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Preface 

National Geography Standards, Second Edition 

Geography for Life: National Geography Standards was first published in October 1994. Since that time, every state 
has adopted geographic curricular standards for what students should know and be able to do. In most cases, state 
standards are based on the National Geography Standards. Geography for Life has been the basis for instructional 
materials-ranging from textbooks to lesson plans-for in-service programs for teachers conducted by the National 
Geographic Society and other organizations. 

The world of 2012, however, is significantly different from that of 1994. Over the past 18 years, there have been 
changes in what we expect students to know and be able to do, in the nature of geography, in approaches to K-12 
education, and in the publication and dissemination of ideas. 

In 1994, geographic information systems (GIS) and global positioning systems (GPS) were used by relatively few 
people; nowadays hundreds of millions have everyday access to maps and locational information through mobile 
devices and computers. As a society, we must come to terms with a world in which the increasing globalization of 
human activities and global environmental change are reshaping everything from trade and travel to climate and 
coastlines. With the passage of the No Child Left Behind Act in 2001, academic expectations for students and perfor
mance demands on teachers and schools have been fundamentally reshaped. The digital revolution has transformed 
the method, content, and speed by which information is exchanged. 

What has not changed is the crucial need for a geographically literate society. The opening words of the 1994 edition 
ring true today: "Geography is for life in every sense of that expression: lifelong, life-sustaining, and life-enhancing." 
Fostering geographic literacy remains a prime responsibility of the K -12 education system. 

Therefore, the Geography Education National Implementation Program (GENIP) has developed this second edi
tion of Geography for Life, updating and refreshing the Standards. GENIP is a consortium of the major geography 
organizations: the American Geographical Society (AGS), Association of American Geographers (AAG), National 
Council for Geographic Education (NCGE), and National Geographic Society (NGS). Funding for the revision was 
provided by GENIP and the National Geographic Society. 

In 2008 GENIP appointed a committee, the Standards Content Committee, composed of Sarah Bednarz, Judy Bock, 
Roger Downs (chair), Charlie Fitzpatrick, Paul Gray, Susan Heffron, Susan Hume, Lydia Lewis, Jim Marran, and Joe 
Stoltman. The committee had three goals: (1) to maintain essential continuity between the first and second editions; 
(2) to ensure that the new edition is relevant to students, teachers, and curriculum designers; and (3) to make the new
edition flexible and user friendly. This process took several years, and the committee thanks the hundreds of people
who, often on short notice, provided feedback and encouragement during this process. All who helped in the revision
process are acknowledged in the following pages, but the committee is especially grateful for the working space and
administrative support provided by the Association of American Geographers and the National Geographic Society.

The result is a consensus document, reflecting the views of teachers, curriculum developers, textbook writers, and 
media developers in schools, colleges, universities, and organizations across the United States. We believe that an 

understanding of geography will help to meet the nation's educational goals by preparing students "for responsible 
citizenship, further learning, and productive employment in our nation's modern economy." (Goals 2000: Educate 
America Act, 1994). 

Roger M. Downs, Chair 

Standards Content Committee 

Geography Education National Implementation Project 

2012 
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Introduction: The 
Geographically 

Informed Person 

The twenty-foot Earth View globe on display in the Massachusetts 
State House offers students and legislators alike an enlarged spatial 
perspective of the world - from inside and out. 

National Geography Standards, Second Edition 

The world facing the high school graduates of 2025 will be even 
more crowded than the world of today. The physical environment 
will be even more threatened. The global economy will be even more 

competitive and interconnected. 

Understanding and responding to the challenges and opportuni
ties of the world in the twenty-first century will require many skills; 
the capacities to think and communicate mathematically and sci
entifically will remain at a premium. Geographic literacy will also 
be necessary for reasons of enhancing economic competitiveness, 
preserving quality of life, sustaining the environment, and ensuring 
national security. As individuals and as members of society, humans 

face decisions on where to live, what to 
build where, how and where to travel, 
how to conserve energy, how to wisely 
manage scarce resources, and how to co
operate or compete with others. 

Making all of these decisions, personal 
and collective, requires a geographically 
informed person-someone who sees 
meaning in the arrangement of things 
on Earth's surface, who sees relations 
between people, places, and environ
ments, who uses geographic skills, and 
who applies spatial and ecological per
spectives to life situations. Geographic 
skills enable a person to understand the 
connections between patterns of rivers 
and the physical processes that create 
them, between patterns of cities and the 
human processes that create them, and 
between what happens in the places in 
which we live and what happens in plac
es throughout the world, near and far. 

The goal of the National Geography 
Standards is to enable students to be
come geographically informed through 

knowledge and mastery of three things: (1) factual knowledge; (2) 
mental maps and tools; (3) and ways of thinking. As with any dis
cipline, geography is built on a basis of factual knowledge; we must 
know what is located where and the characteristics of places and en
vironments. This knowledge is a prerequisite. Without rich mental 
maps of the world, we cannot put people and places into their hu
man and environmental contexts. 

To this base of factual knowledge are added the concepts that al
low the geographically informed person to understand the context 
of world events, i.e., why and how an event occurs where it does. 
For example, during the first decade of the twenty-first century, for 
the first time in human history, more than 50 percent of the world's 
population lived in urban areas. In the future, increasing numbers of 
people will live in megacities, which are dense urban concentrations 
of over 10 million people. To understand the rapid growth of mega
cities in South Asia, an understanding is required of the connections 
among subsistence farming, population growth rates, rural-to-ur
ban migration, infrastructure, comparative economic advantage, 
and factors of production. 

Factual knowledge and concepts are brought together by the tools 
and ways of thinking characteristic of geography. For example, to 
understand the possible effects of global climate change on coastal 
areas in Florida, the geographically informed person must under
stand rates of sea level rise. Maps of the elevation of coastal areas 
above sea level, together with maps of population distribution and 
density, and maps of critical parts of the infrastructure ( e.g., schools, 
hospitals, interstate highways) are needed. Modeling of the effects of 
storm surges from hurricanes of varying intensities is required. In 
all of these steps, maps, graphs, and tables are used to analyze data. 
Effects at the local scale (e.g., on the Florida Keys) and statewide 
effects on such things as beaches, roads, and power lines are consid
ered. Thinking geographically brings together ideas about space with 
graphics to allow for the visualization of what might happen where, 
why, and how. 

The geographically informed person is prepared to meet the chal
lenges of understanding what is happening in the world, why it is 
happening in a particular locale, how those things might change 
in the future, and how to make geographically informed and rea
soned decisions. With a strong grasp of geography, people are better 
equipped to solve personal issues at the local level and collective is
sues at the global level. Geographic knowledge is invaluable. 

But geographic knowledge is important for other reasons. From 
an intellectual perspective, geography captures the imagination. It 
stimulates curiosity about the world and its diverse inhabitants and 
places, as well as about local, regional, and global issues. By under
standing their own places in the world, people can overcome pa
rochialism and ethnocentrism. Geography focuses attention on fas
cinating people and places, on things worth knowing because they 
are absorbing, and because knowing them enables people to make 
better-informed and wiser decisions. 

Part I: 7 



Introduction: The Geographically Informed Person 

E 
8 
B 
0 

..c 

0 

'i3 
1:! 

National Geography Standards, Second Edition 

Geography lets the geographically informed person put humans 

and Earth into context. It provides an ethical grounding for under

standing the future of the planet. Life is fragile; people are fragile. 
Geography provides knowledge of Earth's physical and human sys

tems and of the interdependency of living things and physical envi

ronments. That knowledge, in turn, provides a basis for people to 

cooperate in the best interests of the planet and the future. 

In the future, increasing 

numbers of people 

will live in megacities, 

which are dense urban 

concentrations of over 

10 million people. 

Today more than 50 percent of the world's population live in urban 
areas contributing to the growth of megacities around the world. Sao 
Paulo, Brazil is a megacity with more than 11 million inhabitants and 
a growing metro area approaching 20 million people. 

Part I: 8 



What's New in 
the Second Edition 

and Why 
Organization of the Second Edition 

The outcome of Geography for Life is a 
geographically informed person who (1) applies 
spatial and ecological perspectives to life situations; 
(2) sees meaning in the spatial arrangement of
things; (3) sees relations among people, places, and
environments; and (4) uses geographic skills.

Doing Geography: The Geographic Lens on the 
World 

Explains how geographic perspectives, content 
knowledge and skills are all used in doing 
geography. 

Looking at the World in Multiple Ways: 
Geographic Perspectives 

Details the spatial, ecological, and complementary 
perspectives that are used in geographic 
investigations. 

Knowing about the World: Geographic Content 
Knowledge 

Identifies geographic content knowledge for three 
grade bands in terms of 18 Standards that are 
organized by six Essential Elements. 

Asking and Answering Geographic Questions 
about the World: Geographic Skills 

Describes the skills students use in the systematic 
process of asking geographic questions, acquiring, 
organizing, and analyzing geographic information to 
answer geographic questions. 

National Geography Standards, Second Edition 

Education reflects what is happening in society and drives what will 
happen. According to the Goals 2000: Educate America Act (Public 
Law 109-227, signed into law in 1994), the K -12 standards were to 
reflect the most important and enduring ideas such that "[b]y the 
year 2000 ... all students will leave grades 4, 8, and 12 having dem
onstrated competency over challenging subject matter:' The goal of 
schools was to "ensure that all students learn to use their minds well, 
so they may be prepared for responsible citizenship, further learn
ing, and productive employment in our Nation's modern economy." 

In 2012, these goals are still relevant. The intention of this second 
edition of Geography for Life, is to ensure that the National Geography 
Standards continue to capture the most important and enduring 
ideas in geography and that the standards remain challenging to stu
dents. Much of the material in the first edition of Geography for Life 

has stood the test of time, challenging and educating students and 
teachers alike. For those reasons, much is to be found that is familiar 
in this new edition of Geography for Life. 

Equally well, the geography education community recognizes where 
changes will enhance the effectiveness of the National Geography 
Standards. There are new ideas about geography that merit inclu
sion. There are new understandings of the processes of education 
derived from the learning sciences. There is the recognition that 
important skills transcend disciplinary boundaries. Thus problem
solving geospatial technologies such as geographic information sys
tems (GIS), global positioning systems (GPS), and remote sensing 
(RS) may be used across the curriculum and are having profound 
and pervasive effects on career opportunities. 

The first edition of Geography for Life made the case for geogra
phy, providing extensive essays for those who were not familiar with 
geography. It did so within the elegant but confining bounds of a 
one-size-fits-all, 272-page book. With digital media, presentation 
and publication methods are less restrictive. This second edition 
contains concise material that takes advantage of people's increased 
familiarity with geography and the resources available to teachers 
and curriculum designers by replacing the essays with focused one
page statements of the underlying themes for each Standard. The 
second edition is organized to emphasize the importance of"Doing 
Geography." Therefore, the sections on the geographic perspectives, 
content knowledge, and skills that are all necessary to do geography 

are included together in the main section of the document. 

