INTRODUCTION

Ascompetitionfor land usescontinuestoincrease, so must our understanding of land
utilization, spatial relationships, proper zoning, andland measurement. The

activitiesand tasksin thislesson plan provide somesimpletoolstoinvolve studentsin land
and spacemeasurement. Althoughtheinstrumentsused arerel atively primitive, the
principlesarethe sameasthose used in the most sophisticated surveys.

Participantsreceiveimmediatefeedback and the sati sfacti on of seeing how themapsthey
haveconstructedreflect theareathey have“ surveyed.” Compassbearingsand distances
become personalized.

THEACTIVITIES TIMEREQUIRED
M easuretheL ength 20minutes
of your Step
LearntoUsethe 20to 30 minutes

SilvaCompass

UsetheCompassand 30minutes
Pacing Skills

Construct and Usethe 60 minutes
I nstant M apper

Constructand Usea 60 minutes
Cardboard Box
PlaneTable

COMBININGTHEACTIVITIES

Theactivitiesinthisunitaredisplayed singly. Depending uponthetimeavailable, andthe
skill of the participants, you may chooseto do only oneactivity, or theentireseries. For
maximum learning, theactivitiesshould beexperiencedintheorder listedintheunit,
however, other suggestionsare:
Title: MeasuretheL ength of your Step/L earningto Usethe SilvaCompass/Usethe
Compassand Pacing Skills
Introduction: A mapisarepresentation of aportion of thefaceof theearth. The
featuresdisplayed on amap bear the samerel ationship to each other intermsof
direction and distance (although at areduced scal e) asthefeaturesontheface
of theearth that they represent. In order to use or makeamap, itisnecessary to have some
meansof determining distanceand direction. Intheseactivities, participantswill learnto
measuredistanceby “ pacing” and usethecompassto determinedirection. Thisis
followed by apractical exerciseto reinforcethe acquired skills.
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Activity: MeasuringtheL ength of your Step
Transition Statement: Now that you areableto measurethedistancebetween
pointswhat el sedo you need to do to determinetherel ationship of
onepointtoanother?

Activity: LearntousetheSilvaCompass
Transition Statement: Now that wehavetheskillsto determineboth distance
anddirectionlet’ scombinethetwo.

Activity: Usingthe Compassand Pacing Skills

CURRICULUM RELATIONSHIPS

Social Studies
1. Researchandreportonthehistory of thecompass. What doestheterm
“mariner’ scompass’ mean?How didthevery first compasswork? For
what wasit used?What effect did it have on exploration and discovery?
What important historical events, explorations, and discoverieshave
resulted because of the compass?Draw atimelineand correlateit to
improvementsindifferent kindsof compasses.

2. Findwherethemagnetic north poleislocated on aglobe of theworld.
(75N. latitudeand 100 W. longitude; off SW corner of Bathhurt I sland

inthe Parry Islands). Run astrip of adhesive tape from your city to the
magneticnorthpole.  Now run astrip of adhesivetapefrom your city to
geographicnorthpole. M easuretheangle. Repeat theaboveactivity for
Cincinnati, Ohio,and New Y ork City. What aretheanglescreated from
thesecities? Thisiscalled the angle of declination.

3. Findoutwhat occupationsrequireaknowledgeof thecompassand

navigation. What economic gainshavebeen madebecauseof the
improvementsinthecompass?Will thecompasssomeday beobsolete?
What recreational interestsrequireaknowledgeof thecompass?

4. Readaboutincidentsof peoplegettinglost and evendyinginthewoods
becausethey did not know how to useacompassproperly. Discusshow
thiscouldhave beenprevented.

5 Findoutif thecompassand magnetic needle could have had any effect

on boundary disputes between nations.
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Science
1. Makeyour owncompassby magnetizinganeedleandfloatingitinoil.
Many elementary sciencebookswill giveyoudetailed instructionson
how todothis.
2. Findout how spacetravelersnavigate. Create adisplay or report of your
findings.

Mathematics

1. Readaboutthehistory of measurement.

2. Measurethedistancefromhometo school by pacing. M easurethe
perimeter of theschoolyard using “chains’ (66 feet of plasticclothesline
will do). M easureother distancesby pacing and chains.

