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Introduction to Project ASK

Problem: Middle School students lack the spatial skills and
understandings to deeml@r‘ t he

Solution

A Developing spatial skill$ visualization, pattern
recognition, reasoning for a purpose- by
leveraging a familiar context.

A Applying traditional survey methods & GIS —
A Mapping school courtyard & beyond Addressed
.. . A Geography
A Finding place in space A Seionce
A Math
A Social
: — Studies
GIS Connection -@Ir ¥G00gle My Maps, ESRI ArcGIS A Technology




Process Flow Flowchart: Where am 1?
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Extra support was provided at each step for students needing additional help to be successful and move on to next phase.



Building Spatial Skills

Cardinal directions, Visualization

Awareness of Surroundings (Patterns)

Directions/Distance to familiar

Questioning
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WarmUp : Check out the compass.

Start walking and try to guess the
direction you are going. Turn the
dial so the red arrow points north.
Use the compass to confirm your
direction after you guess. Were

Marana middle and almost phoenix
Downtown and the freeway
Marana High and desert lands

Oro Valley the mall

you correct?

| think that there would just be land for miles and miles
(m

_ from each
... 5 miles, 50 Mmiles,

Looking Northyouwouldsee

neighborhoods and more neighborhood and
sventually see mountains and have

How do | make this arrow thing —
stop? North keeps changing e

ue what is beyond 50 miles or
iles for any of themEast you

stion. for a map YO ee highways.Southyou would
aue ap scale tnink too!!!  lly see mountains andVestyou
need a Map would also see mountains.

u would




Introduction to
GIS

(acquiring spatial skills and
information)
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(s Discovering map scale

ELEMENTARY

Activity

Standards

fromthe Esri Geolnquiries™ collection for Upper Elementary

get audience - Upper elementary Time required - 15 minutes

Compare map scales using a satellite image
NG55.D2.Gee,3.3-5, Use maps of different scales to describe the locations of

cultural and enviranmental characteristics.
NG55.D2.Geo.2.3-5, Use maps, satellite images, photographs, and other

reprasentations to explain relationships between the locations of places and regions

and their enviranmaental charactaristics.

Learning Outcomes

Engage

What is map scale?
+ Tovstart the map, elick the map URL nk abnove or type it intm s Internes browser.
2 What is map seale? | Te distanes on 0 mep bewesn loo locaiions it represents an seluod disiance on

e erarth eiwesn e same luo poinis |

w

What is 2 large map scale? (A4 mip with riare dotail cosering a swiall aren— ok as @ schonlyasd map with
el detail]
What is & amall map seale? [A i itk does deail eovering 2 Jange ace—sach a5 @ map of e Unied

-

Siuice wiwere only eiate borders are vlelble.

[ Explore

How do features change at different map scales?
» Lress Lhe bume bullun on e map.
¥ Using Uie secale bus in e boltom el of Uie up, nead Uhe seale. fAnsmers will vary depending on map

= Students will recognize differences between large-scale and smallscale maps.

Map URL: http://esriurl.com/fourgesinquiry?

Go gle

My Maps

A comprehensive guide

Street maps: How should we get

from the Esri Geolnquiries™ collection for Upper Elementary

Target audience — Upper Elementary Time required - 15 minutes

Stuclants will explore street maps, measura distance, and caleulats travel times as they di
thair school bus to the zoe,

CCS5.MATH. CONTENT.A.MDA.1. Sclve problems involving measurement and
conversion of measurements.

NGS55:D2.Geo.1.3-5. Construct maps and other graphic representations of both
familiar and unfamiliar places.

CCSS.MATH.CONTENT.5.NBT.B.7. Add, subtract, multiply, and divide dacimals t
hundredths, using concrete models or drawings and strategies based on place va
properties of operations, and/or the relationship between addition and subtractid

Learning Outcomas

Map URL: http:/esriurl.com/fourgeoinquiry3

Engage

* Students will measure distances on a street map.
= Students will compute walk time to school using the distance formula,

What are all those lines on a road map?

=+ Open the map URT [k above, or trpe it into vour Inteen et brawser,

=+ Click the six calnrful arrows to identify each featiee on the street map.

T How does each featre support transportation? (foods, rvecs, @ cads support diferent s of sehicies,
trave] times, aud passenger eounds. |

+ {lick the battan, Show Contents of Map. ot Leak in the upper left corner, helow the Detalls button

Explore

How far is it really?

