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Web- based GIS Learning Module Summary
Education Category 

 
High School Human Geography Education

Grade Level

 
9th to 12th Grades

Learning Module Objective

The intention of this learning module is to assist high school-age students in learning natural increase, fertility, and mortality through the application of some GIS technology and features.
In this module, the student will apply learned GIS functionalities in the learning module 1 to better comprehend crude birth rate, crude death rate, natural increase rate, total fertility rate, infant mortality rate, and life expectancy and their global distribution.  Step-by-step instructions of utilizing GIS tools will not be detailed as in the module 1. 
A major portion of this learning module is completed with the ESRI, Inc.  GIS software “ArcIMS” and associated learning module data.  Instructions for obtaining the requisite software and data are given below.

Learning Level

· Human Geography: Population—Where has the world’s population increased?
· GIS: Middle to advanced Level
Required Materials-Computer Hardware

· Compatible Platforms: 

· Windows 98

· Windows 98SE

· Windows 2000

· Windows NT

· Windows XP

· Macintosh OS-X (or newer)

· Minimum Recommended Configuration: 

· 250 MB Hard Drive Space Available

· 16MB RAM

· 2MB Video Memory

· Color VGA Monitor

· Keyboard

· Mouse

· Connection to the Internet (for initial software download, data download, and certain learning activities only)
Used Materials- GIS Data Layers
Following data are from Data and Maps (DVD), ESRI, 2003 
· “Male-Female Ratio.lyr”

· “Male-Female Ratio.lyr.xml”
Used Materials- Reading
The teaching materials are selected from 
· Helix High school 
· Human Geography textbook-- The Cultural Landscape: An Introduction to Human Geography, 7th Edition, James M. Rubenstein, Prentice-Hall, 2002 (chapter 2, key issue 1) 

· Online population power point slides--http://www.helixcharter.net/department_sites/socialscience/honors_geo/population.html
Education Content Standards

This GIS learning module follows content standards specified by 
· National Geography Standards (http://www.nationalgeographic.com/resources/ngo/education/standardslist.html ).
· The World in Spatial Terms
1. How to use maps and other geographic representations, tools, and technologies to acquire, process, and report information from a spatial perspective.
2. How to use mental maps to organize information about people, places, and environments in a spatial context.
· Places and Regions
4. The physical and human characteristics of places. 

· Human Systems
9. The characteristics, distribution, and migration of human populations on earth’s surface.

· The Uses of Geography
               18. How to apply geography to interpret the present and plan for the future

· Content Standards for California State Board of Education (http://www.cde.ca.gov/be/st/ss/).

· Grades Nine through Twelve – Biology/Life Science

· Ecology

6.  Stability in an ecosystem is a balance between competing effects. As a basis for understanding this concept:

c.  Students know how fluctuations in population size in an ecosystem are determined by the relative rates of birth, immigration, emigration, and death.
· History-Social Science Grades 9 Through 12: Introduction
· Historical and Social Sciences Analysis Skills
· Chronological and Spatial Thinking
4. Students relate current events to the physical and human characteristics of places and regions.  
· Goals of Advanced Placement Program (AP) Human Geography Course
1. Use and think about maps and spatial data.
2. Understand and interpret the implications of associations among phenomena in places.
Learning Objectives

Upon completion of this activity, students will learn about the following concepts through the use of GIS functionalities:
· Human Geography
1. Natural Increase

1.1 Be able to understand the concepts of Crude Birth Rate (CBR).
1.2 Be able to recognize the global distribution of Crude Birth Rate (CBR).
1.3 Be able to understand the concepts of Crude Death Rate (CDR).
1.4 Be able to recognize the global distribution of Crude Death Rate (CDR).
1.5 Be able to understand the concepts of Natural Increase Rate (NIR).
1.6 Be able to recognize the global distribution of Natural Increase Rate (NIR).
2. Fertility

2.1. Be able to understand the concepts of Total Fertility Rate (TFR).
2.2 Be able to recognize the global distribution of Total Fertility Rate (TFR).
3. Mortality