3. Findout how many lapsaround the schoolyard equal amile. 1sthe
schoolyard moreor lessthan an acre?What istheaveragelength of

blocksinyour neighborhood?What areisotoniclines, bearings,
azimuths, and degrees?

LanguageArts

1. Developspellingandvocabulary wordssuch asazimuth, bearing, degree,
and declination.

2. Writeaparagraphdefining and explainingthedifferencebetween
magneticnorth andtruenorth.

3. Writeacreativestory using thefollowing questionsasstarters. Doyou
think thecompasswill someday beobsol ete?1f so, what other methods of
navigationdoyouthink will takeitsplace?

4. Writeaspecific set of directionsfor measuring activitiessuch aslearning
your pace, using acompassfor thefirst time, or measuring the peri-
meter of the classroom!

CreativeArts
1. Sketchanearly mariner’ scompassor other measurement instruments.
2. Drawtruenorth and magnetic arrowson classroom maps.
3. Usingyour skills, createamap of theclassroom, theschool, or the

schoolyard.
4. Invitealandscapearchitectinto classto demonstrate how they createmapsof the

areasthey landscape.
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MEASURE THE LENGTH OF YOUR STEP

CONCEPT

PRINCIPLE

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

Quantification, Scale

Relatively accurate measurementscan bemadewithout
measuring tapes.

* Thestudent will beableto determinethedistance
betweentwo pointsby counting thenumber of steps
taken betweenthetwo points.

» Thestudent will beabletowalk apredetermined

distancetolocateagivenpoint.

» Thestudent will beableto computethelength of
his/her averagestep given apremeasured 100-foot
distance.

Placeastakeintheground or makeamark ontheside-
walk with chalk. Using along tape measure, makeanother
stakeor mark 100 feet fromthefirst mark. Besureto
measureinastraight line. M akeonecoursefor eachfive
peopletoreducedelays.

» chalk or wooden stakes, two stakesper course

* bright-colored paper or ribbon so stakes can be seen

» 100-foot tapemeasure

» paper and pencil for calculations

» copy.of Activity Sheet Al: DetermineL ength of Step,
A-1]Determinethe Number of StepsinDistancesfor
each participant

» stepfoot conversionchartfor each participant

* Measure
e Usenumbers

20minutes
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DOINGTHEACTIVITY (outdoorspreferred, canbedoneinagymor largehall)
A. SetStage

Wehaven't always had tapesto measure distance. Earliest methodsused the
length of one’ sown stride or paceasaunit of measure.

B. Procedure

1. DistributeActivity A

.
ACTIVITY A: Determine Length of Step v
4 ™y
DETERMINE LENGTH OF STEP
Mathod |

Walk 2 limes {in & normal step) Ihe distance marked off. Record number of sleps you lock
each time.

Mumber af steps 181 lima
Humber afl 31eps 2nd time

Tatal steps [A) _
Tatak nuriher of tast In distance wakea (8 ___ 200"
+ =
B [ [ch
{total dislance [total steps numbar of lgat
walkad) taken) n gach ctap)

HOTE: Found Ihe langth of yaur step Io the naaras) hall foect: 2, 2 127, 3, 3 112

Mathad Il
# of ctape In 200° . Langih ol step
B&-73 ¥
74-B7 23
B8-113 x
114-avor 18

",
Invesligubng Yonur Anviaminel
Meusnring (-20)

2. Refertothestakes: Thedistancefromthefirsttothelast stakeis 100 feet
3. Wakaneven, normal step all theway down, then all theway back.

4. Countthetotal number of stepsyoutakeontheway downand ontheway
back.

5. UsingActivity A, determinethelength of your step. Take 10 minutes.
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C. RetrieveData
Inadiscussion, ask:

1. Whatisyourlength of step?

2. Howdidyoudetermineyour length of step?

3. How many stepswouldyou havetotaketogo 100 feet?

4. What might makeitdifficulttodeterminethenumber of stepsbetweenone

point and another?

Handout Activity A-1(alternatemethod)
ACTIVITY A-1: Determine the Number of Steps In Distances Fandout
' ™)
Fitigl the el lor 1ha leanglh of yaur stap and dalermine Ihe number of sieps lor 1he distance you
want to walk in thg distanos calumn.

