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What is Geographic Information Systems? NGSS Addressed with GIS Integration ArcGIS Story Maps Implementation Careers in GIS
NEXT GENERATION Oh The P\OCQQ \(OU'“ Go _in APEsm GIS is being used in many different industries and the skills required tobe a
GIS lets us visualize, question, analyze, and interpret ity OHAPES IS successful GIS professional have evolved over the years. A successful career in
. : Fags v AR, N L ROE GIS is a solid education in cartography, GIS, spatial analysis, database
data to understand relationships, patterns, and trends. management, web technologies, and programming.
: For States, By States
GIS allows multiple e GIS Intemn
layers of information — HS-LS2-7 Ecosystems: Interactions, Energy, & Dynamics D (S UeAllEE
to be displayed on a B = Design, evaluate, and refine a solution for reducing the impacts of human e GIS Specialist racle-= LDAR sil
A — e activities on the environment and biodiversity # lEnV'fft”ffleglta”y e GIS Analyst
. ‘neineerino . . . . . . mportant Place ' acions PSS
J ¥ MApmCEIng HS-LS4-6 Biological Evolution: Unity and Diversity i 0 (G5 CralhEle; .
's i i - - " - e GIS Manager e
Land Use Create or revise a simulation to test a solution to mitigate adverse impacts of e GIO - Geoaraphic i oo
This technology is a " Environmental human activity on biodiversity. i GeoDatabase
crucial part of spatial e HS-ETS1-4 Engineering Design Officer
data infrastructure Use a computer simulation to model the impact of proposed solutions to a complex | | | - | 7]
. S real-world problem with numerous criteria and constraints on interactions within Given a list of environmentally important places, students will create a
which the White and between systems relevant to the problem. Story Map in ArcGIS (example http:/arcg.is/2usZrUn ). They will compile Conclusions
House defines as HS-ESS3-4 iImages, locate gps coordinates, and research information regarding the - —— — .
Evaluate or refine a technological solution that reduces impacts of human site. Students will construct a Story Map. Once completed, they wil 0 s pessneserenies gl iy s 15 Imgeust soeass IinHlo:
activities on natural systems elaborate by choosing an attribute to layer onto their Map for analysis (i.g. St“:e”tts tz ?ﬁ able tol aggess ?”d mak?tiense ?f fgeoglnformt?\tlct)? in order told
i s distance, hotspots, biomes, population size, weather attributes, etc). After understand the complexities o many of the spatial problems that face our wor
the teChnOlOg% pOI’C’eS; standar dS’ human resour Ces, AP Environmental Scientific Practices creating the ck?osen layered Fr)11£1)p students can define parameters )isolate (Y], S mtercpnnechons are qually re'eva*?t 2 ge.ographm ety
and related activities necessary to acquire, process, specific data, and will analyze their layered map to generate correlations, jfvzr;‘;rég'ﬂss) gftﬁ'gﬂ%ﬂ'é hep consigering GI5 n fe ight of e recent
distribute, use, maintain, and preserve spatial data.” ' causations, or environmental or population impact. |
[1 2 3] CollegeBoar d : : e The use cases of digital earth and the development of quantitative geography
T Advanced Placement ArcGIS Sto Map Analysis and Interpretatlon emphasize the need for the focus on critical GlIScience, even with all of the
Program developments that have occurred since the early 1990s, because GIS is about
L how we use the technology to answer these spatial questions, as well as being
about the technology itself.

GIS Tools We Will Use » critically observe environmental systems
» develop and conduct well-designed experiments
* utilize appropriate techniques and instrumentation
Goog|e Maps - g free web mapping » analyze and interpret data, including appropriate statistical and graphical

e A critical spatial thinker should master the following key set of abilities and skills:
o Understand the effect of scale and the role of assumptions in the use of

spatial data.