Extensive feedback from teachers, textbook writers, curriculum 
developers, and in-service professionals has resulted, therefore, in 

restructuring of the contents and format of Geography for Life. There 
are three sets of changes: (1) changes to the geographical ideas in 
the Standards (2) changes to the educational underpinnings of the 
Standards and (3) changes to the design of the Standards. 

1. The Geographical Ideas in the Standards
The subject-matter core of the National Geography Standards re
mains the same, reflecting the original success of the first edition 
of Geography for Life in identifying important and enduring un
derstandings. The basic framework consists of two levels: Essential 
Elements and Standards. There are 18 Standards, grouped into six 
clusters of Essential Elements. An "Essential Element" is an idea that 
is central and necessary to an understanding of geography: it is a 
precise way of looking at the world. An "element" is a building block 
required for the whole. 

The first element, "The World in Spatial Terms," contains standards 
that capture the essence of the geographic eye: the structuring of 
geographic information, the ordering of knowledge into mental 
maps of the world, and the spatial analysis of geographic informa
tion. Given this grounding in geographic ways of approaching the 
world, the second element, "Places and Regions;' applies the geo
graphic eye to the world. Places and regions are the basic units of 
geography, and those units are seen differently by different people. 
The third and fourth elements, "Physical Systems" and "Human 
Systems," cover the specific content of geography. "Physical Systems" 
looks at physical processes (climate, landforms, etc.) and then orga
nizes these processes into functional units, ecosystems, and biomes. 
"Human Systems" begins with population and then considers hu
man activities, from culture to economics, settlement, and conflict 
and cooperation. The fifth element, "Environment and Society;' 
reintegrates the content of geography by emphasizing the systemic 
interactions between physical and human systems and identifying 
the central role of resources in environment-society links. The sixth 
element, "The Uses of Geography;' shows how geography, taken as a 
whole, enables students to understand the past, interpret the present, 
and plan for the future. 

Within the basic framework, however, there are significant chang
es to the geographic content of the National Geography Standards. 

The titles of Geography Standards 1 and 8 are revised. The new title 
of Geography Standard 1 is "How to use maps and other geographic 
representations, geospatial technologies, and spatial thinking to under
stand and communicate information:' This replaces tools in the original 
version with geospatial technologies, adds the idea of spatial thinking, 

Part I: 9 



¾'hat's New in the Second Edition and Miy 

Within the Standards, 

there are numerous 

changes that reflect 

the dynamic nature of 

geography as a way 

of looking at a 

changing world. 

.§ ,__ _________ _ 

National Geography Standards, Second Edition 

and simplifies the objective to that of understanding and commu
nicating information. The development of geospatial technologies 
and the recognition that spatial thinking is central to geography are 
two of the major changes in geography since 1994. The new title for 
Geography Standard 8 is "The characteristics and spatial distribu
tion of ecosystems and biomes on Earth's surface." The addition of 
biomes reflects the increasing attention being paid to those regional
scale biophysical communities under threat from global environ
mental change. 

Within the Standards, there are numerous changes that reflect the 
dynamic nature of geography as a way of looking at a changing world. 
Global processes, human and physical, are increasingly significant, 
placing a premium on students being able to see the multiple connec
tions between events happening at local and global scales and between 
human and physical systems. Recognizing the vulnerability and resil
iency of people and environments is crucial to successful adaptation 
to environmental challenges. Greater attention is being paid to the 
idea of a green world and to mandates for sustainability and envi
ronmental stewardship. As a consequence of the increasing availability 
of high-quality data, geospatial technologies are changing our capac
ity to understand the world, enhancing geography's role as a practi
cal problem-solving tool for individuals and societies. Topics such as 
megacities, terrorism, genocide, displaced persons, social justice, and 
perspectives related to age, gender, and ethnicity are changing the ways 
in which geographers look at the world. All of these critically impor
tant issues are reflected in the content of the Standards. 

2. Changes to the Educational Underpinnings of
the Standards
The most significant and visible differences from the Standards in
the first edition are in the structure of the second edition content.
The new edition's Standards are designed with assessments in mind,
whereas the previous Standards were explicitly separated from any
linkage to assessment. This edition is shaped by the twin structures
of scaffolding and alignment while the 1994 Standards were seen as a
series of discrete building blocks with minimal overlap and integra
tion. Each of these structural changes has significant effects on the
framework of this new edition of the National Geography Standards.

The basic architecture for each standard comprises four compo
nents: introductory essay, knowledge statements, performance state
ments, and examples.

Each introductory essay follows a template. The objective is to fos
ter a geographically informed person; therefore, each essay presents

what the geographically informed person must know and be able 
to do in a particular content area. Given the range of possible ideas 
within any content area, the content is captured by three or four 
themes. Each theme is briefly described, and the essay concludes 
with a clear statement as to why these themes are important. In a 
crucial change from the first edition Standards, the themes are used 
to organize the specific content in each Standard. 

Each theme contains two to four knowledge statements-concise 
expressions of the specific content that students must know and un
derstand. In turn, each knowledge statement is supported by two to 
four performance statements that capture what students should be 
able to do on the basis of their knowledge. 
The final component is a set of three examples of activities that 

students can do to demonstrate an understanding of the knowledge 
statements. Each activity contains content in the form of context, 
vocabulary, and facts; process in the form of a required thinking pro
cess; and product in the form of a result that can be assessed to show 
that learning has occurred. The examples are nuggets of ideas that 
teachers can expand upon to help students meet the intent of the 
performance statements. They are not fully developed lesson plans 
because they do not specify the precise materials to be used, time to 
be allocated, process to be followed, and assessment procedures to be 
used. Examples are not directives of what a teacher should do; rather, 
they are illustrative of what teachers might do in the classroom. 
The components of each Standard and all 18 Standards are bound 

together by three principles derived from the learning science ap
proach to education: alignment, scaffolding, and intellectual skills. 
Alignment refers to the 'vertical' structure of a Standard. Scaffolding 

refers to the 'horizontal' structure within a Standard and between 
all of the Standards. In both cases, the goal is to build a structure 
that is integrated, cumulative, and progressive. Within a grade for 
a Standard, alignment asks, Do the sets of knowledge statements 
and performance statements clearly specify what the student should 
know and be able to do? 

Scaffolding operates in two ways. First, among grades 4, 8, and 
12 within a Standard, scaffolding asks, Does the set of knowledge 
statements cumulatively build the knowledge necessary for under
standing the content knowledge? Second, where appropriate among 
Standards, do knowledge statements in one Standard provide the 
knowledge that is presumed within another Standard? If so, is the 
requirement met at the correct grade level? 
Intellectual skills represent the ways in which students can think 

geographically. They are captured by a set of verbs that appear in 
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What's New in The Second Edition and lVhy 

Taken together, 
alignment, scaffolding, 
and intellectual skills 

have resulted in a clear 
statement of what US 

students must know and 
be able to do to become 
geographically informed. 

National Geography Standards, Second Edition 

the performance statements and the examples. There are seven verbs 
ordered in terms of intellectual challenge, as shown below. In the 
cases of all seven verbs, they may specify an intellectual skill that can 
be exercised at a range oflevels. Thus one can identify the name of a 
capital city, or the location of the capital city, or identify the criteria 
used to define a capital city. 

Identify: to recognize something by name ( e.g., Paris is the 
capital of France), or to classify or catalog something with other 
items of similar appearance or function (e.g., that mound of 
rocks and clay is the terminal moraine from a glacier), or to lo
cate (e.g., identify on a map or globe). 

Describe: to give a detailed account that conveys the character
istics of something (e.g., a place, a region, a type of ecosystem). 

Construct: to display information in a diagrammatic or logical 
form ( e.g., use birth and death rates for Sri Lanka to create a 
population pyramid) or to create an argument by systematically 
arranging ideas (e.g., St. Louis is known as the Gateway to the 
West because it was the jumping-off point for the nineteenth
century settlement of the cross-Mississippi area of the Great 
Plains). 

Analyze: to break down a complex situation into its component 
parts and their relationships ( e.g., an ecosystem is maintained by 
the energy flows among the climate, biomass, and soils). 

Explain: to give a detailed account of a situation in terms of 
causes or reasons ( e.g., desertification is occurring in the Sahel 
because of the joint effects of persistent drought and population 
increases putting pressure on the system of subsistence agricul
ture). 

Compare: to give an account of the similarities and differences 
between two or more situations ( e.g., the land-use patterns in US 
cities before and after land-use policies were put into practice). 

Evaluate: to make an informed appraisal of a situation by weigh
ing relative strengths and weaknesses (e.g., long-term global 
warming is likely to continue as worldwide population increases 
result in increased use of carbon-based fuels such as coal to pro
duce electricity). 

Taken together, alignment, scaffolding, and intellectual skills have 
resulted in a clear statement of what US students must know and be 
able to do to become geographically informed. 
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lVhat's New in the Second Edition and lNhy 

3. Changes to the Design of the Standards
The contemporary digital world offers opportunities not even 

dreamed of when the first edition was published in 1994. This up

dated version of Geography for Life is designed to be user friendly 

and flexible. Instead of dividing the Standards by grade, this version 

presents each Standard with all three grade levels represented on the 

same page. Thus, one can read across to see how knowledge and un

derstanding builds across the grades for each content area and read 

down to see how knowledge and understanding builds within one 

theme at one grade level. 

Each Standard is grouped within an Essential Element. 

Essential Element The World 1n Spatial Terms '· 
GEOGRAPHY ST AND ARD 1: How to use maps and other geographic representations, geospatial technologies, 

and spatial thinking to understand and communicate information 

Each Standard title is a summary of 
what the student should know and 
understand about a specific set of 
ideas and approaches. 

Properties and Functions of Geographic Representations 

1. Properties and functions of geographic 
representations-such as maps, globes, 
graphs, diagrams, aerial and other 
photographs, remotely sensed Images, and 
geographic visualizations 

Therefore, the student is able to: 

A. Identify and describe the properties (position and orientation, 
symbols, scale, perspective, coordinate systems) and functions 
of geographic representations, as exemplified by being able to 

►Identify and describe the properties of a variety of maps and globes 
(e.g., title, legend, tardinal and inlermediate directions, scale, sym
bols, grid, prindpol parallels, meridians) and purposes ( wayfinding, 
reference, thematic). 
►fdentify and describe the functions of a variety of geographic rq,
resentations 
►Identify and describe the properties aod functions of maps students 
collect from magazines, news articles, and tourist brochures. 

B. Describe how properties of geographic representations 
determine the purposes they can be used for, as exemplified by 
being able to 

►ldentify the maps or types of maps most appropriate for specific 
purposes, (e g., to locate physical and/or human features, to deter
mine the shortest route from one town to another town, to compare 
the number of people living at two or more locations). 
►Describe how a variety of geographic r<"pre;entalions (maps, globes, 
graphs, diagrams, aerial and other rhott'l�aphs, GPS) are used to 
communicate different types of information. 
►Describe how maps are created for a specific purpose (e.g., school 
fire-drill map, the route from home to school, classroom map of 
learning center materials). 