Cigtance column Length of gtep Solutnng
It you want 10 walk 112 foat 2 feet 2 1/ feal 3 el
thig digtance: Then faks:
1 koot 1¢2 step 172 step 142 slep 1)z stap
2 lest t slep 1 step 1 step 1/2 step
3 loat 2 sleps 112 step 1 step 1 stap
4 laet 21/2 steps. 2 steps 1102 shap 11,2 step
5 leat 2 sleps 2 U2 Geps & steps 112 steps
8 laat 4 glopg 4 steps 2142 staps 2 staps
Tleet S aleps 3 142 staps 3 steps 2 i steps
 last 5 142 stops 4 steps 3 staps 2 12 eleps
8 feet & ateps A4 2 staps 3172 steps 3 sleps
10 feat 6 1/2 staps 5 steps 4 staps A staps
20 feet 13 112 glape 10 slsps B steps 6 1/2 steps
30 feet 20 steps 15 eleps 12 steps 10 sicps
40 feel 25 112 slaps 20 sieps 16 slaps 13 slepa
50 feet 33 1/2 sleps 28 sleps 20 steps 17 sleps
60 faat 4 stops 90 sleps 24 stape 20 glops
70 feet 48 172 glaps 35 sleps 28 steps 25 sleps
B0 feat B3 112 steps 4 sleps 32 steps 27 sleps
20 fest &0 slops 45 slaps 36 stope. 30 sleps
100 feet 6 steps 50 sleps 40 steps. 33 stops

Torvestiguting Ynmau;:luxur:‘c:s[
Thisisanother aid to help you quickly convert distancesinto stepsor vice-versa.

CLOSURE AsK:
1. Whatistherangeof stepsinthisgroup?

2. What doesit mean to have astep of 2 or 3feet?
3. Whowouldyouliketogo hikingwithandwhy?
4. Doeseveryonewalk thesamestep all thetime?Why or why not?

TRANSITION Now that you are ableto measurethedistance between points, let’s
determinewhat el seweneedto determinethe
rel ationship between one point to another?
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LEARN HOW TO USE THE SILVA COMPASS

CONCEPT Quantifications, Order, Field Replication

PRINCIPLE A compassmay beusedtofind directionand your way
around.

OBJECTIVE * Thestudent will beableto determinethedirectiona

givenobjectis, fromagiven point, usingacompass.
* Thestudent will beableto gofrom onepoint to another
when giventhecompassbearing.

PREPARATION Placeaseriesof numbered stakesinastraight lineat one
end of anarea. Easilyidentifiedlandmarkssuchastrees,
building corners, fireplugs, etc. should bevisiblefrom each
stake. Usingacompass, determinethedirection of a

number of landmarksfrom each of the stakes. Recordthis
information. Besurethat each stakehasanumber or other
meansof identification (color, |etter, shape). Apply scotch
tapewith declination marked on each compass.

MATERIALS » onesilvacompassfor each student
USED » scotchtapewith declination markson each compass
» record of bearingsfrom stakesor spotsto each
previously identified landmark
» illustration of differencebetweentrueand magnetic
north
» identified stakesor spotsontheground

PROCESSES e Observe
USED e Measure
e Usenumbers
» Defineoperationally

TIME 20to 30 minutes

InvestigatingY our Environment

Measuring

FoREST SThvie,

U

&

L>



FoREST SThvie,

UAS

o)

DOING THE ACTIVITY (outdoors)

A. SetStage

By thetimeyou arefinished with thisactivity, youwill beableto usethe

compassto determinethedirectionto object, or point fromwhereyou areand
givenacompassbearing, determinewhat islocated on that bearing. Y ouwill also
beabletolocateapoint givenonly thecompasshbearing.

B. Procedurel: Partsof the Compass

1. GiveeveryoneaSilvaCompassand havethem standfacingyou. Makesure
the compass has a piece of write-on scotch tapewith apencil mark onit

oppositethedeclinationfor your area. Do not | et the participantsdo this

sittingdown.

2. TheSilvaCompassisused. Itisoneof theleast expensive, most dependable,
and one of theeasiest to use.

3. Ask.What doyounoticeasyoulook at thecompass?

COMPASSDECLINATION

Baseplate A =Pencil Azimuth Line

c

M agnetic needle B = Orienting Arrow

4 22°Deciination|

Azimuthring A C = Direction of Travel Arrow

4. Discussthemajor partsof thecompasswiththestudents. M akesurethey are
|ocating thesepartsthroughout thediscussion.

(@) BasePlate- Whatisonit?Direction of Travel Arrow—alwayspointed
directly away fromyou. (Clear plastic, hasdirection of travel arrow and
twodifferentscales.)

