&index=68: 

https://docs.google.com/document/d/14UsCFu_vYnPuJqHImZAhakCqZ83FiCcj8VB2_2OErhk/edit
https://docs.google.com/document/d/1lNhWSxT1TE4snZs6Tffu5ggx6dnl_Sp7yMuqhFLtnfE/edit
https://docs.google.com/document/d/1sTa0TYRjjSNaMwzbV7JTyjURDu82zUdmaPJ0OmqsNK8/edit
https://docs.google.com/document/d/1pp_wVomS8aTw1yM03ksJ5qpuhSh_3oUdlPBWFJ1yriU/edit
http://www.markklettphotography.com/books-summary/o5e52d27tzv5f8p97wenyvgwtw96t9
http://www.markklettphotography.com/books-summary/o5e52d27tzv5f8p97wenyvgwtw96t9
http://www.markklettphotography.com/rephotographic-survey-project/
http://www.nwhistorycourse.org/ttcourse/Year1/unit5/week13/tribalperspective.php
https://www.youtube.com/watch?v=kPxrhLL6a9M&list=PLZRVMYEKEUNefhU5V2V0SDiAe_2eFVrxN&index=68
https://www.youtube.com/watch?v=kPxrhLL6a9M&list=PLZRVMYEKEUNefhU5V2V0SDiAe_2eFVrxN&index=68
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About the Colorado River Basin: 
http://www.coloradoriverbasin.org/about-the-colorado-river-basin/ 

National Public Radio broadcast about the Colorado River 
http://www.npr.org/programs/atc/features/2003/aug/water/part1.html 

 
Academic Standards 
For Academic Standards that correlate with Unit I, click here. (097a Unit I: Learning Outcomes 
and Standards). 

 
 

⇒ Table of Contents 

http://www.coloradoriverbasin.org/about-the-colorado-river-basin/
http://www.npr.org/programs/atc/features/2003/aug/water/part1.html
https://docs.google.com/document/d/1CXYdb5zub41kSGHd6GofVg0s7ABXTtaDdvSOlGkw6qI/edit
https://docs.google.com/document/d/1GzKO2aDNXlQ4yhlBOfGHfGyKy6H0elhq5tqA-FEQcQU/edit
https://docs.google.com/document/d/1GzKO2aDNXlQ4yhlBOfGHfGyKy6H0elhq5tqA-FEQcQU/edit
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TESTING THE WATERS 
Environmental History & the Colorado River Basin 

It is the most contested, played-upon, silt-laden, diverted, engineered, dammed, stored (four 
times its volume and one-fifth of its length is held in reservoirs), farmed with, and 
metro-dependent river in America. – The Colorado River: Flowing Through Conflict1

 
 

 
Tracing the Contours of the Colorado River Basin 

 
Less than 200 years ago, the Colorado River Basin was virtually unknown to Americans living 
east of the Mississippi River. It was an unmapped wilderness gouged by receding glaciers, 
laced with free-flowing rivers, and punctuated by snow covered volcanic peaks, The land was 
occupied by indigenous peoples representing dozens of different language groups and cultural 
practices (Fig. 1). Virgin forests and rich grasslands blanketed the country. This was a sacred 
landscape with abundant fish and game--where the Grizzly Bear ranged freely and vast herds of 
Buffalo (American Bison) roamed the plains and valleys. While the great move Westward meant 
new prospects for waves of pioneers, the period is also linked to the systematic destruction of 
native culture, the decimation of habitat, and the near extinction of the many native animal 
species. (Figs. 2 & 3). 

 
At the beginning of the 19th century, the fur trade in North America moved on to its last frontier, 
west of the Mississippi. In 1805 when explorers Lewis and Clark crossed the Rocky Mountains 
and continued on to the Pacific coast they reported that the area was "richer in beaver and otter 
than any other country on earth." The fur trappers were close behind the explorers, and in less 
than 40 years they had virtually cleared the area of both beaver and otter. By 1840 the beaver 
had been overexploited to the level where it was no longer worth hunting.2 Eventually, the lack 
of beaver dams caused stream flows to accelerate, increasing the potential for downstream 
flooding and lowering the water tables in places where the dams had once flooded areas 
adjacent to but away from stream beds. The disappearance of the dams along many dry 
western streams led to severe erosion and deep gullying during periods of rapid run off. 
Scientists are still assessing the unintended ecological consequences of the decimation of the 
beaver population and the removal of their dams.3

 

 
The Buffalo (American Bison) was nearly driven to extinction by overzealous hunters. Before 
1800, it is estimated that some 65 million buffalo roamed the prairies of the Great Plains. 
Travelers describe herds up to 25 miles long, containing an estimated 12 million animals. The 

 
1 McBride, P. & Waterman, J. (2010). The colorado river: flowing through conflict, Boulder, CO: Westcliffe Publishing. 
2 Bryant, P.J. (2002). Biodiversity and conservation: A hypertext book. 
http://darwin.bio.uci.edu/sustain/bio65/lec03/b65lec03.htm#The American Fur Trade 
3 Opie, J. (2006). Western expansion. Washington D.C.: Environmental Literacy Council, p. 8. 
https://drive.google.com/file/d/0B8-H8iiQKQg2UWNHbzRCNzBOUlU/view 

https://docs.google.com/document/d/1u46xtcuCD9JxK4CQQb2t2s6-5O0VGwKhkfuUe6Q4ESg/edit#bookmark%3Did.vi5032qz60wd
http://darwin.bio.uci.edu/sustain/bio65/lec03/b65lec03.htm#The
https://drive.google.com/file/d/0B8-H8iiQKQg2UWNHbzRCNzBOUlU/view
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high population was possibly a result of the elimination of other large herbivores that competed 
with the buffalo for food and space. Whatever the case, Native Americans hunted the buffalo for 
thousands of years without making a dent in the population. The Buffalo was central to their 
culture and sustenance. The great buffalo slaughter started with the arrival of settlers from 
Europe and especially the railroads in the 1860's. As the railroads pushed west, huge numbers 
of buffalo were killed for meat and hides, and to starve out the Native Americans. A 
representative of the Intertribal Bison Cooperative describes the buffalo slaughter as a 
calculated military strategy designed to force the Native Americans onto reservations. 
Professional hunters shot the animals for their tongues and hides and often left the carcasses to 
rot.4 About 2.5 million buffalo were killed annually between 1870 and 1875, and by 1883 the last 
large herd containing about 10,000 buffalo was slaughtered. Domestic cattle diseases may have 
also had a major impact on the herds. By 1890, less than 1000 buffalo remained in the United 
States. The final refuge for the species was Yellowstone National Park, established in 1872.5

 

 
 

 

 

 
 

 

Fig. 1. Indigenous tribes and language groups of the 
American West 

Fig. 2 (top). Photograph from the mid-1870s of a pile of 
American bison skulls waiting to be ground for fertilizer. 
Fig. 3 (bottom). 40,000 buffalo hides in Dodge City, 
Kansas, 1874. 

 
4 Hornaday, W. (1889). The extermination of the American Bison. Smithsonian Institute. 
http://www.gutenberg.org/files/17748/17748-h/17748-h.htm 
5 Bryant, P.J. (2002). Biodiversity and conservation: A hypertext book. 
http://darwin.bio.uci.edu/sustain/bio65/lec03/b65lec03.htm#American Buffalo 

https://en.wikipedia.org/wiki/American_bison
http://www.gutenberg.org/files/17748/17748-h/17748-h.htm
http://darwin.bio.uci.edu/sustain/bio65/lec03/b65lec03.htm#American
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The nineteenth-century American West underwent a dramatic demographic, cultural, and 
ecological transformation, with the newly emerging Euro-American population imposing what for 
some was considered a new “rational order” on the region’s landscape. Unlike its indigenous 
inhabitants who viewed all things as sacred, the new inhabitants viewed natural “things”– 
animals, rocks, fish, trees, and the water and land itself – as commodities that could be 
harnessed, bought, and sold in an expanding continental and global marketplace. The American 
West emerged from the nineteenth century with an economy that extracted the West’s riches for 
commercial and industrial consumption. Following on the heels of innovations in manufacturing 
and production that had begun as early as 1760 in Great Britain, the Industrial Revolution was 
instrumental in transforming the American West. Consider the key roles played by a host of new 
inventions: barbed wire to control cattle; windmills to fill stock tanks and irrigate gardens and 
hayfields; railroads to open otherwise unlivable spaces and bring buffalo hides and buffalo 
bones and then cattle and wheat to market; and gang machinery to plow, plant, and harvest big 
fields. Fur-bearing animals were trapped and skinned and their pelts sold in distant markets; 
trees were hewed and sawed into construction materials; minerals were extracted from 
mountains and the ores refined into valuable metals; and grasslands themselves, prized for the 
crops they would produce, were made over into rectangular plots for single-crop-fields 
(monocropping) that continues today. A new set of commercial beliefs gave the land itself a 
market value that it did not possess earlier. Euro-Americans devised prescriptive ways of 
dividing the land as private property, and creating legal mechanisms to protect the new owners’ 
claims. (see Figs. 4 - 9).6

 

 
 

 

 

 

Fig. 4. Early Beaver trap (circa 1823). Fig. 5. Barbed wire / cattle industry. Photo: 
Fotolia/Arrows. 

 
 
 
 
 
 

6 Opie, J. (2006). Western expansion. Washington D.C.: Environmental Literacy Council, p. 7. 
https://drive.google.com/file/d/0B8-H8iiQKQg2UWNHbzRCNzBOUlU/view 

https://drive.google.com/file/d/0B8-H8iiQKQg2UWNHbzRCNzBOUlU/view
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Fig. 6. Railroads Fig. 7. Hydraulic mining 
 

 

 

 

Fig. 8. Timber industry enabled by steam power Fig. 9. Windmills/Agricultural machinery 

 

An electrical telegraph was independently developed and patented in the United States in 1837 
by Samuel Morse. His assistant, Alfred Vail, developed the Morse code signalling alphabet with 
Morse. The first telegram in the United States was sent by Morse on January, 11, 1838, across 
two miles (3 km) of wire at Speedwell Ironworks near Morristown, New Jersey, although it was 
only later, in 1844, that he sent the message "WHAT HATH GOD WROUGHT" from the Capitol 
in Washington to the old Mt. Clare Depot in Baltimore. The Morse/Vail telegraph was quickly 
deployed in the following two decades; the overland telegraph connected the west coast of the 
continent to the east coast by 24 October 1861, bringing an end to the Pony Express.7

 

 
 
 

7 https://en.wikipedia.org/wiki/Electrical_telegraph 

https://en.wikipedia.org/wiki/Samuel_Morse
https://en.wikipedia.org/wiki/Alfred_Vail
https://en.wikipedia.org/wiki/Morse_code
https://en.wikipedia.org/wiki/Alphabet
https://en.wikipedia.org/wiki/Speedwell_Ironworks
https://en.wikipedia.org/wiki/Baltimore-Washington_telegraph_line
https://en.wikipedia.org/wiki/United_States_Capitol
https://en.wikipedia.org/wiki/B%26O_Railroad_Museum
https://en.wikipedia.org/wiki/Baltimore
https://en.wikipedia.org/wiki/Pony_Express
https://en.wikipedia.org/wiki/Electrical_telegraph
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Fig. 10. Telegraph key Fig. 11. Map of Telegraph lines in 1891 

 

Today, while still filled with majestic natural vistas and vast natural resources, the Western 
United States is a largely engineered landscape that has been exploited for its energy and 
mineral wealth, overgrazed, and overplanted. The gulf between supply and demand of the 
region’s precious water continues to grow. Our cities, industries, and transportation systems are 
severely impacting the quality of the air we breathe and the water we drink. 

 
Water in the West 
While it is clear that there are multiple intersecting causes of environmental degradation across 
the American West in general and the Colorado River Basin in particular, our focus in this Unit is 
the environmental history of water in the arid West. 

 
First in time, first in right 
To irrigate crops and supply domestic water, early settlers in the western half of the United 
States built ditches to divert water from creeks or streams that were not necessarily adjacent to 
their land. Most farmers and ranchers built a head gate to divert the water into a ditch, and 
many built small reservoirs or ponds to store their water for future use. This method of obtaining 
water evolved into the “first in time, first in right” basis of western water law. People who were 
first to file for water rights obtained senior rights. Those who filed afterward obtained junior 
rights and were not allowed to divert water until senior rights were fully satisfied. 

 
Across the Basin, at least 200 dams have been built to capture and direct the water from across 
the west to farms large and small as well as our rapidly growing cities. In many cases, water is 
transported hundreds of miles--often uphill--to meet the ever-growing demand. Denver, Las 
Vegas, Phoenix, Tucson, and Los Angeles (to name a few) depend upon transporting water 
great distances to satisfy increasing demands for water in the urban centers of the West. 

 
One example: Water from the headwaters of the Colorado River on the Western Slope of the 
Rocky Mountains is collected at Lake Granby nearly 100 miles east of Denver. It is then 
pumped in tunnels through the mountains of the Continental Divide to Metro Denver. In fact, 
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about 80 percent of the water in Colorado is found on the Western Slope. But about 80 percent 
of the state’s population lives on the Front Range (eastern slope). That division means the 
growing Front Range needs to move water from the Western Slope to the Front Range through 
trans-basin diversions. Utilities from across Front Range communities transfer about 475,000 
acre-feet of water from the Colorado River basin each year. On average, Denver Water 
customers use about 125,000 acre-feet of Western Slope water per year. 

 
 
 

Fig. 12. Water Collection and Distribution Systems in Northern Colorado.8 

 
The Colorado River Basin proper drains a total of 243,000 square miles, an area roughly the 
size of France. It plummets over 14,000 feet from the Rockies over the course of the river’s 
journey from its origins in Colorado and Wyoming to Mexico. The Colorado River is held in 
check by fifteen major dams, creating man-made reservoirs with a combined live storage 
capacity of 30.6 million acre-feet and power generation capabilities to provide over five billion 
kilowatt-hours of energy annually. Glen Canyon Dam is the largest of the Colorado River 
Storage Project (CRSP) facilities and is the key unit for controlling water releases to the Lower 
Basin. In 1970, the Criteria for Coordinated Long-Range Operation of Colorado River 
Reservoirs (Operating Criteria) was established to provide for the coordinated operation of 
reservoirs in the Upper and Lower basins and set conditions for water releases from Lake 

 
8 http://www.northernwater.org/WaterProjects/HowtheC-BTWorks.aspx 

http://www.usbr.gov/uc/rm/crsp/gc/index.html
http://www.northernwater.org/WaterProjects/HowtheC-BTWorks.aspx
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Powell and Lake Mead. In accordance with the Operating Criteria, an objective release of 8.23 
million acre-feet per year is targeted for downstream delivery.9

 

 
John Wesley Powell 
But let’s turn back the clock. The explorer who mapped the Colorado River Basin and made the 
first successful descent of the Grand Canyon of the Colorado River was John Wesley Powell. 
Powell, a one-armed Major and veteran of the Civil War, led his crew from an armchair strapped 
to the deck of a wooden boat. He wrote the following in 1875, in a book documenting his two 
trips down the Colorado River: 

 
We are now ready to start on our way down the Great Unknown. Our boats...are chafing 
each other, as they are tossed by the fretful river. We have but a month's rations 
remaining. The flour has been resifted through the mosquito-net sieve; the spoiled bacon 
has been dried...the sugar has all melted and gone on its way down the river. We are 
three quarters of a mile in the depths of the earth, and the great river shrinks unto 
insignificance, as it dashes its angry waves against the walls and cliffs, that rise to the 
world above; they are but puny ripples, and we are but pygmies, running up and down 
the sands, or lost among the boulders. We have an unknown distance yet to run; an 
unknown river yet to explore. What falls there are, we know not; what rocks beset the 
channel, we know not; what walls rise over the river, we know not.10

 

 
 

 

 

 

Fig. 13. John Wesley Powell’s wooden 
dory. Note the armchair. 

Fig. 14. Powell’s route on his second expedition through 
the Grand Canyon. 

 
In 1878, Powell published his Report on the Lands of the Arid Region (Powell, 1878), which laid 
out a concrete strategy for settling the West without fighting over scarce water. Powell wanted to 
stall the waves of homesteaders moving across the plains and mountains. Instead, he wanted to 
plan settlement based in part on the cooperative model practiced in Utah by Mormon settlers, 

 

9 http://www.usbr.gov/uc/rm/crsp/ 
10 Powell, J. W. (1875). The Exploration of the Colorado River and Its Canyons. New York: Dover Press. ISBN 
0-486-20094-9 (and other reprint editions). 

http://www.usbr.gov/uc/rm/crsp/
https://en.wikipedia.org/wiki/The_Exploration_of_the_Colorado_River_and_Its_Canyons
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Fig. 15. John Wesley Powell’s proposal for organizing the West around natural watershed 
boundaries. 

who tapped mountain snowmelt and the streams, lakes and rivers it created with irrigation 
ditches leading to crops. Powell wanted to organize settlements around water and watersheds, 
which would force water users to conserve the scarce resource, because overuse or pollution 
would hurt everyone in the watershed. Powell believed this arrangement would also make 
communities better prepared to deal with attempts to usurp their water.11

 

 

 

11 Berkes, H. (2003). The vision of John Wesley Powell. Washington DC: National Public Radio. 
http://www.npr.org/programs/atc/features/2003/aug/water/part1.html 

http://www.npr.org/programs/atc/features/2003/aug/water/part1.html
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Powell went on to become the director of the USGS (United States Geological Survey) and the 
Smithsonian Institute. 

 
Three months before Powell died in 1902, Congress launched a century of massive dam and 
canal construction costing billions of dollars, all subsidized by the federal government. That 
fueled homesteading and corporate mega-farms. Cities snapped up water rights and imported 
water across hundreds of miles. Small farmers were overwhelmed by urban and corporate 
interests. And more water was promised than was sometimes available, triggering water wars.12

 

 
The Law of the River 
The Colorado River is managed and operated under numerous compacts, federal laws, court 
decisions and decrees, contracts, and regulatory guidelines collectively known as "The Law of 
the River." (For a list of legislation visit the following: https://www.usbr.gov/uc/rm/crsp/index.html#law). 

The Colorado River Compact is a 1922 agreement among seven U.S. states in the Colorado 
River basin governing the allocation of the water rights to the river's water. The agreement 
regarding the division of the Basin into upper and lower regions was signed at a meeting at 
Bishop's Lodge, near Santa Fe, New Mexico, by representatives of the seven states. 

The compact divides the river basin into two areas, the Upper Division, comprising Colorado, 
New Mexico, Utah and Wyoming and the Lower Division comprising Nevada, Arizona and 
California (Fig. 16). The compact requires the Upper Basin states not to deplete the flow of the 
river below 7,500,000 acre feet (9.3 km3) during any period of ten consecutive years. Based on 
rainfall patterns observed in the years before the treaty's signing in 1922, the amount specified 
in the compact was assumed to allow a roughly equal division of water between the two regions. 
The states within each basin were required to divide their 7,500,000-acre (30,000 km2) foot per 
year (289 m³/s) share allotment among themselves. The compact enabled the widespread 
irrigation of the Southwest, as well as the subsequent development of state and federal water 
works projects under the United States Bureau of Reclamation. Such projects included the 
Hoover Dam and Lake Powell. 

Development was the overriding concern of the 1922 compact. Its intent was "to secure the 
expeditious agricultural and industrial development of the Colorado Basin, the storage of its 
waters, and the protection of life and property from floods." Establishing Colorado River rights 
was a prerequisite to building flood control and storage projects, to better manage the river to 
serve human needs. This boosted states' potential to grow and develop.13

 

 
 
 
 
 
 

12 Berkes, H. (2003). The vision of John Wesley Powell. Washington DC: National Public Radio. 
http://www.npr.org/programs/atc/features/2003/aug/water/part1.html 
13 Geld, J. (1997). Sharing colorado river water: History, public policy and the colorado river compact, Tucson, AZ: 
Water Resources Research Center. 
https://wrrc.arizona.edu/publications/arroyo-newsletter/sharing-colorado-river-water-history-public-policy-and-colorado-river 

https://www.usbr.gov/uc/rm/crsp/index.html#law
https://en.wikipedia.org/wiki/U.S._state
https://en.wikipedia.org/wiki/Drainage_basin
https://en.wikipedia.org/wiki/Resource_allocation
https://en.wikipedia.org/wiki/Water_rights
https://en.wikipedia.org/wiki/River
https://en.wikipedia.org/wiki/Water
https://en.wikipedia.org/wiki/Santa_Fe%2C_New_Mexico
https://en.wikipedia.org/wiki/Colorado
https://en.wikipedia.org/wiki/New_Mexico
https://en.wikipedia.org/wiki/Utah
https://en.wikipedia.org/wiki/Wyoming
https://en.wikipedia.org/wiki/Nevada
https://en.wikipedia.org/wiki/Arizona
https://en.wikipedia.org/wiki/Irrigation
https://en.wikipedia.org/wiki/United_States_Bureau_of_Reclamation
https://en.wikipedia.org/wiki/Hoover_Dam
https://en.wikipedia.org/wiki/Lake_Powell
http://www.npr.org/programs/atc/features/2003/aug/water/part1.html
https://wrrc.arizona.edu/publications/arroyo-newsletter/sharing-colorado-river-water-history-public-policy-and-colorado-river
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Fig. 16. Upper and Lower Basins of the Colorado River.14 
 
 

The current specific annual allotments in the Lower Basin were established in 1928 as part of 
the Boulder Canyon Project, while the current specific annual allotments in the Upper Basin 
were established by the Upper Colorado River Basin Compact of 1948.15    Due to objections 

 
 
 
 
 

14 https://www.usbr.gov/uc/rm/crsp/index.html 
15 https://en.wikipedia.org/wiki/Colorado_River_Compact#cite_note-9 

https://en.wikipedia.org/wiki/Boulder_Canyon_Project
https://www.usbr.gov/uc/rm/crsp/index.html
https://en.wikipedia.org/wiki/Colorado_River_Compact#cite_note-9
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coming from Arizona, the issues regarding allocation were not fully resolved until the 1964 
Supreme Court decision Arizona versus California.16

 

Additional stakeholders for Colorado River water include several native american tribes and the 
nation of Mexico. 

The 1964 Supreme Court decision Arizona v. California, which determined the Colorado River 
rights of Arizona, Nevada and California, also quantified federal reserved rights of the five Indian 
reservations along the lower Colorado River: Chemehuevi, Cocopah, Colorado River, Fort 
Mohave and Quechan (Fort Yuma). 

The court granted the reservations enough water to irrigate all practicably irrigable acreage 
within their boundaries. The water was to come from the Lower Basin states' Colorado River 
apportionments. Under this standard, five Indian reservations with a total population of about 
10,000 were granted approximately 900,000 acre feet of water. Because of this landmark case 
these tribes have the best water rights along the Lower Colorado River. From neglected 
interests or parties, Native Americans became major players.17 However, the debate regarding 
Native American water rights continues--especially in the upper basin.18

 

The Mexican Water Treaty of 1944 allots to Mexico a guaranteed annual quantity of 1.5 
million acre feet of the waters of the Colorado River. It also provides for additional or lesser 
deliveries in identified circumstances. Most recently, on September 27 2017, additional 
agreements were reached between the US and Mexico that require the United States to invest 
millions of dollars in water conservation projects in Mexico – like plugging leaks in irrigation 
canals and helping farmers implement water-efficient technology. 

 
The legislation, called Minute 323, also allows Mexico, which has no significant reservoirs in the 
Colorado basin, to store some of its water north of the border. In return, the U.S. will receive a 
portion of the Colorado River water to which Mexico has historically been entitled. 

 
But the river’s beleaguered delta, which has received barely a trickle of water for years, may see 
the most dramatic benefits of all. Through 2026 – the lifespan of the new arrangement – 
210,000 acre-feet of water, provided by stakeholders both north and south of the border, will be 
allowed to flow through the lower reaches of the Colorado, just upstream from the Sea of 
Cortez.19

 

The Colorado River Compact and Environmental Issues 
Impact on the environment was not a prime concern of the authors of the Colorado River 
Compact in 1922. Irrigation, power generation, and flood control provided the rationale for the 

 
 
 

16 Geld, J. (1997). Sharing colorado river water: History, public policy and the colorado river compact, Tucson, AZ: 
Water Resources Research Center. 
https://wrrc.arizona.edu/publications/arroyo-newsletter/sharing-colorado-river-water-history-public-policy-and-colorado-river 
17 Geld, J. (1997). Ibid. 
18 https://bsnorrell.blogspot.com/2015/11/navajo-water-rights-give-away-road-to.html 
19 https://www.newsdeeply.com/water/articles/2017/10/05/environment-is-big-winner-in-u-s-mexico-colorado-river-agreement 

https://www.usbr.gov/lc/region/pao/pdfiles/mextrety.pdf
https://wrrc.arizona.edu/publications/arroyo-newsletter/sharing-colorado-river-water-history-public-policy-and-colorado-river
https://bsnorrell.blogspot.com/2015/11/navajo-water-rights-give-away-road-to.html
https://www.newsdeeply.com/water/articles/2017/10/05/environment-is-big-winner-in-u-s-mexico-colorado-river-agreement
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massive network of dams and diversion projects built between 1905 and 1966.20 Using and 
reusing the river water as well as frequent damming has resulted in major environmental 
degradation, including increased salinity and an unfavorable environment for native fish species. 
Dams block fish passage, reduce natural silt deposition along flood plains and in deltas, 
increase evaporation, change water temperatures – all negatively impacting the natural 
ecosystem21 Regulated flow destroys inner canyon beaches and is detrimental to spawning 
habits of native fish. The introduction of exotic fish has been a further threat to native fish. Four 
species of native fish are endangered in the Colorado River Basin.22 The high water usage 
upstream has also caused the river delta, located in Mexico, to significantly deteriorate. The 
Delta was once a lush and green area that benefited from the volume of water and high 
amounts of silt deposited by the Colorado River. In a report of his 1922 canoe trip to the Delta, 
Aldo Leopold described populations of birds, fish, and exotic wildlife--even jaguars.23 Since 
numerous dams up-stream all but cut-off the natural flows of the Colorado River to Mexico, this 
plentiful ecosystem has now all but disappeared. Still, several groups are working to restore the 
Delta, such as Raise the River24 and the Sonoran Institute.25 Recent legislation has also 
provided increased flows through 2026.26 Even small amounts of water in the form of strategic 
releases or “pulses” can provide dramatic results.27 

negotiations and work to fully restore the Delta. 
But it will require steady, long-term 

 

Criticism and renegotiation 
In the wake of over a 15 year drought across the region, the compact has met with increasing 
criticism. The amount of water originally allocated was based on an expectation that the river's 
average flow was 16,400,000 acre feet (20.2 km3) per year (641 m³/s). Subsequent tree ring 
studies, however, have shown that the long-term average water flow of the Colorado is 
significantly less. Estimates of the deficit range from 2,000,000 to over 3,000,000 acre feet per 
year. Many analysts have concluded that when the compact was negotiated, the period used as 
the basis for "average" flow of the river (1905 –1922) included periods of abnormally high 
precipitation,and that the recent drought in the region is in fact a return to historically typical 
patterns. The decrease in precipitation has led to widespread dropping of reservoir levels in the 
region, in particular at Lake Powell, created by the Glen Canyon Dam in 1963, where the 
exposure of long-inundated canyons has prompted calls for the reservoir to be permanently 

 
 
 
 

20 https://en.wikipedia.org/wiki/List_of_dams_in_the_Colorado_River_system 
21 https://en.wikipedia.org/wiki/Colorado_River_Compact#cite_note-9 
22 Geld, J. (1997). Ibid. 
23 Leopold, A. (1949). Green lagoons: A sand county almanac. Oxford University Press. 
http://www.eebweb.arizona.edu/faculty/Bonine/Leopold1949_GreenLagoons-150-158.pdf 
24 http://raisetheriver.org/about-raise-the-river/ 
25 https://sonoraninstitute.org/card/colorado-river-delta/ 
26 https://www.newsdeeply.com/water/articles/2017/10/05/environment-is-big-winner-in-u-s-mexico-colorado-river-agreement 
27 Kendy, E. et al. (2017). Leveraging environmental flows to reform water management policy: Lessons learned 
from the 2014 Colorado River Delta pulse flow, Ecological engineering 106, 683–694. 
http://www.sciencedirect.com/science/article/pii/S0925857417300691?via%3Dihub 

https://en.wikipedia.org/wiki/Tree_ring
https://en.wikipedia.org/wiki/Drought
https://en.wikipedia.org/wiki/Reservoir_(water)
https://en.wikipedia.org/wiki/Lake_Powell
https://en.wikipedia.org/wiki/Glen_Canyon_Dam
https://en.wikipedia.org/wiki/List_of_dams_in_the_Colorado_River_system
https://en.wikipedia.org/wiki/Colorado_River_Compact#cite_note-9
http://www.eebweb.arizona.edu/faculty/Bonine/Leopold1949_GreenLagoons-150-158.pdf
http://raisetheriver.org/about-raise-the-river/
https://sonoraninstitute.org/card/colorado-river-delta/
https://www.newsdeeply.com/water/articles/2017/10/05/environment-is-big-winner-in-u-s-mexico-colorado-river-agreement
http://www.sciencedirect.com/science/article/pii/S0925857417300691?via%3Dihub
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drained and decommissioned.28 The debate was famously referenced in a 1975 work of fiction 
entitled The Monkey Wrench Gang29 by the legendary Edward Abbey. 

 

Fig. 17. “Bathtub rings” on Lake Powell near Page, Arizona (March 28, 2015). 

As the water levels dropped in Lake Powell, “bathtub rings” appeared on the banks. In 2015, 
Lake Powell was currently at 45 percent of capacity and is at risk of seeing its surface elevation 
fall below 1,075 feet above sea level, which would be the lowest level on record.30

 

The Future of the Colorado River Basin 
Colorado River water managers and stakeholders have long understood that growing demands 
on the Colorado River system, coupled with the potential for reduced supplies due to climate 
change may lead to prolonged water shortages in the future. The magnitude and timing of these 
risks differ spatially across the Basin. In particular, areas where demand is at or exceeds 
available supply are at greater risk than others. A study completed in 2012, entitled the 
Colorado River Basin Water Supply and Demand Study, builds on earlier work and illustrates 
the risks posed by imbalances between Colorado River water supply and resource needs in the 
Basin. The Study confirmed that the Colorado River Basin faces a range of potential future 
imbalances between supply and demand. Addressing such imbalances will require diligent 
planning and cannot be resolved through any single approach or option. The Study makes 
several recommendations for future action: 

First, significant uncertainties related to water conservation, reuse, water banking, and 
weather modification concepts must be resolved in order to adequately implement these 
approaches. Second, costs, permitting issues, and energy needs relating to 
large-capacity augmentation projects need to be identified and investigated through 
feasibility-level studies. Third, opportunities to advance and improve the resolution of 
future climate projections should be pursued and enhancements to the operational and 
planning tools used in the Colorado River system to better understand the vulnerabilities 
of the water-dependent uses, including environmental flows, should be explored. Fourth, 

 
28 https://en.wikipedia.org/wiki/Colorado_River_Compact 
29 Abbey, E. (1975). The monkey wrench gang. Philadelphia: Lippincott, Williams & Wilkins. 
https://en.wikipedia.org/wiki/The_Monkey_Wrench_Gang 
30 http://www.theatlantic.com/photo/2015/04/the-american-west-dries-up/389432/ 

http://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Executive%20Summary/CRBS_Executive_Summary_FINAL.pdf
https://en.wikipedia.org/wiki/Colorado_River_Compact
https://en.wikipedia.org/wiki/The_Monkey_Wrench_Gang
http://www.theatlantic.com/photo/2015/04/the-american-west-dries-up/389432/
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as projects, policies, and programs are developed, consideration should be given to 
those that provide a wide-range of benefits to water users and healthy rivers for all 
users.31

 

It is hoped that over the next century--in contrast to its early history of exploitation and 
over-allocation--the Colorado River Basin will see a gradual restoration of its ecosystem, a 
balance between supply and demand, and a more equitable distribution of water to its many 
stakeholders. 