3.1 Be able to understand the concepts of Infant Mortality Rate (IMR).
3.2 Be able to recognize the global distribution of Infant Mortality Rate (IMR).
3.3 Be able to understand the concepts of life expectancy.
3.4 Be able to recognize the global distribution of life expectancy.
3.5 Be able to explain the relationships of CBR, CDR, NIR, TFR, and IMR and less developed countries (LDCs) and more developed countries (MDCs). 
· GIS Functionalities

1. Locations: Be able to understand what is at a location.
2. Conditions: Be able to analyze where the location is and what conditions exist on some locations.
3. Temporal change on spatial dimension: Be able to identify what has changed through time on
                                                                       space?

4. Spatial pattern: Be able to comprehend what and why spatial pattern exists.
5. Modeling process: Be able to explain what can be observed with modeling process? 
Introduction of ArcIMS HTML Viewer

· User Interface

In learning module 2 and 3, the user interface is different from the default one used in the learning module 1. The new ArcIMS HTML Viewer interface still includes title, a map display area, layer list, toolbar, scalebar, North arrow, and overview map. In addition, the new viewer consists of the link of tool help, grouped layer list, and functions of refreshing map automatically. 
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The toolbar is still located on the left of the map display area. But the description of every tool is added. In addition, the link of tool help is added to remind students of tool functions.
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The layer list is still on the right of the map display area. But all of layers are grouped. These layers are grouped based on their characteristics. [image: image6.png]


 is for the layer Visible in the map display area. [image: image7.png]


 is for the layer Active against which the function of querying, buffering, identifying, and so on will be performed. For more detail see Help located in the bottom of LAYERS area. In addition, after making every change, [image: image8.png]


 will automatically refresh map for changes which will be reflected on the map.  (Notice: If the layer you want to view is below some active layers, remember to make those layers invisible.)
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· GIS skills and tools 
1. Toggle
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	Toggle between legend and layer list:

Allows users to turn layers on and off, select an active theme, and convert to viewing layer legends.
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	Toggle overview map

Enables users to turn on and off the overview map 


2. Zoom and pan
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	Zoom in on the view:

Zoom in to a particular area in the view by either clicking in the center of an area or by dragging a box around an area. 
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	Zoom out of the view:

Zoom out to a particular area in the view by either clicking in the center of an area or dragging box around area.
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	Zoom to full extent of the view:

Zoom to the full spatial extent of all the themes in the view. 
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	Zoom to active layer:

Zoom to the spatial extent of the active theme in the view.
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	Back to last extent:

Zoom back to the previous extent. Unavailable until users have changed extents. 
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	Pan:

Allows users pan the view by dragging the display in any direction with the mouse.
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	Pan to north (not available in this module)
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	Pan to south (not available in this module)
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	Pan to west (not available in this module)
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	Pan to east (not available in this module)


3. Query
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	Identify:

Lists attributes/information on one feature of map, click on lines or polygon for active theme to view the database record.
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	Query:

Allows users to search for the map features/information based on a query expression on the active theme database and displays the results in a table. Notice: the query expression is case sensitive.
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	Find:

Enables users to find map features/information with an attribute value matching a string that the user type when a theme is active for fields in the database. Notice: the string is case sensitive. 
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	Measure:

Allows users to measure distances on the map viewer.
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	Set units:

Sets the map viewer units for the measure tool, i.e. feet, meters, and kilometers.
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	Buffer:

Selects the features of one map layer that are within the specified buffer distance of selected features of another layer. 
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	Select by rectangle:

Select a rectangle area and view the features from the database for the active theme.
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	Select by line/polygon: (not available in this module)
Select either lines or polygons and view the features from the database for the active theme. 
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	Clear selection:

Enables users to clear a rectangle or section from selected region of the active theme.


4. Project
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	Print:

Prints the map to user’s default printer. 


Estimated time for Learning Module Completion 

The learning module may be broken up into 3 sections.  Each section will likely require 20~45 minutes. These sections are readily identifiable.

Introduction to this GIS Learning Module

This document, combined with the specified free software and data is an educational product of the NSF-ATE project, “A Scalable Skills Certification Program in GIS.”