National Geography Standards, Second Edition 

National Geography Standards, Second Edition 

Properties and Functions of Geographic Representations 

1. The advantages and disadvantages of using 
different geographic representations-such 
as maps, globes, graphs, diagrams, aerial 
and other photographs, remotely sensed 
images, and geographic visualizations for 
analyzing spatial distributions and patterns 

Therefore, the student is able to: 

A. Analyze and explain the properties (position and orientation, 
projections, symbols, scale, perspective, coordinate systems) 
and functions of geographic representations, as exemplified by 
being able to 

► Analyze geographic representations based on their properties (e.g., 
orientation, grid system, scale, resolution, and content) and purposes 
(e.g., using GISs and digital globes to explore geographic information 
and relationships at a range of scales). 
►Analyze the properties of three geographic rep1esentations of the 
same place (such as a street map, a topographic map, and a satel
lite image) and explain how each might be suitable for a different 
purpose. 
► Explain how different geographic representations are used in a va
riety of settings (e.g, a GIS in a computer lab, topographic map for 
backcountry hiking, GPS navigation for car travel). 

B, Evaluate the appropriate use of geospatial representations 
for specific geographic tasks, such as analyzing spatial 
distributions and patterns, as exemplified by being able to 

►Explain why particular maps are appropriate for a specific purpose 
(e.g...;, eu1ogll:l;m IQ iUui1h,1tc tot.al povub1ion,� rcmo1dy .)(.nK.-J. im
i.\S(' to o�,: lond U.k chJl'l!,-c, t1ipoj;.rt1:phi� ffl"J� 11) contidcr th� 
l)c)t lociui,,,n for:. v,inJ &tnn, a high"'·�y m;p 10 ct10cid\T b,:q rou�o 
for new transportation corridors). 
►fdemify and evaluate specific maps and/or geospatial technologies 
for use in different occupations (e.g., ambulance driver, airline pilot, 
ship's captain, cross-country truck driver, business analyst). 
►Compare the patterns shown by geographic represenlations at d i f 
ferent scales (e.g., neighborhood, city, state, country). 

Properties and Functions of Geographic Representations 

1. The advantagM of coordinating mvltfp 
geographic rep-..tatlons-such • map· 
glob- graphs, diagrams, aerial and other 
photographs, remotely sensed Images, 
and geographic visualizationsto answer 
geographic questions 

Therefore, the student is able to: 

A. Explain the advantages of using multiple 
representations lo answer geographi 
by being able to 

►E.1Cpl1un how n1uh.iJ,lc geogr.iphic 
t"1:hnologf .. (,.i;. .. C:IS, CPS. RS, U1d • 
be, uS<d 10,olvq;co1_;npbic probkr,w(c .. 
locate a new playground, or identify dnngc 
within a community). 
►Describe how an analysis of urbanization can be done • r:; dHfc� 
cnt geospatial technologies (e,g., RS for land use, GlS data 'l."B 10 
predict areas of high/low growth, GPS and GlS for identifying 
ponation issues regarding growth). 
► Explain how multiple geospatial technologies can be used to .solve 
land use problems (e.g , effects of new farming technologies on the 
sustainable production of food, or preservation of wetlands in bird 
migration fJyways ). 

Part II: Standard 1: 22 

Colored columns indicate the grade 
bands containing the detailed grade
level specific knowledge for each 
Standard. 

Colored heading bars contain themes 
as organizers for the content in the 
Standard. 

Knowledge statements explain 
exactly what a student should know 
and understand after completing a 
grade band. 

Student performance statements state 
what the student should be able to 
do on the basis of this knowledge 
followed by three illustrative examples 
of learning opportunities. 

Navigation aids are included to help 
identify the Standard and locate 
content. 
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Doing Geography: 
The Geographic 

Lens on the World 

National Geography Standards, Second Edition 

The goal of teaching geography is to equip students with the knowl
edge, skills, and perspectives to do geography. Reaching this goal 
requires that students learn how to use geographic thinking and 
information to make well-reasoned decisions and to solve personal 
and community problems. Many valuable applications of K -12 ge
ography education lie beyond the classroom walls. Geographic edu
cation enables students to use geographic perspectives, knowledge, 
and skills to engage in ethical action with regard to self, other people, 
other species, and Earth's diverse cultures and natural environments. 
Geography connects students to world events, problems, and deci
sions throughout their lives. 

What Is a "Geographic Lens"? 
The geographic lens enables students to acquire and use spatial and 
ecological perspectives to develop an informed worldview. 

The geographic lens incorporates three enduring understandings: 

1. Geographic representations, analyses, and technologies support
problem solving and decision making by enabling students to inter
pret the past, understand the present, and plan for the future.

2. Human cultures and identities are deeply connected to the physi

cal and human features that define places and regions.

3. Spatial patterns on Earth are ever changing, and human actions
contribute to the changes as people constantly modify and adapt to 
the realities of their cultural and physical environments.

These three understandings capture the essence of what a geo
graphically informed person knows and can do with geography.

Geography is not just a school subject. As the title of this docu
ment states, geography is for life. Geography applies to daily life and
is valuable over a lifetime. The overarching goal of these National
Geography Standards is to ensure that students become geographi
cally informed citizens. Becoming an informed citizen requires go
ing beyond only knowing the disciplinary content of geography.
Students must also be able to use geographic reasoning and do ge
ography.

What Does "Doing Geography'' Mean? 
Doing geography requires students to actively use three main aspects 
of inquiry-geographic perspectives, knowledge, and skills. All three 
in combination are required to do geography. Considered separately, 
each is important but incomplete. If a teacher focuses on geogra
phy content knowledge alone, students may score well when tested 
on facts but will not be able to apply their memorized knowledge 
to make well-reasoned decisions or offer solutions to significant 
problems. If students focus on skills alone without an understand
ing of the spatial and ecological perspectives that primarily guide 
geographic thinking, they may not correctly formulate a geographic 
question to investigate. 

Students use geographic perspectives to formulate questions and 
approaches to investigating the question. Students use geographic 

knowledge illustrated by the 18 Standards. Students use geographic 

skills to systematically conduct geographic investigations and con
struct answers and possible solutions. A geographically informed 
person simultaneously uses all three of these to do geography. 

What Does Doing Geography Look Like 
in a Classroom? 
Consequently, doing geography is an active inquiry process that in
tegrates geographic perspectives, geographic knowledge, and geo
graphic skills. Each is important and essential. To connect the in
quiry process involved in doing geography to the classroom, three 
vignettes are provided below. 

A vignette for each of the three grade bands used in the Standards 
follows. Regardless of which band holds the most interest, reading 
and reflecting on all three will provide a more complete picture of 
what doing geography looks like in the classroom. Each of the five 
geographic skills is called out as it occurs. These do not always fit 
into a neat, orderly process but may involve some back and forth 

between questioning, acquiring, or organizing new geographic in

formation as the inquiry progresses. It is not a lock-step process but 
rather an active, formative process that encourages students to be
come actively engaged. 
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Doing Geography: The Geographic Lens on the World 

9GRADE 

Doing Geography: Grades K-4 
Community-Based Observations and Investigations 

Mr. Rice's fourth-grade students arrived to class on Tuesday morn
ing excited by the installation of a new traffic signal at the comer 
near the school. Mr. Rice suddenly recognized a teachable mo
ment and realized he could use geographic perspectives and skills 
to connect the students' interest in the new traffic signal event to 
the geography standards he would be teaching during the upcom
ing weeks as a part of his social studies curriculum (Geography 

Standards 1, 2, and 3). During social studies class that day, the 
students discussed why a new traffic signal might be needed at 
the comer. The students expressed concern about safety for all 
students walking to school. Mr. Rice guided the discussion and 
helped the students formulate their concerns into a geographic 
question. The students asked, "How many dangerous street cross
ings do students in our class make on their way to and from school, 
and where are these crossings located?" [ASKING GEOGRAPHIC 

QUESTIONS] The students talked about the factors that would 
make crossings more or less dangerous, such as speed limits, one
way traffic flows, the amount of traffic, crosswalks and traffic sig
nals, and the presence of school crossing guards. 

Mr. Rice asked each student to sketch a map of his or her route 
to and from school and identify each of the crossings the student 
makes on this route. Mr. Rice then asked the students to observe 
and record the safety details of the crossings identified on their 
maps during their walks to school during the next couple of days. 
[ACQUIRING GEOGRAPHIC INFORMATION] After record
ing their observations during this fieldwork phase of the activ
ity, the students then found a satellite image of their school and 
the surrounding neighborhood using the Internet. Working in 
pairs, students took turns zooming in to view the details at the 
crossings identified on their maps. [ACQUIRING GEOGRAPHIC 

INFORMATION] They selected and displayed the traffic data pro
vided by the online mapping service to determine if there were any 
potential traffic issues at the identified crossings. 

National Geography Standards, Second Edition 

(;)GRADE 

Doing Geography: Grades 5-8 
Investigating Water Use in the Colorado River Watershed 

While reading the weekend newspaper, Ms. Ramirez noticed an 
article focused on a topic that would connect with the next cur
riculum unit on Environment and Society she would be teaching 
in her seventh-grade geography class (Geography Standards 14, 

15, and 16). Her students would be learning about watersheds, 
water resources, and how human actions modify the physical en
vironment. At the start of the unit, Ms. Ramirez shared the new 
article with her class. The students were shocked to discover that 
literally all of the water in the Colorado River gets used up before 
the river reaches the Gulf of Mexico and to learn about the con
troversy and conflicts over water resources from the river. Because 
they lived in Colorado, the students wanted to know where and 
how much Colorado River water is currently used. [ASKING 

GEOGRAPHIC QUESTIONS] 

The students were asked to search the Internet for maps of the 
Colorado River watershed to launch their investigation into this 
geographic issue. Using digital maps, they discovered that this 
huge watershed actually covers a large part of the southwestern 
United States. They also learned that numerous laws and water 
compacts or agreements allocated much of the water from 'their' 
river for use in cities and states throughout the Southwest. Some 
of these cities, such as Phoenix and Los Angeles, are located hun
dreds of miles from the path of the river. Using various state maps, 
students identified canals or aqueducts that are used to transport 
the Colorado River water to these places. The maps also revealed 
the location of dams that are used to control water supplies along 
the river. Students learned that the level of water in the reservoirs 
behind the dams fluctuates depending on the amount of snowpack 
in the Rocky Mountains at the source of the river. [ACQUIRING 

GEOGRAPHIC INFORMATION] 

�GRADE 
Doing Geography: Grades 9-12 

A Geographic Investigation of International Cooperation 
and Conflict 

Ms. Lincoln started preparing for her tenth-grade geography class. The 
class was starting a unit focused on the geographic forces that drive 

political cooperation and conflict (Geography Standard 13). Ms. 
Lincoln thought about how best to apply a geographic perspective to a 
recent world event that would result in a variety of investigation ques
tions on cooperation and conflict. Ms. Lincoln wanted her students 
to consider future aspects of cooperation and conflict as well as past 
conditions that shaped current patterns and processes. 

When the students arrived at class the next day, Ms. Lincoln divid
ed them into small groups and handed out a map of reported pirate 
attacks off the coast of Somalia in the Gulf of Aden. First, she asked 
students to study the geographic characteristics of the area with the 
greatest number of reported attacks. Then, she prompted them to for
mulate geographic questions about the physical and human charac
teristics that may contribute to the high incidence of pirate attacks in 
that location. [ASKING GEOGRAPHIC QUESTIONS] The students 
shared a list of questions from each of their groups. 