 
 
 

Return to Lesson HOME page 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

31 http://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Executive%20Summary/CRBS_Executive_Summary_FINAL.pdf 

http://drive.google.com/open?id=1nSjG4Cpg33Y41z4BK_KNJERE-T4RmUDGw3BJq836u5k
http://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Executive%20Summary/CRBS_Executive_Summary_FINAL.pdf
http://www.usbr.gov/lc/region/programs/crbstudy/finalreport/Executive%20Summary/CRBS_Executive_Summary_FINAL.pdf
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TESTING THE WATERS 
Environmental History & the Colorado River Basin 

Worksheet 002b: Map Comparison 
 

Date:   
 

Class:   
 

Students in Group: 
 

1.     
2.      
3.      
4.      

 
Instructions: 

 
For each of the five maps below, work with your study group to answer the questions beneath 
each map. 

 
In the Summary section (Question #17), use your mental time machine to traverse the more 
than 200 years of changes shown in these maps. What can we learn by comparing maps from 
different eras, created by different people with differing goals and relationships to the 
landscape? 

 
If you need more space, use a separate piece of paper and attach it to this worksheet. 
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Map #1: Spain’s Settlement of the New World 

Fig. 10. Historic Map of 
Spain’s settlement of the New 
World (c. 1810). 

 
 
 
 
 
 
 
 
 
 
 

Click on the map to access a 
high resolution map through a 
web link. 

 
Even though most of the 
geographic names are 
different, try to identify key 
rivers, mountain ranges, and 
coastlines. 

 

 

 
Map #1 

1. What essential features are shown on the map, and how are they depicted? 
 
 

2. There are two types of features on this map that demonstrate humans leaving their 
mark on the land. Identify them, and describe how these features are depicted. 

 
 

3. While certain features of the map have been reprinted and translated, when do you 
think this map was made originally? By whom? Why? 
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Map #2: Western United States Territories in 1846 

Fig. 11. Map of the Western 
U.S. (1846) showing the 
Texas, Oregon, and California 
territories. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Click on the map to access a 
high resolution map through a 
web link. 

 

 

Map #2 

4. What is the mapmaker depicting on this map? 
 
 

5. What are some of the details indicated by the mapmaker that provide clues regarding 
human activity on the land? 

 
 

6. As shown on this map, what nations occupy and claim the land? 
 
 

7. When do you think this map was made? Why? 
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Map #3: Transcontinental Railway 

Fig. 12. Map of the United 
States (1869) showing Major 
Rail Lines. The first 
transcontinental railway was 
completed in 1869. 
http://www.raremaps.com/galler 
y/enlarge/0043dd 

 
(Civil War: Apr 12, 1861 – 
May 9, 1865) 

 
 
 
 
 
 
Click on the map to access a 
high resolution map. 

 

 

 
Map #3 

8. Was this map made before or after the Civil War? What is the principal change in 
the landscape illustrated by the map as compared to the previous maps? 

 
 

9. How do you think this change would impact the economy, settlement patterns, 
wildlife, and land use of the region? 

 
 
 
 
 

10. Pick one of the changes from Question 9 and list potential positive and negative 
impacts on people and the landscape. 

http://www.raremaps.com/gallery/enlarge/0043dd
http://www.raremaps.com/gallery/enlarge/0043dd
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Map #4: Explorer John Wesley Powell’s Watersheds 

Fig. 13. John Wesley Powell’s 
plan for water distribution in the 
West based on regional 
watersheds. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Click on the map to access a 
high resolution map via a 
weblink.. 

 
Further Reading: 
http://bigthink.com/strange-map 
s/489-how-the-west-wasnt-won 
-powells-water-based-states 

 

 

Map #4 (hint: use the further reading link) 

11. When do you think this map was made? 
 
 

12. What does this map depict? Were any aspects of this plan ever implemented? 
 
 

13. Who was John Wesley Powell? 

http://bigthink.com/strange-maps/489-how-the-west-wasnt-won-powells-water-based-states
http://bigthink.com/strange-maps/489-how-the-west-wasnt-won-powells-water-based-states
http://bigthink.com/strange-maps/489-how-the-west-wasnt-won-powells-water-based-states


040  

Map #5: The Colorado River Basin Today 

Fig. 14. Contemporary Map of 
the Colorado River Basin 
showing dams and diversions. 
https://en.wikipedia.org/wiki/List 
_of_dams_in_the_Colorado_Ri 
ver_system 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Click on the map to access a 
high resolution map with a 
weblink.. 

 

 

Map #5 

14. There have been some changes to the way the Colorado River and its 
tributaries are managed.When was the first dam built? When was the last dam 
built? 

 
 

15. What were the main purposes of the dams built along the Colorado River? 
 
 
 

16. When do you think this map was made? Why? 

https://en.wikipedia.org/wiki/List_of_dams_in_the_Colorado_River_system
https://en.wikipedia.org/wiki/List_of_dams_in_the_Colorado_River_system
https://en.wikipedia.org/wiki/List_of_dams_in_the_Colorado_River_system
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Summary 

17. Write a one page essay addressing ONE of the following questions: 

a) According to these maps, how would you summarize the major land 
use changes that have occurred across the Colorado River Basin? 

b) What other major changes do you see in comparing the five maps? 
What might these changes tell us about the way people live in this region 
or relate to the Colorado River? 

c) What other major changes do you see in comparing the five maps? 
What might these changes tell us about the way people live in this region 
or relate to the Colorado River? 

 
 
 

Return to main assignment page 

http://drive.google.com/open?id=1nSjG4Cpg33Y41z4BK_KNJERE-T4RmUDGw3BJq836u5k
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TESTING THE WATERS 
Environmental History & the Colorado River Basin 

Worksheet 002c: Comparing and Contrasting Images 
 

Date:   
 

Class:   
 

Students in Group: 
 

1.     
2.      
3.      
4.      

 
Instructions: 

 
For each of the five images below, work with your study group to answer the questions beneath 
each photograph. 

 
If you need more space, use a separate piece of paper and attach it to this worksheet. 
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Image #1: Riverboat on the Colorado River 

Fig. 10. Stern wheel steam boat 
at the “Swing Span” railroad 
bridge across the Colorado 
River in Yuma, Arizona (c. 
1893). 

 
 
 
 
 
 
Further reading: Environmental 
impact of Steamboats on the 
Colorado River. 

 

 

 
Image #1 

1.  Where and when do you think this photograph was taken? Was it made before or 
after the completion of the Transcontinental Railway? 

Answer: This photograph was shot in Yuma, Arizona in 1893. The image had to have been made 
sometime after 1877, when the railway came to Yuma. The Transcontinental Railway was 
completed at Promontory Point, Utah, in 1869. 

2.  What two systems of transportation intersect in this photograph? Briefly describe their 
history and relationship. 

Answer:  This image from 1893 shows two systems of transport--steamboats and the railway in 
1893. Steamboats plied the Colorado River from Port Isabel in Sonora to the Virgin River in 
Nevada--a distance of nearly 600 miles--from about 1852 - 1909, when dams on the lower 
Colorado River made navigation up river impossible. The first transcontinental railway was 
completed on May 10, 1869 at Promontory Summit, Utah. The railway and crossing at Yuma, 
Arizona was completed in 1877. Though riverboats carried goods to railheads at Yuma (1877) 
and Needles (1888), the growing network of railroads soon rendered steamboats obsolete. After 
1903, with the construction of the Laguna Diversion Dam northeast of Yuma, AZ, passage by 
river boat from Mexico to points north was rendered impossible. 

3.  Research the environmental impact of the steamboat on the riparian zone of the 
Colorado R.. 

Answer: Steamboats plying the Lower Colorado River are thought to have contributed to the 
proliferation of Salt Cedar throughout the region. Needing to stoke their boilers with whatever 
trees they could find along the way, riverboat crews denuded the banks of native trees such as 
cottonwood, willow, and mesquite, creating a void which the non-native and invasive salt cedar 
(or tamarisk) quickly filled. The damming of the river further diminished habitat for Cottonwoods, 
which thrive on seasonal flooding. 

https://www.fs.fed.us/rm/boise/AWAE/labs/awae_flagstaff/Hot_Topics/ripthreatbib/ohmart_etal_ripcasehist.pdf
https://www.fs.fed.us/rm/boise/AWAE/labs/awae_flagstaff/Hot_Topics/ripthreatbib/ohmart_etal_ripcasehist.pdf
https://en.wikipedia.org/wiki/Promontory_Summit%2C_Utah
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Image #2: Hydraulic Mining 

Fig. 11. Hydraulic Mining, c. 
1860. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Click on the map to access a 
high resolution image. 

 

 

Image #2 

4. What is the activity illustrated in this photograph? 

Answer: Hydraulic mining. Water is pressurized and shot from “water cannons” to break-down 
gold-bearing gravel into slurries that can be run through “sluice boxes” and other “placer 
mining” equipment. 

 
 

5.  Based on this image, what do you think some of the consequences of this process 
were? 

Answer: Extensive environmental damage. Habitat destruction (especially for fish living in the 
streams below these hydraulic operations). Water quality degradation. 

 
 

6. What are some of the other ways in which water is used in mining? 
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Answer: Consider contemporary mining practices such as “fracking” where large quantities of 
water (mixed with chemicals) are pumped into deep bore holes to literally fracture oil-bearing 
rocks and force petroleum to the surface. 

Image #3: Lake Powell 

Fig. 12. Lake Powell “bath tub 
rings” (c. 2015). 

 
 
 
 
 
 
 
 
Click on the photograph to 
access a series of high 
resolution images. 

 
Further reading: 
http://www.theatlantic.com/photo 
/2015/04/the-american-west-drie 
s-up/389432/ 

 

 

Image #3 

8. Where is Glen Canyon Dam and when was it built? What is the body of water 
created by the dam? 

Answer: Glen Canyon Dam is located in Page, Arizona. The dam captures the flow of the Colorado River 
to create a reservoir, Lake Powell. The lake has a capacity of 27 million acre feet and a length of 
some 186 miles. Both the town and the dam were built between 1956 - 1966, but it wasn’t until 1980 
that the reservoir reached its full capacity. 

9. What accounts for the “bath tub rings”in Lake Powell? 

Answer: Lake Powell and its big sister to the south, Lake Mead, have reached record low levels due to 
low precipitation and snow pack in the Colorado River Basin--hence the "bathtub ring" around the 
lakes, shown here at Lake Powell in 2015. 

10.  Hydroelectric power generation, water for agriculture and growing SW cities, and 
flood control were all used to justify a series of large scale dams on the Colorado 
River in the 20th century. Why, then, are some people advocating for removal of 
Glen Canyon Dam? What would be the consequences of removing the dam? 

Answer: Restoration of lost habitat--particularly for indigenous species of fish such as razor backed chub, 
Colorado Pike, and others. If the water level dropped low enough in the coming decades, the 
electricity generated by the 1,320-megawatt dam will slump, reducing the structure’s economic 

http://www.theatlantic.com/photo/2015/04/the-american-west-dries-up/389432/
http://www.theatlantic.com/photo/2015/04/the-american-west-dries-up/389432/
http://www.theatlantic.com/photo/2015/04/the-american-west-dries-up/389432/
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benefits, Loss of water due to evaporation and leakage account for as much as a full year of river 
flow, rendering moot the argument that the Reservoir is an effective means of storage. Finally, dozens 
of archaeological sites, their walls covered in petroglyphs, would be revealed, should the reservoir be 
drained. http://www.nytimes.com/2016/05/22/opinion/unplugging-the-colorado-river.html?_r=0 

Image #4: Ox Train Crossing the Colorado River 

Fig. 13. Ox train crossing the 
Colorado River near Yuma (c. 
1880) 

 
 
 
 
 
 
Click on the image to access a 
high resolution version. 

 
Further research: Crossing 
Arizona by Leland Hanchett 

 

 

Image #4 

11. What does the image depict? 

Answer: Freight wagons pulled by a team of oxen and led by horses crossing the 
Colorado River near Yuma in about 1880. 

12. Is it surprising to you that oxen were still being used in the late 19th 
century in Arizona? 

Answer: It may surprise some that older “technologies” sometimes co-exist with newer 
innovations such as, in this case, steam-powered locomotives. However, the rail 
crossing at Yuma was not completed until 1877. It took some time for the newer 
transportation methods to supplant earlier methods. 

13. At what time of year would this crossing been possible in the 19th century 
(before dams served to regulate streamflow)? 

Answer: As the lowest flows of the Colorado River at Yuma were typically in the late Fall 
(October/November), this crossing was probably done during the Autumn when 
streamflow at this particular crossing may have been as low as a 1000 cubic feet 
per second. Flooding in the Yuma area was common before the creation of a 
system of dams upstream. Still, major flooding has occurred as recently as June 
1983 when waters inundated the city of Yuma and many outlying communities. 
Streamflows probably exceeded 27,000 cubic feet per second. 

http://www.nytimes.com/2016/05/22/opinion/unplugging-the-colorado-river.html?_r=0
https://books.google.com/books?id=-43zbKl-pGcC&pg=PA212&lpg=PA212&dq=Oxen%2Bin%2BArizona&source=bl&ots=21LO33rONa&sig=G5xfXiGXUM_l0lqy6mlFcjbk5oY&hl=en&sa=X&ved=0ahUKEwi0uoHMhYnRAhVS9GMKHTf-Cf44ChDoAQhFMAg%23v%3Donepage&q=Oxen%20in%20Arizona&f=false
https://books.google.com/books?id=-43zbKl-pGcC&pg=PA212&lpg=PA212&dq=Oxen%2Bin%2BArizona&source=bl&ots=21LO33rONa&sig=G5xfXiGXUM_l0lqy6mlFcjbk5oY&hl=en&sa=X&ved=0ahUKEwi0uoHMhYnRAhVS9GMKHTf-Cf44ChDoAQhFMAg%23v%3Donepage&q=Oxen%20in%20Arizona&f=false
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Image #5: 

Fig. 14. Mark Klett & Byron 
Wolfe, Grand Canyon Site of a 
dangerous leap, now overgrown, 
2008. Inset: Colored postcard, 
no date. 
Courtesy Lisa Sette 
Gallery/Etherton Gallery 

 
 
 
 
 
 
 
 
 
 
 
 
Click on the photo to access a 
high resolution image. 

 

 

Image #5 

14. Mark Klett and Byron Wolfe have collaborated on a number of images of the 
American West that juxtapose historic and contemporary photographs. 
What can we learn from their photographs about the relationship of 
nature, time, and the human experience? 

Answer: A good answer would compare and contrast “geologic time” with time as 
perceived by humans. 

15. Research the role that photography played in the U.S. Geographic Surveys of 
the late 19th century. 

Answer: See for example the work of Timothy H. O'Sullivan (1840–1882), the official 
photographer on many geologic surveys. As a young man, he served as an 
assistant to the famous Civil War photographer, Mathew Brady. 

http://americanart.si.edu/collections/search/artist/?id=3600
https://en.wikipedia.org/wiki/Mathew_Brady
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Summary. Answer ONE of the following questions, 16 a) - 16 f). 

16. 

a) According to these images, what have been some of the major events and 
changes that have occurred across the Colorado River Basin? 

 
 

b) All five images represent some aspect or region of the Colorado River Basin.. Try 
to associate particular images with the maps in Activity 1. 

 
 

c) Place the following photos and picture in correct chronological order, and explain 
why you put them in the order that you did. 

 
 

d) What kinds of changes have occurred as shown in the photos? Do your answers 
here correlate to the answers you gave in Activity 1 (Maps)? How would you use the 
photos to reinforce your arguments? 

 
 

e) One constant in all of these images is the Colorado River itself. While the shape 
of the river has not been drastically altered, do you think there have been any 
changes in the way the river has been used? 

 
 

f) Do you notice any other changes in comparing the five images? What else might 
these different images tell us about changes in the way people live in this region or 
relate to the Colorado River? 

 
 

g) Extra Credit: Create a page of References to support your answers above. You 
could use sources on the Internet, books from the library, or your notes from a visit to 
a local museum or park. 

 

Return to main assignment page 

https://docs.google.com/document/d/1xPgm_iW7zmDdeFBcwuelt67ZQ_9F6894C7TBanLw1gw/edit
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TESTING THE WATERS 
Environmental History & the Colorado River Basin 

Worksheet 002d: Activity 3 — Analysis 
 

The final step involves some analysis. Students must first theorize how and why uses of the 
Colorado River Basin have changed. Students will use their best interpretive skills to assess 
how environmental, economic, social, and cultural aspects have changed during the time frame. 
This will be a matter of speculation but students should offer as much circumstantial evidence 
as possible. Each group will then present its conclusion to the class. 

 
Assessment 
The worksheet submitted by each individual will be the first assessment instrument followed 
by the teacher’s assessment of the group’s oral presentation. 

 
Extensions / Options 
Research Internet sources listed to enhance understanding of history relevant to the images 
and maps. 

 
Key terms 
Contour, population growth, population density, Industrial Revolution, transportation, agrarian 
and industrial societies, and land use 

 
Pre-Requisite Knowledge 
A group member should have the ability to orient and interpret symbols on a shaded 
topographic map and to match them with photos of the area from aerial photos. 

 
Resources 
https://s3-us-west-2.amazonaws.com/gios-web-img-docs/docs/explorers/lesson-plans-new/Historical-A 
ir-Photo-Interpretation.pdf 

 
 

Return to HOME Lesson 

https://s3-us-west-2.amazonaws.com/gios-web-img-docs/docs/explorers/lesson-plans-new/Historical-Air-Photo-Interpretation.pdf
https://s3-us-west-2.amazonaws.com/gios-web-img-docs/docs/explorers/lesson-plans-new/Historical-Air-Photo-Interpretation.pdf
https://docs.google.com/document/d/1nSjG4Cpg33Y41z4BK_KNJERE-T4RmUDGw3BJq836u5k/edit
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TESTING THE WATERS 
My Map = My Place 
Grade Level: 9 - 12. 
Subject: Environmental Science / Geography 
Time Allotment: three 45-minute class periods 

 
Places are fusions of human and natural order and are the significant centres of our immediate 
experiences of the world (Edward Relph, Place and Placelessness) 

 
Summary 
Spatial thinking allows you to comprehend and analyze 
phenomena related to the places and spaces around you—from 
the dimensions of your classroom to global or even interplanetary 
scales. Spatial thinking using maps is one of the most important 
skills that you can develop as you dive into Geography or 
Environmental Science. In this lesson, you will have the 
opportunity to create your own map using Google’s “My Map” 
application. One of the key features of the map will be the 
creation of a “Study Area” with “collection sites” which will 
eventually be linked to either pre-existing data sources or data 
gathered on site during field trips. Your map and data will become 
part of a master map that covers the entirety of the Colorado 
River Basin. 

 
Learning Outcomes 
Students will be able to: 

● use spatial thinking to understand and communicate information 
● use maps to select water sampling points based on the local environment and land use. 
● create accurate digital maps with instructive and visually appealing labels and features 
● use a variety of tools, such as hyperlinks, to modify their map 
● find distance and area using simple web-based tools. 

 
Materials / Resources 

● A computer connected to the Internet 
● A browser (preferably Chrome) 
● A Google account which includes Google My Maps (an application for making custom 

maps) 
 

Background 
With the rise in the sophistication and use of computers, digital maps have greatly enhanced our 
ability to represent and interact with our world—e.g., from providing real-time information about 
topography and climate, to tracking our passage through time and space, to helping us find the 

https://docs.google.com/document/d/1u46xtcuCD9JxK4CQQb2t2s6-5O0VGwKhkfuUe6Q4ESg/edit#bookmark%3Did.iyfu9e8aolay


54  

best place for a meal and a movie. A particular kind of digital map—a Geographic Information 
System (GIS)—is the result of combining spatial visualization and modeling applications with 
computerized databases. It is theoretically possible that every pixel (“picture element”) on a 
digital GIS map could be linked to a corresponding cell containing textual or numeric data in a 
spreadsheet. Typically, “layers” of information can be visualized in different ways using a GIS. 
Overlaps and adjacencies can be explored. In this lesson, we will be using Google My Maps to 
create layers that demarcate areas of interest, and to identify potential collection sites. In a 
subsequent lesson, you will be taking water samples and collecting macroinvertebrates at these 
locations and attaching your data to the map. In short, the map you are creating here provides a 
preview--a kind of predictive window--onto the work you will be doing in the field. 

 
Prep 
Watch the Google Docs and Sheets tutorial (21 min.) 
Watch the My Maps video tutorial (15 min.) 

 
These videos will provide a solid introduction to navigating around Google Drive (a cloud-based 
repository for data storage and applications), creating Word-like documents in Google Docs, 
creating Excel-like documents in Google Sheets, and creating custom maps in Google My 
Maps. 

 
Activities 
1. Your teacher will share some examples of spatial thinking (good examples can be found in 

the section “What Is Spatial Thinking”, at the end of this lesson). You will be asked to list 
the various ways these examples could be used. Check out the video from Geospatial 
Revolution http://geospatialrevolution.psu.edu/episode1 

2. You will be using spatial thinking to create your own map using Google My Maps. In a later 
lesson, you will be attaching your data to this map . 

 
Create a Google “My Map” 
3. If you haven’t already, create a Google account. (Your teacher may have already done this 

for you). 
4. Access your personal folder. This is a directory that has already been set up for you on 

Google Drive. Open any browser (Chrome is preferred). Go to http://www.google.com and 
sign in to your Google Account by clicking on the “Sign In” button at the upper right of your 
screen. Once you are signed in, click on the little icon comprised of a grid of nine dots at 
the upper right of your screen. This will give you access to all of your Google applications 
and services--including Google Drive. 

5. Click on the icon for Google Drive. 
6. Once Google Drive launches, take a look around. The “My Drive” window provides access 

to all of your documents (Google and otherwise) that you are storing on Google Drive. You 
can create folders, upload individual documents, and personalize and organize the data 
any way you want. 

7. Next, click on the blue “NEW” button at the upper left of your screen. Note that you can 

https://www.youtube.com/watch?v=W7wOQaGbf-A
https://www.youtube.com/watch?v=fLhyr5MGi2g
http://geospatialrevolution.psu.edu/episode1
http://www.google.com/
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create new folders and upload files or folders here, or access any of a number of Google 
apps--including Google Maps, Sheets, and Docs. 

8. Click on the “More” button at the bottom of the list. Find and click on the “My Maps” 
application button. A base map of North America will appear in a new window. 

9. Using this base map provided by Google, zoom in on your desired area of study. Examine 
your chosen area at as high a magnification as you can. 

10. There are a couple of ways to zoom to your area of interest. The easiest way is to use the 
“+” and “-” buttons at the lower right of the screen. Your cursor becomes a hand icon that 
can be used to click and drag the screen left, right, up, and down. A faster way to zoom to 
a point of interest is to enter a place name in the dialog box at the top of the screen. In 
some cases, it helps to include a zip code. Try this for example: “Lime, CO 81435”. Once 
you enter the text, click on the magnifying glass icon in the blue box at the right edge of the 
dialog box. The map will be zoomed to your point of interest. In the case of the example, a 
green pin will initially appear near the intersection of Colorado State Highway 145 and 
Deep Creek Road (7 miles west of Telluride, CO). 

11. At the bottom of the legend, select base map to change the map view. In the drop down list 
select “satellite view”. Use this “real world” view of your selected region to identify potential 
areas of concern. Look for adjacencies to industrial sites, farms, or golf courses; changes 
in the riparian canopy; point sources of pollution; irrigation diversions--anything that might 
indicate a threat to stream-flow or water quality. 

12. Create a polygon that frames your study area. To do this, use the line segment tool found 
under the dialog box and choose “add line or shape option”. A polygon is created from a 
series of line segments. Once the dots are connected, a shaded polygon will be 
automatically created (see Fig 1. below). Consider selecting a study area that might show a 
difference in chemistry or biology resulting from a change in the stream--say at points 
above and below a confluence or dam, or upstream and downstream of a potential pollution 
point source. Label and save this polygon. 

 

Fig. 1. Map view showing polygon of Study Area and first two sampling sites overlaid on base map. 

https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.iekkjhpuumiz
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.2tvjpys1htj1
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13. Within the polygon, create at least two sample sites and mark them with pins (Fig. 1). To 
do this, select the pin tool under the dialog box. Your cursor will change to a set of 
cross-hairs. Place the cross-hairs in the desired location and hit Enter. 

14. A new dialog box will appear. Simultaneously, your labeled point will appear in the legend 
window at the left side of your screen. Name the point something unique to distinguish if 
from other points within the polygon. 

 
Making Measurements 
15. You can measure distance using the ruler tool under the dialog box. Select the ruler icon 

then click on two or more points in sequence. Double click at the end. A read-out in feet 
will appear next to the line. 

16. To find the area of the polygon in acres, right click on the polygon in the legend. A dialog 
box appears showing that the area is 2.34 acres in size. 

 
Other Cool Things 
17. To find the latitude/longitude of individual points, click on the point title in the legend box. 

The lat/long will appear in lower left. In the case of Site 2 in our sample map (Fig. 1), the 
lat/long is 37.95388, -107.93146 

 
18. For each of the features that you have added to your map (i.e. polygon, points), you can 

add additional information. Select the feature and experiment with the tools in the bottom 
right corner of the pop-up box. For example you can add text including hyperlinks to other 
document using the edit tool (looks like a pencil). There are a variety of other tools and 
features that allow you to attach photos and videos, provide directions to the site, change 
colors and character of pins, etc. 

 

Fig. 2. Same Study Area polygon depicted in “satellite view.” Note adjacency to road 
maintenance sheds not shown on standard map view. 
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Wrap Up 
As a class, collaborate to create one, official study site map, make sure to create this one in 
your @coloradorivescape.org account. Notice the URL, you will use this unique URL to attach it 
to your data to in a later lesson. 

 
Test yourself with these questions: 

1. Provide three examples of “spatial thinking”. (Scroll down for possible answers). 
2. What is the key concept behind a Geographic Information System? (Click here for 

expanded definition of GIS). 
3. How can maps help you to understand your particular Study Area? 

 
Assessment 
Rubric for assessing the quality of the map created for this activity. 

 
Extensions 
Provides additional activities for continued investigation into concepts addressed in the activity. 
Extensions can also be used for further assessment. 

 
● Create a collaborative wall map that illustrates water quality/chemistry in your region. 
● Write an essay about the history of mapping water. 
● Interview a GIS specialist in your local Planning Department. 

 
Resources 

● https://www.nationalgeographic.org/activity/mapping-us-watersheds/ 
● Google My Maps Tutorial 2016. https://www.youtube.com/watch?v=fLhyr5MGi2g 
● Google Docs and Sheets tutorial (21 min.) 

 
Academic Standards 
For links to Academic Standards click here. 

 

https://www.nationalgeographic.org/encyclopedia/geographic-information-system-gis/
https://docs.google.com/document/d/1DWs91G7M_Td4CiPyz1d4nIC8ZrdLF4qcqXWIoPa9HDc/edit
https://www.nationalgeographic.org/activity/mapping-us-watersheds/
https://www.youtube.com/watch?v=fLhyr5MGi2g
https://www.youtube.com/watch?v=W7wOQaGbf-A
https://docs.google.com/document/d/1nQRxHImmTNn2BDkXbzY1N_KusV_j6kTlILMzSsjan-s/edit
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Spatial Thinking 
 

What is Spatial Thinking? A list of potential answers: 

● Translating from one dimension to another (as in creating 2-D maps from 3-D 
environments). 

● Realizing distance properties (such as adjacency, proximity, similarity, nearest neighbor, 
crow-fly distance, or "over-the-road" distance). 

● Comprehending orientation and direction (e.g., as in using global references such as 
North, South, East, and West, angular bearings, or clock-face directions-as in "the statue 
is at two o'clock from you"). 

● Using frames of reference (such as latitude and longitude or local street numbering 
systems). 

● Realizing spatial geographic associations (such as downhill snow skiing and mountains, 
the relative lack of cities in desert areas, the denser patterning of cities in fertile 
agricultural areas, or the association between dairy areas and cheese and butter 
factories). 

● Realizing that nations are "carved" into regions that may be geographic, economic, 
social, or political (such as ethnic neighborhoods, production regions, school districts, 
census tracts, and zip code areas). 

● Being aware of, and using effectively, the spatial networks of roads and highways. 
● Recognizing systems of landmarks that anchor one's cognitive maps. 
● Developing map-reading skills. 

 
Source: http://www.directionsmag.com/entry/thinking-spatially/123985 

http://www.directionsmag.com/entry/thinking-spatially/123985
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Quick Google My Map Exercise 

 
Name:    

 
 

Find the exact Longitude and Latitude of: 
 

Your School: 
 

   /    
 

At least two friends’ houses: 
 

   /    
 

   /    
 

Lake Mead Recreational Area:  /    
 

Hoover Dam:  /    
 

Disneyland:  /    
 

Your House:  /    
 
 

Create a polygon around your house and measure it. Show that data here: 

Copy your house’s polygon here: 

 
 
 
 
 
 
 

Email this page to your teacher or print and submit as a hard copy. 
 

note: This worksheet courtesy Science Teacher Chris Bires, Boulder City High School, Nevada. 
 

⇒ Table of Contents 

https://docs.google.com/document/d/1GzKO2aDNXlQ4yhlBOfGHfGyKy6H0elhq5tqA-FEQcQU/edit
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TESTING THE WATERS 
Map Rubric 

Sample Rubric for Grading 
 

 Excellent (4) Good (3) Adequate (2) Needs Work (1) 

Tools 1. Demonstrates 
mastery of digital 
mapping technology. 
2. Legend clearly 
organized. 
3. All features 
consistently labeled. 
4. Links to external 
resources clear and 
functional. 