The intention of this learning module is to introduce some GIS technology and features to high school-age students through the use of a population learning module on human geography/social science.

A standard desktop computer, including mouse, monitor, and keyboard is required for this learning module.  To download the application software and data for this learning module, an Internet connection will also be required.  Once the relevant software and data are obtained, the user will no longer be required to be connected to the Internet unless he/she would like to participate in some optional learning activities.

GIS Learning Module Audience
This learning module is intended for high school level students (9th through 12th grades).  Generally, this learning module is presented with guidance from an educator, parent, or community member.

Besides offering an introduction to Geographic Information Systems (GIS), this learning module addresses certain educational content standards provided by the National geography standards and the California State Board of Education.  This information was provided in Education Content Standards in the GIS Learning Module Summary above.

Description of GIS

Geographic Information Systems or GIS are the technological tools to store, query, analyze, and visualize spatially-associated data. 
It is an area of phenomenal growth.  Applications of GIS exist in almost every level of industry and government.  Some applications include resource management, fleet asset tracking, mapping and maintenance of networks and grids, sales and market analysis, and environmental monitoring.  New uses for GIS are always being developed and its usage is becoming increasingly widespread.  In fact, if you have used a computer-based, Internet-based, or GPS-based map, you have probably used a simple GIS tool! 
With the expansion of GIS's utilization, there is and will continue to be a significant shortage of trained and talented people to envision, implement, and operate the future applications of GIS. 
With the cooperation and support of the National Science Foundation's Advanced Technological Education program, San Diego Mesa College, San Diego State University, the San Diego City School District, GIS industry leaders, and community members this project and program was proposed to address this great need by preparing motivated individuals for a rewarding career in GIS with the fundamental knowledge and skills to succeed. 
Read more about GIS at our project Website: http://geoinfo.sdsu.edu/hightech.

Description of the Research Project

A major goal of this new project includes facilitating and articulating a comprehensive program of GIS education for students in the high school, junior college, and 4-year college levels.

This project is one of many initiatives to foster a technologically-literate 21st Century labor force.  GIS usage continues to expand at a significant pace in all sectors of industry and government.  Correspondingly, there is a current and growing need for GIS technicians and GIS education/training.  Ultimately, this program was funded to address these needs.

To learn more about the project and research-related activities, please visit our Research page on the project Website.  To learn more about the anticipated and significant labor shortfall of skilled-and-trained GIS technicians, please visit our What is GIS? page and click on “Why is GIS Valuable?” on the project Website.  The project Website is accessible at http://geoinfo.sdsu.edu/hightech. 
Comments, Suggestions, and Inquiries
If you have any comments or suggestions for this learning module module, our project Website, or our research, please contact any of the individuals at the end of this guide or at our Contacts page on the project Website.  We greatly appreciate your input!

Additionally, please let us know if you are interested in participating in our research in any way.  We are especially interested in collaborating with high school students and educators.
Disclaimer

The project research team, our sponsoring organizations and institutions, and our affiliates are not responsible for any errors, omissions, or misrepresentations on the learning module modules or project Website.  If you come across anything that you have questions or concerns about, please let us know through your comments or suggestions so we can promptly address the matter.  Thank you for your assistance.

Contacts
Ming-Hsiang (Ming) Tsou, Ph.D.

Co-PI: A Scalable Skills Certification Program in GIS

Associate Professor

Geography Department, San Diego State University
San Diego, CA 92182


TELEPHONE: 1 619 594 0205

EMAIL : mstou@mail.sdsu.edu


Hi!  Dear students, nice to see you again. After finishing learning module 1, you must understand where population is clustered and why. Now based on knowledge of the key issue 1, we will discuss another population issue: where has the world’s population increased?
*******************************************************************************************************************
Section 1 – Natural Increase
What Is Population Increase?
1. In places where many more people are born than die, 
2. In places where the number of move-in people larger than move-out. This is also called migration and is discussed in chapter 3 Migration.
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 Crude Birth Rate (CBR)
1. The total number of births in a year for every 1,000 people alive in the society. 
2. Formula: 
[image: image33.png]Total number of live births
*1.000
total population