► What made the Gulf of Aden a place with a high number of pirate 
attacks?

► How does the number of attacks at this location compare to the
number of attacks in other similar locations?

►What physical and human factors contribute to the high number of
attacks in this location? 

Ms. Lincoln then explained to students that locations where traf
fic is more congested due to narrow passages are often called "choke 
points:' She handed out a world map and asked students to identify 
as many geographic choke points for maritime traffic similar to the 
Gulf of Aden as they could find. The students went to work identifying 
places where shipping traffic could be congested or slowed due to nar
rowed passages or straights, high density of shipping, and the location 
of canals that are important to many shipping routes. [ACQUIRING 

GEOGRAPHIC INFORMATION] 
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Doing Geography: The Geographic Lens on the World 

9GRADE 

Doing Geography: Grades K-4 
Community-Based Observations and Investigations 

Based on this research, each pair of students then developed cri
teria for ranking the crossings as safe, dangerous, or very danger

ous. The students then created a symbol for each of the three types 
of crossings and constructed a map of the neighborhood with 
each crossing identified by the appropriate symbol indicating its 
safety level. [ORGANIZING GEOGRAPHIC INFORMATION] After 

they finished creating this neighborhood map, the class was very 
surprised to learn there were two "very dangerous" crossings near 

the school. 

Students were then asked to conduct a survey with the other 

members of their class to determine how many students used 
the two very dangerous identified crossings each day. The stu

dents graphed the survey results for each of the two crossings. 
The class discovered that 16 of the 29 students in the class used 
these very dangerous crossings. [ANALYZING GEOGRAPHIC 

INFORMATION] The class decided they should meet with school 

officials to discuss the very dangerous crossings they had identi
fied. 

As a culminating activity, Mr. Rice invited the school principal 
to visit the class to listen to the students give oral presentations on 
their research using the maps and graphs they created to illustrate 
their findings. [ANSWERING GEOGRAPHIC QUESTIONS] As a 

key part of their presentation, students suggested possible changes 
needed to make the crossings less dangerous in the future. Before 

she left class that day, the principal assured students that she would 
talk with the Parents' Advisory Committee and city traffic officials 

about the two very dangerous crossings the students identified in 

their research. 

National Geography Standards, Second Edition 

(;]GRADE 

Doing Geography: Grades 5-8 
Investigating Water Use in the Colorado River Watershed 

Students then worked in pairs to create graphs that showed water 

levels in the reservoirs for the years 2000 through 2010. Next, they 
researched and graphed the amount of snowpack in the Colorado 
Rockies for the same years to determine if there was any connec

tion between their two graphs of data. Students also made charts to 
show the amount of Colorado River water allocated yearly to each 

of the places. [ORGANIZING GEOGRAPHIC INFORMATION] 

They then compared the data on their graphs to determine in 

which years there might not have been enough Colorado River 
water to meet the amounts promised to each location. 

Using their new understanding of the challenges facing Colorado 

River drainage in the Southwest, students then brainstormed pos

sible solutions for cities and states during low-water years when 
the Colorado River water resources are scarce. [ANSWERING 

GEOGRAPHIC QUESTIONS) The class was surprised to learn 
that in most years, much of the water in the Colorado River was 

claimed for use by cities and states for agricultural production lo

cated far from Colorado. They began to understand the competi

tion among places for shares of the water and the need for coop
erative agreements and active participation in problem solving by 
citizens in diverse locations. Ms. Ramirez divided the students into 
groups to develop a presentation explaining possible solutions to 

water shortages in the region in the future. 

Students wondered if other regions of the world experienced 

similar problems in sharing scarce water resources. [ASKING 

GEOGRAPHIC QUESTIONS) Ms. Ramirez said that question 

would require another investigation. During the discussion evalu

ating their research on the Colorado River watershed, the students 

concluded that what they learned had far-reaching implications 
on a wide range of economic and quality-of-life issues for people 

living in the region. They realized how a geographic perspective 
helped them understand more fully where the water came from 

as well as who and where it was being used. The use of water in 
the Southwest was an issue they would certainly be hearing more 
about in the future. 

[F)GRADE 
Doing Geography: Grades 9-12 

A Geographic Investigation of International Cooperation 
and Conflict 

Ms. Lincoln projected a world map from her computer to the interac
tive white board at the front of the room and had a representative from 

each group locate the choke points his or her group identified as hav

ing characteristics similar to the Gulf of Aden location. Despite iden
tifying many strategic world locations, the students failed to find any 
areas with as many pirate attacks as the Gulf of Aden. [ANALYZING 

GEOGRAPHIC INFORMATION] Students then were asked to focus 
on identifying the geographic conditions that might make the Gulf 
of Aden a more susceptible location for pirate attacks. [ASKING 

GEOGRAPHIC QUESTIONS] Ms. Lincoln pressed the students to 

brainstorm sources of data they would need to examine to answer the 

question. 

The students brainstormed more questions about the human aspects 
of the Gulf of Aden location. Why did so many incidents take place at 

this particular location? Who provided insurance for ships and cargoes 

in this region? What type of governments controlled the countries at 

this location? Were there established navies or coast guards responsible 
for patrolling this location? This question raised the issue of territorial 

versus international waters and the Law of the Sea, which is a United 
Nations (UN) convention defining the boundaries, guidelines for 

maritime navigation, and exclusive economic wnes (EEZ) that stretch 

out into the oceans. [ACQUIRING GEOGRAPHIC INFORMATION] 

Students used a GIS to identify the 12-mile territorial water bound

ary as well as the 200-mile EEZ boundary from a world coastline map 
to look for areas of overlap and potential disputes. [ORGANIZING 

GEOGRAPHIC INFORMATION] 

Ms. Lincoln pointed out to students that the UN Convention on the 

Law of the Sea is an example of an international cooperation drafted 

and signed by many countries to prevent future conflicts. The stu

dent groups also cited the unstable political status of places such as 
Yemen and Somalia that border the passage and the high volume of 
shipping traffic that would be passing through this area to take advan
tage of the Suez Canal and its connection to the Mediterranean Sea. 
[ANALYZING GEOGRAPHIC INFORMATION] 

Part II: 15 



Doing Geography: The Geographic Lens on the World 

The examples in each of the classroom vignettes illustrate how 
students use geographic perspectives, knowledge, and skills to do 
geography. Geography is a very content-rich discipline. It is always 
relevant because the world we live in changes daily; there are always 
questions to pursue, challenging issues to analyze, and problems 
to solve. It is essential that geography is taught at the K-12 level as 
the active and engaging discipline it is. The next sections provide 
more detail and explanation of the geographic perspectives, content 
knowledge, and skills that are necessary to be a geographically in
formed person. 

This image taken on September 9, 2011 shows Arctic sea iec at its lowest coverage in that year. As a result of warmer summer temperatures, 
an ice-free Northwest Passage through the northern islands of Canada can be seen con "lecting the Atlantic and Pacific Oceans. 

National Geography Standards, Se:::ond Edition 

�GRADE 
Doing Geography: Grades 9-12 

A Geographic Investigation of International Cooperation 
and Conflict 

Ms. Lincoln asked students to look back at their maps of identified 
choke points to predict the locations of future piracy issues or suscep
tibility to attacks. Students debated the characteristics of countries that 
controlled or claimed control of choke points, including those in close 
proximity to many oil-producing and shipping points in the world. Ms. 
Lincoln pressed the students to look at the map of choke points more 
closely to try to identify other potential future issues. [ANALYZING 

GEOGRAPHIC INFORMATION] The students were stumped by her 
insistence that there was more to see on the map than they had initially 
observed. Ms. Lincoln then changed the map they had been looking 
at to a polar projection of the Arctic Ocean. Suddenly, hands shot up 
immediately! This new view of the world's northernmost coastlines 
suddenly revealed locations where navigation and resource explora
tion could become an issue. Ms. Lincoln reminded them that as Arctic 
sea ice melts, new navigation and shipping lanes would need to be 
established and confirmed in the Arctic. She added a layer showing 
proposed shipping routes by the North Atlantic Treaty Organization 
Parliamentary Assembly to address these very issues. [ANALYZING 

GEOGRAPHIC INFORMATION] Territorial claims will definitely be
come more important in this part of the world in the future. 

Ms. Lincoln then assigned the students to choose one choke point in 
the world and to write a geographic assessment of the location's physi
cal and human characteristics to identify its susceptibility to future 
cooperation and/or conflict issues. [ANSWERING GEOGRAPHIC 

QUESTIONS] She reminded the students to be sure to include a map 
of the location along with their assessment and to be prepared to share 
their results with the class during the next class period. Key to her eval
uation would be the students' abilities to apply geographic perspec
tives, knowledge, and skills in their presentations to discuss current 
and future examples of international cooperation and conflicts. 
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Looking at 
the World in 

Multiple Ways: 
Geographic 
Perspectives 

National Geography Standards, Second Edition 

Where something occurs is the spatial perspective; how life forms interact with the physical environment is the 

ecological perspective. We need both perspectives to comprehend Earth as the home of people. 

Perspectives, knowledge, and skills comprise the content of geogra
phy. In general, a perspective is a framework that can be used to in
terpret the meanings of experiences, events, places, persons, cultures, 
and physical environments. Having a perspective means looking 
at our world through a lens shaped by personal experience, selec
tive information, and subjective evaluation. The perspectives and 
the questions to which they lead distinguish geography from other 
approaches, such as historic or economic. A perspective provides a 
frame of reference for asking and answering questions, identifying 
and solving problems, and evaluating the consequences of alterna
tive actions. 

It is essential to be aware that many different perspectives exist and 
that learning to understand the world from many points of view en
hances our knowledge and skills. It is also essential to realize that our 
perspectives incorporate all life experiences and draw upon knowl
edge from many fields of inquiry. Therefore, people cannot be neatly 
boxed into specific categories based on their cultural experiences, 
ethnic backgrounds, age, gender, or any other life-status character
istic. 

Acquiring, understanding, and using a wide variety of perspectives 
are essential to becoming a geographically informed person. Such a 
person knows that each individual has personal points of view based 
in unique life experiences; accepts the existence of diverse ways of 
looking at the world; understands how different perspectives de
velop; is aware that perspectives incorporate values, attitudes, and 
beliefs; considers a range of perspectives when analyzing, evaluating, 
and solving a problem; and understands that perspectives are subject 
to change. 

Although the field of geography includes many different perspec
tives, geographers depend upon two perspectives in particular to 
frame their understanding of people and places in the world-the 
spatial perspective and the ecological perspective. 

The Spatial Perspective 
A historical perspective focuses on the temporal dimension of hu
man experience (time and chronology), while geography is con
cerned with the spatial dimension of human experience (space and 
place). The space of Earth's surface is the fundamental characteris
tic underpinning geography. The essential issue of whereness---em

bodied in specific questions such as, "Where is it? Why is it there?" 
-helps humans contemplate the context of spatial relationships in
which the human story is played out. Understanding spatial patterns
and processes is essential to appreciating how people live on Earth.
People who approach knowing and doing with a habit of inquiring
about whereness possess a spatial perspective.