3 of the 4 
“excellent” 
conditions is 
met 

2 of the 4 
“excellent” 
conditions is 
met 

Engagement with 
tools occurred, but 
meets only one or 
none of the 
“excellent” 
conditions 

Concept 1. Selection of Description Description Would be difficult 
 sampling sites logical included, gives to repeat, reader 
 and takes into some steps generalities, must guess at how 
 account context are vague or enough for the the data was 
 (riparian features, unclear reader to gathered 
 stream turbulence,  understand  
 accessibility, time of  something  
 year, etc.)  about what  
 2. Process of  was measured  
 conducting the    
 method is completely    
 described to it could    
 be repeated by    
 another scientist    

Data Analysis 1. Results and data 1. Results are 1. Results are Results are 
 are clearly recorded, clear but not unclear, trends disorganized or 
 organized into a organized into are not poorly recorded, 
 coherent account or a story obvious do not make 
 story. 2. Appropriate 2. Graphs or sense, not enough 
 2. Appropriate graphs graphs and figures have data presented 
 and figures are used figures with errors or are  
 and well-labeled minor errors mostly missing  
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Discussion 1. Summarizes data, 3 of the 4 2 of the 4 1 of the 4 excellent 
 restates most “excellent” “excellent conditions is met 
 important result conditions is conditions is  
 2. Discusses met met  
 application to other    
 studies or real-world    
 connections    
 3. Describes future    
 research directions    
 and/or new    
 hypothesis    
 4. Hypothesis    
 supported, rejected    

Conclusion A succinct paragraph More than two Conclusion No conclusion 
 that summarizes sentences to absent or no  
 results and their summarize logical take  
 significance the results home  
   message  

 
 
 

Return to Mapping Lesson 

https://docs.google.com/document/d/1b8E9xIi63V3cxSxw06BXeSfQ9CiyxC8zrKLeV4MpEzs/edit
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TESTING THE WATERS 
Doing Our Part 
Grade Level: 7 - 9. 
Subject: Environmental Studies / Water Conservation 
Time Allotment: three 45-minute class periods, one week for home observations 

 
Summary 
Only about three percent of the world's water is 
available for drinking. As the world's population 
increases, more and more people need this 
natural resource. However, like all natural 
resources, there is not an infinite supply of 
water. In this investigation, you learn what it 
means to conserve water. Using an H2O Diary, 
you will monitor your family's water use and 
propose methods for home water conservation. 

 
Learning Outcomes 
Students will be able to: 

● define vocabulary related to water conservation 
● summarize why not all the Earth's water is drinkable 
● discuss the different types of water on Earth 
● examine and calculate personal water use 
● formulate a personal water conservation plan 
● recognize the difference between direct and indirect water use 
● implement a personal water conservation plan 

 
Materials 

● Science Journal 
● 3-5-gallon aquarium 
● 3 gallons of water 
● Measuring cup (24-ounce) 
● Green food coloring 
● Two 6-ounce see-through containers 
● Eye-dropper 
● Sand 

 
Background 

 
● Read and review the article entitled "Getting Up to Speed" on the water cycle and water 

conservation. Review the water cycle. 

https://archive.epa.gov/region1/students/web/pdf/gwa1.pdf
http://web.uri.edu/ceoc/files/StormwaterHandouts.pdf
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● Define key terms in your science journal: Clean Water Act, water conservation, 
evaporation, hydrologic cycle, and transpiration. 

 
Prep 
How much water is available for human use? See “Learning Activity A” below for a quick activity 
to learn how water is distributed across the planet. 

 
The Activity 
How much water do you use each day? Have you thought about water that is used in products 
that you consume (embedded water)? What are you willing to do to conserve water? See 
“Learning Activity B” to investigate these questions. 

 
Wrap Up 
See “Conclusion” section at the end of each Activity below. 

 
Assessment 
Complete handouts associated with Activity 
A. Complete a water journal (H20 Diary). 
Complete a personal water conservation plan. 

 
Extensions 
Provides additional activities for continued investigation into concepts addressed in the activity. 
Extensions can also be used for further assessment. 

 
● Create public service posters about water conservation 
● Review ways in which individuals and families can conserve water. 
● Write an essay about the history of water conservation and its future 
● Find your ecological footprint: http://www.sustainablefootprint.org/en/cms/home.asp 

 
Resources & e-Links 

● World of Water Activity Worksheet 
● H20 Diary 
● http://environment.nationalgeographic.com/environment/freshwater/change-the-course/water-footprint-calcul 

ator/ 
● SWAP_WET_curriculum (good data sheets and release forms) 
● http://www.thirteen.org/h2o/educators_lesson4.html 
● https://www.watercorporation.com.au/-/media/files/business/saving-water/data-logging-brochure.pdf 
● http://www.instructables.com/id/Monitoring-residential-water-usage-by-reading-muni/ 
● http://www.instructables.com/id/Intel-Edison-Based-Smart-Water-Meter/ 
● https://www.nsf.gov/news/special_reports/human_water_cycle/index.jsp (Feb. 7, 2018) 

 
Academic Standards 
For correlation of UNIT I with Academic Standards click here. 

 

https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.gddjhy3f8zb7
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.gknpw9c4oap4
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.hdjb0a32aj5s
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.hdjb0a32aj5s
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.ea0tdv8r8d82
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.ibhoma7qb6zt
http://www.sustainablefootprint.org/en/cms/home.asp
https://docs.google.com/document/d/1ZjjHHunx8sldqroAupkZDaJw3zhVAE72enb4YDz1_V4/edit
https://docs.google.com/document/d/1xJE6ydiMuaRSf57IUyxwrDNHvETte4tWvqFrSWPD4bM/edit
http://environment.nationalgeographic.com/environment/freshwater/change-the-course/water-footprint-calculator/
http://environment.nationalgeographic.com/environment/freshwater/change-the-course/water-footprint-calculator/
http://environment.nationalgeographic.com/environment/freshwater/change-the-course/water-footprint-calculator/
https://arizonawet.arizona.edu/programs/school_water_audit/swap_curriculum
http://www.thirteen.org/h2o/educators_lesson4.html
https://www.watercorporation.com.au/-/media/files/business/saving-water/data-logging-brochure.pdf
http://www.instructables.com/id/Monitoring-residential-water-usage-by-reading-muni/
http://www.instructables.com/id/Intel-Edison-Based-Smart-Water-Meter/
https://www.nsf.gov/news/special_reports/human_water_cycle/index.jsp
https://docs.google.com/document/d/1CXYdb5zub41kSGHd6GofVg0s7ABXTtaDdvSOlGkw6qI/edit
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LEARNING ACTIVITY A: Setting the Stage 

STEP 1 

Your teacher will fill an aquarium with 3 gallons of water. Imagine that this water represents all 
the water on earth. (Note: there are 128 ounces in a gallon). 

 
In your science journal, quickly estimate what percent of this water is: 

 
 

1. Ocean 
2. Groundwater 

   
   

3. Rivers    
4. Ice caps/glaciers    
5. Freshwater lakes    
6. Inland seas/ salt lakes    
7. Atmosphere    

 
Share predictions. 

 
STEP 2 

 
Using a measuring cup, the teacher removes 20 ounces of water from the aquarium. Using food 
coloring, color the remaining water in the aquarium. The dyed water represents the world's 
oceans. The water in the measuring cup represents all the water in the world that is NOT ocean 
water. 

 
Pour 15 ounces of water from the measuring cup into clear container. This water represents ice 
caps and glaciers. Because it is in the form of ice, it is not readily available for use so it has to 
be separated from the world's supply of fresh water. 

 
The remaining 5 ounces of water in the measuring cup represent the world's available fresh 
water. Of this water, only a small percent of an ounce composes the world's freshwater lakes 
and rivers. Use an eyedropper to collect this water and place it into a student's hand. 

 
The water remaining in the measuring cup, after removing ice caps and glacier water and 
freshwater lakes and rivers (about 4.5 ounces), is groundwater. Pour this water into a cup of 
sand and explain that this water is what is referred to as groundwater and that it is held in pore 
spaces of soil and cracks in bedrock. 

 
STEP 3 

 
Students complete the World of Water activity worksheet. 

https://docs.google.com/document/d/1ZjjHHunx8sldqroAupkZDaJw3zhVAE72enb4YDz1_V4/edit
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Answers to the drinking water percentages are: 0.419% total and 2.799% grand total of freshwater. 
 

Review your estimates from the beginning of class and share your reaction to learning that there 
is such a small percentage of drinking water in the world. 

 
STEP 4 

 
Conclusion 
Students respond to the following questions in the science journal: 

 
1. Why isn't all fresh water usable? 

○ Answer: It's not often easy to get to; it can be frozen or trapped in the soil; it is too 
polluted for use. 

2. Why do we need to take care of the surface and groundwater? 
○ Answer: Water is important for humans, plants, and animals; the more we use and 

waste, the less water there is available to use. 
 

Discuss responses as a class. 
 

LEARNING ACTIVITY B: Investigation 

H2O Diary: How much water do you use? 

STEP 1 

Brainstorm in your science journals the following guiding questions: 
 

● What are some of the ways water is used at home? 
● How much do you think is wasted every day? 

 
Share your response in small groups. 

 
In your student group, record a list of daily activities that require using water and “guesstimate” 
how many gallons of water are used for each activity. 

 
STEP 2 

 
1. Review the hand-out H2O Diary 

 
2. Before you begin the survey, make a prediction as to how much water an average person 
uses a day. Record your prediction in your science journal and on the H2O Diary. 

https://docs.google.com/document/d/1VDSuURJudeuHnmLzznkajpgLr4bAB-wg7tLipBZrXXI/edit
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3. Complete your water diary at home over the course of a full week. You must make tally 
marks each time the activity takes place. Share and compare your data. 

 
4. After you have completed the water diary, discuss the results in small groups. Record your 
responses in your science journal. Use the following suggested discussion questions: 

 
1. What activity happened most often? 
2. Which activity used the most water? 
3. How much water is wasted by leaving the water running while brushing your teeth 

instead of turning it off? 
 

STEP 3 
 

Conclusion 
1. Is this the only water that you and your family use? What is the difference between 

direct water use and indirect water use? Embedded water is the water it takes to make 
the things that we use, such as food. Complete this water footprint calculator: 
http://www.watercalculator.org/ Make sure to look at results in each category and tips 
for reducing water use. Record your family’s water use, and whether they are above or 
below the average. 

2. List ways you and your family would be willing to reduce their water use. Read about 
water conservation tips at : 
http://www.nationalgeographic.com/environment/freshwater/water-conservation-tips/ 

3. Re-do the water calculator with their reductions. What types of choices is your family 
willing to make? Are these realistic choices (i.e., would they be willing to continue with 
them). 

4. Develop a personal water conservation plan and commit to its implementation. 
 

This lesson based on a materials in the Planet H20 series developed by the Educational 
Broadcasting Corporation, Channel Thirteen, New York, 2006. 

 

⇒ Table of Contents 

http://www.watercalculator.org/
http://www.nationalgeographic.com/environment/freshwater/water-conservation-tips/
https://docs.google.com/document/d/1GzKO2aDNXlQ4yhlBOfGHfGyKy6H0elhq5tqA-FEQcQU/edit
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TESTING THE WATERS 
H20 Diary 

 
Worksheet 1 for Unit I / Lesson 3 

 
 
 

Name:    
 

Date:    
 
 

H2O Diary: How Much Water Do You Use? 
 

Estimate how many gallons of water you use per day. How do you think your use 
compares to the average American? 

 
 
 
 
 

 
 
 

 
 

Directions: This survey (see page 2) is to be conducted as accurately as possible over 
the course of one week. Put a tally mark in the Times per Day column every time 
someone living in your home does the activity. Use the estimates unless you have 
specific data from your household (e.g, low flush toilet). 



070  

 

Weekly Water Use Survey 
 
 

Activity Times Per Day Weekly 
Total 

Estimated 
Amount of 
Water Used 
(in gallons) 

Total 
Weekly 
Water 
Used 

 Sun Mon Tue Wed Thu Fri Sat    

Toilet Flushing         * 5  

Short Shower 
(5-10 minutes) 

        * 25  

Long Shower (>10 
minutes) 

        * 35  

Tub Bath         * 35  

Brushing Teeth 
(running water) 

        * 2  

Brushing Teeth 
(water turned off) 

        * 0.25  

Shaving         * 2  

Washing Dishes 
(running water) 

        * 30  

Washing Dishes 
(Filling a basin) 

        * 10  

Running a 
Dishwasher 

        * 20  

Washing Clothes         * 35  

Watering Lawn         * 300  

Washing Car         * 50  

Total Weekly Water Use (gallons) =  

Average Daily Water Use (gallons) /7 =  

Average Individual Daily Water Use (gallons) / by number 
of people 
living at 
home = 

 

 
Adapted from Planet H20 (Educational Broadcasting Corporation, 2006). 

https://docs.google.com/document/d/1u46xtcuCD9JxK4CQQb2t2s6-5O0VGwKhkfuUe6Q4ESg/edit#bookmark%3Did.dpkfbe34hj0
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TESTING THE WATERS 
World of Water Activity Worksheet 

 
Name:    
Date:    

 
Water Facts: 

➢ Earth is called the water planet 
➢ Approximately three-fourths (3/4) of the earth's surface is covered with water 
➢ The earth has many different types of water 

 
Oceans 97.2% of total water 

Ice caps/glaciers 2.38% 

Groundwater 0.397% 

Surface water (i.e., lakes, rivers, streams, ponds) 0.022% 

Atmosphere 0.001% 

 
Add up the percentages to find the amount of water available for drinking. 

 
Groundwater    

+ 
Surface water    

 

Total Drinking Water    
 

+ 
Add ice caps/glaciers    

 
Grand Total of the World's Available Fresh Water 

 
 
 

Note: Only a small percentage of the world's water is suitable for human consumption. Not all ground or surface water in lakes and 
rivers is easy to reach or clean to drink. Surface water is often contaminated with microorganisms, caused by animal waste and 
sitting water. Ice caps and glaciers are difficult for humans, plants, and animals to use. Some work is being done to take the salt out 
of ocean water (a process called desalination), but that is an expensive process. 

 
This activity is adapted from Water: The Resource That Gets Used and Used and Used for Everything. Poster: Middle School 
Version. United States Geological Survey, Reston, Virginia. 1993 
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TESTING THE WATERS 
Water Characteristics & Chemistry 
Grade Level: 9 - 12 
Subject: Environmental Science / Chemistry 
Time Allotment: three 45-minute class periods 

 
Summary 
Water is abundantly available in nature, covering 75 per cent of the earth's surface. It is also an 
essential ingredient of animal and plant life due to its unique physical, chemical and biological 
properties. Natural water is never completely 
pure. During precipitation water passes over 
and through the ground, acquiring a wide 
variety of dissolved or suspended impurities 
that profoundly affect its purity and usefulness. 
In this set of lessons, students will use various 
tools and sampling techniques--including digital 
probes, field work, and computers--to evaluate 
the constituent parts of water collected at 
various sites at and near their home. The 
chemical    properties    and    water    quality of 
domestic water supplies will be compared with water found at industrial sites, agricultural sites, 
and natural sites such as the Colorado River and its tributaries. 

 
Learning Outcomes 
Students will be able to: 

● describe various standard water quality measurements and their importance to healthy 
streams and domestic water supply. 

● use specialized equipment to measure water quality of various water samples. 
● use water quality measurement data to describe the quality of their sampling site. 

 
Materials 
Water test kit that include a variety of instruments/methods to test water components (e.g. 
temperature, pH, dissolved oxygen, turbidity, conductivity) 
Data Sheet (at end of lesson) 

 
Background 
Skills students need for success with this lesson: 

● Introduction to the Vernier LabQuest 2: 
https://www.vernier.com/training/videos/play/?video=104&autoplay=true
. 
See also numerous videos at the Vernier site: https://www.vernier.com/training/videos/ 
(many are available on YouTube as well). 

https://docs.google.com/document/d/11FcF0g-A3zUmZNZqXKPkYTAHpTJToYyBq0AOO3M9_aM/edit
https://www.vernier.com/training/videos/play/?video=104&autoplay=true
https://www.vernier.com/training/videos/play/?video=104&autoplay=true
https://www.vernier.com/training/videos/
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The following links provide tutorials on sampling and measurement methods: 
● Temperature. 

○ Globe.org tutorial: 
http://www.globe.gov/documents/11865/0fd40183-f2ea-480f-82b6-8d62180d929 
1 

○ Vernier temperature probe & graphical analysis software download: 
https://www.youtube.com/watch?v=hq4T78siioQ 

● pH. 
○ Globe.org Tutorial: 

http://www.globe.gov/documents/11865/42e3b8fe-847c-429a-a105-d18691d99e32 
○ Vernier pH sensor tutorial: 

https://www.vernier.com/training/videos/play/?video=100&autoplay=tru
e 

● Conductivity. 
○ http://www.globe.gov/documents/11865/f3841172-0e17-4e45-b52f-e68674a276e5 
○ Vernier conductivity probe tutorial: 

https://www.youtube.com/watch?v=H3gLnwbn1bg 
● Turbidity / Transparency. 

○ http://www.globe.gov/documents/11865/6384d688-d6bc-4d35-bf5d-cf3b1292a9b3 
○ Vernier turbidity sensor tutorial: 

https://www.youtube.com/watch?v=Hi8OVqA--m8 
● Dissolved Oxygen. 

○ http://www.globe.gov/documents/11865/f9946a8c-7aa9-4634-a39d-d0f876b00c35 
○ Vernier Optical Dissolved Oxygen probe: 

https://www.youtube.com/watch?v=zHHRmqWuTD
o 

○ Aquaponics and DO: https://www.youtube.com/watch?v=uHjvUx4U17Y 
○ Overview: https://water.usgs.gov/edu/dissolvedoxygen.html 

● BOD (Biochemical Oxygen Demand). (OPTIONAL) 
○ See Vernier lesson here. 

● Nitrates. (OPTIONAL) 
 

● Consider testing for other parameters that would be pertinent in your particular region. 
 

Prep 
Prepares everyone for the activity and introduces concepts to be addressed. Have the students 
try the equipment inview the field data sheet. For this lesson, review water properties and its 
potential chemical contamin the laboratory (they can bring water samples from home or other 
sources to test in the classroom before going into the field). 

 
Activities 
1. Introduce the activity by describing the components of water that can be measured in your 

water test kit. Discuss the importance of each component and how it affects the water quality. 
Review instructions for using the kit provided by the supplier. Include any safety precautions. 

2. Take water quality measurements from your chosen field site. 

http://www.globe.gov/documents/11865/0fd40183-f2ea-480f-82b6-8d62180d9291
http://www.globe.gov/documents/11865/0fd40183-f2ea-480f-82b6-8d62180d9291
https://www.youtube.com/watch?v=hq4T78siioQ
http://www.globe.gov/documents/11865/42e3b8fe-847c-429a-a105-d18691d99e32
https://www.vernier.com/training/videos/play/?video=100&autoplay=true
https://www.vernier.com/training/videos/play/?video=100&autoplay=true
http://www.globe.gov/documents/11865/f3841172-0e17-4e45-b52f-e68674a276e5
https://www.youtube.com/watch?v=H3gLnwbn1bg
http://www.globe.gov/documents/11865/6384d688-d6bc-4d35-bf5d-cf3b1292a9b3
https://www.youtube.com/watch?v=Hi8OVqA--m8
http://www.globe.gov/documents/11865/f9946a8c-7aa9-4634-a39d-d0f876b00c35
https://www.youtube.com/watch?v=zHHRmqWuTDo
https://www.youtube.com/watch?v=zHHRmqWuTDo
https://www.youtube.com/watch?v=uHjvUx4U17Y
https://water.usgs.gov/edu/dissolvedoxygen.html
https://docs.google.com/document/d/1Ntkgozy1bgOn-kh637hrQjdvCyZmV8bfbiaCvrG63FY/edit
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3. Have each lab group assess one of the samples and record their findings on their data sheet 
(at the end of this document). When the tests are complete, record the data for each group 
on the board. 

 

Testing for Dissolved Oxygen with Vernier probe. 

 
Wrap Up 
1. Discuss what your values mean in the context of your stream site. 
2. Discuss how the measurements for the water samples were similar or different at your 

various sites (if you have two or more sites you are sampling). 
 

Assessment 
Evaluate data sheets for completeness and accuracy. Informal evaluation of classroom 
discussion. 

 
Extensions 

● If you are using the Vernier LabQuest2, it has a wireless feature that would enable you 
to use a single LabQuest2 unit to broadcast live data to any device with an internet 
browser. 

● Some videos for classroom discussion 
○ The Worth of Water: https://www.youtube.com/watch?v=II4Wb8SVxCE 
○ The World without Water: https://www.youtube.com/watch?v=tlfMBQGZUvQ 
○ Water Quality and Human Health: http://www.who.int/features/qa/70/en/ 

 
Resources & e-Links 
Lists references providing additional background information: 

● A more comprehensive Water Quality data sheet set from Globe “hydrosphere data 
sheet” http://www.globe.gov 

● http://www.vernier.com 
● http://water.usgs.gov/edu/characteristics.html 
● http://www.scienceteacherprogram.org/envsci/Lagnado02.html (Worksheet for Vernier 

probes. Good guideline culminating in water quality index). 

https://www.youtube.com/watch?v=II4Wb8SVxCE
https://www.youtube.com/watch?v=tlfMBQGZUvQ
http://www.who.int/features/qa/70/en/
http://www.globe.gov/documents/11865/26f37835-c82a-4418-906d-23ec9f6c64a9
http://www.globe.gov/documents/11865/26f37835-c82a-4418-906d-23ec9f6c64a9
http://www.globe.gov/documents/11865/26f37835-c82a-4418-906d-23ec9f6c64a9
http://www.globe.gov/
http://www.vernier.com/
http://water.usgs.gov/edu/characteristics.html
http://www.scienceteacherprogram.org/envsci/Lagnado02.html
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● http://www.water-research.net/index.php/water-treatment/water-monitoring/monitoring-
th e-quality-of-surfacewaters (Excellent automatic WQI generator tied to Google Earth.) 

● http://www.wsfcs.k12.nc.us/cms/lib/NC01001395/Centricity/Domain/1165/water_quality_
i ndex.pdf 

● http://megasearch.azdeq.gov/megasearch/ (Search a range of parameters, including 
WQ, across Arizona). 

● http://www.pathfinderscience.net/stream/cproto4.cfm 
● http://www.pathfinderscience.net/stream/forms/WQI_worksheet.pdf 
● http://ecosystems.psu.edu/youth/sftrc/lesson-plans/water/6-8/pond 
● http://www.k12science.org/curriculum/waterproj/reference/ 
● Environmental Protection Agency http://water.epa.gov 
● Healthy Water Healthy People. Publisher: Project WET International Foundation (2003) 

http://store.projectwet.org/water-quality-field-monitoring-educators-guide.html 
This 96-page manual serves as a technical reference for the Healthy Water, Healthy People Water Quality 
Educators Guide. Yielding in-depth information about ten water quality parameters, it answers questions 
about water quality testing using technical overviews, data interpretation guidelines, case studies, chemical 
formulas, laboratory demonstrations and much more. ($7.95). 

 
Academic Standards 

See full list of Standards for here. 

NGSS poster: 
https://arizonawet.arizona.edu/sites/arizonawet.arizona.edu//files/programs/NGSS%20Science 
%20Poster_0.pdf 

 

Acknowledgements & Special Considerations: The worksheets linked above from 
http://www.globe.gov are designed so that they can be adapted for use with a variety of water 
testing methods and kits. Some tests are best performed in the field (for example, temperature). 
You can arrange for students taking the samples to do this, or have them perform the test in the 
lab for practice and describe how the results might be different in a natural setting. The Vernier 
tutorials assume you have access to a LabQuest2, LoggerPro software, and a collection of 
analog sensors that plug into the LabQuest2. (See http://www.vernier.com). Other resources 
are freely available from YouTube and other sources. Much of the idea for the organization of 
the overall lesson is based in work by Richard Isenberg, Ed.D. Lake Champlain Maritime 
Museum. 
http://www.lcmm.org/education/resource/on-water-ecology/On-Water%20Ecology%20-%20Educ 
ator%20Resources.pdf 

http://www.water-research.net/index.php/water-treatment/water-monitoring/monitoring-the-quality-of-surfacewaters
http://www.water-research.net/index.php/water-treatment/water-monitoring/monitoring-the-quality-of-surfacewaters
http://www.water-research.net/index.php/water-treatment/water-monitoring/monitoring-the-quality-of-surfacewaters
http://www.wsfcs.k12.nc.us/cms/lib/NC01001395/Centricity/Domain/1165/water_quality_index.pdf
http://www.wsfcs.k12.nc.us/cms/lib/NC01001395/Centricity/Domain/1165/water_quality_index.pdf
http://www.wsfcs.k12.nc.us/cms/lib/NC01001395/Centricity/Domain/1165/water_quality_index.pdf
http://megasearch.azdeq.gov/megasearch/
http://www.pathfinderscience.net/stream/cproto4.cfm
http://www.pathfinderscience.net/stream/forms/WQI_worksheet.pdf
http://ecosystems.psu.edu/youth/sftrc/lesson-plans/water/6-8/pond
http://www.k12science.org/curriculum/waterproj/reference/
http://water.epa.gov/
http://store.projectwet.org/water-quality-field-monitoring-educators-guide.html
https://docs.google.com/document/d/1UXgF_eTBrXlOupaKh96LHGrPjR0dq4jFZ6IKd53Zgek/edit
https://arizonawet.arizona.edu/sites/arizonawet.arizona.edu/files/programs/NGSS%20Science%20Poster_0.pdf
https://arizonawet.arizona.edu/sites/arizonawet.arizona.edu/files/programs/NGSS%20Science%20Poster_0.pdf
http://www.globe.gov/
http://www.vernier.com/
http://www.lcmm.org/education/resource/on-water-ecology/On-Water%20Ecology%20-%20Educator%20Resources.pdf
http://www.lcmm.org/education/resource/on-water-ecology/On-Water%20Ecology%20-%20Educator%20Resources.pdf
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SCAPE: Water Chemistry Data Sheet (sample) 
 

Name     
Site     
Latitude     
Longitude      

date   

 
Parameter Reading 1 Reading 2 Reading 3 Average 

Temperature     

pH     

Dissolved 
Oxygen 

    

Turbidity     

Conductivity     

Salinity     

     

 
 
 

Post-Lab Discussion 
What is pH? 

 
 

What does your pH reading tell you about your water sample? 
 
 

What is dissolved oxygen? 
 
 

What does your dissolved oxygen data tell you about your water sample? 
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What is turbidity? 
 
 

What does your turbidity data tell you about your water sample? 
 
 

What is conductivity? 
 
 

What does your conductivity data tell you about your water sample? 
 
 

What is salinity? 
 
 

What does your salinity data tell you about your water sample? 
 
 
 
 
 
 

⇒Table of Contents 

https://docs.google.com/document/d/1GzKO2aDNXlQ4yhlBOfGHfGyKy6H0elhq5tqA-FEQcQU/edit
https://docs.google.com/document/d/1GzKO2aDNXlQ4yhlBOfGHfGyKy6H0elhq5tqA-FEQcQU/edit
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TESTING THE WATERS 
Environmental Ethics & Policy 
Grade Level: 9 - 12 
Subject: Environmental Studies & Ethics 
Time Allotment: two 45-minute class periods plus one on-site field trip 

 
Summary 
The readings in this lesson are meant to be woven through all the units, or interspersed 
throughout. People living within a river’s watershed can be thought of as members of the same 

community, as these aquatic arteries tie together all people 
who live in the drainage basin. This connection is most 
obvious during times of flood—when all suffer the effects of 
a rising river—or drought—when scarce river resources 
must be allocated among many different uses. For these 
reasons, proper management of water resources always 
requires a regional, watershed perspective. The popular 
environmental slogan, “Everybody lives downstream,” 
captures this notion of watershed communities. Without a 
community-wide perspective, water users closest to the 
source (upstream) may take a large portion of the water for 
their agricultural or industrial purposes, leaving little for those 
living further from the source, or lacking the economic and 

political resources to fight for their share of the water. Even if the upstream users don’t 
physically remove water, they may pollute water sources, limiting the utility of the water for other 
users. (Global Focus, 2015). 

 
Throughout the Testing the Waters curriculum, students study the dynamics of their local 
watershed from the perspective of environmental ethics. They research their own local 
watershed or their reach of the Colorado River proper to understand its boundaries, its 
hydrological properties, and the communities it serves. They can choose to create a document 
for sharing publicly—either through the design of an exhibition, the creation of a website, the 
production of a video, or the writing of a persuasive essay. These projects can be done in 
addition to or as part of the Awareness of Action Lesson and the Story Map Lesson found in 
Unit 4. 

 
Learning Outcomes 
Students will be able to: 

● Compare different viewpoints 
● Analyze various approaches to environmental ethics 
● Relate the readings to issues within their own watershed 

https://st2philosophy.wikispaces.com/file/view/GlobalFocus_Environmental_Ethics_Student_Workbook.pdf/438579010/GlobalFocus_Environmental_Ethics_Student_Workbook.pdf
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Vocabulary 
environmental ethics, environmental policy, carrying capacity, global commons, natural 
environment, built environment, hydrology, watershed, drainage basin, floodplain 

 
Materials 
Select some or all of this material for your students to use in this lesson. These readings may 
also be interspersed among the various TTW units. The goal is for students to think about their 
role as a citizen of a particular location/watershed and how that role fits into a larger “land ethic.” 

 
● Read “The Land Ethic” by Aldo Leopold (from A Sand County Almanac, 1949) 
● Follow-up essay by Jen Kobylecky entitled “Understanding the Land Ethic.” 
● Watch the video featuring Myint Zaw, an environmental journalist in Myanmar (Burma) 

and winner of the 2015 Goldman Environmental Prize 
● Students read and review the article by Minteer and Collins on “Ecological Ethics.” 
● Students read and review the article by Abernethy on “Carrying Capacity.” 
● Students read and discuss the 2016 article by Stewart Bunn, “Grand Challenge for the 

Future of Freshwater Ecosystems.” 
 

Activities: 
 

● Assign students to read the essays or watch the video 
● Students define key terms in their science journals/worksheet 
● Have the students complete the “close reading worksheet” as appropriate (see student 

handout at the end of the lesson) 
● Divide students into smaller groups to discuss how the readings and videos apply to their 

watershed 
● Have each group share their small group discussion 
● Write a persuasive essay on water use, water conservation, or water security in your 

region. 
 

Assessment 
Assess the students on their participation in the small and large group discussions. Assess the 
key term vocabulary, close reading worksheet, and persuasive essay. 