Click thie checkbos in front of e Tayer name, Vlaces,

Click the: bullon, Buokrmarks. Selecl e ume-Schuol Park buokmark.

Click cuch af Lhe Uhree symbols Lo Gunilivrize stadenls will Ve map.

Click the bullon, Muensure, Using Lhe Dislanee Weol, lrace over Lhe red line from Leme Lo School,
~ Uinl: Learn W use Uhe Mussure (ol in Lool Lips al e bollom of pase 2.7

Llow Gar is 0L from Loeme Lo Scheol? 0 iy approximoiely 45 miles.]

Mussure L dislanee rom Schoul Lo Lhe Childres’s Pool al Kidd Springs Park and alse froes The
Children’s Peol Lo Home,

Whal ure Lhe disl s belwoen Lhese lovalions? {1 ds app,
Sohond el 65 rales from the Chilfren's Pool to Lo

- v v v

)

-

-

b 75 il o the Childron's ool from
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GIS EXPLORE D
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Untitled map
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- WarmUp Question

¥ Directions from Marana, AZ. USA',

following tutorial . : i
L] Borat sea ML‘
CO m p I etl 0 n : If yo u CO u Id g 0 m ° 9 ° m " Auckland © wj/ If I could choose anywhere in te world to g to | would choo to reviit

Oklahoma. Oklahoma was so fun about 2 years ago when | went. There was so
many tourist places and we were always doing something. We went to Yogi Bear,
River spot rapids, Frontier amusement park, and | got to see family I've never even
met before. | think that it was the best vacation spot and that's saying a lot
because | love Florida.

B Commn i somarut x| B Gooseen K| [ crimesmao-cooparn aoe x| () Aot Glinams ool | F

anywhere, where would .\
you go? How would you get o= W, A

l know it is not google my maps, but it does not do long distance, across the water directions, so + 5 G iAo * Be0000™

’) | used google maps. It only had driving options, and you can’t drive to New Zealand, so my et : “ L.wv‘w,
there? How would you o S

City. I've been there, but | wa: oat
n OW ] s e i i i el
}f 1 could travel anywhere in the world, | would go to Canada to visit famous landmarks, try " " - " A Soence M « i s g 5 - # X
special foods, and learn about their cultural history. Memgss ° iore o v At —
S ISR 0 o - = g =l B pmans 8o
My life plan. o 8 Svostons @ o mamine - o o [
N - B9 7= & e i H .
* AZ 10 LA 1o Canada to Alberta 10 British. niiedsuatss Sy " +
= sine 2+ Swe @ Peven o e fiac
wranl e VP — ==
= U e
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. g a My Mops SR b B N hvk —w . g a“
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k) " e Michigan so | could see the Great Lakes. 9 m—at trom I --..-V. - Tovey
i “ oA - o
N C (ki oyt s . *aveocseon Base map r o e | e
it DT 0N rats Yers ntitled map o, d - 3 il
b addlayer L+ Share @ Preview Laa Yegas '—..... = ;
# Untased loyer : el — S pin! + 4
Piems; © sants pe =
ow
Q Grand Canyon National Park - A L Albuquerque W
 Direction from Grand Canyon Nt
R
T © Marana, AZ, NEW MEX 9 5 .
A ‘o ® | want to go to london, england but i would have to go to an airport and get on an airplane to get
Basemap
A f i there.
I : o BB 1| could travel anywhere g WSS v From tucson to london is 5,000 miles away.
in the world | would travel to Sydney australia. | would travel here because my name came from " L4 ™
this amazing place and my dad went hear on his mission that's how | got my name. e BP0




GRID ASK

How we wiill find eurselvesPacing, Grids|S==p Spatial Skills

Township and Range A spectal type of Grid

(AzGA& ArcGIS)

Townghip and Range System : Public Lands Survey Mapping

1851 System of Surveying Land to make land available for

A . . people to buy so US could pay off war debts. Thomas
Nathnal SUFVGy grld |and Jefferson probably began large surveying efforts for country.
division R Grid

A Arizona marker- Phoenix

A City Grid

Pacing (AzGA)
From Roman soldiers

counting footsteps for
distance

Courtyard Thoughts

A What can you see at
different distances and
directions?

400z

provides consistent
distance and orientation
to help locate...!

LR
°-F0Z

54321123485
RANGE

Grid: 6 miles x 6 miles with 36 smaller blocks of 1 mile.