3. Example: A crude birth rates of 20 means that 20 babies are born for every 1,000 people in a country or a society over a one-year period. 
4. CBR is highest in sub-Saharan Africa and the lowest are in Europe.
Step 1: Query crude birth rate
a. Launch the web browser and type http://geoinfo.sdsu.edu/Website/Population2_3/viewer.htm and you will see the new ArcIMS HTML Viewer named as Population Rates. (Notice: The address is Population2_3. There is a “_” between Population2 and 3.)
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b. Make “CBR” Visible. Please switch [image: image35.png]


 to see the grouped layer list and the legend in the rest of the learning module.
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c. Click [image: image37.png]


 and select BRTHRATE00 (crude birth rate in 2000) in the Field, and >= in the Operator. 

d. Type 40 in the Value and click Add to Query String. 
e. Click Execute to see the query result and answer following question. (Notice: Remember to click [image: image38.png]


 to clear selection after finishing one query.)
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Q: Which continent has most countries with above 40 crude birth rates? 
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Q: If you query above 50 crude birth rates, what result do you find? Next, if you query above 60 crude birth rates, what do you find? Does any country have 60 crude birth rates?
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 Crude Death Rate (CDR)
1. The total number of deaths in a year for every 1,000 people alive in the society. 

2. Formula: number of deaths/ number of alive people * 1000 0/00
3. Example: A crude death rate of 20 means that 20 deaths for every 1,000 people in a country or a society over a one-year period. 
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If you are interested more in crude death rate, please repeat step 1 to query it. 
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 Natural Increase Rate (NIR)
1. The percentage by which a population grows in a year. 

2. Formula: CBR – CDR

3. Example: if the CBR is 20 0/00 and the CDR is 5 0/00, then the NIR is 20-15 = 5 (0/00)
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Q: Which continent has the most countries with above 2.0 NIR? 
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Q: Which continent has the most countries with negative NIR?
Section 2 – Fertility
[image: image49.png]


 Fertility

1. Total fertility rate (TFR) is the average number of children a woman will have throughout her childbearing years (age 15 to 49).
2. Formula: number of children/ number of woman in childbearing years

3. Comparison between CBR and TFR: 

a. CBR: provides a picture of society how many births in a given year.
b. TFR: attempts to predict the future childbearing behavior of individual women.
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Q: Which continent has high TFR? What continents have low TFR?

Section 3 – Mortality
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 Mortality
1. Infant mortality rate (IMR) is the annual number of deaths infants under one year of age, compared with total live births.  
2. Formula: number of deaths infants under age 1/ number of total live births* 0/00
3. Life expectancy is the average number of years a newborn infant can expect to live at current mortality levels. 
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Q: Which continent has high IMR? Does it belong to LDCs or MDCs?
[image: image56.png]


Q: Compare above two questions, what are your findings and explain them?
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Q: What continents have high life expectancy? Which continent has low life expectancy?

[image: image58.png]


Q: Using the data from the map and legend. Compare IMR and life expectancy and write down your findings.
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Q: Using the data from the map and legend. Compare the distribution of CBR, CDR, NIR, TFR, IMR, and life expectancy. Do their spatial patterns look similar or opposite? Why?

From here, we can conclude that lower rates of natural increase, crude birth, total fertility, and infant mortality are in more developed countries, LDCs have higher rates of natural increase, crude birth, total fertility, and infant mortality. 
However, do you notice that crude birth rate does not follow the familiar spatial pattern? The variation of lowest and highest CDR is much less extreme than the variation in CBR. In addition, why does Denmark, one of the world’s wealthiest countries, have a higher crude death rate than Mongolia, one of the poorest? Why does the United States, with its advanced medical treatment, have a higher crude death rate than Mexico and every country in Central America? If you want to know more, please follow me to find answers in the next learning module—Why is population increasing at different rates in different countries?  
References:

1) Helix High School, Introduction to social studies http://www.helixcharter.net/department_sites/socialscience/honors_geo/#
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