(b) Azimuth Ring- adial with degreesmarked onit. Also called acompass
housing, it hasan orienting arrow insidethebottom of thehousing. (The
orientingarrow makesthe SilvaCompassdifferent from other compasses
andeasy touse.)

Investigating Y our Environment
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(c) Magnetic Needle- redand whiteneedle. Wheredoesit point?(magnetic
north) What makesit point there? (earth’ smagneticfield) Themagnetic
needlepivotsfreely withintheazimuthring andthered end alwayspoints
tomagneticnorth.

Transition: Now that you arefamiliar with the partsof thesilvacompass, let’s
look at how you can usethecompass.

C. Procedure?2: Holdingthe Compass

Describethesestepstothegroup by saying:

Holding the compass correctly isnecessary for an accurate reading.

1.

Stand up: rest base plateonyour index fingers; hold theedgeswith your

thumbs. Keep your armscloseto your sidesfor better stability and point the
direction of travel arrow directly away fromyou.

2.

3.

Hold compasslevel. Tilt the compassup and down and from sideto sideto
seewhat happenswhenitisnot level.

Y ouandthecompassareaUNIT — TOGETHER. Whenyouturn, the
compassturnswiththedirectionof travel arrow, alwayspointing away from
you. Turnyour wholebody and compass, including feet, don’ tjust twist

around. Practicethisasagroup.

D. Procedure3: OrientingtoNorth

1.
2.

3.
4. Areyoufacingthesamedirectionasthemagnetic needle? (Y es, you should

o o

Turndial and set 360° on Direction of Travel Arrow.

Y ouandthecompassturnasaunit until thered part of themagnetic needle
andthepointing part of theorienting arrow gotogether.
Wheredoesthemagnetic needlepoint?(North—magnetic north)

be, anyway.)

Whichdirectionareyoufacing?M agnetic north, sameasthemagnetic needle.
Ismagnetic north thesameasthe North Pole?(No—North Poleiscalled
GeographicNorthor TrueNorth).

Refer tochart of North Poleand magnetic pole. (M agnetic northislocated
somewherenorth of Hudson Bay, Canadainthe Gulf of Boothia.)

InvestigatingY our Environment
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DECLINATION EAST PORTLAND

8.

DECLINATICN
WEST DETROIT

DECLINATION GREENWICH, OHID

If youarehere(point toyour location), and facing theNorth Pole, then

magnetic northisat adegreeangletotheright of you, in partsof western
Oregonand Washington. Find your declination. InPortland, Oregon, it’s
about 22°.

0.

If you’ rein Greenwich, Ohio, and facing theNorth Pole, then magnetic

north and the North Pole would be in the same line of sight.

10.

M ost of the mapswe use aredrawn according to the North Pole or true
North.

E.Procedure4 Correctingfor theDeclinationwhichisthedifferencebetweentrue

1.

2.
3.

4.
poi
5.

6.
7.

© ©

and magneticnorth.

Onyour compassisapiece of tapewith apencil lineonit at degrees.
(22° inPortland, Oregon)

Turndial and set 360° on the pencil line.

Now turnyourself and thecompassuntil themagnetic needleand orienting
arrow gotogether.

Whichway doesthemagnetic needlepoint?(M agnetic north—it always

ntsthere)

Areyoufacingthesamedirection asthemagnetic needle? (No—you
shouldn’tbe, anyway)

Whichdirectionareyoufacing?(TrueNorth)

Y ouandtheDirection of Travel Arrow should befacingtrueNorth. The
magnetic needle should be pointing to magnetic north, at a22 degreangleto
your right, or left depending uponlocationintheU.S.

From now onwewill SET and READ all degreereadings at the pencil line.
Continueto hold thecompassso theDirection of Travel Arrow ispointing
directly away fromyou.

Investigating Y our Environment
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F. Procedure5 PracticeOrientingtotheFour Cardina CompassPoints

1.
2.

3.

N=0°,E=90°, S=180°,W=270°

Set 90° onthepencil lineand orient yourself toit. Thismeansyou andthe
compassmoveasaunituntil thered part of themagnetic needleand pointing
part of orienting arrow aretogether.