Initial point for survey of Arizona: Monument Hill west of

Phoenix
https://www.youtube.com/watch?v=GDOFJUIWPj0&feature=youtu.b

Township & Range for Twin
Peaks and 1-10 Area

Arizona’s Anchor Point: Gila —Salt River Meridian
Baseline follows latitude line — easy to get from astronomy!

Initial point for survey of Arizona: Monument Hill west of Phoenix
Confluence of Gila and Salt Rivers

Established in 1851 as part of Arizona Mexico Boundary Survey N\
Used in 1865 Territorial Survey https://www.youtube.com/watch?v=bNjt76t8
ado

/ [ -’ i

Township Map for Pima County
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¢ Which way is north?
X Face in the direction of Phoenix

£ Where is Walgreens?

Where am 1? What do | notice?

Where did the sun rise today?

Where is Silverbell Rd?

. Is school surrounded by nearby mountains on all sides?

Does pace length depend on direction walked?

b ww ek [
N



Practicing a grid
& map elements

Fire @puy in Topungs, Caornia Elements of a Map
1.Data Frame —
where the data is
plotted

2.Legend

3.Title

4.North Arrow

5.Scale
6.0wnership

7.Neatline or Border
8.Inset Map
9.Primary Map

https://www.youtube.com/watch?v=3 pmOHx
mmHec (skip audio!)

|
|

[ N e

What is a map composed of?

Title
Theme
Location
When
Legend
Colors
Symbols or Icons
Map Area
Data Frame
Neat Line around map
How much is eoch square
(size: 10 #t)?
Lobel corners of the map
[N,NE,E,SW,5,5W,W,NW,W)
Scale Bar
Base on size of square

North Arrow
Orientation of space on
map

Base Maop
Crid
Image
Street Map
Topographic

Ownership/Copyright
Mapmaker
Data source

Content:

Plot items found of interest
using distance and direction
(orientation)

Mapping My Coortyard —dve (Weds (start of class!)

Using the mapping skills you have reviewed and learned throvgh class and Mearped so far,
you will design and draw o map of o covrtuard bosed on athema you choose. Requirements
are shown belom, This profect may e completed in gairs oF by individials, mo 3% or &2 ar more pleaas!
Consider working with Mmf[mrmm;wﬁsrisnﬁssﬂﬁ. (v crealit mill e giver for growes
laryer than 2}

Here are the reauirements:
1 Think of i aterast thot yeat s oad droa o seolad eoprtnard map kased on it This map mest be deoan b o
suile you choose. For exanple, moyle the coortyued is shesed ke o basketball wihosbripe:d pobas, ete.

2 dncluda thia nare of yoar imaginory rourbgaed ab the San of Bae prge, Tos weme of grie cooctiar shoold relate
oo thame, For maamais, the rame of weor coartyend cned be "Roandonll oot 2007

4 Iaclide . deast fen frabures an goar mag 1T gon wark tn be areativie, hove goor faatures velite to goor
realrzyerd, Far axnmple, i yoes covityard was o fish shape, thea manhe o trez woold be sallad Salmor Tres,
Ptk sure one ol your lestures ot or almost canter (s parked with oostar O Yoo primary [zaturs!

A gk g legend They o the botom ol year mos vepraseating the Reabures o gar moo
S ot e synbeols fone Tor sach dyze o Feature moguor courbyard)
= D't vt walking pakhal Yo mag ues argthoag alae Bk goo taink fta goee sooirtgard desiga,
=R e foinciuide .ﬂgmbnls:fnr Hatas nr nthar araese byor .::nm'hprof
Inzlude s Star Tor v prirary leature,

&, Irzludz o scale ek the betten of yoo map capresseting mop datanae to real distanas o0 goar porgeeg.
Erngle Tom = 5 meters. Yoo map shoold be droom totas soule o keepic simple!

.. el o vompass rose ongear mag, ncloding ol cardivol sed inbermedliche (NI ME S & S0 dvections.

£ el e gkt aeesiled onogoor map mith laheled similarly bt ang sha bave, with the oriain ot gooe
primary Fabore wd ench ne you vse Leing labeled, “oer o should cover your courbyurd, Busslag gues
buarizawbal thwoogkoyoar orirey Teabore Deioed while the meviian rovs verticol Lo 4,

Faarmple: ifgnm’ erala @ | om = somathog, than megha yorusaalame T em arid,
i

ztgt g # Think aheat ahat yow minht be able ko see from the adges of yoar map, 15 it
T— — L mavetaas dffareet kinds o noddings, veods, waten or 777 Yo desidi thaw lahal
| ,(’, b C eachiosite ol the mapowith an areco soirting oaay Fros the nap oad the ame of
= J'r F o obwdever you oo ses v that direct o,
I L1 4
l 3. You mwst culor the with codored pemcils. Yoo g must be reat.