 
Extensions 
Embed these projects into the Awareness to Action Project or the Story Map Project (UNIT IV) 

 
Resources & e-Links 

● Human Impacts & The Tragedy of the Commons. Carrying Capacity & Sustainability. 
● Beal, R. et al (2001). Supplemental curriculum materials for secondary teachers and 

students in science, social studies, english, art and technology. An interdisciplinary 
analysis of the Hudson River Watershed. SUNY College of Environmental Science and 

https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.pr2o2nba5lul
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.ilndyy2f1pnu
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.enu5gvb7k8op
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.yfpdm4e3l13x
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.ytzj464524c2
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.ytzj464524c2
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.1f70u6m7v9xz
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.lcz02uk2ga6n
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.jhra06ica9oc
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.g6z1i0iz92m4
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.k3ez5ke3igcg
http://www.rci.rutgers.edu/%7Ehallman/PDF/Land_Ethic.pdf
https://www.aldoleopold.org/post/understanding-land-ethic/
https://www.youtube.com/watch?v=8NLKiCgJC60
https://docs.google.com/document/d/1u46xtcuCD9JxK4CQQb2t2s6-5O0VGwKhkfuUe6Q4ESg/edit#bookmark%3Did.ojps5tljlku2
https://www.frontiersin.org/articles/10.3389/fenvs.2016.00021/full
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.enu5gvb7k8op
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Forestry. Retrieved August 27, 2016 from 
http://www.esf.edu/outreach/k12/edunits/HudsonPreview.pdf 

● http://www.thirteen.org/h2o/educators_lesson4.html 
● https://www.watercorporation.com.au/-/media/files/business/saving-water/data-logging-br 

ochure.pdf 
● http://www.instructables.com/id/Monitoring-residential-water-usage-by-reading-muni/ 
● http://www.instructables.com/id/Intel-Edison-Based-Smart-Water-Meter/ 
● https://www.aldoleopold.org/post/understanding-land-ethic/ 
● http://www.latimes.com/business/la-fi-saudi-arabia-alfalfa-20160329-story.html 

(Article discusses recent land purchases in AZ and CA to produce alfalfa for Saudi cattle from 
Colorado River water). 

● https://www.nytimes.com/2017/09/26/us/does-the-colorado-river-have-rights-a-lawsuit-
se eks-to-declare-it-a-person.html 

(Article discusses the legal standing of non-human entities like the Colorado River). 
● http://www.loe.org/shows/shows.html?programID=17-P13-00046#feature5 

(Segment from NPR’s “Living on Earth” program) 
Minteer, B. & Collins, J. (2012). Species conservation, rapid environmental change, and 

ecological ethics. Nature education. Retrieved Mar. 26, 2018 from 
https://www.nature.com/scitable/knowledge/library/species-conservation-rapid-
environmenta l-change-and-ecological-67648942 

 
Academic Standards 
See Academic Standards for Unit I here. (ID 097) 

 

Acknowledgement: This lesson based in part on materials developed by Richard Beal in the 
Department of Forestry at SUNY. 

 

⇒Table of Contents 

http://www.esf.edu/outreach/k12/edunits/HudsonPreview.pdf
http://www.thirteen.org/h2o/educators_lesson4.html
https://www.watercorporation.com.au/-/media/files/business/saving-water/data-logging-brochure.pdf
https://www.watercorporation.com.au/-/media/files/business/saving-water/data-logging-brochure.pdf
http://www.instructables.com/id/Monitoring-residential-water-usage-by-reading-muni/
http://www.instructables.com/id/Intel-Edison-Based-Smart-Water-Meter/
https://www.aldoleopold.org/post/understanding-land-ethic/
http://www.latimes.com/business/la-fi-saudi-arabia-alfalfa-20160329-story.html
https://www.nytimes.com/2017/09/26/us/does-the-colorado-river-have-rights-a-lawsuit-seeks-to-declare-it-a-person.html
https://www.nytimes.com/2017/09/26/us/does-the-colorado-river-have-rights-a-lawsuit-seeks-to-declare-it-a-person.html
https://www.nytimes.com/2017/09/26/us/does-the-colorado-river-have-rights-a-lawsuit-seeks-to-declare-it-a-person.html
http://www.loe.org/shows/shows.html?programID=17-P13-00046&feature5
https://www.nature.com/scitable/knowledge/library/species-conservation-rapid-environmental-change-and-ecological-67648942
https://www.nature.com/scitable/knowledge/library/species-conservation-rapid-environmental-change-and-ecological-67648942
https://www.nature.com/scitable/knowledge/library/species-conservation-rapid-environmental-change-and-ecological-67648942
https://docs.google.com/document/d/1CXYdb5zub41kSGHd6GofVg0s7ABXTtaDdvSOlGkw6qI/edit
https://docs.google.com/document/d/1GzKO2aDNXlQ4yhlBOfGHfGyKy6H0elhq5tqA-FEQcQU/edit
https://docs.google.com/document/d/1GzKO2aDNXlQ4yhlBOfGHfGyKy6H0elhq5tqA-FEQcQU/edit
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Close Reading Worksheet 
Student Name:    
Author and Name of text:    
Comparing to (text or image or video):    

 
MEANING OF WORDS & PHRASES 
Are there any words in the text that you do not understand? 

 
 

Are there any words in the text that stand out to you? 
 
 

Are there any words in the text that you feel are important to the meaning of the piece? 
 
 
 

MAIN IDEAS 
What are the main ideas? 

 
 
 

What evidence of the main ideas is found in the text? 
 
 
 
 
 
 

COMPARING TEXTS / IMAGES 
How is the text different from the other texts, images, or videos? 

 
 
 
 
 
 

How is the text similar to other texts, images, or videos? 
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1 

TESTING THE WATERS 
The Story of Water in Arizona 
Grade Level: 9 - 12 
Subject: Humanities 
Time Allotment: TBD 

 
SUMMARY 
This lesson provides opportunities to develop “stories of place.” A key goal of the Testing the 
Waters team is to create a collection of stories that reveal the hidden dimensions of water 
across Arizona. The project draws upon the rich historical, scientific, and cultural sources that 
give life, meaning, and character to specific communities and ecosystems, and illustrates how 
the power of stories and first-person experiences of place can help shape new ways of thinking 
about water in the West. 

 
By finding and giving voice to key informants (someone with insider knowledge), and telling their 
story (through text, images, video, sound), the hope is that a different, more authentic, more 
sustainable narrative will emerge. 

 
LEARNING OUTCOMES 
You will be able to: 

● discuss and choose appropriate methods for conducting qualitative research. 
● know how to conduct an in-depth interview. 
● use text, still images, or video to tell a “story of place.” 

 
VOCABULARY / CONCEPTS / SKILLS 
Vocabulary: Qualitative research, informant, interview, first-person, POV (point of view) 
Concepts: Stories of place, primary vs. secondary sources, types of narrators 
Skills: Conducting an Interview , Narrative inquiry, image elicitation, re-photography, 
participatory mapping, Reverse Calendaring 

 
BACKGROUND READINGS & MEDIA 

● Collins, D. (2017). Tracing the contours of the colorado river basin. 
● Collins, D. (2018). The Colorado River Re-storied. 
● Collins, D., Bombe, K. (2016). Interviewing Skills, Video Documentary Guide. pp. 20-22. 
● McBride, P. (2011). Chasing Water (video trailer). http://www.imdb.com/title/tt1880147/ 
● Redford Center (2012). Watershed: Exploring a New Water Ethic for the New West. 

 
PROCEDURE 
Warm Up 

 
 

1 For a brief guide to conducting an interview, see pages 17 - 19 of The colorado river re-storied: A 
primer for creating student-led video documentaries. 

https://docs.google.com/document/d/1UeYHN4ax6xhjxCCEH84ZnUMV74vLvxvbiLfAjACLJEA/edit#bookmark%3Did.h80ghmcsxndi
https://docs.google.com/document/d/1UeYHN4ax6xhjxCCEH84ZnUMV74vLvxvbiLfAjACLJEA/edit#bookmark%3Did.r2z1k0dq090d
http://www.management-issues.com/opinion/7101/leading-through-stories-of-place/
http://lib1.bmcc.cuny.edu/help/sources/
https://www.literautas.com/en/blog/post-182/types-of-narrators-point-of-view-in-fiction-writing/
https://docs.google.com/document/d/1UeYHN4ax6xhjxCCEH84ZnUMV74vLvxvbiLfAjACLJEA/edit#bookmark%3Did.vcs8r11rkcr8
https://docs.google.com/document/d/1jfEM6jTODKeI7k30jPqHv_USAgSYJJNqILH5KZWdt9w/edit#heading%3Dh.gjdgxs
https://docs.google.com/document/d/1BNyVLUeRW2k1jQBOyaZhsM1mycvg9OIMis3-scAydos/edit#heading%3Dh.gjdgxs
https://www.coloradoriverscape.org/uploads/2/0/1/2/20120621/video_documentary_guide_final_101016.pdf
https://www.youtube.com/watch?v=-0fnxW-uN0Y
http://www.imdb.com/title/tt1880147/
https://www.amazon.com/dp/B01ESBO49O/ref%3Dcm_sw_r_cp_ep_dp_UZ7HAbGPGT8E5
https://www.coloradoriverscape.org/uploads/2/0/1/2/20120621/video_documentary_guide_final_101016.pdf
https://www.coloradoriverscape.org/uploads/2/0/1/2/20120621/video_documentary_guide_final_101016.pdf
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Watch one of the recommended videos from the “Background” section above and write a one 
page response. Answer the following: 

1. Who is the narrator? 
2. Does the video have a leading question that drives the story? 
3. Did the work capture your imagination and/or effectively convey useful information? If 

not, why not? 
 

ACTIVITIES 
1. Read the following Introduction to methods for conducting Qualitative Research: The 

Colorado River Re-storied. 
2. Ask yourself, “What do I want to learn about this (person, place, thing)? While 

large-scale speculations about the Colorado River as a whole are compelling, try to 
focus your question on your local community or reach of the River. 

3. What “informants” can you enlist and/or what resources do you need to get the “inside 
story?”—the “nitty gritty” of your local situation. 

4. What research methods—Narrative Inquiry, Image Elicitation, Rephotography, or 
Participatory Mapping...or other—would help guide your project--that is, help to frame 
and focus your question? (For a description of of each method, refer to the Introduction 
in item #1.) 

5. Create a “script” for yourself. What role are you playing in the research? Are you an 
active participant in the research or a detached observer? What kind of skills do you 
need to successfully engage in the research? Would the process be served by a 
collaborative approach where classmates work together to create the final project? 

6. Be aware of the scope and “feasibility” of your project, given logistical, financial, and 
temporal constraints. 

7. Set clear goals. Build realistic “benchmarks” into a timeline, and make a “reverse 
calendar” that works backwards from your final deliverable to your present moment. 

 
WRAP UP 
This is an ambitious project that could well take a semester or more to complete. Consider 
setting aside a date and place for a final exhibition or public forum. 

 
ASSESSMENT 
See sample assessment rubrics here. 

 
EXTENSIONS 

● Create a video that tells a story about a specific location on the Colorado River. 
● Create an illustrated timeline that traces the history of water use in your area. 
● Using first-person quotes from an interview you have conducted and/or other primary 

source material, write an essay about a specific reach of the Colorado River. 
 

RESOURCES & E-LINKS 
● Abbey, E. (1975). The monkey wrench gang (fiction) 

https://docs.google.com/document/d/1eN24whebdiWdBy1J10nwS5dgbkbLC5BFbknbOVWnkhQ/edit
https://docs.google.com/document/d/1eN24whebdiWdBy1J10nwS5dgbkbLC5BFbknbOVWnkhQ/edit
https://docs.google.com/document/d/1eN24whebdiWdBy1J10nwS5dgbkbLC5BFbknbOVWnkhQ/edit
https://docs.google.com/document/d/1eN24whebdiWdBy1J10nwS5dgbkbLC5BFbknbOVWnkhQ/edit
https://docs.google.com/document/d/1wDJpNj2rglrxAgcZabLtX4OsmSC94DsC4rDDWw4rBr8/edit#heading%3Dh.9fnyzr6nlnug
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https://en.wikipedia.org/wiki/The_Monkey_Wrench_Gang 
● Bignante, E. (2010). The use of photo-elicitation in field research, EchoGéo, 11. 

Retrieved May 11, 2018: http://journals.openedition.org/echogeo/11622 
● Chew, M. (2013). Portraits of water-participatory photography in Rajasthan (photos) 

essay_ https://drive.google.com/file/d/1Kx1i3bqtk3n0CPIPmtJumZY17yvicm84/view 
● Collins, D. (2016). The colorado river re-storied: A primer for creating student-led video 

documentaries. 
● Collins, D. (2017). Tracing the contours of the colorado river basin. 
● Dillard, A. (1975). It’s rough out there. Chapter from Pilgrim at tinker creek (non-fiction) 

Study guide: http://libraries.idaho.gov/files/pilgrim_at_tinker_creek_dillard.pdf 
● Geertz, Clifford (1973). Thick description: Toward an interpretive theory of culture. In The 

interpretation of cultures: Selected essays. New York: Basic Books, 3-30. Retrieved 
August 3, 2016 from http://philpapers.org/archive/GEETTD.pdf. (theory) 

● Harper, D. (2002). Talking about pictures: A case for photo elicitation. Visual Studies, 
vol. 17, 1, p. 13-26. DOI : 10.1080/14725860220137345 

● Klett, M. et al (1984). Second View: The Rephoto- graphic Survey Project, with Ellen 
Manchester and JoAnn Verburg, University of New Mexico Press. Rephotographic 
Survey Project. Retrieved Sept. 12, 2016 from 
http://www.markklettphotography.com/rephotographic-survey-project/ 

● Lavender, David (1943). Uranium. One man’s west. Lincoln, NE: University of Nebraska 
Press. (text). 

● Leopold, A. (1949). Green lagoons: A sand county almanac. (non-fiction) 
http://www.eebweb.arizona.edu/faculty/Bonine/Leopold1949_GreenLagoons-150-158.pdf 

● Lucido, J. (2017).  Wildness:  Devon Pena (video interview) 
https://www.youtube.com/watch?time_continue=10&v=rw4YmUFS5G4https://www.yout
u be.com/watch?time_continue=10&v=rw4YmUFS5G4 

● McBride, P. (2011). Chasing water. Documentary Film. http://www.imdb.com/title/tt1880147/ 
● Stegner, Wallace (1954). Beyond the hundredth meridian: John Wesley Powell and the 

second opening of the west, University of Nebraska Press. ISBN 0-8032-4133-X 
● Van Horn, G. & Hausdoerffer, J. (2017). Wildness: Relations of people and place. 

https://www.humansandnature.org/wildness 
● The Worth of Water: https://research.asu.edu/stories/watch/worth-water (video) 
● White, Dave, KED Talk on the Colorado River, Arizona State University (video of talk) 

https://research.asu.edu/stories/watch/20170322-kedtalks-Dave-White-colorado-river-water 
 

ACADEMIC STANDARDS 
See the standards for UNIT IV here. 

 

⇒ Table of Contents 

https://en.wikipedia.org/wiki/The_Monkey_Wrench_Gang
http://journals.openedition.org/echogeo/11622
https://drive.google.com/file/d/1Kx1i3bqtk3n0CPIPmtJumZY17yvicm84/view
https://www.coloradoriverscape.org/uploads/2/0/1/2/20120621/video_documentary_guide_final_101016.pdf
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http://www.markklettphotography.com/rephotographic-survey-project/
https://docs.google.com/document/d/1LAc-zbvGMh_PWPl7eSZOTWy1284WVKAagmiCboDXcf4/edit
http://www.eebweb.arizona.edu/faculty/Bonine/Leopold1949_GreenLagoons-150-158.pdf
http://www.imdb.com/title/tt1880147/
http://www.humansandnature.org/wildness
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3 

TESTING THE WATERS 
The Colorado River Re-Storied 

One cannot be pessimistic about the West. This is the native home of hope. When it fully learns 
that cooperation, not rugged individualism, is the quality that most characterizes and preserves 
it, then it will have achieved itself and outlived its origins. Then it has a chance to create a 
society to match its scenery. --Wallace Stegner, The Sound of Mountain Water (1969) 

 

 
Finding Stories of Place in the Colorado River Basin 

 
Over the past 15 years, parts of the western U.S. have experienced severe drought conditions 
that have taken a severe toll on people and ecosystems. Multiple causes have combined to 
create a kind of “perfect storm” that has deepened and extended the drought across the 
American West. 

 
This widespread drought applies stress to the already over-taxed distribution system that 
manages the waters of the Colorado River. The original “Law of the River”—the collection of 
agreements dating back to 1922 between seven western states—was based on 
under-estimates of annual flows. As recently as April and May of 2018, tensions between the 
Central Arizona Project (CAP) and water managers in Colorado and other states flared up into 
charges of “manipulation” and of abandoning the “collaborative solutions” and mutual trust that 
characterize the distribution of Colorado River water. Fortunately, on May 3, 2018, Arizona 
water managers extended a broadly reported public apology expressing their regrets. Still, the 
episode threw into sharp relief the importance of thinking about the Colorado River Basin as an 
integrated system—rather than a collection of competing local interests. 

 
This moment, unfolding in the press today, is a remarkable contemporary “story of place.” But 
how would you tell it? From whose “point of view?” From what historical vantage point? What 
research would you conduct to prepare yourself? What audience are you trying to reach? What 
medium would you use (e.g., text, video, photo essay)? And how do you make your piece 
persuasive and memorable? 

 
Beyond our contentious present, what lessons can be learned from local inhabitants of the 
Colorado River Basin who have depended on certain minimum flows and life-style choices 
dating back nearly 100 year? Or, delving deeper into our collective history, what can “first 
peoples”—indigenous cultures that pre-date white settlement—teach us about sustainable 
practices in an arid climate? 

 
 

1http://www.inkstain.net/fleck/2018/04/denver-waters-jim-lochhead-on-the-current-colorado-river-mess/ 
2http://www.kunc.org/post/western-water-managers-meet-relieve-colorado-river-tension 
3https://coyotegulch.blog/2018/05/03/caparizona-and-the-upper-colorado-river-commission-meeting-recap-coriver/ 

http://www.azquotes.com/quote/425275
http://www.azquotes.com/quote/425275
http://www.azquotes.com/quote/425275
http://www.azquotes.com/quote/425275
http://www.azquotes.com/quote/425275
http://www.azquotes.com/author/14055-Wallace_Stegner
http://www.azquotes.com/author/14055-Wallace_Stegner
http://www.azquotes.com/author/14055-Wallace_Stegner
https://new.azwater.gov/crm/law-river
http://www.inkstain.net/fleck/2018/04/denver-waters-jim-lochhead-on-the-current-colorado-river-mess/
http://www.kunc.org/post/western-water-managers-meet-relieve-colorado-river-tension
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The meaning of the river and the stories it inspires are necessarily shaped by the memories and 
tales of current and past generations. Each generation must “re-story” the river reflecting its own 
unique place in history. By juxtaposing first-person accounts, second and third person 
“re-tellings,” and historically accurate portraits of persons and places, a compelling story—or 
collection of stories—will emerge. 

 
There is not just one story of the Colorado River. It is also true that there is not just one way to 
approach the task of “finding stories of place.” There are many methods that writers, 
filmmakers, sociologists, historians, journalists and others use to draw out accounts from those 
with lived experience—including, for example, narrative inquiry, image elicitation, 
rephotography, and participatory mapping. And while first-person accounts and primary sources 
represent a kind of gold standard for researchers, there are myriad resources to be tapped for 
important secondary sources that report, analyze, discuss, or interpret primary sources. Check 
your local library, museums, newspapers, and of course the Internet. 

 
Creating “stories of place,” is, finally, an art. But we can get a handle on the process by 
reviewing some different techniques for conducting the “qualitative research” that stands behind 
the story. Each of these “methodologies” has different strengths and weaknesses. Many 
seasoned researchers will use a combination of methods along with some kind of “quantitative 
research” (for a “mixed methods” approach) to offer a different, less subjective analysis. 

 
Narrative Inquiry 
There are many ways to describe the task of research using the methods of “narrative inquiry.” 
According to Catherine Riessman, it is to “connect events and make them meaningful for 
others.” She writes: 

 
The “truths” of narrative accounts are not in their faithful representations of a past world, 
but in the shifting connections they forge among past, present, and future. They offer 
storytellers a way to re-imagine lives (Riessman, 2003). 

 
Stories organize our thoughts, and provide a narrative for human intentions and interpersonal 
events that is readily remembered. In some instances stories may also mend us when we are 
broken, heal us when we are sick, and even move us toward psychological fulfillment and 
maturity. The concept of telling one’s story as a technique for healing can be found in 
indigenous traditions worldwide. (McAdams, 1994). 

 
Education researchers Clandinen and Connelly emphasize the dynamic, participatory, and 
dialogical nature of narrative research in their definition: 

 
Narrative inquiry is a way of understanding experience. It is collaboration between 
researcher and participants, over time, in a place or series of places, and in social 
interaction with milieus. An inquirer enters this matrix in the midst and progresses in this 
same spirit, concluding the inquiry still in the midst of living and telling, reliving and 
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retelling, the stories of the experience that make up people’s lives, both individual and 
social. Simply stated…narrative inquiry is stories lived and told. (Clandinen & Connelly, 
2000, p. 20). 

 
Image Elicitation 
When two or more people discuss the meaning of photographs, they try to figure out something 
together. This is, I believe, an ideal model for research. —Douglas Harper (2002) 

 
Image elicitation is another method widely used by qualitative researchers. Images, maps, video 
or other visual materials are used to facilitate meaningful responses during an interview, to 
prompt memories, to evoke emotional reactions, or to capture social values. In effect, image 
elicitation is a non-verbal accompaniment to standard interviewing techniques. With elicitation, 
images are not just used to elicit and record ethnographic data, but are used to help generate 
data (Lapenta, 2011; Tobin, 1989, Margolis, 1994). 

 
The process begins with the researcher showing images to the informant with the purpose of 
eliciting responses—memories, feelings, thoughts—during an interview. Importantly, pictures 
facilitate communication—especially where conventional interview methods do not suffice or 
wind up being stiff or unnatural, or language barriers stand in the way. Images needn’t be 
limited to conventional photographs. Researchers may ask participants if they have family 
albums, photographs, videos, or other images they would be willing to share and discuss. To a 
farmer, a weather map, a graph of soybean prices, or video of a river flooding may evoke 
memories, strong opinion, honest emotions...and compelling stories. Images may be produced 
by the informants themselves (the so-called native image making technique). When the 
informants produce the images (with a camera, video camera or other means), they bring an 
important level of ownership to the process. 

 

Fig. 1. Using photo elicitation in the field with Masai tribal members. Photo credit: Elisa Bignante, Mikuru, Tanzania, 
2008. https://journals.openedition.org/echogeo/11622 

https://journals.openedition.org/echogeo/11622
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Rephotography 
The Colorado River basin has been extensively photographed at least since John Wesley 
Powell led an expedition to the Grand Canyon in 1869. Thus there is a massive collection of 
visual data to be mined for this project. Rephotography is the act of repeat photography of the 
same site, with a time lag between the two images: a "then and now" view of a particular area. 
Some rephotographs are casual, usually taken from the same view-point but without regard to 
season, lens coverage or framing. Others are very precise and involve a careful study of the 
original image (Margolis & Pauwel, 2011). 

 
These procedures were adapted to, and became formalized as, a form of photographic 
documentary and image-based research in the middle 1970s. The founding work in this style 
was the Rephotographic Survey Project, conceived in 1977 by the project's chief photographer, 
Mark Klett (Klett et al, 1984). This project engaged 120 sites of government survey photographs 
from the American West first recorded in the 1870s. The resulting book, Second View, The 
Rephotographic Survey Project, included precise rephotographs of the same locations 100 
years later along with an essay by Klett on the methodology and problems encountered with 
rephotography. Klett revisited these sites a third time for his 2005 book Third View with a new 
team of photographers including Byron Wolfe, Michael Marshall, and Toshi Ueshina (Klett et al, 
2004). 

 

 
Fig. 2. LEFT: Timothy O'Sullivan, Green River Buttes, 1872 RIGHT: Mark Klett and Gordon Bushaw for the 
Rephotographic Survey Project, Castle Rock, Green River, WY, 1979 

 
Participatory or Community-based Mapping 
Participants are asked to share their own “stories of place” that illustrate personal perspectives 
of life in the Colorado River Basin. This “participatory” method can provide a wealth of 
first-person accounts of life in the watershed. While there are no “rules” regarding the structure 
or media employed for this project, narrative accounts and participant projects are generally 
represented on a project website or physical map. 



91  

The path from initial presentation by the investigator to concrete contribution by the participant 
on the geo-spatially enabled website takes several steps. Study participants are asked to 
complete an online form in which they name and share the geo-coordinates of their “story.” At 
the same time, they have the opportunity to upload texts, photos, videos, or audios to an online 
database along with memories, contemporary descriptions, and/or speculations about the 
future. The “StoryMap” software (ESRI) introduced in Unit IV/Lesson 3 is a great way to 
integrate text, images, and maps. Google “My Maps” is another easy to use tool. Other 
approaches require relatively high level mapping and coding skills. Geographers in particular 
are intrigued with revealing hidden behaviors within landscapes and urban settings. In the 
project below by Czech Geographer, Jiří Pánek, the map shows the paths of children walking to 
school. The “hot spots” show the greatest levels of fear relative to car traffic (Panek, 2018). 

 
Figure 3. Example of a perception of safety map given to school principals. 

 
Leading Questions 
We want to challenge you to use stories of place by posing leading questions that are 
site-specific and historically grounded. These questions should not be posed via stiff surveys or 
laced with academic jargon. While you will be the best “generator” of effective questions for 
your particular situation, here are some examples that reflect the project’s goal of revealing 
hidden aspects of the Colorado River Basin: 

https://docs.google.com/document/d/1N0PTrT4AowUEGdxc_b8xDscwWwrIns-Hc0Qblqv_U0o/edit
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● How has the harnessing or re-directing of the River changed or shaped your local 
environment? Your community? 

● Are there individuals in your family or neighborhood who have suffered an injury or lost a 
loved one due to the River? 

● How have agricultural, mining, or other industrial practices affected the River in your 
community over time? 

● Where does your family get its drinking water? Are you on a city system? A private well? 
Does your family haul water? What does “water security” mean to you? 

● Is the River in your community an obstacle or a passageway? 
● Who in your community—either today or in the past—has tried to make their livelihood 

from the River? What is the story of their success or failure? 
● What recreational opportunities are popular along your stretch of the River? How have 

the ways people have interacted with the River changed over time? 
● What can be learned from Native Americans about water? What debates concerning the 

River are currently underway within the Native American community? 
● Are you aware of any public debates about the River? Who is arguing for what? Whose 

interests are at stake? How will the River change if one group or another gets its way? 
● How has the River changed in your lifetime? In your parent’s lifetime? In your 

grandparent’s lifetime? How do you imagine the River will be when your grandchildren 
are your age? 

 
This list touches on just a few possibilities for stories. In the end, you need to ask questions that 
are meaningful to you, your family, and your community.  Ideally, you will pursue your own 
brand of “qualitative research” and develop the capacity to ask your own questions as a basis 
for your research projects. 
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TESTING THE WATERS 
Story Maps 
Grade Level: 9 - 12 
Subject: Environmental Studies & Humanities 
Time Allotment: three or more 45-minute class periods 

 
SUMMARY 
For this lesson, students create a StoryMap using ArcGIS Online. The Map should 
communicate what the students have learned about the history and/or culture of their study site, 
the stakeholders surrounding their study site, and any pressures on the ecological or economic 
integrity of the study site. 

 

Fig. 1. Screen shot of Sample StoryMap showing extent of Colorado River Basin and partner schools. The StoryMap 
software from ESRI provides an elegant method of connecting text and images with interactive maps. You can even 
link video and other media. To view the “live” StoryMap above, click here. 

https://www.arcgis.com/apps/MapJournal/index.html?appid=e3b4683827354912b3794cf3f2f05463
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LEARNING OUTCOMES 
Students will be able to: 

● Synthesize information collected throughout their investigation of the site. 
● Use the Story Map software to share their investigation with their community, 
● Create a public presentation 

 
MATERIALS 

● Access to a computer connected to the Internet 
● Access to cloud-based software for access to data, personal storage, and collaboration 
● Access to a free ArcGIS Online public account or free school account 

(http://www.esri.com/connected) 
 

BACKGROUND 
According to the American Association for the Advancement of Science (AAAS), the term 
geospatial technology is used to describe the range of modern mapping tools, including global 
positioning systems (GPS), geographic information systems (GIS) and remote sensing (RS), 
such as satellite images. An important aspect of a GIS is its ability to assemble the range of 
geospatial data into a layered set of maps that allow complex themes to be analyzed and then 
communicated to wider audiences. One of the largest software companies providing the 
analytical tools for GIS is the ESRI company. They have, in recent years, made some of their 
powerful tools available through the cloud-based ArcGIS Online. Free public accounts are 
available to anyone, and free organizational accounts are available to K-12 schools 
(organizational accounts have more analytical capabilities than the free public accounts). 
ArcGIS Online allows anyone to map their own data and create multimedia StoryMaps. As 
described by ESRI, “Esri Story Maps let you combine maps with narrative text, images, and 
multimedia content. They make it easy to harness the power of maps and geography to tell your 
story.” 

 
PREPARATION 

1. Students view http://geospatialrevolution.psu.edu/episode1 (13 min 45 sec) and 
http://geospatialrevolution.psu.edu/episode2/chapter3 (3 min 17 sec). Discuss the 
ubiquity of geospatial technology in the mobile world and how it may be useful to 
showcase the SCAPE project. 

2. Students read and review the article entitled What is GIS? 
http://www.esri.com/what-is-gis. 

3. Students explore StoryMaps. A gallery of StoryMaps can be found at. 
https://storymaps.arcgis.com/en/ 

4. Ask students to brainstorm some ideas for sharing what they have learned about their 
study site using GIS and a StoryMap. 

5. Ask them to identify specific community members or stakeholders they would like to 
invite to their presentation. Some suggestions might include their own friends and family, 
the local lawmakers, mayor or council members. 

http://www.esri.com/connected
http://geospatialrevolution.psu.edu/episode1
http://geospatialrevolution.psu.edu/episode2/chapter3
http://geospatialrevolution.psu.edu/episode2/chapter3
http://www.esri.com/what-is-gis
https://storymaps.arcgis.com/en/
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6. Task them with organizing a venue (or you can pre-plan the venue) for a public showing 
of their StoryMaps (alternatives could include an art exhibit, video screening or website) 

7. Students then create practice StoryMaps, and then a StoryMap with their own data. 
 

ACTIVITIES 
Making a map and a StoryMap 

 
1. Use the following link to find the ArcGIS Online Help center and the Getting Started > Create 
a Map Quick Exercise 
http://doc.arcgis.com/en/arcgis-online/get-started/online-quick-exercises.htm 
This 20 min tutorial introduces students to a hands-on exploration of ArcGIS Online. Once they 
have a map, they can share it as a StoryMap. 

 
2. Visit this page for a tutorial on how to make a StoryMap. 
https://storymaps.arcgis.com/en/app-list/basic/tutorial/ 

 
3. Students can download all their own and other SCAPE students’ data from Google Sheets as 
a .csv file. This .csv file can be opened in ArcGIS Online. The data is available through the 
SCAPE portal (https://sites.google.com/a/coloradoriverscape.org/units/home). Go to “Data” then 
select “Public SCAPE Field data”. This is a Google Sheet, you can download it to your computer 
as a .csv (comma delimited file) by selecting “File” > “download as” > .csv. This .csv file can be 
opened in ArcGIS Online. (The csv file could be edited to remove any data you are not 
interested in, before opening it in ArcGIS Online.) 