The Ecological Perspective 
Earth is composed of living and nonliving elements interacting in 
complex webs of ecological relationships that occur at multiple lev
els. Humans are part of the interactive and interdependent relation
ships in ecosystems and are one among many species that constitute 
the living part of Earth. Human actions modify physical environ
ments and the viability of ecosystems at local to global scales. The 
survival of humans and other species requires a viable global ecosys
tem. Understanding Earth as a complex set of interactive living and 
nonliving elements is fundamental to knowing that human societies 
depend on diverse small and large ecosystems for food, water, and 
all other resources. People who regularly inquire about connections 
and relationships among life forms, ecosystems, and human societies 
possess an ecological perspective. 

Understanding and using the spatial and ecological perspectives 
helps geographers understand how to interpret nature and societ
ies on Earth. Viewed together, the geographic perspective overall 
encompasses an understanding of spatial patterns and processes 
on Earth and its web of living and nonliving elements interacting 
in complex webs of relationships within nature and between nature 
and societies. 

A fully developed geographic perspective, therefore, involves an 
integration of both spatial and ecological points of view, as well as 
a consideration of other related perspectives that may be useful in 
understanding and interpreting the world. 
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Looking at the World in Multiple Ways: Geographic Perspectives 

Complementing the Two Geographic 
Perspectives 
The two primary geographic perspectives, spatial and ecological, are 
supplemented by many other perspectives that help frame a distinct
ly geographic way of looking at the world. When used appropriately, 
these other perspectives expand our understanding of spatial pat
terns and human-environment interaction. Historical, economic, 
civic, and cultural perspectives may be used collaboratively with 
geographic perspectives to assist in formulating and informing in
vestigations. A geographic perspective can be integrated with other 
systemic perspectives and with life-status perspectives to enrich and 
enlarge understanding of places, regions, and environments. 

Together, historic, economic, political, and geographic perspectives help explain why Russian colonizers in the 1800s selected a site on the 
Pacific coast, north of San Francisco Bay to establish Fort Ross as a southern outpost of imperial control. 

National Geography Standards, Second Edition 

It is impossible to list, much less describe, the many types of perspec
tives people use to develop understandings about their own environ
ments both near and distant from them in time and location. Still, it 
is useful to consider examples of systemic and life-status perspectives 
embraced by the geographic viewpoint. Using these perspectives in 
geography provides the framework for using geographic knowledge 
and skills to answer questions and solve problems. 

Historical, economic, 

civic, and cultural 

perspectives may be 

used collaboratively 

with geographic 

perspectives to assist in 

formulating and informing 

investigations. 
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Knowing about 
the World: 

Geographic 
Content 

Knowledge 

National Geography Standards, Second Edition 

21 Essential Element: The World in Spatial 
Terms 

21 Geography Standard 1 
How to use maps and other geographic representations, 
geospatial technologies, and spatial thinking to 
understand and communicate information 

27 Geography Standard 2 
How to use mental maps to organize information about 
people, places, and environments in a spatial context 

31 Geography Standard 3 
How to analyze the spatial organization of people, 

places, and environments on Earth's surface 

35 Essential Element: Places and Regions 

35 Geography Standard 4 

43 

The physical and human characteristics of places 

39 Geography Standard 5 
That people create regions to interpret Earth's 

complexity 

41 Geography Standard 6 
How culture and experience influence people's 

perceptions of places and regions 

Essential Element: Physical Systems 

43 Geography Standard 7 
The physical processes that shape the patterns of Earth's 
surface 

47 Geography Standard 8 
The characteristics and spatial distribution of ecosystems 
and biomes on Earth's surface 

51 Essential Element: Human Systems 

51 Geography Standard 9 
The characteristics, distribution, and migration of 
human populations on Earth's surface 

55 Geography Standard IO 
The characteristics, distribution, and complexity of 
Earth's cultural mosaics 

61 Geography Standard 11 
The patterns and networks of economic 

interdependence on Earth's surface 

67 Geography Standard 12 
The processes, patterns, and functions of human 
settlement 

71 Geography Standard 13 
How the forces of cooperation and conflict among 

people influence the division and control of Earth's 

surface 

75 Essential Element: Environment and Society 

75 Geography Standard 14 
How human actions modify the physical environment 

79 Geography Standard 15 
How physical systems affect human systems 

83 Geography Standard 16 
The changes that occur in the meaning, use, 

distribution, and importance of resources 

87 Essential Element: The Uses of Geography 

87 Geography Standard 17 
How to apply geography to interpret the past 

91 Geography Standard 18 
How to apply geography to interpret the present and 

plan for the future 
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As exploration expanded around the globe, perceptions of the world changed. This 1507 map by Martin Waldseemiiller is the first known document to name America. 

National Geography Standards, Second Edition 
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Essential Element: The World in Spatial Terms 

GEOGRAPHY STANDARD 1: How to use maps and other geographic representations, geospatial technologies, 
and spatial thinking to understand and communicate information 

Data visualization using Science On a Sphere® at the NOAA Earth System 
Research Lab, Boulder, CO. 

Using a Global Positioning System (GPS) device, students can identify specific 
locations (georeference) where data are collected using latitude and longitude 
coordinates. 

National Geography Standards, Second Edition 

The geographically informed person must use maps and other geograph
ic representations, geospatial technologies, and spatial thinking to acquire, understand, and communicate 
information. Knowing how to identify, access, evaluate, and use appropriate geographic representations 
will ensure college and career readiness for students. Students will have an array of powerful problem
solving and decision-making skills for use in both their educational pursuits and their adult years. 

Therefore, Standard 1 contains these themes: Properties and Functions of Geographic Representations, 
Using Geospatial Data to Construct Geographic Representations, and Using Geographic Representations. 

Thinking about the world in spatial terms (spatial thinking) allows students to describe and analyze the 
spatial patterns and organization of people, places, and environments on Earth. Spatial thinking skills are 
essential in processing geospatial data. Geospatial data link physical and human attributes of points or 
places on Earth's surface (such as roads, other built features, and rivers) and can be compiled, organized, 
stored, manipulated, and represented in many ways. Maps are graphic representations of selected aspects 
of Earth's surface and are still a key geographic mode of representation. Globes, graphs, diagrams, and 
aerial and satellite images (remote sensing) also allow us to visualize spatial patterns on Earth. No single 
representation, however, can show everything, and the features depicted on each representation are se
lected to fit a particular purpose. 

Geospatial technologies such as geographic information systems (GIS), remote sensing (RS), and global 
positioning systems (GPS), as well as Internet-based mapping sites such as digital globes and geospatial 
visualizations, allow us to analyze and represent geospatial data in powerful ways. 

At all grade levels, students need practice and experiences in how to collect and display information 
(data) on maps, graphs, and diagrams. They must understand what a map is and what it can-and can
not-do. They need to be able to read and interpret maps and other geographic representations. And 
finally, students must know how to make maps, from hand-drawn sketch maps to more complex repre
sentations using a range of appropriate technologies. 

By learning to think spatially, students can understand such basic concepts as scale, alternative map 
projections that show Earth from different perspectives, and the relationships between spatial processes 
and spatial patterns. By understanding these themes, students will be equipped with tools that provide 
important problem-solving and decision-making skills in geography and across the entire K -12 curricu
lum. 
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Essential Element: T he World in Spatial Terms 

GEOGRAPHY STANDARD 1: How to use maps and other geographic representations, geospatial technologies, 
and spatial thinking to understand and communicate information 

Properties and Functions of Geographic Representations 

1. Properties and functions of geographic
representations-such as maps, globes,
graphs, diagrams, aerial and other
photographs, remotely sensed images, and
geographic visualizations

Therefore, the student is able to: 

A. Identify and describe the properties (position and orientation,
symbols, scale, perspective, coordinate systems) and functions
of geographic representations, as exemplified by being able to

► Identify and describe the properties of a variety of maps and globes
(e.g., title, legend, cardinal and intermediate directions, scale, sym
bols, grid, principal paralleJs, meridians) and purposes (wayfi.nding,
reference, thematic).

►Identify and describe the functions of a variety of geographic rep
resentations.

► Identify and describe the properties and functions of maps students
collect from magazines, news articles, and tourist brochures.

B. Describe how properties of geographic representations
determine the purposes they can be used for, as exemplified by 
being able to

►Identify the maps or types of maps most appropriate for specific
purposes, (e.g., to locate physical and/or human features, to deter
mine the shortest route from one town to another town, to compare
the number of people living at two or more locations).

► Describe how a variety of geographic representations (maps, globes,
graphs, diagrams, aerial and other photographs, GPS) are used to
communicate different types of information.

►Describe how maps are created for a specific purpose (e.g., school
fire-drill map, the route from home to school, classroom map of
learning center materials).

National Geography Standards, Second Edition 

Properties and Functions of Geographic Representations 

1. The advantages and disadvantages of using
different geographic representations-such
as maps, globes, graphs, diagrams, aerial
and other photographs, remotely sensed
images, and geographic visualizations for
analyzing spatial distributions and patterns

Therefore, the student is able to: 

A. Analyze and explain the properties (position and orientation,
projections, symbols, scale, perspective, coordinate systems)
and functions of geographic representations, as exemplified by
being able to

► Analyze geographic representations based on their properties (e.g.,
orientation, grid y 1em,scale, resolution, and content) and purposes
(e.g., using GIS and digital globes to explore geographi information
and relationships at a range of scales).

►Analyze the properties of three geographic representations of the
same place (such as a tree1 map, a topographic map, and a satel
lite image) and ex'J)]ain ho\ each mi.ght be suitable for a different
purpose.

►Explain how different geographic representations are used in a va
riety of settings {e.g., a GTS in a computer lab, topographic map for
backcountry hiking, GPS navigation for cartravel).

B. Evaluate the appropriate use of geospatial representations
for specific geographic tasks, such as analyzing spatial
distributions and patterns, as exemplified by being able to

► Explain why pa.rticular map are appropriate for a specific purpose
(e.g., a cartogram to iUustratc total population, a remotely sensed im
age LO observe land-use change, topographic map to consider the
best location for a wind farm, a highway map to onsider best routes
for new transportation corridors).

► Identify and evaluate specific maps and/or geospatial technologies
for use in different occupations (e.g., ambulance driver, airline pilot,
ship's captain, cross-country truck driver, business analyst).

►Compare the patterns shown by geographic representations at dif
ferent scales (e.g., neighborhood, city, state, country).

Properties and Functions of Geographic Representations 

1. The advantages of coordinating multiple
geographic representations-such as maps,
globes, graphs, diagrams, aerial and other
photographs, remotely sensed images,
and geographic visualizations to answer
geographic questions

Therefore, the student is able to: 

A. Explain the advantages of using multiple geographic
representations to answer geographic questions, as exemplified
by being able to 

►E,1>lain how multiple geographic representations and geospatial
technologies (e.g., GI , GP , RS, and geographic visualization) could
be used to o!ve geographic problems (e.g., help determine where to
locate a new playground, or identify dangerous street intersections
within a community).