Beforeproceeding, answer thesequestions:

(@) Whichdirectionareyoufacing?(trueeast)
(b) Whichdirectionisthemagnetic needlepointing?(magnetic north)

NOTE: Toexplainthedifferencebetween magneticandtrueNorth: Extendyour
arminthedirection of truenorth. Withyour arm, makea90° swingtotheright.
That should bethedirectionyouarefacing. Extend your arminthedirection of
magnetic north. Now makea90° swingwithyour arm at theright. That should be
magnetic east, which should beat a22°angleto theright of whereyou are

facing.

4.

5.

Now set 180° onthepencil line. Orient yourself to that degreereading.
Extendyour arminthedirectionthemagnetic needleispointing —
(magneticnorth). Now extend your arm directly oppositewhichwould be
magnetic south. Whichdirectionareyoufacing?(magnetic south) Which
directionisthemagnetic needlefacing? Which directiondoesit alwaysface?
Repeat for 270° and 360°.

G. Procedure6 FollowingaPredetermined Azimuth Bearing

1.

INSTRUCTOR: Beforeclass, pick apoint, and sight on several objects(up

to 10). Give the group bearings to set and then objects to sight on, until you

feel they areconfident usingthecompass.

2. Set degreeson pencil line.
3.
4. Selectalandmarkinthelineof sight found by youandtheDirectionof Travel

Orienttothat degreereading. Remindthemto hold compasscorrectly.

Arrow. Todothis, look down at direction of travel arrow, then jerk your head
up. Whatever you seeonthehorizon, inlineof sight of thetravel arrow, is
your landmark.

Repeat thisseveral timesto make sureyou aresighting onan object directly in
line of sight of thedirection of travel arrow.

Now that you have selected alandmark, you could put your compass away
andwalk towardthat landmark, alwayskeepingyour eyeson that

landmark and walking straight towardit.

InvestigatingY our Environment
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7. Whywouldn’tyoukeeplooking at your compassasyouwalk along? (You
could wander all over the place)
8. Orientyourselfto degreereading.

9. Selectlandmark. Repeat previousinstructionson selectinglandmark, if
necessary.

CLOSURE Practiceusing thecompassto follow abearing astheclosureactivity. The
stepsare:

1. Workwithapartner. Givethat partner adegreereading.

2. Checktomakesurethey orientedtothat degreereading.

3. Check: did she/he set the degreereading onthe pencil line?Did

she/he hold the compasslevel ?Isthedirection of travel arrow

pointing away from him/her?

Check tomakesurethat person can select alandmark.

5. Isthepersonlookingdirectly inlinewiththedirection of travel
arrow? (Most peopletend to ook either to theright or left, so
watchthem select thelandmark.)

6. Isthepersonholdinghis/her head straight andinlinewithrest of
his/her body andthecompass?

7. Repeat, havingtheother personcheck youthistime.

»

TRANSITION Y ou havelearned two skills: pacing, and using acompass. Now you
are ready to put themtogether and practi ceanother skill.

'U!“St Investigating Y our Environment
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USE THE COMPASS AND PACING SKILLS
CONCEPT Quantification, Replication, Perception, Time/Space

PRINCIPLE Theskillsof pacing and using acompasscan beused to movewithinan
area. Theseskillsarehel pful in makingamap.

OBJECTIVE Thestudent will be ableto follow aprescribed course using the
compassand pacingtogofrom point to point.

* Thestudent will beableto record theidentifier for each point.

* Thestudent will beableto demonstrate proper use of the Silva
compassby sighting onan object, setting thecorrect bearing, and

followingthat bearing for ashort distance.

PREPARATION Set arow of numbered or |ettered stakes about four feet apart. From each
stakerunacoursewith measured distancesand bearingsthat |ead back to
oneof theother stakesintherow. Useat |east threedistancesand
bearings. Recordtheinformationandreproduceitfor thestudents. Leave
off theidentification of thelast stake on student copies. If youare
uncomfortablelayingout acourse, usetheBoy Scout Compassand

Pacinggame. Anexampleof thegameisincluded at theend of the

lesson.