: Hetam e bl A presentations o Appreciate the difficulties of inferences in multidimensional data.
SEIVICE app |Ca. lon tec np ogy p.row INg  think analytically and apply concepts to the solution of environmental problems o Understand the implications of problems and uncertainty with spatial data.
street Maps, hlg h-resolution aerlal,  make conclusions and evaluate their quality and validity o Apply geostatistical theory in the use of interpolation of spatio-temporal data.
satellite, & street imaging. » propose further questions for study
’  communicate accurately and meaningfully about observations and conclusions e These defined abilities and skills provide a foundation for this article to consider
how GIS education can begin to develop the critical spatial thinkers of the
- ' . . t fi
Google Earth - a geobrow.ser, V|rtuall Teaching Implementation wenty-first century [8]
globe, that accesses satellite and aerial e e
imagery, ocean bathymetry, and other R T NG s

geographic data over the internet to After studying local flora and fauna students WI|| use Collector to identify and comp||e In this Story Map, by layering the map of environmentally important F e ’
data within distinct but equal areas. around the schoolyard and community. Upon places and adding a layer of the World Demographics by Country, a /N

represent the Earth as a 3D globe. returning to the classroom, students will analyze data in ArcGIS to calculate correlation can be made as to which places were likely to impact the T

| biodiversity, species richness or our area using qualitative and quantitative means. most people in a given year (i.e. 2015) . The darker the brown hue the ooy C vt
Gogg|e SketchUp - 3 free or pald R — . great?r thﬁ popch;Iatmln II\T Ythe ci))untri/H TZe T(tartwt\) the Unflttehd IStatets. geographic questions - / geodata

. Sa T Ay T TR e B 0 F epicting Love Canal, NY is above the darkest brown of the locations 5

dowploadable ?.’D modeling software shown thus showing more people are still impacted around this area. In Cogniiedoping sl processg o} Knaiedgs sk s i
that interacts with Google Earth. addition, students can change the year to observe changes in time e proceng o o’

arour)q the placgs or drill down into more deta|leq maps to show more References
specific population impacts around a given location. Age group
demographics can also be isolated and arrange into age structure | | |
1.  Environmental Systems Research Institute, Inc www.esri.com

diagrams to predict future trends in any of the given places. 2. National Geographic

https://www.nationalgeographic.ora/encyclopedia/geographic-information-system-gis/
3. ArcGIS http://www.esri.com/arcgis/about-arcqis

ESRI - Environmental Systems
Research Institute - an international
supplier of GIS software, web GIS, and

Parsnip Horsetail Fern Fiddlehead Fern Western Oak Fern Labrador Tea Dogwood Club Moss Sphagum Moss Moss-Other Lichen

geodatabase management applications 4.  Google Maps
Buffalo-Niagara Falls, NY https://www.google.com/maps/place/Niagara+Falls,+NY/@43.0842593.-79.0641815.1969m/data=!3m
11Me3!4m5!3m4!1s0x89d363ea29e633b7:0x61975ae4b9c5aab3!8m2!3d43.0962143!4d-79.0377388?
o : AGE DISTRIBUTION hl=en
ArCGIS ) A geographlc Informatlon o 5. “Niagara Falls, NY.” 43°05;08.43"N 79°03'57.96"W. Google Earth. April 13, 2017. July 25, 2017
Age Distribution 2000 6. CensusScope http://www.censusscope.org/us/m1280/chart_age.htm

system (GIS) is a system for the Urban Redevelopment - http:iit.y/RedevelGis

management, analysis, and display of Analyze the current development of the city of Niagara Falls, NY

geographic information with Google Earth. Debate an area in need of redevelopment to
improve a specific infrastructure, residential, commercial, or

recreational aspect of the community keeping in mind lessons on
Collector for ArcGIS - an app that uses population, urbanization, pollution, energy, and sustaining available

handheld device to collect and update resources. Using Google SketchUp students will create and
| information in the field integrate 3D models and propose the redevelopment with rationale

for the upgrade into the city. Students will predict pros and cons of
the proposition and present their proposal.[4,9]

7. hitps://www.gislounge.com/building-a-career-in-gis/
8. Bearman, N., Jones, N., André, |., Cachinho, H. A., & Demers, M. (2016). The future role of GIS
education in creating critical spatial thinkers. Journal of Geography in Higher Education, 40(3),
:;983“98'9 394-408. doi:10.1080/03098265.2016.1144729
http://www.tandfonline.com/doi/full/10.1080/03098265.2016.1144729
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