 
4. To open the .csv file in ArcGIS Online, you sign in with a free public (or school) account. Then 
go to “Maps” and “Add” and “Add Layer from file”. This will open a window where you can 
choose your csv file that you downloaded to your computer, then select “Import Layer”. A new 
window opens where you can select which columns in your csv file contain the location 
information. Scroll down to select “Latitude_of_Sample” for your latitude and 
“Longitude_of_Sample” for your longitude. You amy get a message that some data is missing, 
hit “ok”. And now your data will appear on the map. You can select which variable (attribute in 
GIS lingo) to display by choosing a variable from the drop down menu in “Choose attribute to 
show”. Here is a tutorial to open a .csv file in ArcGIS Online: 
https://learn.arcgis.com/en/projects/get-started-with-arcgis-online/lessons/add-a-layer-from-a-cs 
v-file.htm 

 
5. Once their study site data is in ArcGIS Online, they can customize their map and/or create 
multiple maps by changing which variable is displayed on the map. They could map water 
temperature, pH or other variables to look for patterns, or to visualize the patterns they have 
found. The maps provide students with a compelling way to share their data with the 
community. 

http://doc.arcgis.com/en/arcgis-online/get-started/online-quick-exercises.htm
https://storymaps.arcgis.com/en/app-list/basic/tutorial/
https://sites.google.com/a/coloradoriverscape.org/units/home
https://learn.arcgis.com/en/projects/get-started-with-arcgis-online/lessons/add-a-layer-from-a-csv-file.htm
https://learn.arcgis.com/en/projects/get-started-with-arcgis-online/lessons/add-a-layer-from-a-csv-file.htm
https://learn.arcgis.com/en/projects/get-started-with-arcgis-online/lessons/add-a-layer-from-a-csv-file.htm
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6. The student created maps can also be incorporated into a multimedia StoryMap. They can 
incorporate what they have learned about the history, stakeholders, human impacts of their 
study area as well as their “Awareness to Action” project into their StoryMap. 

 
WRAP UP 
Provide an opportunity for students to practice their presentations before their public event. 
They can provide each other peer reviews to improve their presentations before their public 
performance. 

 
ASSESSMENT 
Collaborate with students on an assessment rubric for their StoryMaps. They can use the rubric 
and refine it during their peer reviews. Scroll down for a sample rubric collaboratively created 
with students. 
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Student Created Project-based Learning Rubric Sample 
 

Score 
Levels 

Content Writing 
mechanics 

Organization Presentation 

A · Shares some 
aspect of study site 
investigation 

·Includes 
1. Data 
analysis from 
research 
2. Map 
3. Ideas from 
“Awareness to 
Action” project 

·Sufficient 
Information to relay 
and support the 
message 
·Easily understood 
Information 

· 

·Few to no 
grammatical 
errors 
·Makes sense 

·Organized – Intro, 
support and 
conclusion 
·Easy to follow, 
smooth transitions 
·Clear main point 

·Not “reading off 
slides” 
·Audience 
engagement 
·Clear speech 
·Appropriate for 
audience 
·Visually 
interesting 
· 

B ·Missing 1 
requirement 
· 

·Few to no 
grammatical 
errors 
·Makes sense 

·Missing 1 
requirement 
·Missing clear 
organization 
·Missing smooth 
transitions 
·OR 
·Missing or 
unclear main point 

·Missing 1 
requirement 
·Speech is 
unintelligible 
·Student stumbles 
on subject matter 
– doesn’t “know 
their stuff” 
·OR 
·Not appropriate 
for audience 
·Not visually 
interesting 

C ·Missing 2 
requirements 

·Many 
grammatical or 
spelling errors 
·Distracting 
errors 

·Missing 2 
requirements 

·Missing 2 
requirements 
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D ·Missing 3 
requirements 

·Many 
grammatical or 
spelling errors 
·Distracting writing 
errors 

·Missing 3 
requirements 
· 

·Missing 3 
requirements 
· 

F ·No Show 
·No presentation 

· 
· 

· 
· 

· 
· 

 

Student Peer Review Form 
Feedback for your classmates on their practice presentations 

1. Using the rubric, what grade would this presentation get? Why? 
2. What was your favorite part? 
3. What are your suggestions for improvement? 

 
RESOURCES & E-LINKS 
Visit the ESRI GIS for Education portal for lessons (some only 15 min long) to teach basics of 
map exploration, see Geoinquiries at http://education.maps.arcgis.com 

 
ACADEMIC STANDARDS 
For UNIT IV Academic Standards click here. 
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TESTING THE WATERS 
Title: Blackout Poetry 
Grade Level: 9 - 12 
Subject: Creative Writing, Literary Studies 
Time Allotment: Variable. Min. two 45-minute class periods 

 

 
INTRODUCTION 
Writers get inspiration from all sorts of places, and for poet Austin Kleon, that inspiration came 
from his daily newspaper. Using only a black marker, Kleon creates poems by blacking out all 
but the words from the newspaper he wants included in his poem.* For this project you will 
create a “Blackout Poem” from a discarded newspaper or other text. 

 
LEARNING OUTCOMES 
Students will be able to: 

● Distinguish between prose and poetry 
● Understand the power of compressed language 
● Gain an appreciation of how poetry uses the “space of the page.” 
● Differentiate between objective and subjective modes of expression. 
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MATERIALS (variable) 
● Old newspapers 
● Discarded textbooks 
● Black marking pens 

 
BACKGROUND 

● Watch the following short video on poet Austin Kleon: 
https://www.amazon.com/Newspaper-Blackout-Austin-Kleon/dp/0061732974 

● Read this short description by William Burroughs of the “Cut Up Method.” 
https://www.writing.upenn.edu/~afilreis/88v/burroughs-cutup.html 

 
VOCABULARY 

prose, poetry, Surrealism, chance operations, cut-up method, found object, found poem, 
concrete poetry, prose, poetry 

 
THE ACTIVITY 

Find a discarded textbook, a newspaper, or other prose and “find the poem” hidden in the 
text. You will do this by blacking out all but a few key words that, read in sequence, 
comprise a poem. While ANY poem you find is a kind of gift, for at least one of your 
attempts, try to select source materials that have something to do with the theme of water. 

 
ASSESSMENT 

● Group discussion of student writing shared orally 
● Poems selected by the instructor for posting on class Wiki 
● Teacher observations of participation 

 
EXTENSIONS 

● Black-out images rather than text. Reference: John Baldessari. 
https://onartetc.wordpress.com/tag/john-baldessari/ 

● Paul Pfeiffer. Caryatid. (Scroll to minute 27:07). Video Erasure. 
https://art21.org/watch/art-in-the-twenty-first-century/s2/paul-pfeiffer-in-time-
segment/ 

● Use a computer to black-out text using the standard Adobe Acrobat highlighter function. 
● Organize a spoken word event where the finished poems are read aloud. 
● Create a gallery exhibition of excised photographs. 
● Write a research paper on erased political figures from historical photos. 

 
ADDITIONAL RESOURCES 

● Erasure through History: 
https://docs.google.com/file/d/0B2boOdXlIxgsNjI2YmI5MzMtZjdhOC00OWRkLThhOTg
t ZDViZmM1ODJjZTQ5/edit?hl=en 

https://www.amazon.com/Newspaper-Blackout-Austin-Kleon/dp/0061732974
https://www.writing.upenn.edu/%7Eafilreis/88v/burroughs-cutup.html
https://onartetc.wordpress.com/tag/john-baldessari/
https://art21.org/watch/art-in-the-twenty-first-century/s2/paul-pfeiffer-in-time-segment/
https://art21.org/watch/art-in-the-twenty-first-century/s2/paul-pfeiffer-in-time-segment/
https://docs.google.com/file/d/0B2boOdXlIxgsNjI2YmI5MzMtZjdhOC00OWRkLThhOTgtZDViZmM1ODJjZTQ5/edit?hl=en
https://docs.google.com/file/d/0B2boOdXlIxgsNjI2YmI5MzMtZjdhOC00OWRkLThhOTgtZDViZmM1ODJjZTQ5/edit?hl=en
https://docs.google.com/file/d/0B2boOdXlIxgsNjI2YmI5MzMtZjdhOC00OWRkLThhOTgtZDViZmM1ODJjZTQ5/edit?hl=en
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ACADEMIC STANDARDS 
Common Core for ELA Standards. 

 

*This project takes its inspiration from the following source:: 
--http://www.pbs.org/newshour/extra/daily-videos/writer-transforms-newspaper-articles-into-poetry/ 
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TESTING THE WATERS 
Title: Documentary Photography & the Photo Essay 
Grade Level: 9 - 12 
Subject: Photography, photojournalism 
Time Allotment: Variable. Min. two 45-minute class periods plus one on-site field trip 

 

Mark Klett and Byron Wolfe (2010). Overlooking rafters on the Colorado River. Above Marble Canyon near Lee’s 
Ferry, Arizona. Overlay: Grand Canyon, Colorado River, William Bell, 1872 (Courtesy National Archives). 

 
SUMMARY 
Students consider the function of documentary photography and the photo essay. They 
research a number of historical and contemporary documentary photographers and photo 
essayists. They create their own photo essay around the theme of water. They reflect on their 
knowledge of the processes of observation, focused attention, and inquiry while actively 
engaging the natural world and their community. They apply their knowledge to other academic 
and real-world contexts. 

 
LEARNING OUTCOMES 
Students will be able to: 

● define what photography is. 
● define what journalism is 
● define what photojournalism is. 
● tell a story using only images. 
● learn to analyze documentary images by famous photographers such as Louis Hines, 

Dorothea Lange, Eugene Smith, Pete McBride, and Mark Klett. 
● Understand the importance of water in their local community and environment. 
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● use interview techniques to develop their project. 
● create a photo essay about water 
● reflect on their knowledge of the processes of observation, focused attention, and 

inquiry, and apply their knowledge to other academic and real-world contexts 
 

MATERIALS (variable) 
● A camera (could anything from your phone to a professional DSLR) 
● Computers with Internet capability for sharing your work 

 
Materials for presenting photographs: 16-x-20-inch paper or board for mounting and displaying 
photographs with captions. Alternatively, paper for accordion books—good-quality, 
heavy-weight paper eight times as long as it is wide (for a nine-page book, paper should be nine 
times as long, etc.); two pieces of cardboard, foam core, or other paper board for book covers; 
rulers; scissors; glue sticks; and tools for scoring and folding (e.g., a bone folder). 

 
BACKGROUND 

● Photojournalism 101: https://www.youtube.com/watch?v=CxM965RrTBA 
● http://phoenixtransect.org/ (Photography by ASU students and faculty) 
● Students define key terms in their journals 

 

Zixuan Wang, Seasonal Change of Salt River, February 2016 
 

VOCABULARY 
Photography, photojournalism, transect, documentary photography, photo essay 

 
ACTIVITIES 
Warmup: Get your feet wet with a “Photo Scavenger Hunt.” Create a portfolio of images that 
addresses the challenges as outlined in the Photo Scavenger Hunt handout. 

 
The Photo Essay, Step by Step: 

1. Choose one of the following strategies for developing your photo essay: 
a. Photo Essay #1: Document a Local Event. The town I live in has an annual kayak 

race. To turn this into a photo essay, one could arrive early to catch the kayakers and 

https://www.youtube.com/watch?v=CxM965RrTBA
http://phoenixtransect.org/
http://phoenixtransect.org/sitefiles/pages/contributor.php?contributor=Zixuan_Wang
https://docs.google.com/document/d/1zw3cbb7xQLHfEpI03hLkSyTzGXEbl2ZbGq5kAHCRBJA/edit#bookmark%3Did.d41cwzmdldvs
https://docs.google.com/document/d/1eorvLjEKhqhsGc6s1STAElQNkygJV-TSMgP7WgcWEzs/edit#heading%3Dh.gjdgxs
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sponsors as they are preparing, then photograph the kayakers throughout the day, 
and finish with some shots of tents coming down and everyone heading home. 

b. Photo Essay #2: Exhibition. Find an exhibition--ideally on the theme of water-- at a 
nearby gallery or museum. Not only photograph the pieces themselves but also 
those in attendance—how they are interacting with the pieces and among 
themselves. If you can, attend the reception so you can also capture the artist or 
artists whose work is on display or the curators of the exhibit. 

c. Photo Essay #3: Transformation (Short-term). For this photo essay, find a subject 
that is undergoing a short-term transformation. This could include transformations in 
water levels in local reservoirs, the effect of snow melt or rain fall, or the effect of 
controlled irrigation on a garden. This sort of essay should take no longer than a 
month or so to tell the story. 

d. Photo Essay #4: Transformation (Long-term). Think pregnancy, from the baby 
bump through to birth and maybe even the first birthday, or following a returning 
soldier and their transformation back to civilian life. This project should last months 
and could be worked around other projects being completed at the same time. 

e. Photo Essay #5: A Day in the Life. For this essay, find someone who works in the 
realm of water--such as a biologist, a water quality expert, a hydrologist, or a 
competitive rower. Ideally they would let you follow him or her for a day, both behind 
the scenes and during their job. If there are times when photos cannot be taken, then 
you can use the text option for a photo essay and supplement your photos with some 
captions or short written passages. 

f. Photo Essay #6: Raise Awareness. Find a local non-profit dedicated to 
environmental education or improving water quality.  Document their daily 
operations, their personnel, and who or what they are helping. Give a visual sense of 
what they are trying to accomplish and why it is important. 

g. Photo Essay #7: Turn a Day Out into Reportage. Find a location one would 
normally go to for a day out but treat this day out more as reportage—photograph 
behind the scenes shots, interview workers and customers. Locations could include 
swimming pools, nature preserves, or movie theaters. 

h. Photo Essay #8: Give Meaning to Street Photography. Hit the streets and 
document the faces of the homeless or the lives of streetwalkers. Try to go deeper 
than the surface and look for what passersby tend to ignore. 

i. Photo Essay #9: Neighbors. Find a neighborhood and, after photographing the 
homes, ask to photograph those inside the homes. You could photograph them 
inside their homes or just in their doorways, depending upon what you want the focus 
to be on—the interiors or the individuals within those interiors. 

j. Photo Essay #10: Education. Find a school and photograph its students, teachers, 
and classrooms. Show the students studying and playing and the teachers teaching 
and on break. Photograph the computer labs and technology if it is a more affluent 
school or focus on what the teachers make do with if it is a less affluent school. For a 
longer essay, you could compare and contrast a rural school to a city school. 
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2. Production. Use your camera to frame compelling shots of your chosen subject. Keep 
notes on your photos including names, dates, places. For tips on photography, 
reference the Photojournalism 101 video: 
https://www.youtube.com/watch?v=CxM965RrTBA 

 
3. Presentation. Students lay out their photo essay and texts. Students mount images on 

16-x-20-inch pages, artfully arranging them and interspersing them with text derived from 
their own research and interviews. 

 
4. Students can also make accordion books in which to present their images. 

Instructions for making accordion book: 
a. Fold long sheet of paper in half and crease fold with bone folder. Bringing the left 

and right sides to the center, fold and fold in half again. Fold each of those 
sections in half again to create eight sections. Re-crease all the folds, making an 
accordion. 

b. Cut two pieces of cardboard 1/8 inch larger than the height and width of pages. 
c. OPTIONAL: Cut two pieces of colored or patterned paper or cloth 1½ inches 

larger on all sides than the height and width of cover board. 
d. Spread glue stick over one entire side of one cover board. 
e. Center glued side of board on paper/cloth cover and press down firmly. 
f. Cut corners of the cover at a diagonal but don't make cuts closer than 1/4 inch 

from the corners of board. 
g. Glue and fold edge of cover material around corners of board. 
h. Repeat for back cover. 
i. Spread glue stick over the inside front cover. Center first page of accordion over 

the cover and press down firmly. Use bone folder if available. 
j. Repeat for inside back cover. 
k. Spread glue stick on back of photos and texts and attach to pages. (Note: 

Instead of gluing, insert photos into diagonal slits cut into accordion paper at all 
four photo corners. Allow room for captions below.) 

l. Neatly write captions below each image or print out, cut to size, and glue 
captions made on a digital printer. 

 
ASSESSMENT 
Diverse assessment strategies can be used that relate to the objectives of the activity. For 
example: 

● Group discussion of student photography projects 
● Photo portfolios graded by the instructor using a common rubric 
● Teacher observations of participation 

 
EXTENSIONS 
Provides additional activities for continued investigation into concepts addressed in the activity. 
Extensions can also be used for further assessment. 

https://www.youtube.com/watch?v=CxM965RrTBA
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● Using digital effects, mimic a “plein air painting” from a site along a stream or river. 
● Create a photo essay that details temporal changes along the River 
● Make a Camera Obscura: https://www.youtube.com/watch?v=T1OwVx8-Fig.  Create 

“historical” photos using your new camera using the cyanotype process. 
https://www.columbiamuseum.org/sites/default/files/PDFs/Solar%20Art-
%20High%20Sc hool.pdf 

● Make a pinhole camera: 
http://www.getty.edu/education/teachers/classroom_resources/curricula/art_science2/le
s son06.html 

 
RESOURCES 

● http://www.pbs.org/newshour/extra/lessons-plans/a-picture-is-worth-1000-words/ 
● Sensory description: 

http://teacherweb.com/CA/BellaVistaMiddleSchool/McDonald/Sensory-
Description.doc 

● Study of the Spanish-speaking People of Texas: 
http://www.cah.utexas.edu/ssspot/index.php 

 
ACADEMIC STANDARDS 
The project references National Standards for Visual Arts and Common Core Standards for 
English Language Arts. 

 
 

*This project is based on a number of sources: 
--http://www.pbs.org/newshour/extra/lessons-plans/a-picture-is-worth-1000-words/ 
--10 Ideas for Photo Essays: 
https://improvephotography.com/30816/10-ideas-creative-photo-essays/ 
--Dorothea Lange Photo Essay Project: 
http://www.getty.edu/education/teachers/classroom_resources/curricula/dorothea_lange/lange_l 
esson08.html 
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TESTING THE WATERS 
Water Photo Scavenger Hunt 

Summary 
The players’ task is to find as many different examples of water in everyday life as they can. As 
it’s a photo scavenger hunt, they need to take a picture of each example that they can think of. 
Use this activity as a warm-up to the Photo Journalism Project. 

 
Materials 
● Pen & paper (optional) 
● Cameras (cell phone cameras are fine) 
● Computer with internet connection (optional) 

 
Individuals or Teams? 
If you’re setting this as a homework assignment for school kids, it should be done individually. 
Otherwise, this game can be played individually or in small teams – it depends on how large 
your group is. 

 
Instructions 
The players’ task is to find as many different examples of water in everyday life as they can. As 
it’s a photo scavenger hunt, they need to take a picture of each example that they can think of. 

 
Examples 
Here are some examples of different water items and sources that they might identify. 
Ideally, the final list would be generated by the students themselves: 

 
❑ Puddle 
❑ Lake 
❑ Stream 

❑ Reservoir 
❑ Water bottle 
❑ Faucet 
❑ Fountain 
❑ Irrigation gate 
❑ Car wash 
❑ Water balloon bursting 
❑ Super soaker spraying 
❑ Hosepipe that’s turned on 
❑ Washing machine that’s running 
❑ Windscreen wipers in use 
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❑ Place where water soaks in 
❑ Place where water runs off 
❑ Place to get a drink 
❑ Polluted or stagnate water 
❑ Fast running water 
❑ Waterfall 
❑ River rapids 
❑ Place where water enters a system 

❑ Place where water is contained 
❑ Place where water leaves a system 

❑ Water dripping 
❑ Water being wasted 
❑ Water being conserved 
❑ Water being shared 
❑ Water being hauled 
❑ Water in a ditch 
❑ Water concealed/revealed 
❑ Water controlled 
❑ Water harnessed 
❑ Water evaporating 
❑ Water disappearing 
❑ Something that water has changed 
❑ Sacred water 
❑ Something that has changed water 
❑ Beautiful water 
❑ Water as mirror 

· 
Alternatives 
If this is being planned as a chemistry or general science scavenger hunt, you could 
make it an H2O hunt instead – with this option, students would also have to find steam 
and ice items. 

 
Scoring 
Players earn one point for every different water item that they take a photo of. 
You could also award bonus points for other factors like funny photos, creativity, artistic 
merit, etc. 
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Internet Version 
If you’re concerned that some of the players may not have access to a camera (particularly if 
using with young people from low-income families), you could set this as an internet scavenger 
hunt instead. 

 
With this option, the players would go online and look for examples of the water sources and 
items instead. They could then copy and paste the images into a Word document – this can be 
a good option if wanting to organize this as a classroom activity. 

 
Other Water Games 
If you’re organizing this scavenger hunt for a youth group or birthday party, check out our sister 
site Youth Workin’ It for 10 other water games that are perfect for using with young people. 

 
Based on an idea by Stephen Pepper, 2013. 

 

>Table of Contents 

http://youthworkinit.com/10-water-games-for-youth/
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TESTING THE WATERS 
STOP MOTION ANIMATION - Water in the West (working title) 
Grade Level: 9 - 12 
Subject: Visual Art (Animation) & Computer Technology 
Time Allotment: Variable. For full video production, allow 8, 45-minute sessions. 

 
 
 

Nick Park, stop motion animator, working on a scene from The Wrong Trousers (2003). 
 

PROJECT OVERVIEW 
Your challenge is to create a story-driven stop-motion animation around the subject of 
“Water in the West.” Stop motion animation is a technique that brings static objects to 
life. It may be familiar to you through movies like Wallace and Gromit, Coraline, 
Nightmare Before Christmas or perhaps the old Gumby cartoons. The technique 
harnesses a curious perceptual effect—that is, static objects (be they found objects or 
specially created figures) shot with film or video in sequential order appear to come to 
life. Stop Motion animations can be either 2D or 3D. 

 
DEFINITION & HISTORY 
Stop motion animation (also called stop frame animation) is animation that is captured 
one frame at a time, with physical objects that are moved between frames. When you 
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play back the sequence of images rapidly, it creates the illusion of movement—a 
perceptual effect known as persistence of vision. 

 
The earliest known examples of this film technique date back to the dawn of cinema 
itself. Some people cite The Sculptor’s Nightmare (1908) as being the oldest extant 
example of “claymation” (a particular kind of stop motion animation using clay to create 
the illusion of movement). To see an example, click on the link above and scroll to 
minute 6:20. See also this article from the Smithsonian Magazine detailing several turn 
of the century animated films. 
https://www.smithsonianmag.com/smart-news/the-earliest-stop-motion-animations-are- 
weirdly-wonderful-23906192/ 

 
OBJECTIVES 

● Historical: To understand the significance of stop motion animation in the 
history of film, video, and media arts. 

● Technical: To become familiar with analog and digital techniques—including 
the operation of cameras, lighting equipment, and computer software—for 
creating stop motion animations. 

● Conceptual: To explore the theme of water in our drought-weary West. 
 

REQUIREMENTS 
● Final animation should be between 30 seconds and 2 minutes long. 
● Animation should include at least two transitions (cut, fade, dissolve, wipe, 

etc.) 
● Animation should use at least two different camera angles or zoom settings 

(Close-ups, wide-shots, etc). 
● Animation should incorporate sound...but not just as a “soundtrack.” It must 

be appropriate for the concept of the work and effectively integrated. 
Consider Foley Effects, sampling, and voice-overs. 

● Animation should include a title (at the beginning) and credits (at the end) of 
the final video. 

● Final animation should be exported to class computer in .mp4 format. 
● A poster containing one image and the title of the final video. This can be 

completed in Adobe Photoshop or Illustrator. 
 

PROCESS 
Phase I: Pre-Production [2 class periods] 

1. Review the Activities on Water in the West provided below (APPENDIX A). 
2. Review the “Questions for Getting Started” list (APPENDIX B). 

https://www.youtube.com/watch?v=gmEVNze4XXE
https://www.smithsonianmag.com/smart-news/the-earliest-stop-motion-animations-are-weirdly-wonderful-23906192/
https://www.smithsonianmag.com/smart-news/the-earliest-stop-motion-animations-are-weirdly-wonderful-23906192/
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3. Brainstorm some initial ideas and approaches with a partner. You may 
choose to recreate an historical moment or personal memory, create a story 
unfolding in “the present,” or engage in “speculations about the future”...an 
approach often used by writers of science fiction. Come up with at least three 
ideas for a narrative on the theme of “Water in the West.” Consider whether 
your work is “fictional” (a product of your imagination) or “non-fictional” (based 
on true stories or history). 

4. Your teacher will help to divide the class into four or five teams of 3 - 5 
individuals. Each team will coalesce around a particular “approach” (see #3). 

5. Storyboard (see Glossary) your best narrative and create detailed 
drawings/sketches. You needn’t use color, but you should provide a written 
description for each shot. If you are not comfortable in your drawing abilities, 
use photographs or Photoshop / Illustrator. Divide the work amongst your 
team members. Be prepared to share with class. 

6. Get feedback on your initial sketches/storyboard from your teacher and the 
class as a whole. 

7. Complete the full storyboard. It should include at least 24 frames and illustrate 
the full arc of your story. 

 
Phase II: Production (Create Content & Animate). [3 class periods] 

While there are many ways to create a stop motion animation, for this project 
you and your team will use a digital camera tethered to a laptop computer or 
other suitable computer. You will be able to capture individual frames of your 
animation and immediately observe the effects in stop motion animation software 
(such as iStop Motion for Mac or DragonFrame for both Mac and PC). Your 
teacher and the team from ASU will introduce you to the basic techniques. Either 
of these softwares allow you to capture frames with an external camera tethered 
to a computer, or to import sequences of photos shot in an “untethered” mode 
(not connected to the computer). 

 
Tip: Keep your work organized! You should divide your animation photos into 
separate sequences and store in separate shot folders. Consider a numbering 
system such as 0001, 0002, 0003, etc. to avoid automated counting errors. 

 
Phase III: Post-Production (Final Edits & Exporting). [2 class periods] 

Place your exported animation (.mp4) and all source material in a folder called 
GroupName_Animation. Compress this folder and upload to the class Google 
Drive. 
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EXAMPLES OF STUDENT WORK 
● No. 2 by Grace Olson https://vimeo.com/246564378 
● Donnette by Sam Barboa https://vimeo.com/246570810 
● The Water Cycle Project (8th grade): 

https://www.youtube.com/watch?time_continue=3&v=W4X_qV5aQ2A 
 

READING 
Selections from Launching the Imagination by Mary Stewart and Multimedia 
DeMystified. Your teacher will provide handouts or a link to a .pdf. 

 
TUTORIALS 
Stop Motion Tutorial: Basic Setup & Animation 

https://www.youtube.com/watch?v=jrZMpA2DSe4 
Slant Lens stop motion tutorial (Trisha Zemp): 

https://www.youtube.com/watch?v=knLaovT6L0E 
Stop motion using Adobe After Effects (Tutorials 1 & 2): 

https://www.youtube.com/watch?v=-ylOrgulX7Q 
https://www.youtube.com/watch?v=Gr5r48O516s 

Official Adobe After Effects animation tutorial: 
https://helpx.adobe.com/after-effects/how-to/aftereffects-understanding-animatio 
n-cc.html?playlist=/ccx/v1/collection/product/after-effects/segment/designer/exple 
vel/beginner/applaunch/orientation/collection.ccx.js&ref=helpx.adobe.com 

How to Animate Water for Stop Motion Video: 
https://www.youtube.com/watch?v=2Cw8xeWYaUA 

 
SOFTWARE 

● Dragonframe: https://www.dragonframe.com/downloads/ 
● MonkeyJam: http://monkeyjam.org/ 
● iStopMotion (for Mac): Download: https://boinx.com/download/ Low cost (v. 