MATERIALS * Onecompassfor each participant
NEEDED o 20stakes

. | Scorecardfor compasscoursel

e Pencils

» Boy Scout compassand pacinggame
PROCESSES * Measure
USED * Observe

* Usenumbers
TIME 30minutes

InvestigatingY our Environment
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DOING THE ACTIVITY

A. SetStage

(outdoors)

Theskillsof pacing and using acompass can be used to movefrom point to
point and keep track of whereyou are. They arealso useful in makingamap.

B. Procedure

1. Distributescorecardsfor gamefromtheBoy Scouts Compassand Pacing

Game.

SCORE GARD
w for
= COMPASS COURSE

HAME . . . ..

Starting Polnt Ma. 2

1. 3o 17 degrees lor 104 faat

2. Then 150 tdegrees for 52 faal

3. Then 171 degrees for 55 feel
DESTIMATION (Mumber of nearest marker reachad)
GORREGT DESTIMATION (Supplicd by learder)
SCORE [Score for comect finish is 1M, Dedud S points for each markar player missed corest
destination.)

Starting Point No. 3
1, G0 38 degrees lor 125feel
2. "Then 237 deqreas for 3 leat
3 Then 187 degreesfor S fest
DESTIMATION [Mumber ol nearesl markar reached)
CORRECT DESTINATION [Supplied by leader)
SCORE (Scoro for corract linish |s 100, Deduct § polnls lor each marker playar Missad Lormect
destination.}

TOTAL SCORE

~

-~

Investigafing Y nar Enviroment
Mlearoring

2. Participantswritedownthenumber of stepsthey needtotakefor each
distancegiven, using the Step-Foot Conversion Chart from theM easuring
Y our L ength of Steplesson.

3. Whenmost peoplehavefinished, sel ect avol unteer todemonstratethe

game.

4. Takehig/her scorecardand call instructionswhilethegroup watches. Try to
get thegrouptotell him/her what to do.

Investigating Y our Environment
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5. Startingplace
6. Degreereading
Set degreereading on pencil line.
Orienttothat degreereading.
Selectlandmark.
Put compassaway .
7. Distancetowalk
Tell thegroupthedistance, thelength of volunteer’ sstep, and havethem
figureout how many stepsshe/heneedstotake.
8. Repeat forthesecondinstruction.
9. Repeatforthethirdinstruction.
10. Ask thevolunteer towhich stakethedirectionsled. Wherewerethey
supposedtolead.
11. Explain how thescoringworks.
12. Givevolunteer hisscore.

NOTE: Anythingabove70isgood!! If they get below 70, they should doover.

B. Procedure2

1. Groupfollowstheirindividual instructions. L et themknow you havethe

answers.

2. Helpindividuals. If someoneingroupfinishesfirstand did well, ask themto
help others. Or give him/her theanswer sheet, thenyou arefreeto help others.

C. RetrieveData

1. Ask:Whatthingsdidyou havetroublewithinsolvingtheproblem?

2. Pointoutthat practiceincreasesaccuracy. If youloseyour landmark when
followinganazimuth (lineof sight), sight back toward your starting point,
then check your compassto seeif you arestill ontheline. Thisrequires
sighting aback azimuthwhichisintheoppositedirectionfromtheazimuth.

TRANSITION Tell participantsthat they will usetheir compassskillstofinda
line of direction.

InvestigatingY our Environment
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D. Procedure3
Select an object everyone can seeand faceit. Ask:

1. Howdoyou findthedirection of that object?

2. What doyou havetodonow?Y ouneedtolineupthemagneticneedle

andtheorienting arrow lines. How will you dothat? (turnthedial).

3. Now read thedegreereading. Wherewill youreadit from? (the pencil

line, not thedirection of travel arrow).

4. Why do peopleononesideof thegroup havedifferent degreereadings
than peopleontheother side?(everyoneisat adifferent angle)

5. Practicetaking bearingsonother objects.

CLOSURE Askthegroup:

1. What havewefound out about pacingtoday?
2.  What havewelearned about using thecompass?

CLOSURE If youhavetime, letthem dothisactivity, whichtakesabout 15 minutes.

(ALTERNATIVE

ACTIVITY) 1. Startatagivenpoint(A). Takeareading (azimuth) onan object.
Proceedtothat point (B). At Point B, set your compassso you
canreturnto Point A. Then, do so.