► Describe how an analysis of urbanization can be done using differ
ent geospatial technologies ( e.g., RS for land use, GIS data layers to
predict areas of high/low growth, GPS and GIS for identifying trans
portation issues regarding growth).

►Explain how multiple geospatial technologies can be used to solve
land-use problems (e.g., effects of new farming technologies on the
susrainable preduction of food, preservation of wetlands in bird mi
gration flyways).
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Essential Element: T he World in Spatial Terms 

GEOGRAPHY STANDARD 1: How to use maps and other geographic representations, geospatial technologies, 
and spatial thinking to understand and communicate information 

Using Geospatial Data to Construct Geographic 
Representations 

2. Geospatial data are connected to locations
on Earth's surface

Therefore, the student is able to: 

A. Identify examples of geospatial data, as exemplified by being
able to

► Identify landmarks on the school grounds and describe their size,
shape, and location.

►Identify the spatial location of each student's assigned seat in the
classroom.

► Identify the locations and types of trees in the neighborhood of the
school.

B. Construct maps and graphs to display geospatial data, as 
exemplified by being able to 

►Construct a map that displays geospatial data using symbols ex
plained in a key (e.g. n sketch map to illustrate a narrarive story, a
map of cars in l he school parking lot showing type and color, a class
room map showing different rypes of tables, desks, and cha:irs).

►Describe the results of a survey of classmates about a geographic
quesrion concerning their school (e.g., where to add another swing
et, where to add a cover over existing playground equipment, where

to place more drinking fountains) using graphs and maps.

►Construct a map of the United States using symbols to show quan
tities by state (e.g., population, professional sports teams, mountain
peaks over a certa.in elevation).

National Geography Standards, Second Edition 

[;] f �2! and understands: 

Using Geospatial Data to Construct Geographic 
Representations 

2. The acquisition and organization of
geospatial data to construct geographic
representations

Therefore, the student is able to: 

A. Identify the variety of geospatial data sources (e.g., student
generated data such as surveys, observations, and fieldwork or
data sources such as US Census data, US Geological Survey
(USGS), and the United Nations) and formats (e.g., digital
databases, text, tables, images), as exemplified by being able to

►Ldentify examples of differeot sources of geospatial data related to
population, land form , road networks, weather, etc. (e.g., Census
Bureau, I lJSGSJ, Environmental Protection Agency).

►Identify the different data formats that can be used to organize data
sets for population land forms, road networks, weather, etc. (e.g.,
tables, graphs, maps. remotely sensed images).

► Identify Lhe data to include in student-generated geospa.tial data sets
to capture human or physical characteristics of the school neighbor
hood (e.g., count and map the location, amount, and directions of
pede trian traffic on streecs near the school).

B. Construct maps using data acquired from a variety of sources
and in various formats (e.g., digital databases, text, tables,
images), as exemplified by being able to

►Construct paper maps ro illu trare the links between geographic
patterns (e.g., examine associations among geographic phenomena
such as water resources and population distribution or topography
and Civil War troop mo\lements).

►Construct different types of maps to illustrate the distribution of
population (e.g., cartograms, choropleth maps, isopleth maps, grad
uated circles maps).

►Construct flow map to explain the amount, somce, and direction
of movement (e.g., international petroleum trade, migration of refu
gees, flyways of bird migration, irnmigrarion to North mcrica dur
ing the l 800s).

[FJ f �t2! and understands. 

Using Geospatial Data to Construct Geographic 
Representations 

2. The technical properties and quality of
geospatial data

Therefore, the student is able to: 

A. Identify and explain the metadata properties (e.g., resolution,
date of creation, and method of collection) of geospatial data, as
exemplified by being able to

► Explain how the metadata information is used to understand dif 
ferences in the creation and design of datasets (e.g., land use/land
cover, street/storefront property u es, terrain featmes, scale) and to
determine the usefulness of the data for mapping.

►Analyze the relationship between the quality of data and the source
of the daLa (e.g., differences in reported population data by countries,
boundaries as reported by different adjacent countTies).

► Describe how metadata assist in determining appropriateness of the
data set in relation to use or layering with other data sets.

B. Evaluate the quality and quantity of geospatial data appropriate
for a given purpose, as exemplified by being able to

► Describe the many purpos for which a data set would be appro
priate (e.g., 1:1,000,000 scale maps, 30-meter pixel satellite images,
r bles of state health data).

► Ex.plain how data that are appropriate for a task at one scale may be
inappropriate for a simi.lar task at a different scale (e.g., census blocks
and tracks for local data, county/pari h for state or national data).

►Analyze a variety of data ets that present variations in space and
time ( e.g., Arctic ice in )anua.ry and July, population counts for metro
areas at different time periods, location and number of in.Auenza in
fections by month).
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Essential Element: The World in Spatial Terms 

GEOGRAPHY STANDARD 1: How to use maps and other geographic representations, geospatial technologies, 
and spatial thinking to understand and communicate information 

9 !��!and understands• 

Using Geospatial Data to Construct Geographic 
Representations 

3. Geospatial technologies-Internet
based mapping applications, GIS, GPS,
geovisualization, and remote sensing
display geospatial data

Therefore, the student is able to• 

A. Compare how different geospatial technologies are used to
display geospatial data, as exemplified by being able to

►Identify and describe the types of information communicated by
different Internet-based mapping technologies.

► Describe and analyze the similarities and differences among the
results from different online navigation systems.

►Compare the similarities and differences of information presented
in online road maps,, sarellite images, or street-view data.

National Geography Standards, Second Edition 

Using Geospatial Data to Construct Geographic 
Representations 

3. Geospatial technologies-Internet
based mapping applications, GIS, GPS,
geovisualization, and remote sensing
can be used to construct geographic
representations using geospatial data

Therefore, the student is able to• 

A. Construct and analyze geographic representations using data
acquired from a variety of sources (e.g., student -generated data
such as surveys, observations, fieldwork, etc., or existing data
files) and formats (e.g., digital databases, text, tables, images),
as exemplified by being able to

►Analyze environmental change by annotating a series of remotely
sensed images of the same location taken at different dates.

►Construct map overlays of GPS-based geospatial data using GIS
(e.g., types of hou ing, local hi torical structures, neighborhood bus
stops).

►Construct a map displaying the results of a community survey on a
local issue (e.g., locating a new park or school, stream flooding, zon
ing decisions).

;g !��! and understands· 

Using Geospatial Data to Construct Geographic 
Representations 

3. The appropriate and ethical uses of
geospatial data and geospatial technologies
in constructing geographic representations

Therefore, the student is able to.-

A. Evaluate the appropriate and ethical uses of different geospatial
technologies and methods for acquiring, producing, and
displaying geospatial data, as exemplified by being able to

►Evaluate the appropriateness of using geospatial data that may
identify particular individuals (e.g., u e of cellul,r phone geolocation
data, license plates and faces in street-view data).

►Describe and evaluate the conditions under which geospatial data
should be restricted (e.g., availability of infrastructure data on web
sites, sensitive areas nor displayed on satellite imagery, confidentiality
of individuals when displaying health data).

► Describe and explain the appropriate documentation needed to
as ess the credibility of a G1S-based project (e.g., quality of data
files used, processes used, steps to duplicate the project).
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Essential Element: The World in Spatial Terms 
GEOGRAPHY STANDARD 1: How to use maps and other geographic representations, geospatial technologies, 

and spatial thinking to understand and communicate information 

9 ��2! and understands. 

Using Geographic Representations 

4. The interpretation of geographic
representations

Therefore, the student is able to: 

A. Describe and analyze the ways in which geographic

representations communicate geospatial information, as

exemplified by being able to 

►Describe the purpose and components of a typical map key or leg
end.

► Describe and analyze the similarities and differences in information
displayed at different scales.

►Analyze the different ways of symbolizing geospatial data (e.g.,
graduated circles, cartograms, choropleth versus isopleth maps).

Where are bridges needed? 

Students can use the basic GIS concept of overlay to 
answer geographic questions. 

WATER. 

Basic GIS Step 1: Sketch the first data layer, in this case water, and 
the location of a house that will serve as a reference point for all 
data layers. 

National Geography Standards, Second Edition 
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Using Geographic Representations 

4. The use of geographic representations to ask
and answer geographic questions

Therefore, the student is able to: 

A. Analyze geographic representations to ask and answer 

questions about spatial distributions and patterns, as 

exemplified by being able to

►Analyze printed and digital maps to observe spatial distributions
and patterns to generate and answer geographic questions (e.g., use
digital census data to determine demographic patterns in a state, or
analyze census data and transportation routes to identify and locate
services, such as a day-care center or stores needed in a region).

►Analyze choropleth maps to examine spatial relationships (e.g.,
between the number of doctors and mortality rates, between corn
production and hog production, between global energy production
and consumption).

►Analyze the overlap among multiple geospatial data layers to iden
tify potential locations of interest ( e.g., site for a new park, route for a
new road, location of high incidences of crimes).

� 

RoAbS 

Basic GIS Step 2: Sketch the second data layer, in this case roads, and 
include the location of the house as the reference point. 

= 

Using Geographic Representations 

4. The uses of geographic representations
and geospatial technologies to investigate
and analyze geographic questions and to 
communicate geographic answers

Therefore, the student is able to: 

A. Analyze geographic representations and suggest solutions to

geographic questions at local to global scales using geographic 

representations and geospatial technologies, as exemplified by 

being able to

►Construct a presentation using multiple geographic representations
and geospatial tools that illustrates alternative views of a current or
potential local issue.

►Construct maps using Web-based mapping of national forest areas
showing terrain, vegetation, roads, hiking trails, campsites, and picnic
sites to identify possible new areas of public use, trails and roads, and
areas to close for habitat recovery.

►Analyze the possible relationships between global human and phys
ical changes using GIS (e.g., the relationship between global climate
change, sea level rise, and population distribution).

ta 

WHERE "/bU NEEh 8Rtt>GE'S 
Basic GIS Step 3: Ask students to overlay the second data layer 
over the first using the house as the reference point and identify 
relationships between the two data layers, in this case where you 
need bridges for roads to cross the water. 
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Essential Element: The World in Spatial Terms 

GEOGRAPHY STANDARD 1: How to use maps and other geographic representations, geospatial technologies, 
and spatial thinking to understand and communicate information 

Projecting the round Earth onto flat paper presents problems for geographers because it always 
introduces some degree of distortion in at least one of the following four spatial properties: shape, area, 
distance, and direction. The Mercator Projection presents true shape (except at the poles) and true 
direction, but wildly distorts relative areas of land masses. Compare the shape of Greenland and South 
America, for instance, on the Mercator Projection and a globe. The Goode Homolosine Projection 
was developed as an antidote for the widespread use of the Mercator Projection in the early twentieth 
century. It maintains true relative areas and tries to minimize distortion in the other three spatial 
properties by using "interruptions," or cuts, through the oceans. It is called an equal-area projection. 
The Winkel Tripe/ Projection is a compromise because it tries to mediate between maintaining true 
shape and equal-area relationships, both of which still have some slight distortion. 