3) is $19.99. Pro version is $49.99. 
● Stop Motion Studio: https://www.cateater.com/ 
● Stopmotion Studio 4 ($79.99): 

https://www.honestech.com/main/stopmotion-studio-40.asp 
 

FILMS & TIPS 
 

Top 10 Feature-length Movies using Stop Motion (according to YouTube) 
https://www.youtube.com/watch?v=87gSm9HLB_0 

https://vimeo.com/246564378
https://vimeo.com/246570810
https://www.youtube.com/watch?time_continue=3&v=W4X_qV5aQ2A
https://www.youtube.com/watch?v=jrZMpA2DSe4
https://www.youtube.com/watch?v=knLaovT6L0E
https://www.youtube.com/watch?v=-ylOrgulX7Q
https://www.youtube.com/watch?v=Gr5r48O516s
https://www.youtube.com/watch?v=2Cw8xeWYaUA
https://www.dragonframe.com/downloads/
http://monkeyjam.org/
https://boinx.com/download/
https://www.cateater.com/
https://www.honestech.com/main/stopmotion-studio-40.asp
https://www.youtube.com/watch?v=87gSm9HLB_0
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1. The Nightmare Before Christmas, Tim Burton (1993) 
2. Coraline, Laika (2009) 
3. Fantastic Mr. Fox, Wes Anderson (2009) 
4. Wallace & Gromit -- Curse of the Were-Rabbit, Nick Park (2005) 
5. Chicken Run, Aardman Animations (2000) 
6. Rudolph the Red Nose Reindeer, Rankin/Bass (1964) 
7. James and the Giant Peach, Henry Selick (1996) 
8. Corpse Bride, Tim Burton (2005) 
9. Mary and Max, Adam Elliot (2009) 
10. ParaNorman, Laika (2012) 

 
Cool Innovative “Art Films” and “Thematic” projects using Stop Motion 

1. Alice, Jan Švankmajer (1988) 
2. Street of Crocodiles, Brothers Quay (1986) 
3. Stems, Ainsle Henderson, https://vimeo.com/264137664 (2015?) 
4. Water, Timothy S TV (2014), 

https://www.youtube.com/watch?v=FBYtY8-Uams 
5. Daisy Jacobs (2015), https://www.youtube.com/watch?v=k4hJDBGg3mo 
6. Magic Water, Guldes (2011), https://vimeo.com/27873434 
7. The Marshmallow Test, NPR, https://vimeo.com/270422012 (2018) 
8. Martha Colburn https://marthacolburn.com/ 
9. Lottie Reiniger https://www.youtube.com/watch?v=fHhpAT1i2tc 
10. StoryCorps Animations https://storycorps.org/animation/ 

 
The Art of Stop Motion Animation Ken A Priebe 

https://www.amazon.com/Art-Stop-Motion-Animation-Ken- 
Priebe/dp/1598632442/ref=sr_1_1?ie=UTF8&qid=1515555145&sr=8- 
1&keywords=The+Art+of+Stop+Motion+Animation+Priebe 

 
Silhouette Animations by Lottie Reiniger - in this interview Reiniger shows how she 
makes and animates her puppets: 

https://www.youtube.com/watch?v=fHhpAT1i2tc 
 

“Stop-motion Animation: Frame by Frame Film-making with Puppets and Models 
by Barry Purves 

https://www.amazon.com/Stop-motion-Animation-Film-making-Puppets- 
Models/dp/1472521900/ref=sr_1_1?s=books&ie=UTF8&qid=1515557945&sr=1- 
1&keywords=barry+purves 

https://en.wikipedia.org/wiki/The_Nightmare_Before_Christmas
https://en.wikipedia.org/wiki/Coraline_(film)
https://en.wikipedia.org/wiki/Fantastic_Mr._Fox_(film)
https://en.wikipedia.org/wiki/Chicken_Run
https://en.wikipedia.org/wiki/Rudolph_the_Red-Nosed_Reindeer#Stop-motion_animation_television_special_(1964)_and_sequels_(1976%E2%80%9379)
https://en.wikipedia.org/wiki/James_and_the_Giant_Peach_(film)
https://en.wikipedia.org/wiki/Corpse_Bride
https://en.wikipedia.org/wiki/Mary_and_Max
https://en.wikipedia.org/wiki/ParaNorman
https://en.wikipedia.org/wiki/Alice_(1988_film)
https://en.wikipedia.org/wiki/Jan_%C5%A0vankmajer
https://en.wikipedia.org/wiki/Street_of_Crocodiles
https://vimeo.com/264137664
https://www.youtube.com/watch?v=FBYtY8-Uams
https://www.youtube.com/watch?v=k4hJDBGg3mo
https://vimeo.com/27873434
https://vimeo.com/270422012
https://marthacolburn.com/
https://www.youtube.com/watch?v=fHhpAT1i2tc
https://storycorps.org/animation/
https://www.amazon.com/Art-Stop-Motion-Animation-Ken-Priebe/dp/1598632442/ref%3Dsr_1_1?ie=UTF8&amp%3Bqid=1515555145&amp%3Bsr=8-1&amp%3Bkeywords=The%2BArt%2Bof%2BStop%2BMotion%2BAnimation%2BPriebe
https://www.amazon.com/Art-Stop-Motion-Animation-Ken-Priebe/dp/1598632442/ref%3Dsr_1_1?ie=UTF8&amp%3Bqid=1515555145&amp%3Bsr=8-1&amp%3Bkeywords=The%2BArt%2Bof%2BStop%2BMotion%2BAnimation%2BPriebe
https://www.amazon.com/Art-Stop-Motion-Animation-Ken-Priebe/dp/1598632442/ref%3Dsr_1_1?ie=UTF8&amp%3Bqid=1515555145&amp%3Bsr=8-1&amp%3Bkeywords=The%2BArt%2Bof%2BStop%2BMotion%2BAnimation%2BPriebe
https://www.youtube.com/watch?v=fHhpAT1i2tc
https://www.amazon.com/Stop-motion-Animation-Film-making-Puppets-Models/dp/1472521900/ref%3Dsr_1_1?s=books&amp%3Bie=UTF8&amp%3Bqid=1515557945&amp%3Bsr=1-1&amp%3Bkeywords=barry%2Bpurves
https://www.amazon.com/Stop-motion-Animation-Film-making-Puppets-Models/dp/1472521900/ref%3Dsr_1_1?s=books&amp%3Bie=UTF8&amp%3Bqid=1515557945&amp%3Bsr=1-1&amp%3Bkeywords=barry%2Bpurves
https://www.amazon.com/Stop-motion-Animation-Film-making-Puppets-Models/dp/1472521900/ref%3Dsr_1_1?s=books&amp%3Bie=UTF8&amp%3Bqid=1515557945&amp%3Bsr=1-1&amp%3Bkeywords=barry%2Bpurves
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“The Animator’s Survival Kit” Richard Williams 
https://www.amazon.com/Animators-Survival-Kit-Principles- 
Classical/dp/086547897X/ref=sr_1_1?s=books&ie=UTF8&qid=1515558034&sr= 
1- 1&keywords=the+animators+survival+kit 

 
Link to Google doc collection of animations: 

A continuing growing library of links to amazing stop-motion animations can be 
found at the link below. You can add to the library by e-mailing Professor Harp 
your links to films that you feel should be included (hilary.harp@asu.edu). 
**https://docs.google.com/spreadsheets/d/1TejXD_XNfxbwb12o3anqlnWElGEIH 
S9Sznzr8V2A Uh0/edit#gid=0** 

 
GRADING (100 points total) 

 
25 – Conceptual Development. Does your concept about “Water in the West” 
inform your final animation? Does the work draw from a cohesive set of ideas 
which are extended in innovative ways through the animation? 
25 – Technical Development. Did you satisfy the technical requirements of the 
project? Does the final work demonstrate knowledge of the proper use of 
camera and computer techniques and the skills necessary for completing the 
project? Is there evidence of effective of pre-production, production, and 
post-production engagement? 
25 – Aesthetic Development. How well is the project made? Are the formal 
elements successful? Does it have an expressive dimension? Is it innately 
beautiful and/or emotionally engaging? 
25 – Participation/ Preparedness. Did you follow all the requirements? Was the 
project turned in on time? Did you and your team create a poster? Did you 
participate in critique? Did you use class time efficiently? For the written Artist 
Statement & Storyboard, did you address the ‘what, how, why’ of the work? Is the 
project professionally presented? 

https://www.amazon.com/Animators-Survival-Kit-Principles-Classical/dp/086547897X/ref%3Dsr_1_1?s=books&amp%3Bie=UTF8&amp%3Bqid=1515558034&amp%3Bsr=1-1&amp%3Bkeywords=the%2Banimators%2Bsurvival%2Bkit
https://www.amazon.com/Animators-Survival-Kit-Principles-Classical/dp/086547897X/ref%3Dsr_1_1?s=books&amp%3Bie=UTF8&amp%3Bqid=1515558034&amp%3Bsr=1-1&amp%3Bkeywords=the%2Banimators%2Bsurvival%2Bkit
https://www.amazon.com/Animators-Survival-Kit-Principles-Classical/dp/086547897X/ref%3Dsr_1_1?s=books&amp%3Bie=UTF8&amp%3Bqid=1515558034&amp%3Bsr=1-1&amp%3Bkeywords=the%2Banimators%2Bsurvival%2Bkit
https://docs.google.com/spreadsheets/d/1TejXD_XNfxbwb12o3anqlnWElGEIHS9Sznzr8V2AUh0/edit#gid%3D0
https://docs.google.com/spreadsheets/d/1TejXD_XNfxbwb12o3anqlnWElGEIHS9Sznzr8V2AUh0/edit#gid%3D0
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APPENDIX A: Activities for Water in the West 
 

1. Read the following Introduction to methods for conducting Qualitative 
Research: The Colorado River Re-storied. 

2. Ask yourself, “What do I want to learn about this (person, place, thing)? While 
large-scale speculations about the Colorado River as a whole are compelling, 
try to focus your question on your local community or reach of the River. 

3. What “informants” can you enlist and/or what resources do you need to get 
the “inside story?”—the “nitty gritty” of your local situation. 

4. What research methods—Narrative Inquiry, Image Elicitation, 
Rephotography, or Participatory Mapping...or other—would help guide your 
project—that is, help to frame and focus your question? (For a description of 
of each method, refer to the Introduction in item #1.) 

5. Create a “script” for yourself. What role are you playing in the research? Are 
you an active participant in the research or a detached observer? What kind 
of skills do you need to successfully engage in the research? Would the 
process be served by a collaborative approach where classmates work 
together to create the final project? 

6. Be aware of the scope and “feasibility” of your project, given logistical, 
financial, and temporal constraints. 

7. Set clear goals. Build realistic “benchmarks” into a timeline, and make a 
“reverse calendar” that works backwards from your final deliverable to your 
present moment. 

https://docs.google.com/document/d/1BNyVLUeRW2k1jQBOyaZhsM1mycvg9OIMis3-scAydos/edit#heading%3Dh.gjdgxs
https://docs.google.com/document/d/1BNyVLUeRW2k1jQBOyaZhsM1mycvg9OIMis3-scAydos/edit#heading%3Dh.gjdgxs
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APPENDIX B: Questions to Get You Started 
 

● How has the harnessing or re-directing of the River changed or shaped your 
local environment? Your community? 

● Are there individuals in your family or neighborhood who have suffered an 
injury or lost a loved one due to the River? 

● How have agricultural, mining, or other industrial practices affected the River 
in your community over time? 

● Where does your family get its drinking water? Are you on a city system? A 
private well? Does your family haul water? What does “water security” mean 
to you? 

● Is the River in your community an obstacle or a passageway? 
● Who in your community—either today or in the past—has tried to make their 

livelihood from the River? What is the story of their success or failure? 
● What recreational opportunities are popular along your stretch of the River? 

How have the ways people have interacted with the River changed over time? 
● What can be learned from Native Americans about water? What debates 

concerning the River are currently underway within the Native American 
community? 

● Are you aware of any public debates about the River? Who is arguing for 
what? Whose interests are at stake? How will the River change if one group 
or another gets its way? 

● How has the River changed in your lifetime? In your parent’s lifetime? In your 
grandparent’s lifetime? How do you imagine the River will be when your 
grandchildren are your age. 
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APPENDIX C: ANIMATION VOCABULARY 

 
Analog 
Continuous information with “analogs” from the real world.  An analog device is usually 
a combination of both “analog machine” and “analog media” that can together measure, 
record, reproduce, or broadcast continuous information—for example, grades of 
transparency, voltage, resistance, rotation, or pressure. In theory, the continuous 
information has an infinite number of possible values with the only limitation on 
resolution being the accuracy of the analog device. (Analog information is distinct from 
digital information, which deals in discrete binary codes and not continuous information). 
[Example: The clay figures used in the creation of a “claymation” animation are 
“analog.” The recording of the various poses with a digital camera and its subsequent 
manipulation with computer-based software is “digital.”] 

 
Animation 
A filmmaking technique where the illusion of motion is created frame-by-frame. The 
word comes from the Latin word, "anima," meaning "life" or "soul". 

 
Animator 
The person who draws the moving character in an animated film. 

 
Background 
A flat piece of artwork that is the setting for a moving character in an animated film. A 
background could be a picture of a forest, a sky, a room, or a castle. 

 
Cel 
A clear piece of plastic on which the animator's finished drawings are painted. The cel is 
clear so that when placed over the background, the animated characters appear to be in 
a setting. 

 
Digital Media 
Digital media are any media that are encoded in machine-readable formats. Digital 
media can be created, viewed, distributed, modified and preserved on digital electronics 
devices. When something is “digitized”—be it a sound wave, a continuous tone 
photograph, or a video—this means that it has been encoded as a series of discrete 
binary bits of data—ones and zeros—that can be captured, stored, manipulated, and 
transmitted efficiently. 

https://en.wikipedia.org/wiki/Media_(communication)
https://en.wikipedia.org/wiki/Machine-readable_data
https://en.wikipedia.org/wiki/Digital_electronics


10 

 

 

Extremes 
Drawings that are at the beginning and end of a particular pose. 

 
Foley Effects 
Foley—named after sound-effects artist Jack Foley (1891–1967)—is the reproduction of 
everyday sound effects that are added to film, video, and other media in post-production 
to enhance audio quality. These reproduced sounds can be anything from the swishing 
of clothing and footsteps to squeaky doors and breaking glass. 

 
Frame 
An individual still picture on a strip of film. 24 frames equal one second of a motion 
picture. 

 
Frame-by-frame 
The filmmaking technique in animation where each frame is exposed one at a time and 
the object being photographed is slightly altered for each picture. 
Inbetweens 
Drawings that are in-between the drawings that are at the beginning and end poses. 
(see also “Tweening”). 

 
Ink and Paint 
The step in cel animation where the animator's drawings are placed on cels to be 
photographed. A drawing is outlined on the front of the cel with black ink, while the back 
of the cel is painted. 

 
Kinestasis (Kin-e-sta'-sis) 
An animation technique using a series of still photographs or artwork to create the 
illusion of motion. 

 
Model Sheet 
A reference sheet for animators that shows a number of different poses of an animated 
character. The model sheet also shows how characters relate in size to other 
characters. 

 
Persistence of Vision 
Refers to the optical illusion in which multiple discrete (single) images blend into a 
continuous moving image in the human mind. This perceptual effect is thought to be 
the explanation for motion perception in cinema and animated films. 
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Pixel 
A neologism combining the words “picture” and “element.” 

 
Pixilation (Pik si la' shun) 
A stop-motion technique in which life-size props or live actors are photographed 
frame-by-frame. When viewed, they appear to be moving in continuous motion. (Note: 
pixilation in Animation is distinct from pixelation in digital photography where it simply 
means that the “pixels” that comprise the image are large enough to be seen). 

 
Sampling 
In music, sampling is the reuse of a portion or sample of a sound recording in another 
recording. Samples may comprise rhythm, melody, speech, or other sounds, and are 
integrated using digital hardware (samplers) or software such as digital audio 
workstations. 

 
Science Fiction 
Science fiction is a genre of speculative fiction, typically dealing with imaginative 
concepts such as advanced science and technology, spaceflight, time travel, and 
extraterrestrial life. 

 
Script 
The written story of a film that supplies dialogue, camera moves, background, staging 
and action. 

 
Shutter 
Inside your camera, directly in front of the sensor (or film plane in traditional cameras), 
is a small flap called the shutter. When you take a photo, this opens and closes to let 
light reach the sensor, creating your image. Shutter speed describes how quickly or 
slowly the shutter opens and closes again. In a traditional film projector, the shutter 
rapidly opens and closes after each and every frame...providing the “shuttering” effect 
necessary for “persistence of vision” and the illusion of continuous motion from 
individual frames. 

 
Slow in / Slow out (also ease in / ease out) 
This refers to the spacing of the inbetween frames at maximum positions. It is the 
second and third order continuity of motion of the object. Rather than having a uniform 
velocity for an object, it is more appealing, and sometimes more realistic, to have the 
velocity vary at the extremes. For example, a bouncing ball moves faster as it 
approaches or leaves the ground and slower as it approaches leaves its maximum 

https://www.siggraph.org/education/materials/HyperGraph/animation/character_animation/principles/bouncing_ball_example_of_slow_in_out.htm
https://www.siggraph.org/education/materials/HyperGraph/animation/character_animation/principles/bouncing_ball_example_of_slow_in_out.htm


126  

position. The name comes from having the object or character "slow out" of one pose 
and "slow in" to the next pose. 

 
Squash and Stretch 
A drawing technique used by animators and originally developed at the Disney Studio to 
show exaggerated movements in characters. For example, if you wanted a character to 
jump, you would draw him close to the ground as if 'squashed' and then you would 
'stretch' him out as he went into the air. 

 
Stop Motion Animation 
Stop motion animation (also called stop frame animation) is animation that is 
captured one frame at time, with physical objects or 2D images that are moved between 
frames. When you play back the sequence of images rapidly, it creates the illusion of 
movement. 

 
Storyboard 
A "storyboard" is a visual representation of a story. Pictures can be sketched on pieces 
of paper and pinned to a large board, or they can be drawn on a large piece of paper, 
comic-book style, to represent scenes in a film. A story sketch should show character, 
attitude, feelings, entertainment, expressions, type of action, as well as telling the story 
of what's happening. When you look at a board, it should reflect the feeling of the 
sequence so the viewer starts to pick up some excitement and sense of the story. A 
story sketch artist at an animation studio us usually an artist who has special interest in 
illustration, design, appearance, and character. 

 
Tweening 
A key process in all types of animation, including computer animation. Sophisticated 
animation software enables you to identify specific objects in an image and define how 
they should move and change during the tweening process. (See also “Inbetweens”). 

 
Voice-Over 
Voiceover is a production technique where a voice—that is not part of the on-screen 
narrative—is used in a radio, television production, filmmaking, theatre, or other presentation. 
The voiceover is read from a script and may be spoken by someone who appears elsewhere in 
the production or by a specialist voice talent. 

 
Zoetrope (zo'-e-trop) 
An early animation device that spins drawings in a revolving drum to create the illusion 
of motion. 

 
12 

https://www.siggraph.org/education/materials/HyperGraph/animation/character_animation/principles/bouncing_ball_example_of_slow_in_out.htm
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TESTING THE WATERS 
Go With the Flow - Creating a Video Interview 
Grade Level: 9 - 12 
Subject: Humanities 
Time Allotment: TBD 

 
 

 

SUMMARY 
Your challenge is to create a short video based on an interview with someone with a 
compelling story about “water in the west.” While the core of your video will be shaped 
by an edited version of your video interview, you are also encouraged to use still 
images, audio clips, historical video, etc. to add interest and deepen your video portrait. 
Pre-planning and storyboards will help organize your project. Post-production elements 
such as video transitions and effects, a title, and credit roll will enhance your final 
product. 

 
OBJECTIVES 

1. To gain a working knowledge of DSLR cameras and/or camcorders. 
2. To explore techniques for conducting an effective video interview 
3. To become conversant with standard video editing software (either iMovie or 
Adobe Elements). 
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4. To explore the theme of “water in the west.” 
 

ACTION PLAN 
1. Review the document Moving Stories: A Primer for Video Documentaries. 
2. Once you have settled on a story idea and identified the person you are going to 

interview, create a shot list or storyboard to illustrate your script. You will briefly present 
this to the class to get some feedback. 

1. Capture secondary video (B-Roll) from locations relevant to your video interview. Shoot 
still images or download additional still images for intercutting with your video interview 
footage. 

2. Audio. There should be sound that reinforces the action. This could be “Foley” type 
effects, in-camera sound, and/or narration. If you choose to include a “sound track,” 
make sure the sound complements the visuals. 

3. Assemble and refine video in a sequence, add transitions and effects where necessary. 
Pay attention to how you order your clips. What is the connective/ conceptual tissue of 
your choices? Why this order and not another? 

4. Add a title and credit screen to the beginning and end of your video. Include the names 
of any “talent” you used, your name, and any credits such as sound. 

5. Render and export as an .mp4 file. Upload your video to the class Google Drive and link 
to your class website. 

 
REQUIREMENTS 

1. Your finished video must be no shorter than 5 minutes and no longer than 10 minutes. 
2. You should use at least two different transitions or effects (cut, fade, dissolve, wipe, etc.) 
3. Use at least two different camera angles. Close-ups, wide-shots, etc. 
4. Audio should be incorporated...but not just as a sound track. It must be appropriate for 
the concept of the work and effectively integrated. 
5. Title and credits are added to the beginning and end of the video. 

 
READING 

Collins, D. & Bombe, K. (2018). Moving Stories: A Primer for Video Documentaries. 
Collins, D. (2018). Finding Stories of Place in the Colorado River Basin (see especially the 
section on Image Elicitation) 

 
TUTORIALS 

Adobe Premiere Elements (PC): 
https://helpx.adobe.com/premiere-elements/tutorials.html 

 
iMovie (Mac): 
https://support.apple.com/imovie 

https://docs.google.com/document/d/1z3ISF3CkYk--nYW_Q6cLvz0fQJ1MqZ8hogew-J0Or2g/edit
https://en.wikipedia.org/wiki/Foley_(filmmaking)
https://docs.google.com/document/d/1z3ISF3CkYk--nYW_Q6cLvz0fQJ1MqZ8hogew-J0Or2g/edit
https://docs.google.com/document/d/1z3ISF3CkYk--nYW_Q6cLvz0fQJ1MqZ8hogew-J0Or2g/edit
https://docs.google.com/document/d/1BNyVLUeRW2k1jQBOyaZhsM1mycvg9OIMis3-scAydos/edit#heading%3Dh.gjdgxs
https://helpx.adobe.com/premiere-elements/tutorials.html
https://support.apple.com/imovie
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REFERENCES (video documentaries) 
McBride, Pete, Chasing Water 
The Redford Center (2012). Watershed: Exploring a New Water Ethic for a New West 
Bombe, K. & Collins, D. (2018). SCAPE - Dine College. https://vimeo.com/259712861 

 
VOCABULARY 

wide shot, medium shot, close-up, pan, zoom, B-roll, logging, post-production, 
production, time code, sequence, transitions Adobe Premiere Demo (cuts, dissolves, 
wipes…), PAL versus NTSC, aspect ratio, compression ratio, DVD, compositing, 
MPEG, codec, lossy, Foley effects, appropriation 

 
ASSESSMENT 

Technical Development 
Did you follow all the requirements? Was it turned in on time? Is your video working? 
Is it exported properly and uploaded to our class website? Did you demonstrate 
proper use of the program and skills learned? 

 
Conceptual Development 
Does your concept inform your video? Does the work draw from a cohesive range of 
ideas which are extended in innovative ways? Do all the clips relate back to your 
central theme or story? 

 
Aesthetic Development 
How well is the project made? Are the formal elements successful? Is the piece 
beautiful and/or effective visually? Are your transitions fluid and cohesive? Does the 
work have expressive power? Does it transport us emotionally? 

 
Participation/ Preparedness 
Did you include an artist statement answering the ‘what, how, why’ of the work? Is it 
written in a professional tone? Is it at least 4-6 sentences long? Did you participate 
in critique? Did you use class time efficiently? Did you create a “movie poster” to go 
go along with your film? 

https://vimeo.com/259712861
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TESTING THE WATERS 
Academic Standards 

National Standards 
 

NGSS (Next Generation Science Standards) 
http://www.nextgenscience.org/ 
Environmental Literacy 
https://cdn.naaee.org/sites/default/files/learnerguidelines_new.pdf 
http://www.p21.org 
Common Core Language 
http://www.corestandards.org/ELA-Literacy/ 
Common Core Mathematics 
http://www.corestandards.org/Math/ 

 
State Standards 

 
Arizona: https://cms.azed.gov/home/GetDocumentFile?id=550c512eaadebe15d072a957 
(Last updated 2005. Under review in 2018). 
California: https://www.cde.ca.gov/pd/ca/sc/ngssintrod.asp 
(California adopted NGSS standards for science in 2013) 
Colorado: https://www.cde.state.co.us/sites/default/files/documents/coscience/documents/science_hs.pdf 
(Last updated 2009) 
Montana: http://montanateach.org/wp-content/uploads/2016/11/16ScienceStandardsByGrade.pdf 
(Adopted 2016) 
Nevada: http://www.doe.nv.gov/Standards_Instructional_Support/Nevada_Academic_Standards/Science/High_School/ 

(Based on NGSS, the NVACSS guidelines were adopted in 2014) 
New Mexico: 
https://webnew.ped.state.nm.us/wp-content/uploads/2017/12/MSB_contentstandards_CurrentScienceStandardsV2.pdf 

(Reformatted 2008. Effective until July 1, 2018) 
Utah: https://www.uen.org/core/science/9-12.shtml 
(2003 - 2012) 
Wyoming: https://edu.wyoming.gov/downloads/standards/2016/2016WYScienceCPS.pdf 
(Effective Sept. 2016. Combines NGSS guidelines with Wyoming-specific recommendations) 

 
Other 

 
Integrating Globe.gov with NGSS 
http://www.globe.gov/do-globe/for-teachers/teaching-standards/ngss 

 
New York State Education 
MST Standards (Math, Science, Technology) 

http://www.nextgenscience.org/
https://cdn.naaee.org/sites/default/files/learnerguidelines_new.pdf
http://www.p21.org/
http://www.corestandards.org/ELA-Literacy/
http://www.corestandards.org/Math/
https://cms.azed.gov/home/GetDocumentFile?id=550c512eaadebe15d072a957
https://www.cde.ca.gov/pd/ca/sc/ngssintrod.asp
https://www.cde.state.co.us/sites/default/files/documents/coscience/documents/science_hs.pdf
http://montanateach.org/wp-content/uploads/2016/11/16ScienceStandardsByGrade.pdf
http://www.doe.nv.gov/Standards_Instructional_Support/Nevada_Academic_Standards/Science/High_School/
https://webnew.ped.state.nm.us/wp-content/uploads/2017/12/MSB_contentstandards_CurrentScienceStandardsV2.pdf
https://www.uen.org/core/science/9-12.shtml
https://edu.wyoming.gov/downloads/standards/2016/2016WYScienceCPS.pdf
http://www.globe.gov/do-globe/for-teachers/teaching-standards/ngss
http://www.p12.nysed.gov/ciai/mst/mstls.html
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Rhodes, H. & Feder, M. (2014). Literacy for science: Exploring the intersection of the next 
generation science standards and common core for ELA standards. Retrieved Sept. 8, 2016 
from: 
https://www.nap.edu/login.php?record_id=18803&page=https%3A%2F%2Fwww.nap.edu%2 
Fdownload%2F18803 

 
 

⇒ Table of Contents 

https://www.nap.edu/login.php?record_id=18803&page=https%3A%2F%2Fwww.nap.edu%2Fdownload%2F18803
https://www.nap.edu/login.php?record_id=18803&page=https%3A%2F%2Fwww.nap.edu%2Fdownload%2F18803
https://docs.google.com/document/d/1vfBwsVr0WFMAkjCPyyMm4f33P5muKNdLjOXUZKi0hgE/edit
https://docs.google.com/document/d/1vfBwsVr0WFMAkjCPyyMm4f33P5muKNdLjOXUZKi0hgE/edit
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Moving Stories 
A Primer for Creating Student-Led Video Documentaries 
(version 3. October 2018) 

 
Dan Collins, MFA, PhD 
Arizona State University 

 
Kaard Bombe 
Independent Videographer 

 
Excerpted, liberally edited and amended from the original 2011 document entitled: 

 
Stories Worth Telling 
A Guide to Creating Student-Led Documentaries 
Mary Palmer, English Teacher 
Perry Lee, Social Studies Teacher 
Century High School, Bismarck, North Dakota 
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Getting Started and Setting Expectations 
You’re ready to begin to develop student-led documentaries with your 
class—what do you do first? This section discusses the process of getting 
started, including selecting a story, motivating students, defining and 
sharing expectations, and other beginning steps. 

 
It’s a good idea to work up to a full-length documentary instead of starting with something too 
ambitious. First, experiment with a number of fun, smaller projects to provide a base for 
students and for you as a teacher. After doing this, moving on to bigger projects will be less 
daunting. 

 
Students can work individually or in small groups on almost any subject. For example, students 
working on a science experiment could film the different stages of the experiment, import those 
video clips into iMovie (the Apple iLife video editing application) or other video editing suite (e.g., 
Adobe Premiere, Final Cut Pro), edit the clips, and arrange them to tell the story of the 
experiment. They could add narration and match it up with the clips to explain the experiment. 
They could add music and text where appropriate, and then present their project to the class. 
This might be only a two- to three-minute movie, but it would involve most of the basic elements 
of completing a major documentary. 

 
To introduce filmmaking to your students, consider having the class complete a video poetry 
project in which students analyze poets or writers that are important to your community. Pick a 
poem or short story, and interpret it through video and sound. This gets them excited to work 
with the technology, while at the same time helping them learn to analyze place-based 
literature. 
These first, smaller exercises are designed to familiarize students with the equipment, the 
software, and to stimulate creative thinking and group cooperation. Think about what existing 
lesson would be complemented by such a project. Now that the use of video in the classroom is 
so widespread, hundreds of examples and ideas exist. Check out this website to view a wealth 
of educator-created lesson plans focused on environmental science: 
http://californiawaterblog.com/2013/09/30/environmental-science-students-rise-to-storytelling-
ch allenge/ 

 
After you have completed the smaller projects, you’re ready to pick a story for the major 
documentary project! 

http://californiawaterblog.com/2013/09/30/environmental-science-students-rise-to-storytelling-challenge/
http://californiawaterblog.com/2013/09/30/environmental-science-students-rise-to-storytelling-challenge/
http://californiawaterblog.com/2013/09/30/environmental-science-students-rise-to-storytelling-challenge/
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Finding a Story Worth Telling 
In the process of finding what student-led documentary will work for a specific discipline, you 
should examine the curriculum for areas that can be connected to the world outside of school 
walls: What unit can be taught in a way that will enhance learning if documentary work is 
adopted and that might also be of service to the community? Once you have some possibilities, 
student input becomes important—they need to be part of this process if they are to take 
ownership of the project. They might also have ideas that are newer and fresher than our own. 
The class brainstorming process should open up many possibilities. Once you and the students 
have examined the curriculum, a story worth telling will surely emerge. 

 
Examples of story topics focused on water quality within the Colorado River Basin: 
• Teaching K - 12 students about riparian ecology 
• Advising city government on potential point sources water pollution 
• Mapping and surveying the river for a team of environmental scientists or a local game and 
fish department 
• Providing recreational opportunities on or along the River to people with physical or mental 
disabilities 
• Comparing agricultural practices at different points along the river. 
• Investigating Native American practices for water conservation and life in an arid climate 
• Cleaning up rivers and streams 
This list touches on just a few possibilities for stories—the possibilities are limited only by our 
imagination and interest. 

 
Motivating Students 
Here are some tips for engaging students as you begin to implement a student-led documentary 
project. 

 
Teacher Role 
One of the beautiful, but scary, transformations that occurs while completing a student-led 
documentary is that the traditional role of teacher as lecturer and keeper of knowledge changes. 
Indeed, it has to change if this is going to work. As part of motivating students to do a job well 
done, teachers become coaches. Much like a coach of a sport, the students are first taught the 
fundamentals—how to use the equipment and how to go about the step-by-step process of 
creating a documentary. It then comes down to looking over their shoulders and helping them 
when they need help. Demonstrating how the process is done is critical so the students have a 
base, but the real learning comes from doing. 

 
Selling Students on the Idea 
Once a teacher believes in the power of student-led documentaries and has a couple of 
examples to show the class, motivating students becomes easier. To get everyone off to a good 
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start means “selling” the project to the students. Show them how much you believe in the project 
and its subject. You must have a clear vision and pass that vision on to the students. The 
students must believe this is really going to work and be something special. Students cannot 
view this as just another assignment. They need to see how it can initiate change, elevate social 
issues, inform others about an important topic, or create connections in the community. 
Ultimately, the students need to know that their final product will be shared with a wide audience 
and that copies will be made for sharing, for keepsakes, for posterity, or for an agent of others’ 
education or as an agent of change. 

 
Aiming High 
Another motivating tool includes expectation. We firmly believe students rise to the level of 
expectation challenging them. With your students, study and model professionals—anything 
from Channel One, the History Channel, Discovery Channel, PBS, news programs, or local 
broadcasts. Study how they transition into a topic, how they set up quotes, how they set up 
cameras and lights. Call members of the local media and see if someone is willing to come in 
and talk to your students about how to conduct an interview. Not only can someone from the 
media help students in interviewing techniques, they can also provide pointers on lighting, 
camera angles, audio, editing, and selecting sound bites. 

 
Promote the Service and Need 
School administrators and the public love the idea of students making a connection with their 
community. Student-led documentaries provide a great way for students to get involved outside 
of their peer group. Countless stories exist out there, and they deserve to be told. This is a 
chance for the average person to keep these stories alive for posterity and beyond. This is a 
great way to incorporate service learning. Students learn from the project and from the people 
they interview. The interviewees learn from the students, and the generation gap is chipped 
away. 