2. Ask: What sort of hypothesiswould apply tothe shooting of a
back azimuth?

3. Possibleanswer isthat if the original bearingislessthan 180°,
add 180°. If itismorethan 180°, subtract 180°. Reversethered
arrow so that thetail of thered arrow is superimposed over the
head of theblack arrow inthecompasshousing.

TRANSITION Let’ susetheskillslearned to makeamap.

'U!“St Investigating Y our Environment
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CONSTRUCT AND USE THE INSTANT MAPPER

CONCEPT Quantification, scale, Perception
PRINCIPLE Theinstant mapper isaway to makeamap.
OBJECTIVE * Thestudent will beableto construct and usetheinstant mapper to

make amap of aspecific area.

PREPARATION Assemblethe materialslisted below. Locatean area, relatively free of
obstructions, witheasily identifiablefeatures(i.e. trees, buildings,
flagpoles). School playgroundsor parksaregood sites.

MATERIALS  Foreachperson:

NEEDED * Onepiecesmooth cardboard (both sides) 8 1/2 x 11 inches
* | Onepiecegraph paper 8" x 10 1/2" with azimuth printed onit
(attached)
» Piececlear “contact” paper (onesideadhesive) 8 1/2"x 11"
» 40" scotch or masking tape, 1" or 2" wide

1-7/16 brassfastener

1- 7" acetatedisc, frosted one side

Scissors

Compass

Drawing

Vis-a-visor dry erase pens

PROCESSES e Measure
USED e Observe
e Usenumbers
* Interpretdata
TIME 60 minutes

Investigating Y our Environment 27
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DOINGTHEACTIVITY

A. SettheStage

(constructionindoors; using mapper outdoors)

Therearemany waysto makemaps. One of the easiest and most funisto
usethe instant mapper. Y ou can easily makeandlearnto usetheinstant mapper.

B. Procedurel

1.
2.

3.

4.
5.

6.

Gather all the materialsyou will need to makethe mapper.
To construct themapper, position graph paper on cardboard, leave

edgeof cardboard exposed for contact paper to adhereto.

Peel back edge of paper covering thesticky part of contact paper
and positionthesticky part at thetop of cardboard and graph
paper. Now strip of f rest of contact backing paper smoothingthe
clear part over the cardboard and graph paper.

Bind edgesof i nstant mapper with masking or scotch tape.

Center the acetate disc over the circle on thegraph paper with the

roughsideup.
Makeasdlit hole (with
knife) throughthe
cardboard and acetate
at center of thecircle.
Push abrassfastener
downthroughthe
acetatedisc and slit
holeinthe mapper.
Bendback the
fastener prongs.
Makeonestraightink
mark fromany point
ontheedgeof the
acetatetoward the
brassfastener until it
meetsthecircleonthe
graph paper. Thisis
your map making
orientingmark.
Attachashort piece
of maskingtapetothe
outsideof theacetate
disctouseasa
handle.

e Investigating Y our Environment
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C. Procedure?

Theinstant mapper isdesigned to draw amap of your areaasyou determinethe

compass bearingsand distances. It will beeasier to learnto useif you already
havethebearingsand distancerecorded of theareayou want tomap. Y ou can
map one of the Compassand Pacing Problems. Hereishow to map an areawith
thefollowingfield notes.

DegreeReading Field Notes Dist.
320° e €& 200 =] es5ua- 25
225° e« é 200 *» e10'u - 30
85° e« €& 100 + e25u - 35'

FoREST SThvie,
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3. Toobtainthethird bearing and distanceturn
theacetatedisc until theink lineisdirectly
over 85° onthedial.

(a) Draw alinefrom point (3) toward the top
of theinstant mapper for 40 squares (40ft.)
parallel totheline onthegraph paper. At
theend of theline, makeadot anda(4).

(b) Number (4) should coincidewiththe
startingpoint (1).

D. Procedure3

Todraw land featureson themap, stand at starting point #, and face ground point
#2.

1. Hold mapper waist high and turn acetate disc until theink mark ison 320° on
theinsidedial. Y ou, theinstant mapper and thelinefrom#1 to#2 should all

befacing point number #2 ontheground.

2. Measuredistancesalongthelineby pacing. Putinany landfeatures

such astrees, fences, roads, or buildingsthat youwant located onthe map.

Refer to hypothetical problem on page.

3. Repeat for other bearingsand distance.

E. RetrieveData

Thisstepisaccomplished throughout each activity sinceitisaskillsactivity and
the participant can not proceed unlessthepreviousskill ismastered.