Mercator Projection. 

National Geography Standards, Second Edition 
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Goode Homolosine Projection. 

Winkel Tripe/ Projection. 
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Essential Element: The World in Spatial Terms 

GEOGRAPHY STANDARD 2: How to use mental maps to organize information about people, places, 
and environments in a spatial context 

A spc.tial understanding of the environments people live in assists with making 
sense of the world. 

Aboriginal Dreaming stories are sometimes told with sand drawings that 
contain symbols reflecting the locations of campsites and scarce water sources 
used by generations of people in desert regions of Australia. 

National Geography Standards, Second Edition 

The geographically informed person must mentally organize spatial in
formation about people, places, and environments and must be able to call upon and use this information 
in appropriate contexts. Knowing the locations and characteristics of people, places, and environments is 
a necessary precursor to-and outcome of-geographic learning and thinking. An effective way of doing 
this is to develop and use what is called a mental map: an individual's internalized representation of as
pects of Earth's surface. These maps in the mind are what a person knows about the locations and charac
teristics of places at a variety of scales, from the local ( the layout of a person's bedroom) to the global ( the 
distribution of oceans and continents across Earth). Mental maps are a mix of objective knowledge and 
subjective perceptions: precise knowledge about the location of geographic features as well as impressions 
of places, rough estimates of size and location, and a general sense of the connections between places. 

Therefore, Standard 2 contains these themes: Developing Mental Maps, Using Mental Maps, and 
Individual Perceptions Shape Mental Maps. 

Mental maps provide people with essential means of making sense of the world and of storing and 
recalling information about the patterns of Earth's physical and human features. These maps represent 
ever-changing summaries of spatial knowledge and are indicators of how well people know the spatial 
characteristics of places. We develop and refine our mental maps through learning from teachers and the 

media and through personal experience, moving from simple to more complex levels of completeness and 
accuracy, continuing to add layers of information so that our mental maps reflect a growing understand
ing of a changing world. As people read, hear, observe, and think more about the world around them, they 
add more detail and structure to their mental maps and accumulate layers of information that can be used 
in problem solving and decision making. Students must understand the role that perception plays in the 
creation and development of their understandings of the world. 

Students must build their mental maps to develop detailed understandings of peoples, places, and en
vironments. By understanding these themes, students can build and apply the mental maps that are the 
foundations for learning geography and other subjects. 
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Essential Element: The World in Spatial Terms 

GEOGRAPHY STANDARD 2: How to use mental maps to organize information about people, places, 
and environments in a spatial context 

Developing Mental Maps 

1. The locations and characteristics of physical
and human features are the basis for mental
maps at local to global scales

Therefore, the student is able to: 

A. Identify from memory the position and arrangement of physical

and human features, as exemplified by being able to

► Identify from memory the locations of physical and human features
(landmarks) in the classroom or school setting.

► Identify from memory the locations of physical or human features
of interest to the student on their routes between home and school. 

► Identify from memory on a sketch map the locations of the setting 
from a favorite book or movie. 

2. Mental maps can change with direct
experience (such as travel) and indirect
experience (such as media exposure and
looking at other maps)

Therefore, the student is able to: 

A. Identify from memory with increasing detail maps of a place or

region, as exemplified by being able to 

► Identify details in a student's mental map of a route used frequently 
( e.g., to and from the grocery store, to and from a park, to and from 
a relative's home) over a period of time with an emphasis of adding 
details to the map. 

► Identify from memory on a sketch map the locations of major com
munity landmarks or boundaries. 

► Identify from memory on a sketch map the locations of state physi
cal features and the political boundaries of the student's home state
before and after studying a state map.

National Geography Standards, Second Edition 

Developing Mental Maps 

1. The locations, characteristics, and patterns
of physical and human features are the basis
for mental maps at local to global scales

Therefore, the student is able to: 

A. Identify from memory and describe locations, patterns, and 

characteristics of physical and human features, as exemplified

by being able to 

► Identify from memory and describe the locations of state political
boundaries and major physical features.

► Identify from memory the locations of major land acquisitions to 
the United States following the settlement of the original 13 colonies, 
which resulted in the current political boundaries.

►Identify from memory and describe the major climate and vegeta
tion regions of the United States.

2. Mental maps can change and become more
accurate with direct experience (such as
travel) and indirect experience (such as
media exposure and looking at other maps)

Therefore, the student is able to: 

A. Identify from memory with increasing detail and accuracy mental 

maps of a place or region, as exemplified by being able to 

► Identify from memory the locations of major cities in the student's
state with accuracy in both the scale and locations.

► Identify from memory the locations and boundaries of all adjacent
states and major cities in those states. 

► Identify from memory the locations of major transportation routes 
in the state. 

Developing Mental Maps 

1. The locations, characteristics, patterns, and
relationships of physical and human systems
are the basis for mental maps at local to
global scales

Therefore, the student is able to: 

A. Identify from memory and explain the locations, characteristics,

patterns, and relationships among human and physical systems,

as exemplified by being able to

► Identify the pattern of human settlement in the world from memo
ry and explain the common physical characteristics where the major
ity of settlements occur. 

► Identify the locations from memory and explain the connections
between major transportation networks and population centers.

► Identify the locations from memory of historical world civilizations
and explain how cultural markers or examples still remain from the
past (e.g., Roman place names in Europe, structures or architectural 
styles, spread of English language through the British empire).

2. Mental maps can change through experience
and iterative self-reflection

Therefore, the student is able to: 

A. Explain the development of completeness and accuracy in the 

student's mental map of places and regions, as exemplified by 

being able to 

►Explain how a new experience or encounter in an unfamiliar loca
tion resulted in added details or accuracy of the student's mental map
of that place.

► Explain how the study of maps for game playing added details and 
accuracy to the student's mental map of a place or region. 

►Explain how using a GPS or Web-based mapping application can 
aid in the development of a more complete and accurate mental map
of places and regions. 
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Essential Element: T he World in Spatial Terms 

GEOGRAPHY STANDARD 2: How to use mental maps to organize information about people, places, 
and environments in a spatial context 

9 !��! and understands. 

Using Mental Maps 

3. Mental maps are used to answer
geographic questions about locations and
characteristics of places and regions

Therefore, the student is able to.-

A. Identify from memory locations and geographic characteristics
to answer geographic questions, as exemplified by being able to

► Identify from memory the location and geographic characteristics
of the most significant intersection near the student's home or school
to answer geographic questions (e.g., What types of buildings are lo
cated at an important intersection near your home or school? What
are the major landmarks used to help someone locate your home or 
school?).

► Identify from memory the locations of landmarks in the school
building and on the school grounds to answer geographic questions
(e.g., Where is the closest fire exit to the classroom? What is the short
est route to the nurse's office? Where is the most popular playground
equipment located?).

► Identify from memory the map of Orth America to answer geo
graphic questions ( e.g., What are the countries to the north and south
of the United States? Which state is located at tl1c easternmost point
of the United States? Which state is at the geographic center of the
continental United States?).

Individual Perceptions Shape Mental Maps 

4. Individuals may have different mental maps
of places and regions

Therefore, the student is able to.-

A. Describe how an individual's views and understandings of 
places and regions differ, as expressed by his or her mental
map, as exemplified by being able to 

► Identify and describe differences in students' sketch maps of their
community, including differences in details on their maps, scale, la
bels, location of features, etc.

► Describe d.ifferences in students' understandings of a story or set
ting of a book based on the details in their mental maps.

► Describe the differences in student • view of a popular community
attraction based on the details in their mental maps.

National Geography Standards, Second Edition 

IT) ��d��! and understands.-

Using Mental Maps 

3. Mental maps are used to answer geographic
questions about locations, characteristics,
and patterns of places and regions

Therefore, the student is able to.-

A. Identify from memory and describe the locations,
characteristics, and patterns of places and regions to answer
geographic questions, as exemplified by being able to

►Identify from memory and describe the patterns of coastal popu
lation densit:y and place characteristics to explain why people may
choose to Live where they do in the world.

► Identify from memory and describe the features that may have re
sulted in a change of route or engineering innovations in building the
first US transcontinental railroad.

► Identify from memory the distribution, pattern, and characteristics
of major world deserts and mountain ranges that can be barriers to
travel or settlement.

Individual Perceptions Shape Mental Maps 

4. Mental maps are shaped by individual
perceptions of people, places, regions, and
environments

Therefore, the student is able to.-

A. Compare the mental maps of individuals to identify common
factors that influence spatial understanding, perceptions, and 
preferences, as exemplified by being able to

►Compare mental maps of the state ketched by students to identify
examples of spatial understanding such as scale on the maps.

►Compare mental maps sketched by students of the location or re
gion of a historical event to identify the different perceptions students
may have from the same information presented in the classroom.

►Compare the details in mental maps sketched by students of tlieir
most preferred and least preferred state in which to live.

Using Mental Maps 

3. Mental maps are used to answer geographic
questions about locations, characteristics,
patterns, and relationships of places and
regions

Therefore, the student is able to.-

A. Identify from memory and explain the locations, characteristics,
patterns, and relationships of places and regions to answer
geographic questions, as exemplified by being able to

► Identify from memory the locations and significant details that
would inform a possible solution to a community-based environ
mental issue including an explanation of relationships or patterns in
the details.

► Identify from memory tlie pattern of world population and explain
the relationship of population settlement to land features and avail
able renewable resources.

► Identify from memory the location of strategic choke points in
shipping routes that are most likely to influence the route of trade
goods in tlie future and explain tlie relationships between the United
States and other countries controlling these strategic locations.

Individual Perceptions Shape Mental Maps 

4. Changing perceptions reshape mental maps
of people, places, regions, and environments

Therefore, the student is able to.-

A. Compare an individual's mental map before and after a
geographic event or experience, as exemplified by being able to

►Compare students' mental maps created before and after a school
or family trip to identify changes in the details and accuracy of the
maps.

►Compare students' mental maps created before and after the study
of world regions that are most likely to experience political change
or restructuring.

►Compare students' mental maps before and after studying a current
news event to identify how additional information translates into
changes in understanding of the location.
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Essential Element: The World in Spatial Terms 

GEOGRAPHY STANDARD 2: How to use mental maps to organize information about people, places, 
and environments in a spatial context 

Asking students to sketch mental maps of the world can illustrate the 
level of detail and accuracy in their spatial perceptions of the world. 
These mental map examples were drawn by 4th grade (above), 8th 
grade (top right), and 12th grade (lower right) students. 
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Image credit: Mental Maps. (2012). (Unpublished student work). Denver Public Schools, Denver, Colorado. 
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Essential Element: The World in Spatial Terms 

GEOGRAPHY STANDARD 3: How to analyze the spatial organization of people, places, and environments on Earth's surface 

A satellite image of lower Manhattan captures the human and 
physical processes that give character to this place. Streets, highways, 
bridges, tunnels, ferries, and rivers are all part of the spatial pattern 
of transportation in New York City. Data source: ©Google Earth, 
©Digital Globe. 