 
Technology Sells Itself 
With the current push for the use of technology in the classroom, this process is perfect for 
hands-on technology incorporation. The bottom line is you are using technology to create a 
documentary, not just doing an activity to use technology. Students will buy into a project much 
faster and with more vigor when it includes the use of technology. Technology is a big part of 
their generation, and they gravitate to it—it engages them so they spend more time on task and 
strive to provide high-quality work. 

 
Clarifying Expectations and Assessing Student Work 
Part of laying the foundation for this endeavor involves clarifying expectations, which also 
involves assessment. After studying professional work, students should know that quality work 
is the only work that will be accepted. But, they need to understand what constitutes quality. 
This assignment, which is more than an assignment, is so important to us that we make it worth 
a large portion of a semester grade, approximately equivalent to four unit tests. 
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You can divide the assessment into five different categories: 
 

• The raw interview or the A-roll (100 points) 
This considers quality of image, lighting, and sound, as well as the questions asked and the 
quality of useable sound bites. 

 
• The filler or supplemental shots or the B-roll (50 points) 
This includes supplemental shots such as the interviewee showing a scrapbook of photos, 
letters, other memorabilia, photos that can be used over sound bites, scanned images, etc. 
• The log or transcription of video shot (50 points) 

 
This category can be modified, depending on the project being completed. A log or transcription 
is a timed, verbatim script of everything that was asked and said during the interview. This log 
speeds up the process of outlining and searching for sound bites. The students can also be 
required to complete a transcript of the interview that can be used for other purposes. For 
example, a transcript could be used by other students or community members who want to do 
further research on a topic. 

 
• The written script/story and storyboard (100 points) 
Before students write the script, they learn about organizing the material, finding the essential 
elements of the story, transitioning into the next topic, as well as other writing skills. The 
storyboard then asks the students to match audio with video—what is being said to what is 
being seen. 

 
• The overall effect of the completed story (100 points) 
Sometimes, when you’re working on 30 seconds of the story at a time, seeing the whole picture 
and feeling the overall effect is difficult. So this category views the completed story: Did it 
achieve a single effect? Did it make the audience feel and understand the intended message? 
Did all of the elements—the music, text, sound bites, language used in the script—flow together 
in a story that seemed effortless? See Appendix A, “Sample Assessment Tool,” for an 
assessment that you can hand out to your class. 
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Managing the Project 
This section suggests methods of sharing the work among the students as well as other 
classroom management techniques. It also provides information on the necessary hardware 
and software. 

 
Dividing the Roles 
We’ve found that dividing the students into groups to do the project works well using two 
different forms: the Three-Role process and the All-Hats process. For most of our earlier 
projects, we used the Three-Role process. For more recent projects, we’ve moved to the 
All-Hats process so that each student has the full experience of creating a documentary. 

 
Three-Role Process 
This process divides the students into assigned roles that they keep throughout the project. 

 
These roles include: 
Reporters: After all students have covered the topic of the project in class, the reporters do the 
grassroots work. They go out and do the interviews (usually in groups of three). This group 
listens to their taped interview and logs it. Then they gather research information on the topic 
using various resources from the library to the Internet. This is also the group that finds photos, 
documents, and Internet video clips and images (B-roll), as well as music from the time period 
that can be used in the documentary, and logs each resource. 
Screenwriters: This is a small group of strong writers. They take the tapes and the logs from the 
reporters, watch the videos looking for sound bites, and study the logs for guidance. This group 
writes the script and completes the storyboard for the documentary. 
Producers: This group does the computer editing work. The producers put together the final 
product that will be the documentary. They get the script and storyboard from the screenwriters 
and match up the video clips and other images with the narration, music, and other audio. They 
do all the other work with the editing software to make a professional-looking documentary. 

 
All-Hats Process 
The other way we’ve established groups involves splitting students into groups of three to five 
students and requiring all groups to complete all of the aspects of the documentary process. 
This means each group member wears “all hats.” They create their own short story on one 
person or topic. Typically a three to five-minute mini-documentary results. Each finished 
mini-documentary, or vignette, is then exported and blended together onto a video master copy 
to function as one documentary. This style of project work will probably not produce quite the 
level of professionalism as the Three-Role process, but we’ve found that it’s better for the 
students because they get the full experience. 

 
Regardless of the method you choose, it’s a good idea to have each student fill out an 
application that indicates their desired role, preferred partners, as well as their strengths and 
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weaknesses. This has been extremely helpful and practical. See Appendix B, “Application for 
Documentary,” for an application form that you can hand out to students. 

 
Managing the Classroom Environment 
Sometimes, when doing student-led documentaries, outsiders or observers might think that this 
project sounds or looks a bit chaotic. But there are methods that you can use to contain the 
madness! One of the most important things in classroom management is to clarify expectations, 
establish clear deadlines, and make students accountable for progress every day. 

 
Team Teaching 
In the early 1990s, there began to be more of a focus on interdisciplinary teaching; two-hour 
block classes developed. At certain schools, English and American History were combined, 
really transforming the teaching learning experience. Not only did this combination make sense 
because of the strong correlation of subject matter, this block class also allowed teachers to 
pursue major projects, such as student-led documentaries. Consider the advantages of having 
two hours with forty students where there is a fluid exchange of ideas and information regarding 
the topic being taught—across disciplinary lines. 

 
Classroom Management Using the Three-Role Process 
If a teacher decides to split the class into three groups, the largest being reporters, and the two 
smaller groups being screenwriters and producers, classroom management is usually not an 
issue because much of the work is done outside of the classroom. The work of the reporters, 
mainly interviewing, transcribing or logging, and researching background information is primarily 
done on their own time. Once the reporters’ work is done, we remove the screenwriters from the 
classroom so they can work on the script and the storyboard. Every school is set up differently, 
but we have an advantage in that we have an empty study room just a few feet from our 
classroom. When no empty room is available, our students have also worked in the hallway just 
outside our room. These students are also expected to treat this as homework, especially as 
deadlines approach. This freedom demands responsibility from these two smaller groups. After 
the screenwriters complete the script and storyboard, the screenwriters hand their product to the 
small group of three to four producers who also work in the study room during class time and 
their own time. This often involves after-school time for us as well. They, too, are given 
deadlines and daily expectations, helping them stay on task. 

 
The length of time these two groups spend outside of the classroom generally equates to one 
unit that we have covered, three to four weeks at the most. During this time, we exempt 
students from the particular unit we’re covering, knowing they are learning about the 
documentary topic and about writing, organization, communication, and group skills on a deeper 
level than they would be otherwise. 
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Classroom Management Using the All-Hats Process 
Allowing more students to learn on a deeper level is also part of the reason we changed our 
organizational strategy in the past couple of years. But splitting the class into more, but smaller 
groups that are responsible for all steps is a bit more challenging to manage; plus, the quality of 
the product varies more. But ultimately, more students feel their contribution was integral to the 
whole process. They work harder and feel proud of their segment. We’ve also found that this 
method consumes more class time and might call for a sacrifice of an existing unit—a sacrifice 
we believe is worth making. 

 
With additional but smaller groups of three to four students, you’ll need to spend more time on 
the writing instruction. We usually spend two to three hours talking about journalistic writing and 
studying professional examples, and then we spend more class time in our computer or library 
lab working on individual stories and scripts. 

 
Once their stories are finalized (some members can begin this process during revisions), 
students begin adding video and photos, and recording narration, and adding sound-bites, and 
music 
. 
Most of the time, because we have two sessions of forty students for two hours, we have ten 
groups of four students working on individual segments at one time—the two classes sharing 
the same ten computers (so we have two groups’ projects on each computer). 

 
Managing ten groups of students at this stage can be somewhat of a juggling act, but if they 
have been shown the basics of iLife and have worked on a smaller project earlier in the year, 
they are fired up and ready to get to work. We can’t emphasize enough how important it is to 
establish deadlines and daily expectations. Students also need to learn how to be independent, 
patient, and to be explorers in their own search for answers when teachers cannot answer all 
questions as soon as they would like. 

 
Setting up the classroom to accommodate multiple groups can be a challenge, but each teacher 
will find something that works within the blueprint of his or her school. We usually put three to 
four groups in a study room, three to four groups in our classroom, and the remaining groups in 
the hallway. Since we team teach, we’re able to float around to these areas, making sure no 
one is left unattended for too long. Individual classroom teachers will have fewer groups but will 
still need to supervise five to six groups of filmmakers. 

 
An ideal situation, an ideal classroom, would have a mobile lab of eight to twelve notebook 
computers. This would ease the hassle of equipment setup. Having more computers that are 
not shared with other teachers or departments would also make saving work easier. 
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Equipment 
To get the equipment you need to create classroom documentaries, you don’t have to start big, 
and you can seek financial help from a wide variety of sources. We’ve had help from grants, but 
now, with most schools filling up with computers, access has become much easier. Following is 
the equipment you’ll need to start creating documentaries with your students: 

 
Computers 
To create classroom documentaries, two computers would be the minimum for a class, but the 
more the better. It’s nice to have computers available for each sub-group. In other words, for 
each team of “reporters, screenwriters, and producers” it would be good to have a computer. 
HD video processing is naturally an intensive process, and an up-to speed computer is an 
absolute necessity. It is recommended that your computer of choice is built with the following 
specs: 

 
● i5 or i7 processor (dual core, quad-core preferred), with a minimum speed of 2.7GHz 
● 500gb HD (minimum), 1TB or larger is preferred 
● 2GHz processor (minimum), 2.7 and above is preferred 
● 8gb of Ram (minimum), 16 and above is preferred 
● Intel IRIS/IRIS Pro or NVIDIA GeForce Series (600 and above) 
● USB 3 or Thunderbolt Interface is preferred for use with project drives (USB 2 and 

Firewire 800 are less desirable, but will still work) 
 

We know that many teachers struggle with their district’s philosophy or their technology 
department’s views about Mac vs. PC. Ideally, a district would allow knowledgeable teachers 
and departments to choose their own direction based on personal preference as well as which 
format best meets the needs of their curriculum. We use both systems at ASU and can 
accommodate accordingly. 

 
Software 
The video editing software you choose is dependent on what computer and “platform” 
(operating system) you are using. 

 
With Mac computers running OS X (operating system 10.6 or higher), the iLife suite comes with 
the computer, or you can purchase the latest version of iLife separately. For ease of use, 
quality, and it’s hard to beat iMovie. There’s nothing to set up or install. You just plug in the 
camera and go to it 
. 
On the PC side running on the Windows platform (generally system 10 as of this writing), we 
recommend Adobe Premiere Elements (v. 2019). This is an entry level version of the 
Professional video editing suite called Adobe Premiere. It’s easy to use and competes 
favorably with Apple’s iMovie. 

http://www.apple.com/mac/imovie/
http://www.adobe.com/products/premiere-elements.html


144  

Another option for both Mac and PC is subscribing to Adobe’s Creative Cloud suite of 
applications. Student/Teacher and School/Institution pricing options are available, and unlock 
the full professional suite (including Adobe Premiere). This is a more advanced option by 
nature, but also the closest simulation of the real world production industry (we use Adobe 
Premiere for our editing projects). 

 
Whether you are Mac or PC based, one of the beneficial things that has happened throughout 
the last decade is that the applications have become increasingly easier to use and help easier 
to find. Your final decision may be determined by budget…in which case, Windows based 
computers are generally far more economical. Consult with your district IT specialist. They’ll 
definitely have an opinion! 

 
Cameras 
The next item you will need is a digital video camcorder. You do NOT want to use the older 
tape-based systems. These require an additional step and equipment for downloading the data 
and formatting it for use in your computer. Ideally, you would have a combination of cameras 
including “DSLR” (digital single lens reflex) cameras with video capability (these will record up to 
15 minutes of HD video) and digital camcorders (time limited only by size of the HD card). 
Optionally, “wearable” GoPro cameras allow for very spontaneous action shots (with the 
appropriate protective case they are even waterproof). There are a wide range of cameras and 
a full discussion is beyond the scope of this guide. Our video inventory for students includes the 
following: 

 
● Canon PowerShot SX510 HS (description) 
● Canon Rebel SL1 (description) [optional] 
● GoPro Hero4 (description) 
● Canon G20 camcorder (description) 

 
Many of today’s cameras (such as those above) will let you choose whether to shoot in standard 
definition (SD) or high definition (HD) format. We recommend capturing video in 1080p and 
24fps. 

 
Audio 
We recommend an external audio recording device. We are currently using the Zoom H2n. Use 
the H2n’s High-Speed USB 2.0 interface to transfer files to your Mac or PC (or use an SD card 
reader). Once your recordings are on your computer, you can easily store, edit, playback and 
share your audio tracks. You can also use the H2n as a USB microphone, letting you record 
directly to your computer. 

 
While the Zoom H2n supports stereo and surround recording, external mics are also 
recommended. Depending on what you are shooting, you may want to use a wireless lavalier 
(clip on mic), hand-held mic, or boom-mic (mic mounted on a pole). These would be connected 

http://shop.usa.canon.com/shop/en/catalog/cameras/powershot-sx-series-digital-cameras/powershot-sx510-hs
http://shop.gopro.com/hero4/hero4-silver/CHDHY-401.html
http://shop.usa.canon.com/shop/en/catalog/camcorders/consumer-camcorders/vixia-hf-g20?gclid=CjwKEAiAh7WkBRCQj-_zwZvk52ISJADj7z8CfiloW3guwd7tXItVamUyEavLEIQMhm2vDH253G8YYhoCdpfw_wcB&cm_mmc=GA-_-CameraGroup-_-130913Brand%20Paid%20Search-_-Canon%20G20
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directly to the Zoom. You may have multiple audio sources from a single shoot (e.g., camera, 
boom-mic, lavalier). 

 
To synch multiple audio tracks from the external recorder with on-board audio from the 
camcorder, we use an inexpensive piece of software called “PluralEyes.” The application allows 
you to import multiple audio tracks into a timeline. With the touch of a single button, PluralEyes 
analyzes the audio from your cameras and audio devices and syncs them up, in seconds. No 
clapboards or timecodes are needed. http://www.redgiant.com/products/all/pluraleyes/ 

 
Microphones 
Regardless of the digital video camera you use, using wireless microphones for conducting 
interviews is essential. When purchasing a camera, make sure it has a microphone jack. We 
have ten pairs of wireless microphones that we’ve accumulated over the years. They’re fairly 
inexpensive and well worth the cost. The wireless microphones have given our audio that 
professional TV station quality that we’d never again do without. If you don’t use microphones, 
you must get very close—uncomfortably close—to the person being interviewed. The most 
common problem we’ve had has been with audio because people don’t like to get this close. 
We tell our students to watch TV reporters. Even with microphones, they get right in their 
subject’s face. We’ve had some great interviews that our students have done that were 
unusable in the documentary because of poor sound quality. A few of those times were 
heartbreaking, so now we never send a student out on an interview without microphones. 
Keep in mind other factors that affect audio quality, especially while shooting outdoors. Wind is 
always an issue, but sometimes can be solved by a windscreen attached to your mic. For an 
attached lavalier mic, be mindful of shirt rustle that can occur when the mic is rubbed against. 
Obviously, if a semi-truck passes by or an airplane flies overhead, pause your capture and wait 
for the noise to subside. Inside, be mindful of loud air conditioning units, echo in small spaces, 
and your proximity to other people. And remember to bring and use headphones/earbuds to 
monitor your audio during capture via the headphone jack on the Zoom recorder. 

 
A USB desktop microphone will give your students higher-quality audio when recording their 
narration. You just plug the microphone into your computer, and your students record their voice 
with the desktop microphone right into iMovie or Adobe Premiere Elements (voiceover). External 
speakers are also useful so that students can clearly hear their movie’s audio, and make 
adjustments. 

 
Lavalier mics (the little lapel mics that clip right on to the subject’s collar or shirt) are a great way 
to keep the mic and camera out of the subject’s face. Again, make sure you get the kind that 
allow for wireless connectivity back to your recording device. The mic is attached to a 
transmitter worn on the belt of the interviewee. A receiver is plugged into the camera or external 
recording device (such as a “Zoom” audio recorder). See this “low cost” device: 
http://www.bhphotovideo.com/c/product/647280-REG/Samson_SW87SLM5_N3_UM1_Portable 
_Wireless_Lavalier.html 

http://www.redgiant.com/products/all/pluraleyes/
http://www.bhphotovideo.com/c/product/647280-REG/Samson_SW87SLM5_N3_UM1_Portable_Wireless_Lavalier.html
http://www.bhphotovideo.com/c/product/647280-REG/Samson_SW87SLM5_N3_UM1_Portable_Wireless_Lavalier.html
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Camera and Audio Recorder Data Storage 
One of the major changes in the past few years has been the move from tape-based recording 
systems to “tapeless” units that use digital “SD” cards. An SD Card (Secure Digital Card) is an 
ultra small flash memory card designed to provide high-capacity memory in a small size. SD 
cards are used in many small portable devices such as digital video camcorders, digital 
cameras, audio players, and mobile phones. In recent years, SD cards are now available in 
“high capacity” formats (SDHC) and “micro” (microSD), used in the GoPro camera and other 
smaller devices. For video, it’s great to have 64 GB SDHC cards, which allow for more recording 
time (we recommend not buying anything smaller than 16gb). Memory cards come in different 
classes and speeds: class 2 being the slowest and 10 being the fastest. Class 10 SD cards 
should be used whenever possible. The main thing is to make sure that your SD card is 
compatible with your camera (older cameras may not read the newer SDHC format, for 
example). For a good discussion about all the formats and history, go to this article in PC 
Magazine: http://www.pcmag.com/article2/0,2817,2388408,00.asp 

 
External Storage 
External drives are not essential but highly recommended. This will allow you to download your 
work for storage, retrieval, and archival/backup without filling up your computer’s hard-drive. An 
external drive also allows for portability. It’s a great idea to have a “master” hard-drive for storing 
all of your raw and edited files and back-ups. It’s not uncommon to find external drives with 
capacities of 4 TB and more (that’s four “terabytes” or 4000 gigabytes). We use “ruggedized” 1 
TB drives from LaCie for use in the field. They are more expensive, but a bargain when you 
consider the “value” of the data you are storing. 

 
Keep in mind that 1 TB = 1000 gigabytes (GB), while 1 GB = 1000 Megabytes (MB), and 1 MB = 
1000 Kilobytes (KB). 

 
A good standard “universal” format for external drives that is compatible with both PC and Mac 
files is exFAT. exFAT has virtually no upper limit for storage, whereas FAT32 has a 16GB 
ceiling. NTFS is the most efficient if you are ONLY using PC equipment (Macs can read NTFS 
but not write to it). exFAT is good for both Mac (as long as your OS X is after Snow Leopard - 
10.6.5). When you purchase a new hard-drive, you will be prompted to format the drive as 
NTFS, FAT32, or exFAT…or for a Mac, Mac OS extended. 

 
For more information about formats, see the article here: 
http://www.macyourself.com/2012/03/11/how-to-format-a-drive-for-mac-and-pc-
compatibility/ 

 
Bottom line: Format your external drive as exFAT. 

 
Data Transfer 
Most machines will allow for transfer of data through USB 2.0 cables. Most DSLRs (digital single 
lens reflex) cameras and video cameras have a mini USB port to standard USB port download 

http://www.pcmag.com/article2/0%2C2817%2C2388408%2C00.asp
http://www.macyourself.com/2012/03/11/how-to-format-a-drive-for-mac-and-pc-compatibility/
http://www.macyourself.com/2012/03/11/how-to-format-a-drive-for-mac-and-pc-compatibility/
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cable. Some newer cameras may ONLY have the ability to transfer data using a wireless 
Bluetooth connection, or you may need to take the memory card out of the camera and use a 
card reader. Many of the newer hard-drives use “USB 3.0” (5.0 GBPS transfer) standard for 
faster data transfer. Newer Mac computers (and some higher end PCs) now have a port called 
“Thunderbolt” (10.0 GBPS) and now Thunderbolt 2.0 (20GBPS) for ultra fast data transfer 
(http://support.apple.com/en-us/HT5219). Firewire (aka IEEE 1394) was popular for a number of 
years. It has been effectively eclipsed by USB 3.0 and Thunderbolt. 

Read more: http://www.wisegeek.com/are-firewire-ports-becoming-obsolete.htm 

For more about data transfer standards: 
http://www.infoworld.com/article/2609556/computers/not-just-for-macs--thunderbolt-rumbles-into 
-pcs.html 

 
Bottom line: you want to ensure that your camera and your computer are compatible with 
regard to data transfer protocols. 

 
Other Equipment 
Tripods are a necessity to ensure that students get clear and steady footage. Fluid head tripods 
are the best for a smooth, fluid movement, but any tripod is better than no tripod. Again, 
headphones are a good idea for the cameraperson to use to make it easier to check the quality 
of the audio while filming the interviews. 

 
You also might want to have some digital still cameras available to the students so they can 
capture still images, such as photos of the interviewee, objects such as historical artifacts, or 
historical locations. With iMovie, you can add motion to your photos and pan and zoom in on 
specific parts of the photo, just like you see in PBS documentaries (also known as the Ken 
Burns effect). 

 
A flatbed scanner is a good addition so the students can easily include images from books or 
items such as photographs, newspapers, or letters in their movies. They just scan the image, 
add it to iPhoto (the Apple iLife application for organizing, editing, and sharing digital photos), 
adjust the color and brightness and crop out the parts they don’t want, and then add it to iMovie. 
Carrying bags are a good idea for protecting the camera and transporting other equipment, such 
as tripods and microphones. Micro-fiber cloths (the same type you would clean your eyeglasses 
with) are great for cleaning smudges or fingerprints off of camera lenses. 

 
The following is a basic checklist of equipment needs: 

● Computers with the audio and video editing applications (Two would be the 
minimum for a class, but four are recommended.) 

● Digital video cameras (You can start with one or two. Some students may have 
their own). 

http://support.apple.com/en-us/HT5219
http://www.wisegeek.com/are-firewire-ports-becoming-obsolete.htm
http://www.infoworld.com/article/2609556/computers/not-just-for-macs--thunderbolt-rumbles-into-pcs.html
http://www.infoworld.com/article/2609556/computers/not-just-for-macs--thunderbolt-rumbles-into-pcs.html
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Optional: 

● Digital still camera (to capture still images) 
● Digital audio recorder (for high-quality interview audio) 
● Wireless microphones (It’s best to have the same number as cameras.) 
● Tripods (one for each camera) 
● A flatbed scanner 
● One or two USB desktop microphones for narration 
● A carrying bag (one per camera) 
● Extra SD cards (32 GB minimum for storage & Micro SDs for Audio & GoPro) 
● Extra camera batteries 
● Headphones (for ensuring good quality audio while filming) 

 
● Lighting kits (we have moved completely to LED systems) 
● Speakers (one set per computer) 
● An external storage device (such as a FireWire or USB drive) 
● Blank CD or DVD discs (if you’re planning to publish the documentaries on a CD 

or DVD) 
● Hardcase for the camera (Pelican) 
● PluralEyes software (audio and video syncing) 
● Adobe Creative Suite (gives you access to other creative programs such as 

Photoshop) 
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The Production Process 
Part of the production process is helping the students learn how to research the topic and 
gather resources and how to best use the equipment to film their interviews. 
When you first introduce the video cameras to the class, point out that they need to remember 
two basic rules: First, treat the equipment as if you paid for it. Treat it with respect, and be 
gentle. Don’t force anything together or apart. Second, if you don’t know, ask. 

 
Filming Techniques 
A third and fourth rule could be added to those presented above: Practice, practice, practice, 
and be prepared for anything. Before filming an interview, students need to practice with the 
video cameras. Two main basics to practice involve placement and lighting. 

 
Often interviews are conducted at homes. We encourage students to look for an interview spot 
that is comfortable for the person being interviewed. A real problem with this can be what is 
behind the subject being interviewed. Students need to visually troubleshoot and notice 
distractions that might show up behind their subject. Often the background is too busy or there 
are things that appear to be growing out of the subject’s head. Students must be aware that 
these problems become much more evident on film than when they’re filming. Students might 
have to move the subject or something from behind the subject. People are usually agreeable 
about this as long as the students explain what they’re trying to do. We suggest that our 
students tell their subjects that their teachers are real picky. Blaming us makes it easier for the 
students to feel more at ease in moving their subject around. It’s also nice if students can move 
their subject away from the wall to create a sense of space. This helps bring out the subject’s 
face, creating a bit of a three-dimensional effect. 

 
Rule of Thirds 
Many of the techniques we teach are the same techniques any photographer would practice, 
such as the rule of thirds. The cameraperson should try to make sure that the person being 
interviewed isn’t right in the middle of the screen. Have students watch interviews on TV and 
notice that the subject is always slightly off to the right or left. Whatever the side is, the subject 
should be looking into the other two-thirds of the shot to make it appear that he or she is looking 
into space or at a person, and not at a wall. The student conducting the interview should 
position himself or herself slightly to the side so that the subject is not looking directly into the 
camera. Using the rule of thirds should be subtle. If the subject moves around a lot, it’s okay if 
he or she becomes centered. A good shot can start with one to two inches of space above the 
subject’s head, with the lower portion cut off at the waist. This gives the cameraperson a chance 
to pull slowly into the subject’s face during the interview. The problem we have found is students 
not pulling in tight enough. As the cameraperson zooms in, they should zoom in on the top of 
the interviewee’s head, rather than his or her chin. An effective technique is to zoom in even 
tighter on the face to bring out the eyes in emotional part of the interview. 
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Lighting 
Because we do not have professional studio equipment, such as special lighting, using existing 
lighting requires the student to make conscientious choices. They should move the tripod 
around and take the time to look at the subject through the camera and check for good lighting. 
Good light, but not direct light, should come in from a slight side angle, so that one third of the 
subject’s face is in a subtle shadow. To get some variety, it’s a good idea to film a few interviews 
outside. The best situation would be on a clear day in the morning or in the evening when the 
sunlight is warm and not too direct. Cloudy days also work because the direct sun has been 
naturally filtered. When interviewing, students need to be sure to avoid backlighting, which 
results from placing subjects in front of windows. We always tell the students that the key to a 
good-looking interview is to focus on the eyes—there should be points of light visible in the 
subject’s eyes. If backlighting can’t be avoided, more light should be placed in front of the 
interviewee’s face to avoid shadows and dark, emotionless images. 

 
Conducting Background Research 
Students benefit from documentary work in a number of ways: Not only do they experience 
active learning, but it’s active learning complemented by research and note taking. Before they 
conduct interviews, the students must have gathered sufficient background information about 
the topic. The point is, of course, that the students must demonstrate a basic knowledge of the 
topic in order to ask good questions and gain the trust and respect of the person being 
interviewed. Once the interviews are complete and the story writing stage begins, the students 
can gather additional statistics and research to help bring their subject’s sound bites together 
and enrich the telling of the story. 

 
During the research stage, students need to find what we call filler shots, supplemental material, 
or B-roll, which includes photos, letters, memorabilia, film footage, and so on to complement the 
topic. Students can use a digital still camera to take photographs of the person they interviewed, 
historical sites, or of objects such as medals, trophies, and so on. They can use the same 
camera or a flat-bed scanner to capture images of items such as letters, pictures in books, print 
photographs, and so on. If you don’t have a still camera, students can tape or hold an item up 
against a wall, and with good lighting (no glare), they can film it with the video camera on the 
tripod. In the past, we would pan or tilt the camera to get the movement you see in professional 
documentaries. Now you can add movement to still images with iMovie, using what is called the 
“Ken Burns Effect.” This is a great tool, allowing students to do all the panning and zooming on 
the computer instead of manually. 

 
As for locating film footage, a lot of film out there is now public domain—such as government 
and military footage. We also get help locating footage from our Community Access TV station, 
as well as our local TV and news stations. Your state congressperson’s office and other 
community organizations are also good resources. Much of the footage you find will need to be 
converted to the digital format. If it’s in VHS format, you just insert the tape in your VCR and 
connect your digital video camera to the video out jacks. 
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Switch the video camera to the VCR setting and record what you need. Now it’s ready to import 
into iMovie. The fastest growing image library is the Internet, where you can find images and 
video that can be imported into iMovie. Make sure that the images you find are high resolution 
or they will look grainy in your movie. 

 
You can use iPhoto (also part of the iLife software suite) to organize and edit your still images. 
You can organize your images into albums so it’s easy to find the ones you want to use in your 
movie. You can also use iPhoto to edit your images to make them lighter or darker, adjust the 
color, eliminate red-eye, crop them to select only the part you want to keep, and more. The 
images in your iPhoto library are instantly available in iMovie. 

 
Your students will also want to locate appropriate music to include in their movie. They can find 
royalty-free music on the Internet or import music directly from music CDs. They can also create 
their own music with GarageBand, another great tool from Apple that’s part of the iLife suite. 
Students can use the included loops to create their music, use the additional loops included with 
the GarageBand Jam Pack collections, or they can record their own music. They can also 
include other types of audio files in their movies, such as clips of relevant speeches that may be 
available on the Internet. 

 
Once the students have the music they want to use, they can then use iTunes to organize their 
music files. (iTunes comes installed with every new Mac or can be downloaded for free from the 
Apple website.) Similar to iPhoto, you can use iTunes to create a special playlist of music just 
for your movie. Your iTunes music library is also instantly available in iMovie. 

 
While completing these projects, many people will ask about copyright concerns. 
We refer to our local experts in that field, such as those available from Tech & Learning. 

 
See their “copyright flowchart”: 
http://www.techlearning.com/Default.aspx?tabid=67&entryid=8017 

 
We’ve purchased royalty-free music CDs and public domain image CDs and DVDs so we cover 
ourselves in this area. 

http://www.techlearning.com/Default.aspx?tabid=67&entryid=8017
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The Interview 
One of our favorite topics to talk about with the students involves the elements of a good 
interview because it is the interview that shapes the story, and it is the interview that builds trust, 
rapport, and the relationship. Mature communication skills make an interview work. 

 
Preparing for the Interview 
This communication starts from the moment students pick up the phone, knock on the door, or 
write the letter to contact their subject. Even though this step might seem basic to us as adults, 
students need to be reminded and even role-play how they are going to set up the interview. 
You might even want to give them a sample script: “Hello, Mr. Miller? My name is Mike Gillum, a 
student from Generic High School, and we’re working on a documentary that focuses on the 
effects of our nearby nuclear plant. I received your name from my mother who said you’ve been 
an advocate for more restrictions concerning emissions. I was wondering if we could conduct an 
interview with you to record your views.” Students should cover the who, what, and why in their 
introduction. They should be confident in what they’re asking. The when, where, and how can 
be answered after the interview is granted. When establishing the when, where, and how, 
students should consider shooting on location or at the subject’s home, making sure the 
arrangements are convenient for the subject. This initial contact establishes credibility and that 
indelible first impression. 