GRID ACQUIRE

Courtyard Grid Map Data
Collection

A

Pacing Exerciseroman Mile idea
A 100 ft x 4;

A pace lengthranged

3.8 to 4.3 feet so used4 ft.

Mapping process
fpairs pace out different courtyard
distances W from SE corner

fAverage Pace Count for Pair

{pace count for features

. paths, trees, benches, shrubs, tables,
poles, a big amphitheater, trash cans,
drainage grates, building sides.




GRID EXPLORE

Courtyard Data &

: A 2nd Round of Data Collection
Mapping

A 2 groups of pairs, in crossing
pattern.
cross-checked by groups,
' First Map revisions.

. Began Discussion of Where
and How Far

A Note cards from kids
A Rough Sketch
A No scale, just data
Inventory
A Check for missing

iInformation

A First Map

A large grid paper scal

of one box = 2 paces

A reviewed based on
pacing experience
and observations

A Students voted to re
do some
measurements and
catch additional
features.
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Pacific | 5 away. (classroom?
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GRID/GIS ANALYZE
- ¥

Connecting PlacesandHRatterns
Using ArcGIS Pro & ArcGIS School Bundle

¥ Georeferencing: 1124191047a2,jpg v

A Grid Map 2 BasemapImagery
-georeferencing of grid map photo based on 3 control points,
15t order polynomial, WGS64 (same projection abasemap)

(shown with grid map transparency of ~50%)

eoreferencing: 1124191047a2,jpg v

111.1333483°W 32.3742122°N

= Map: 1124191047a2jpg X -
B | W [ |15t Order Polynomial (Affine) =
Link Source X Source Y X Map YMap Residual X Residual ¥ Residual
7 -12,371,376.549787 3,812,460.802220 -12,371,378.190748 3,812,460.802220 0397184 -0.396206 0.561012
8 -12,371,378.776805 3,812,521.517758 -12,371,381.589880 3,812,526.557850 -0.379695 0.383706 0539814
10 -12,371,310.442523 3,812,460.685009 -12,371,310.442523 3,812,460.567797 -0.222996 -0.229342 0.319883

Used a ¥ order polynomial with 3 control points; residual is 0.5

' .= Erroris primarily due to variable skew and pacing differences for grid maj




Contents

.

T
Virtual Tramsedt -
Drawing Order

GIS basemap- Grid =
Allows analysis of features
and patterns of variation

within buffer radii from the
school courtyard

Map

Hybrid Reference Layer

pJog

[¥] World Imagery

Recent

Multiple Ring Buffer (dnalysis lools)

Raster ta Palygon (T

Make Raster Layer (Lala Managoronl o

Buffer analysis:

Vector features (point, line,
polygon) only? convert
raster to polygon mask layer
(black)

Contents
Y‘Xem(h

BN/ H
2

Drawing Order
4[E] map
| Hybrid Reference Layer
4 /| pacedmaprectjpg
RGB
M Red: Band_1
B Green: Band 2
Ml Bive: Band 3

4[] pace4MRBu1

O

Centered on Courtyard =
using ArcGIS Pro Mult i
Buffer tool instead of hand

draw :

Il Red: Band_1
M Green: Band_2
I Blue: Band 3
pacedmap,pg

RGB

M Red: Band_1
M Green: Band_2
M Bie: Band 3

K] 111.1094741°W 32.3774301°N electe

7] World Imagery 1:22399

Parameters

Mask polygon
matching the Courtyard map

Environments

Input Features

pace4poly_jpg Y Y
Output Feature class
pace4MRBu1
Distances
0.5

Polygon mask layer used
for buffer rings symbolized
as hollow box to let grid
map show through.

Buffer Unit
Miles

Field Name

distance
Dissolve Option
Non-overlapping (rings)

[¥] Outside Polygons Only

Run (»

+/ Multiple Ring Buffer
Completed successfully



Virtual Transect Analysis - Center, 0.5 and 1
Visualizing Features and Patterns at Different T DA R T AN
Distances (and Scales) from Courtyard

i\

Center 0.5 rmmeoeemeon s

5 miles
10 miles
100 miles
500 miles

‘ | World View
100 500 World View