The geographically informed person must understand that physical and
human phenomena are distributed across Earth's surface and see meaning in their arrangements across 
space. Geography usually starts with questions such as, "Where?" "What is it like here?" and "Why is this 
located there and not here?" When considering "where" questions, geographers seek regularities-that is, 
patterns as well as relationships among phenomena (the features of Earth and activities that take place 
on Earth). They describe and explain patterns in terms of distance, direction, density, and distribution. 
They use spatial concepts, processes, and models as powerful tools for explaining the world at all scales, 
local to global. 

Therefore, Standard 3 contains these themes: Spatial Concepts, Spatial Patterns and Processes, and Spatial 
Models. 

Spatial concepts provide a language for describing the arrangement of people, places, and environments. 
Arrangements can be characterized in terms of proximity, distance, scale, clustering, distribution, etc. 

Once students start to identify spatial patterns and use maps and remotely sensed images to discover 
patterns, then they can begin to explore why the patterns and relationships among phenomena exist as 

they do, that is, what processes produce the patterns. Processes are the driving forces and underlying 
causes of observable patterns. 

Students must understand the mechanisms underlying processes, from the physical activities that shape 
the environment to the human processes of economic development, urbanization, migration, and cul
tural change. Models are idealized and simplified representations based on assumptions about reality, 
and they can help students analyze spatial organization by demonstrating properties of physical and hu
man features, by simplifying the complexity of reality, and by serving as a source of working hypotheses 
in research. Models can be organized along a continuum from concrete reality (a globe or a diorama) to 
higher degrees of abstraction and generalization (models of urban structures, spatial interactions, and 
physical processes). 

Understanding these themes and related concepts enables students to explore the patterns of human 
and physical phenomena and the processes that influence these patterns. Students use models to convey 
knowledge and generalizations related to Earth's spatial organization. The use of spatial thinking brings 
a deeper understanding and appreciation of the complexity and interconnectedness of the physical and 
human world. 

This street map is a simplified model of the actual human and physical landscape from the above satellite image that helps 
visualize transportation patterns in and out of lower Manhattan. Note that a map can show some features, like tunnel 
routes into the city, that a satellite image cannot. Data source: 2005 TeleAtlas and Esri Streets. 
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Essential Element: The World in Spatial Terms 

GEOGRAPHY STANDARD 3: How to analyze the spatial organization of people, places, and environments on Earth's surface 

9 � �2! and understands: 

Spatial Concepts 

1. The meaning and use of fundamental
spatial concepts such as location, distance,
direction, scale, movement, region, and
volume

Therefore, the student is able to: 

A. Describe and explain the spatial organization of people, places, 

and environments (where things are in relation to other things)

using spatial concepts, as exemplified by being able to

► Explain the meaning of the spatial concepts of next to, behind, in
front of, left, right, inside, outside, and between (e.g., moving people
or desks to new locations, labeling spots in the room).

► Describe the meaning of the spatial concepts of distance, direc
tion, and location used in selected literature ( e.g., read an account of
Paul Revere's ride and describe it in terms of locations [ start to end],
movement, region of action, distance, direction).

►Construct a story built on spatial concepts using directions, loca
tions, distances, and movements in the plot (e.g., cardinal directions,
relative and exact locations, real or imaginary locations, statements
of distances).

National Geography Standards, Second Edition 

f;] � �d�2! and understands. 

Spatial Concepts 

1. The meaning and use of spatial concepts,
such as accessibility, dispersion, density, and
interdependence

Therefore, the student is able to: 

A. Describe the spatial organization of people, places, and

environments (where things are in relation to other things) using

spatial concepts, as exemplified by being able to 

► Describe spatial concepts, such as population density, transporta
tion networks or linkages, and urban or city growth patterns using
paper or digital maps.

► Identify and describe related businesses and services needed in the 
vicinity of a popular vacation destination ( e.g., hotels, restaurants,
airport, ATM/banking for a theme park, hotels and camping equip
ment stores near national parks, tourist information centers in large
cities, public transit options for stadiums and event centers).

► Identify and describe service functions along US interstate highways
using a digital globe or street-view maps (e.g., shopping malls, service
stations, restaurants, hotels).

A model of a classroom can be used to teach spatial 
concepts such as next to, behind, in front of, left, right, 
inside, outside, and between. 

� ��2! and understands 

Spatial Concepts 

1. The meaning and use of complex spatial
concepts, such as connectivity, networks,
hierarchies, to analyze and explain the
spatial organization of human and physical
phenomena

Therefore, the student is able to: 

A. Analyze and explain the spatial organization of people, places,

and environments (where things are in relation to other things)

using spatial concepts, as exemplified by being able to

►Construct various forms of geographic representations (hardcopy
or digital maps, graphs, tables, or charts) to explain the spatial pat
terns of physical and human phenomena (e.g., maps that define a
major watershed, composed of smaller watersheds and the hierar
chies of streams and rivers within; maps that show the transportation
networks within and between population centers of varying sizes to
show hierarchies of cities, towns, and villages within a region).

►Construct data tables and digital maps using US Census data to 
analyze and explain the variability of population density in relation
to the location of transportation nodes and networks.

►Construct and use various forms of geographic representations
to explain that certain coastal urban centers gained locational, con
nectivity, and economic prominence (e.g., New Orleans, Calcutta,
Rotterdam, Singapore).
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Essential Element: The World in Spatial Terms 

GEOGRAPHY STANDARD 3: How to analyze the spatial organization of people, places, and environments on Earth's surface 

9 2�2! and understands. 

Spatial Patterns and Processes 

2. The distribution of people, places, and
environments form spatial patterns across
Earth's surface

Therefore, the student is able to: 

A. Describe and compare distributions of people, places,
and environments to examine spatial patterns, sequences,
regularities, and irregularities, as exemplified by being able to

► Identify features and patterns on geographic representations or re
motely sensed images and describe the differences in the features and
patterns (e.g., straight lines of roads Conning a grid, curving roads in
moUJJtain a.reas, farmland and pasLures versus the patterns of cities
and suburbs).

►Compare distances and populations of towns and cities along a
highway that runs through a state and look for patterns or trends
(e.g., regularity of distance between towns of a certain ize, the vari·
ability in distance from interstate highways between larger cities and
smaller cities, sizes of towns closer or farther away from larger cities).

►Describe and compare the natural features and human factors us
ing geographic representation that may influence where people live
(e.g., access to water, climatic conditions, rivers, and bridges).
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Spatial Patterns and Processes 

2. Processes shape the spatial patterns of
people, places, and environments over time

Therefore, the student is able to: 

A. Describe and compare the processes that influence the
distribution of human and physical phenomena, as exemplified
by being able to

►Describe how changing transportation and communication tech
nologies influence human distribution and settlement patterns using
time lines, maps, and graphs ( e.g., compare histori.c routes West, such
as the Santa Fe Trail and Route 66 with current modes and routes of
travel and di cus how these have influenced settlement, map the flow
of emigrants to the n.ited States by ethnic group, date, factors caus
ing emigration, ports of entry and cttleme11t patterns, comparing
early immigration to current immigration).

► Describe and compare the changes in environmental systems that
cause changes in cuJtural, political, or economic conditions (e.g., a
species becomi.ng endangered l�ds to protecred locations and con
servation management, climate change influences emissions control
legislation, depletion of a natural resource results in higher costs and
effects new technologies).

► Describe and compare changes in natural vegetation zones and land
uses on 1·he slopes of a mountain ( e.g., vertical zona.tion, tree lines in
middle latitudes).

In Morocco's High Atlas Mountains, land use zones are 
neatly patterned according to distance from the stream. 
Throughout the dry world, land near sources of fresh water 
is reserved for agriculture, while the villages where farmers 
live move out of the way and, in this case, upslope. 

ci 

(P) 2�d�2! and understands· 

Spatial Patterns and Processes 

2. Complex processes change over time and
shape patterns in the distribution of human
and physical phenomena

Therefore, the student is able to: 

A. Analyze and explain changes in spatial patterns as a result of
the interactions among human and physical processes through
time, as exemplified by being able to

► Analyze and explain the human and physical characteristics of re
gions that have changed over time because of the interaction among
processes (e.g., local economic patterns shift as international trade
relationships evolve because of global social events, local populations
of particular species rise or full because changes in climate affect the
viability of a region for other species).

►Analy-1,e vegetation maps for an area over different time periods and
explain how changing patterns reflect changes in physical processes
and human activities ( e.g., desertification, deforestation, natural land
cover, agricultural land use).

► Explain now changes in the phy·ical environment, political environ
ment, and conflict influence changes in economic activity within a
region. (e.g., i.nterruption of economic activities and trade patterns in
Africa, migration of people to economic trade zones in China).
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Essential Element: The World in Spatial Terms 

GEOGRAPHY STANDARD 3: How to analyze the spatial organization of people, places, and environments on Earth's surface 

9 !�2! and understands. 

Spatial Models 

3. Models are used to represent features of
human and/or physical systems

Therefore, the student is able to: 

A. Describe and construct models illustrating the properties of

human and/or physical systems, as exemplified by being able to 

►Construct a model of Earth and describe its shape, size, and key 
features (e.g., equator, poles, prime meridian, oceans, continents).

►Construct a model of the community and identify the different land
uses (e.g., residential, industrial, retail).

►Construct a model of a watershed linked to a model of the hydro
logic cycle and describe its key features and the interconnections to
the local water upply (e.g., identify mountains, river systems, lakes
oceans, and groundwater thar are a part of the system that supplies
water to the local community).
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Spatial Models 

3. Models are used to represent spatial
processes that shape human and physical
systems

Therefore, the student is able to: 

A. Describe the processes that shape human and physical systems

(e.g., diffusion, migration, and plate tectonics) using models, as

exemplified by being able to

► Describe a model that illustrates the diffusion of cultural character
istics (e.g., music styles, clothing styles, fast-food preferences).

► Describe how the demographic transition model explains historic
changes in population and migration patterns (e.g., industrial revo
lution in Europe, declining birthrates in South Korea).

► Describe urban models, such as sector or ring models, using a digi
tal globe or map ( e.g., Paris as an example of a sector model, Moscow
as an example of a ring model).

� !�2!and understands 

Spatial Models 

3. Models are used to represent the structure
and dynamics of spatial processes that
shape human and physical systems

Therefore, the student is able to: 

A. Analyze and explain the spatial features, processes, and

organization of people, places, and environments using models

of human and/or physical systems (e.g., urban structure,

sediment transport, and spatial interaction), as exemplified by
being able to 

►Construct a model and explain the influence that spatial processes
have on human and physical systems (e.g., urbanization and trans
portation; housing prices and environmental amenities such as water
bodies, parks, or vistas; gardening associated with the growing sea
son).

►Construct physical or digital models of a river valley and evaluate
locations that may be suitable for different purposes (e.g., recreation
al sites, residential housing, resort hotels, industrial sites).

►Construct a model that shows how election strategists might de
termine which areas in the state should receive special attention and
additional resources in advance of an election (e.g., political party
membership, economic traits, past voter turnout).

In the 1970s, a new highway through the Brenner Pass reduced 
the time required to travel across the Alps from Austria to 
Italy. Greater accessibility along the route led to changes in the 
spatial organization of the region. 
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