 
Conducting the Interview 
When the student and the subject meet, the students are expected to act professionally. 
Students need to know what that expectation entails. At this point, you might want to call in a 
professional journalist or give students information you have from experience. At their 
face-to-face meeting, students should be instructed to reintroduce themselves and their mission. 
They should shake hands and provide an idea of what to expect, even information regarding the 
setup of the interview. While the equipment is being set up and checked, the interviewer can 
provide expectations or make small talk to make the subject feel more at ease. Being 
professional does not mean being stuffy. Once equipment is ready to go, getting the basic facts 
behind the story is important: the full name, title of person being interviewed, and the person’s 
involvement in the topic. This establishes the facts and the foundation of the story. 

 
A sound story is a mix of facts and reactions to those facts. To get good, emotional reactions, 
the interviewer has to show concern, passion, and knowledge about the subject. The interviewer 
also needs to show their subject that they are interested in him or her as a person. Some of this 
interaction is difficult to instruct or predict, but since you’re not at the interviews, you need to 
trust these teenagers to be interested and educated listeners. We’ve had examples of students 
interviewing veterans and the veteran is getting emotional as he tells the story of losing a buddy 
to a bullet, and the next question the students asked (with no pause in between) was, “So, how 
was the food?” So we need to remind students of what listening is all about. Remind students 
that listening is about silence. 
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As discussed in “Managing the Production Process,” students should also learn the background 
information they need before going out to interview. This background information stimulates 
questions they should ask, recognizing that they will need to veer from those questions as 
situations arise and as follow-up questions are needed. Having the class brainstorm questions 
together is also beneficial. The best questions to ask include open-ended questions rather than 
“yes” and “no” questions; questions that will elicit the essential Who? What? When? Where? 
Why? How? These questions should trigger emotion and produce powerful sound bites. 

 
Students need to create a list of interview questions and bring it with them to their interview. 
When concluding the interview, students need to remember the power of a thank you and a 
handshake. Students should also inform their subject as to the “what next” question their 
interviewee might have, telling them what will happen with their interview and when they should 
expect to see themselves on film. We have our students send a thank you note and also an 
invitation to our open house showing of the documentary. This touch brings everything together. 
You can use the following guidelines to review the interview protocol with students. 

 
Interview Guidelines 
• Set up the interview. 
• Act and look professional, but be personable. 
• Be prepared—do background research. 
• Define and state the purpose of the interview. 
• Ask the easy questions first. 
• Be a good listener and be sensitive. 
• Throughout the interview, take mental notes regarding nonverbal communication, which can 
reveal much about an interviewee’s feelings or attitudes. 
• Don’t talk too much. 
• Probe behind answers and ask follow-up questions. 
• Ask for details—ask concrete questions. 
• Save the tough questions for last. 
• Ask about photos, public relations material, letters, awards to use as background material for 
B-roll, and then film or photograph these items and let the subject tell you about this material. 
• Conclude the interview 
Once the students have left the interview, they should have a strong feeling as to what they 
want to do with this story—what sound bites they want to use, what direction to take the story, 
and what message they want to present based on the interview. Often, the day after the 
interview, students will want to discuss with the class how their interview went, sharing 
everything from disasters to success stories. This reflection is essential. Other students can 
learn from mistakes made and be motivated by great stories captured. 
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Logging the Interview 
One of the less exciting but crucial steps regarding the documentary process involves logging or 
transcribing the interview. This step involves listening to the filmed interview and writing down 
the responses and the times. 

 
Though time consuming, this step is important for at least two reasons: 1) It helps speed up the 
writing and editing process when students don’t have to guess and spend time looking for those 
five sound bites they want to use in their story or the documentary. 2) If these interviews will be 
stored for posterity, the transcriptions would be beneficial for people doing research in the 
future. 

 
We tell students that transcribing the interview will take at least one hour for every ten minutes 
of interview. While some information can be summarized or categorized, it’s best to have a 
verbatim transcript. We ask them to make two printed copies of the transcript: one clean copy 
for cataloging and one for writing on that they can use for highlighting and brainstorming their 
story ideas. 

 
DLC: A good trick for transcribing interviews automatically is to upload the video of the interview 
to YouTube, then click the “more” button. You will find the option for producing a transcript, 
complete with time code. This can be cut and pasted directly into your log. 

 
See Appendix C, “Sample Interview Transcript,” that you can share with your students as an 
example of what their transcription could look like. 
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The Writing Process 
Once the interviews and transcriptions are done, we ask students to develop the script for the 
documentary. 

 
Writing the Script 
You can use the following “Steps in the Writing Process” to discuss how to proceed with the 
class. After the script is completed, it’s used in a storyboard that combines the spoken and 
written words of the film with the specific clips, images, music, other audio, and other elements 
that will be used. 

 
Steps in the Writing Process 
1 As you begin to develop the script, decide on the major theme on which you want to focus. 
What is each interview subject’s story? What do you want the audience to think after viewing 
each subject’s story? After viewing your whole documentary or your portion of the class 
documentary? 
2 Write a lead, or an introduction, for the whole documentary or your portion of the class 
documentary. A lead is a journalism term for the opening statement made in a story. It is meant 
to capture attention as well as capture the direction and mood of the story. The lead for the 
whole documentary should portray its purpose or mission. 
3 What sound bites will you use to complement your lead/angle? Go through your transcription 
log and select potential sound bites by making notations on the log. Try to use at least one to 
two quotes from all interviewees. When you’re done, make a list of the sound bites, with the 
exact quote and time so importing quotes into iMovie is more efficient. (For example: “Coming 
home: Jones—33:12-34:33 ‘I remember going to a bar for a drink as soon as I got off the plane. 
The first question the waitress asked me was how many babies I killed.’ ”) 
As you review the interviews, keep notes on what reactions you’re lacking and those that you 
feel will be necessary to get from another source, such as another interview. 
4 Look at the background information you accumulated during your research and determine 
any additional research that needs to be done. Divide the research among yourselves or solicit 
help. 
5 Construct an outline for the script. Develop a clear outline. Where do you want to start? What 
flows together logically and chronologically? Where and how do you want to end? Consider a 
motif to tie it all together. Consider a title for your segment. 
6 Write a rough draft for your documentary, complete with transitions, quotes, and a 
conclusion. Write the script in a journalistic style—one that is conversational, capturing a 
cadence. This script should be complete with facts, reaction, and emotion. A typical setup for 
documentaries and news stories is news, news, reaction to that news, news, reaction, news, 
reaction, news, news, reaction, and so on. 
7 Edit and reedit your script. 
8 Hand in your rough draft. 
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Determining the Theme 
Explain to students that in the writing process, one of the most essential aspects is deciding on 
an angle, which is a theme or a message for the audience. Progressing without that direction is 
difficult and dangerous. If smaller groups are working on individual stories, they need to decide 
on the angle within their group. If a small group of screenwriters is responsible for writing the 
whole script, brainstorming as a class would work so everyone’s input is heard. Like every other 
stage through which students progress, it’s a good idea to study the examples of the 
professionals, such as Tom Brokaw’s segment on The Greatest Generation. 

 
Writing the Introduction 
You can use the following suggestions as you discuss the process for writing an introduction (or 
lead) with students. If you’re creating a class documentary made up of different groups’ 
vignettes, each group writes an introduction for their portion. The introduction to the whole 
documentary can be written by a separate group of students, with input from the whole class. 

 
• Within your introduction, focus on the goal of the documentary or your individual vignette—
what emotion do you want to convey, what mood do you want to set, what lesson or purpose 
do you want your audience to grasp? 
• The introduction should avoid overuse of adjective and adverbs, but instead be packed with 
power words: specific, concrete nouns and vivid action verbs. For example, what words or 
phrases come to mind when thinking about Vietnam veterans and the Vietnam War? Protest, 
misunderstanding, political conflict, unanswered questions, jungle patrol missions, VC warfare, 
Agent Orange, burning villages, protest music, unresolved issues. 
• The introduction to the whole class documentary should include a mix of still and video shots 
that complement the narration, as well as any sound bites that pack enough power to belong 
here. This segment should be no longer than 3-4 minutes, but no shorter than 45 seconds. 
You might want to have your students study introductions used in television or other video 
stories. They should note how the introduction leads into sound bites, how the subjects are set 
up, and how the story works its way toward the title. 

 
For an example of an introduction from one of our student-led documentaries, see Appendix D, 
“Sample Documentary Introduction.” 

 
Setting Up Sound Bites 
Each time an interview is used in the documentary, students need to make sure it has a proper 
setup. Setting up a person’s interview requires students to know these interviewees and their 
stories well. Here are some examples of such setups from our student-led documentaries: 
“Paul Bussel has written about what war was like, about his own combat experience.” 
“As a W.W.II fighter pilot ace and recipient of the Congressional Medal of Honor, Joe Foss 
represents the American hero (leads into sound bite of Foss). In the squadron Foss led, half of 
the boys were right off the farm—they knew how to hunt and never give up.” (This is followed by 
Foss’s stories of boys who never gave up.) 
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Remember that the script should provide the facts and set up the sound bites, which provide the 
emotions and the stories. 

 
Additional Script-Writing Tips 
You can provide these additional suggestions to students as they develop their scripts: 
• Don’t forget about silence—don’t feel as if you have to fill every second with talking. 
Sometimes images and music say more than words. Sometimes, silence can act as a transition. 
• Break up sound bites with B-roll film or filler/supplemental shots. 
• Focus on flow during the body of the documentary or your story, making sure all ideas 
transition together. 
• You can place two interviews back-to-back, but make sure they don’t repeat; instead, they 
should complement each other. 
• A major challenge involves melding facts together with the emotion of the era or topic. For 
example: “GIs teach us again what we already know: how combat, killing, and seeing others 
killed is a brutal way to spend your youth, and that experience can haunt them years later.” 

 
Completing the Storyboard 
When students have finished revising their scripts, they’re ready to develop a storyboard for 
their documentary or their portion of the class documentary. 

 
During the writing process, a mix of sound and sights should be coming together as the story 
develops. This matching of sound and sights comes together in the storyboard. Here is also 
where students need to become serious about weeding through what might be hours of 
information and narrowing those hours into minutes. Now is the time to choose precisely what 
elements they want to use: Full interviews (voice and visuals)? Voice interview? Photos? 
Existing footage? There’s a trick to weaving these aspects together, and that trick involves 
conciseness and some sacrifice and editing, editing, editing, rewriting, rewriting, and rewriting. 
Storyboards are divided into columns for the video and the audio, with a third column 
sometimes used for miscellaneous notes and reminders. The audio portion includes the script. 
As students complete the storyboard, they should keep track of shots still needed to complete 
the documentary.For an example of a storyboard that you can share with your students, see 
Appendix E, “Sample Storyboard.” Also, see Appendix F, “Storyboard Template,” that students 
can use to create their storyboards.The storyboard greatly aids in the next step, which involves 
combining the words and images on the computer for the final product. 
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The Editing Process 
In the editing process, our students use either Apple iMovie or Adobe Premiere Elements to 
import their video clips and to add narration, music, titles, transitions, and other elements. As 
an alternative to iMovie, try Adobe Premiere Elements (low learning curve and very cost 
effective)…plus it runs on a low cost PC. 

 
Read this article: http://www.workinentertainment.com/blog/video-editing-software-for-students/ 
There is a free and very comprehensive set of tutorials for Premiere Elements here: 
http://tv.adobe.com/watch/learn-premiere-elements/get-started-with-premiere-elements/ 

 
Becoming Proficient with Editing 
Although iMovie is easy to learn, one way to get up to speed quickly is by using the iMovie 
tutorial available at www.apple.com/ilife/tutorials. Another helpful resource is The Macintosh 
iLife in the Classroom book from Peachpit Press. If you want even more help, Apple also offers 
a leader-led two-day workshop for educators on Documentary Filmmaking. This workshop is led 
by experienced professionals and is delivered at your school site for up to 16 educators. 
If you had your students complete a smaller video project earlier in the year, they’ll be well 
prepared to start editing their documentary. If not, you can connect a Mac to a projector and 
show your students the basic iMovie techniques. You can do this in less than an hour. After that, 
students are ready to venture out on their own. From there, you can help groups individually as 
they need help. Most of the learning is really learning on the go. 

 
Editing Steps and Tips 
Following is the process we use for students to edit their final movie. 

 
Creating a New iMovie Project 
The starting point for using iMovie is to open the application and create a new project. iMovie 
includes a variety of themes that each offer a unified design for a movie, with titles and 
transitions that fit with that theme. You can choose a theme when you first create the project or 
apply a theme later. 

 
Importing Video 
The next step is to import the video clips you want to use. With the new project started, and the 
digital video camera connected to the Mac with the appropriate cable, you can run your camera 
using the buttons in iMovie to select the portions of the video you want to import. The video you 
import is automatically organized by date into events in the Event Library. 

 
Adding Video Clips and Other Images to Your Project 
With the video clips imported, the next step is to drag the video clips you want to use from the 
Event Library to the iMovie project area and add photos and other images from the Photos 

http://www.workinentertainment.com/blog/video-editing-software-for-students/
http://tv.adobe.com/watch/learn-premiere-elements/get-started-with-premiere-elements/
http://www.apple.com/ilife/tutorials/#imovie
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browser. You can rearrange the order of clips and images, stabilize shaky video, and use the 
Precision Editor’s tools to cut clips and make other edits to your movie. 

 
Recording Narration 
For the narration portion of the script, the narrator can read right into the microphone built into 
your Mac, and record their voice directly into iMovie using the iMovie Record feature. For 
higher-quality audio, you can connect a USB desktop microphone to your Mac to record the 
narration. Once you record your narration, it comes in on a separate audio track in iMovie, so 
you can move it around to match with clips as needed. We also cut or split a lot of our narration 
audio tracks, as well as a lot of our interview sound bites so we have more flexibility in placing 
them in our movie. 

 
Once you have recorded narration, you may need to adjust the timing of clips or still images to 
match the audio. One way to extend the time that photos are displayed is by using the Ken 
Burns effect, which adds a motion effect to still images. 

 
Adding Music 
Another aspect of sound that needs to be considered is music. Music can play a key role in 
setting the mood and enhancing your project. If you’ve previously added your music to iTunes, 
you can add it to your movie right from iMovie. You can move it around, change the volume, or 
shorten or lengthen it to match your clips. 

 
Adjusting Volume 
The volume of the audio for your clips can be adjusted, or even turned off completely. For 
example, you can lower the volume of the background music so that it doesn’t interfere with 
someone speaking in your movie, or increase the volume of the person you interviewed so that 
they can be heard more clearly. You can also increase the volume of music in certain parts of 
the video for a dramatic effect. You can extract audio from a clip, and then “cut away” to use 
that audio over a photo or action scene. 

 
Adding Titles 
You can add text throughout your movie, such as a title page, credits, citations, or even to add 
emphasis to powerful quotes. You have many options for how your text is displayed. You can 
have text presented over a black or colored background or you can put it on top of a clip, or you 
can add animation to your text. 

 
Using Maps 
An easy and effective way to show locations being discussed in a documentary is with the 
animated maps that are included with iMovie. You enter the start and end locations—perhaps to 
show people’s migration path—choose from flat and 3D map styles, and iMovie adds an 
animated map to your movie. 
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Using Effects 
iMovie comes with exciting effects that can be applied to your project. Sepia tone is one effect 
our students have used frequently for a vintage look. Picture-in-picture and green screen 
effects, both available with the Advanced Tools in iMovie, can be particularly valuable in 
documentaries. With a picture-in-picture effect, you insert video that plays in a small window on 
top of another clip shown in the full screen; for example, an interview subject could be shown in 
the small picture with a clip of the event being discussed in the larger window. With a 
green-screen effect, you record video in front of a green backdrop, and then electronically “cut 
out” the subject and place that clip into another video clip. Students might want to do this to 
create a “you are there” effect, with a person talking in the location being discussed. We use 
effects sparingly. Make sure that effects don’t distract from the story. 

 
Using Transitions 
Transitions from one clip to another give your project a smooth and professional look. We 
mostly use the cross dissolve or overlap transitions. You can also adjust the speed of the 
transition. Cross dissolves steal a little of the clip from both sides and make your clip shorter. 
Overlap takes a little from the end of the clip, but does not affect the length of the clip. You 
should get the clips in and arrange them the way you want before applying transitions. 
Transitions should be one of the final steps of the project. Students need to be careful with 
effects and transitions so they aren’t distracting. 

 
If You Make a Mistake 
At any point in the project, if you have done something you did not intend to do, you can always 
undo your last action. You cannot use this Undo feature once you’ve saved your work. If you 
make changes to a clip and decide you want to start over, you can restore a clip back to how it 
was originally imported into iMovie. 

 
Putting It All Together 
If you’re creating a class documentary, each student group will now have a completed portion of 
the whole documentary. The next step is to combine these iMovie projects into one movie. You 
can do this by opening each group’s movie project on one computer (more than one iMovie file 
can be open at a time) and then copying and pasting individual clips, sections, or a whole movie 
from one window to another to create one iMovie project. 
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Publishing 
 

Sharing Your Documentaries 
Once the whole movie is complete, you have several options for publishing it. You can copy 
your movie onto a CD or use the iDVD feature built into iMovie to easily create a 
professional-looking DVD of your movie, complete with chapters, coordinated menu, 
background music, and buttons. If you are using a Mac, you can also send the movie to iTunes 
directly from iMovie and then copy it onto an iPod for sharing. 

 
You can put their final documentaries on your school website, post them on a webpage created 
with iWeb (part of the iLife suite) or other web-authoring application, copy them onto a CD, or, if 
your computer has a DVD-writable drive (also called a SuperDrive), your students use iDVD 
(also part of the iLife suite) to create their own DVDs, complete with buttons and menus. And, 
because DVDs hold so much information, you can put all of your students’ documentaries on 
one DVD disc. 

 
Another option is to export your movie as a QuickTime movie (.mov) and include it on either 
your school website or on a new webpage, such as a webpage created with iWeb, another iLife 
application. This is another easy way to share your students’ documentaries with a wide 
audience. 

 
Many schools and institutions are now sharing their finished videos on YouTube or Vimeo or 
other social media sites. Here are the instructions for uploading your movies to YouTube or 

 
Vimeo: 
YouTube: https://support.google.com/youtube/answer/57407?hl=en 

 
There is a long list of formats that you can use: 
https://support.google.com/youtube/troubleshooter/2888402?hl=en 

 
Vimeo: https://vimeo.com/help 

 
Vimeo supports all standard video formats (see list for YouTube above…it’s basically the same). 
Publishing on either YouTube or Vimeo is an attractive option as you can easily embed the URL 
of the movie into a class website (complete with thumbnail). You can also organize your videos 
into channels and groups in either YouTube or Vimeo. 

https://support.google.com/youtube/answer/57407?hl=en
https://support.google.com/youtube/troubleshooter/2888402?hl=en
https://vimeo.com/help
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Appendix A: Sample Assessment Tool 
Video Interview (100) 
  Camera setup: angles, fill frame, lighting 
  Sound: quality sound bites, working microphones 
  Interview: questions, follow-up and timing, completeness of interview 
  / 100 

 
Log (50) 
  Appropriate amount of verbatim transcription 
  Accuracy of time and quotes 
  Typed 
  /50 

 
Filler or B-Roll (50) 
  Amount: enough to complement the story 
  Quality: steady camera, lighting, background 

/50 
 

 
Written Feature Story and Storyboard (100) 

Storytelling: strong lead, focus on an angle, development of story/depth, capturing 
the subject’s personality and life event, letting him or her talk 

  Flow: use of transitions, logical flow between facts and reaction quotes, consideration of 
pace 
  Accuracy of historical and personal facts 
  / 100 

 
Final Product (100) 
  Use of sound: natural sound, narration, choice of music 
  Overall effect: match between audio and video, effects used 
  Completion of story and meeting deadline 
  / 100 

 
  Any deductions: missed deadlines 

 
Total for the whole product (400) 
  /400 
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Appendix B: Application for Documentary 
1. What area of the process are you most interested in? 

A. Interviewing 
B. Writing the story 
C. Editing the film on computer 
D. Research 
E. Editing the whole documentary 
F. Other 

 
2 Do you know someone you could interview on the documentary’s topic? 

Yes No 
If you do, who is this person? 

 
3 What strengths do you have that would contribute to a job well done? 

 
 

4 What weaknesses do you have that might hinder your progress in this group project? 
 
 

5 This project, and your contribution, will be completed in groups of 4-5 people. With whom 
would you most like to work? 

 
** With whom would you least like to work? (Optional) 

 
6 Rate yourself in the following categories (1 being weak, 10 being strong): 

Organization 

Responsibility 

Commitment to a good job 

Quality of your work 

Listening skills and empathy 
 

Team player/group worker, able to lead as well as compromise 

Writing skills 

Camera skills 
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Video editing skills (iMovie, Final Cut, or Premiere knowledge) 

Creativity 

Handling and acting on suggestions 

Self-control 

7 Provide an example of when you have shown positive leadership: 
 

8 Recall a time when you have seen a project through, from beginning to end—a time when 
you have 
been proud of the outcome. 

 
Do you promise to treat this project (the people and the equipment involved) with respect and 
dignity, focusing on what you can learn from others and what you can teach others? If yes, sign 
below. 

 
 

(Signature) 
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Appendix C: Sample Interview Transcript 
The following is an example of a transcript of an interview conducted for one of our student-led 
documentaries. (Bold text indicates sound bites that have been highlighted as possible 
selections for the documentary.) 

 
Mary K. Gorman (Wife of Bill Gorman who died within one month of action in Korea) 
In 1950, Mary, Bill and their seven-month-old daughter Kathy were living in Sioux Falls, South 
Dakota. Bill, who had served in W.W.II, was not interested in serving during wartime again, but 
was a graduate of an ROTC program, enrolling to help him pay for his education at NDSU 
where he graduated with an engineering degree. 

 
Regardless of his wish not to serve in another war, Bill was called up as an inactive reserve 
officer, and on May 8, 1951, he left for Korea, where, as far as Kathy was concerned, he was 
part of a police action. 

 
May 28, 1951, Bill was killed in the line of duty. 
:52—1:05 > Called up as an inactive reserve officer; he tried to get out because he did not want 
to go, naturally. 
1:18—1:35 > Mary and Kathy followed Bill to Ft. Riley, Kansas and Ft. Benning, Georgia for six 
weeks of basic training. 
1:38—1:48 > “He left on the eighth of May 1951 and he was killed on the 28th of May.” 1:58—
2:30 > “I didn’t get the notice that he was dead until the 15th of June. It was really terrible the 
way I got this news: I got a telephone call, and the person on the other end said ‘Are you 
alone?’ I said, ‘No, my sister’s with me.’ Well, this is the (she stops and starts over). 
2:53—3:28 > “I received a telephone call … we have a message for you. ‘Can’t you tell me?’ 
‘No’ … about 10 minutes later, a little boy on a bicycle came up, tears streaming down his 
cheeks, and gave me this telegram telling me my husband had been killed in action in Korea.” 
3:30—3:46 > “I had a baby. It was a very difficult time. I didn’t even know about the 
Korean War; I just thought it was a police action.” 
3:46—4:08 > “I had one letter from him, and it was after he died that I got two more letters from 
him. It was just a very difficult time. I had to find a way to support my child and go on with my 
life.” 
4:15—5:26 > (general info) Married Bill, NDSU grad, served in WWII, did not go overseas, 
served in Naval Air Corps, ROTC, would not go back in unless as an officer, stipend paid for 
education, married in Aug 1950, daughter Kathy, moved to Sioux Falls. 
5:26—6:00 “We were these young kids, 24 or 25, when we got that letter that Bill had to go back 
in the service. Our lives were so disrupted. There were so many decisions … I was lucky 
enough to go with him to basic for six months.” 
6:00—7:00 > Living in a trailer, going back to work, lived with sister, notice on 15th of June = 
difficult 
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7:13—7:25 > “I knew so little about the war. … I just didn’t know how I would cope, how I would 
handle it.” 
7:30—8:00 > “When I received notice that Bill was killed, it was handled so poorly— 
that little boy standing there crying, handing me the telegram.” 
8:12—8:20 > “18-17 days had gone by and I didn’t even know about it.” 
8:50 > After getting over the initial shock, she moved to Minneapolis and lived with her sisters. 
9:25 > Bill was buried in Korea, but correspondence relayed that he was to be returned to the 
US. 
9:55—10:10+ > She was planning to go to the Mardi Gras when she was notified of 
Bill’s funeral at Ft. Snelling. 
10:30—12:02 > A great story about the Christmas after Bill’s death—she received his personal 
effects, including his dog tags and his combat boots—her daughter was excited to play with 
these combat boots = “It was a brutal experience.” 
11:35—12:02 > “I was really happy to have the dog tags because then I knew Bill was gone.” 
12:20—13:20 > Welcoming us to read the letters Bill sent home—shows harsh conditions, 
shows that Bill was upbeat . . . 
13:28—13:43 > “From the information I received from the army, it appears he was killed the first 
time he went out on patrol, which was 20 days after he left the U.S.” 
13:43—14:06 > “I always felt kinda that he had had about six months training to be leading 
patrols—I’ve always had kinda bad feelings about that.” 
14:07—14:40 > “It’s been 50 years since Bill died, and to this day, I have never been to any war 
movies or documentaries. So you see, though you think you put them (memories) away, you 
never really do. I suppose I fought my own war in that political action called Korea.” 
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Appendix D: Sample Documentary Intro 
The following is an introduction from one of our student-led documentaries on Vietnam that you 
can share with your students to help them with writing their own introductions. 

 
Our Search for Answers 
“Ask not what your country can do for you; ask what you can do for your country.” But can a 
country ask too much? Too much of its citizens? Too much of its young men? 

 
In the early part of the 1960s, just one generation (20 years) after men returned from fighting 
against world dictatorships in Europe and the Pacific, just 10 years after men returned from 
fighting communism in Korea, young soldiers were called to duty again—this time in Vietnam. 
This conflict lasted over 10 years, involved 2.6 million American troops and took close to 60,000 
U.S. lives, mostly in their teens and early twenties—but this conflict is about more than 
numbers. The Vietnam war conjures up images of jungle patrol missions, VC warfare, Agent 
Orange, burning villages, protest music, fatalistic faces of the Vietnamese, but just as 
importantly, the Vietnam war conjures up unanswered questions: 

 
• What was our goal, our mission? 
• Why were we not allowed to win? 
• How much of the war had to do with big business and money? 
• Why weren’t soldiers welcomed back as heroes? 
• Did we ask too much? Was the expense too great? 

 
Part of the lingering pain for Vietnam veterans involves these unresolved issues. Hopefully, one 
question that can be answered is what can we learn from Vietnam? 

 
The young men and women who fought in this often misunderstood battle are now in their 60s, 
entrenched in the demands of society, career, and family; most of them have moved beyond the 
horrors of the past. But we have asked them to recall those days of combat and conflict, of 
frustration and fear. We have asked them to share their stories, to re-live their pain in Our 
Search For Answers. 
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Appendix E: Sample Storyboard 
The following is an example of a storyboard from one of our video poetry projects that you can 
share with your students to help them with creating their own storyboards. 

 
 

Audio Video Other 

Slow, sad music Black screen  

 Fade into teen girl’s room  

 
Pictures and teddy bear 

 

 Black and white  

 Fade in title  

Music gets a little more powerful Dad kneeling at grave Sunset background? 

Dad narrates “Tell me not, in 
mournful 

Dad looks at grave, holding teddy 
bear 

Profile shot 

numbers, life is but an empty 
dream” 

  

“For the soul is dead that 
slumbers, 

Dad look at camera Shot from behind the 

and things are not what they 
seem” 

 headstone 

“Life is real! Life is earnest and 
the 

Look back at grave Profile 

grave is not its goal” Fade to color  

“Dust thou art, to dust returnest 
was 

Dad gets up, puts his hand on  

not spoken of the soul” headstone  

Justin narrates “Not enjoyment 
and 

Look at camera  

not sorrow is our destined end 
or way” 

Takes off jacket  
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 Put on gloves  

“But to act that each tomorrow, 
find 

Pan out to see cliff he’s about to 
climb 

 

us farther than today”   

Start faster music Justin starts climbing slowly, 
steadily. 

Get different angles of 

Chelsey start narrating  him climbing, esp. top 

“Art is long, and Time is fleeting, 
and 

  

our hearts though stout and 
brave, 

  

Still like muffled drums are 
beating, 

  

funeral marches to the grave.” Justin slips and falls partway down  

“In the world’s broad field of 
battle, 

Blurred picture View from Justin’s eyes 

in the bivouac of Life”   

“Be not like dumb, driven cattle! 
Be 

Picture comes clear, Justin slowly 
gets 

View not from his eyes 

a hero in the strife” up and continues  

 
 
 

Audio Video Other 
 

Go to softer music Dad going through his daughter’s 
things 

 
Narrate very slowly 

 
“Trust no future however 
pleasant! Let 

 
the dead past bury its dead” 

 

“Act – act in the living present! Justin frantically climbing 
 

Heart within and God overhead!” Pan out to see sun in background. 
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 Justin reaches the top  

“Lives of great men all remind 
us, 

Justin leaning, hands on knees, 
panting 

View from above 

we can make our lives sublime”   

Pause narration, music very 
loud 

Justin stands up tall  

and passionate   

“And departing leave behind us See the footprints Justin made  

footprints of the sands of time” 
  

“Footprints that perhaps 
another, 

Dad walking down railroad tracks 
near 

Faraway shot 

sailing over life’s solemn main” the cliff  

“Seeing, shall take heart again.” Dad looks at footprints, and steps 
onto 

 

Let music play awhile Justin’s path, following his prints.  

“Let us, then, be up and doing, 
with 

Dad starts climbing  

a heart for any fate” Falls in the same place Justin fell  

“Still achieving, still pursuing, Dad gets to the top and a hand We never see whose 
learn reaches hand 

to labor and to wait” down to help him up it is. 

Passionate music Black screen  

 
See the words “Life that shall send a 

 

 challenge to its end, and when it 
comes, 

 

 say, ‘Welcome, Friend.’”  

 –Henry Wadsworth Longfellow  
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Appendix F: Storyboard Template 
Title of Project      

 
 

Audio Video Notes 

   

   

   

   

   

   

   



172  

Appendix G: Further References for 
Creating Video Documentaries 
http://www.wikihow.com/Create-a-Good-Documentary-Film 
http://www.rock-your-world.org/curriculum/take-actions/producing-
documentaries http://www.teachwithmovies.org/guides/film-study-worksheet-
documentary.html http://www.pbs.org/pov/behindthelens/lessonplan1.php 
http://www.pbs.org/pov/behindthelens/lessonplan2.php 

http://www.wikihow.com/Create-a-Good-Documentary-Film
http://www.rock-your-world.org/curriculum/take-actions/producing-documentaries
http://www.rock-your-world.org/curriculum/take-actions/producing-documentaries
http://www.teachwithmovies.org/guides/film-study-worksheet-documentary.html
http://www.teachwithmovies.org/guides/film-study-worksheet-documentary.html
http://www.pbs.org/pov/behindthelens/lessonplan1.php
http://www.pbs.org/pov/behindthelens/lessonplan2.php
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