CLOSURE Sharewiththegroupyour feelingsabout thisactivity and whereyou think
these skillsmight beuseful or who might usethese skillsintheir careers.

TRANSITION Thereisanother way tolearnto construct amap. Itiscalled the
planetable.

FoREST SThvie,
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CONSTRUCT AND USE A CARDBOARD BOX PLANE TABLE

CONCEPT
PRINCIPLE

OBJECTIVE

PREPARATION

MATERIALS
NEEDED

PROCESSES
USED

TIME

Quantification, Model, Scale, Perception

Many timesitisnot possibletolearn to useacompassor aninstant
mapper. Thiscardboard box planetableprovidesaway to makeamap
without the use of the compass. The planetableisadeviceused for
mappingthat locatespointsby theintersection of twolinesrather than by
bearingsand distances.

Thestudent will learnto construct aplanetable.

* Thestudent will usetheplanetableto map apredetermined
areaandincludeat | east threereferencepoints.

» Theadvanced student will be ableto use aplanetableto measurea

non-paceabl edistance.

Assemble materialsneeded. Locatean areato map. Theareacanbea
school yard, park, or any relatively open areathat containssomeeasily
identifiablefeatures, such astreesor flagpoles.

For each group of twotofive (four preferable):
» Cardboardcartons(3per group), stout, likeempty liquor boxes
Pencil with eraser
Plasticflagging - 2 colors
Unlined paper 8 1/2" by 11"
Heavytwine
Wooden 12" ruler (oneper table)
2 stakes
Map tacks (4 per group, small nailswill do)
Sackingneedle
Roll of duct tape

Measure

Observe
Defineoperationally
Interpret data
Formulatemodel

60 minutes

InvestigatingY our Environment
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DOING THE ACTIVITY (constructionindoors, useplanetableoutdoors)

A. SetStage

Many of our early maps, including somestill in use, weremadeusing plane
tables. Surveyorswould carry them to mountaintopsand draw linesto other
peaksandfeatures. Thenthey would moveto another mountaintop, whose
bearing and distancefrom thefirst wasknown, and draw linesto thesame

features. Thelocation of thefeaturewasat the point wherethelinesintersected.

B. Procedurel Constructaplanetable

1. Placecardboard boxesoneontop of theother. Thread boxestogether with a
sacking needleand stout cord. It may beeasier to sew if boxesareontheir
sides. Duct tapemay beused to fasten boxestogether inlieu of “sewing”.

2. Tapepaper tothetop of thebox.

3. Thel2" sightruler will beused asasighting guide. Drive map tacksintothe
ruler making suretacksareequidistant fromtheedgeof theruler.

Map Tack

[TTTTTTTTTTTTTTTTTTTITTTTTTI
k © Map Tack

=1 M ap paper

| Tieboxestogether by
sewing cord through
both boxes.

'U!“St Investigating Y our Environment
e Measuring 24



C. Procedure2 Usetheplanetableto establishabaseline:

1. Afteryoudeterminetheareatobemapped, pick two objectstobeincludedin
themap, that arethefarthest apart. Set up your planetablenear one of these

objects.

2. Driveastakeat the base of the planetable. Now pacethelongest distancethat
must bemapped and driveintheother stake. Ontheway back to theplane
tablemeasurethedistance. Thisisyour baselineand theonly measurement

needed.

Stakel Stake?2
Plane table

3. Chooseaplaceonthepaper for astarting point.

4. Stick apininthepaper at the starting point. Put the edge of thesight ruler
againstthepin.

5. Getyour head down toward the planetable so you can sight over the pinsof

thesight ruler toward Station 2, the second point on your map.

6. Keeptheedgeof thesight ruler against thepin. Lineup thetopsof thetwo
pinsonthesight ruler sothey arein adirect linewith Station 2.

7. Drawthefirstlineonthe paper, from Station 1 toward Station 2. Don’t shift

theruler whiledrawing thisline.

D. Procedure3

1. Tolocatemapfeatures, draw linestoward all the other featuresyou want to
includeonyour map. Itisdonethe sameway you drew thelinetoward
Station 2. Thetheory behind the planetableistolocate pointsof intersecting
lines.
2. Donot movetheplanetable. Keeptheedgeof theruler againstthepin.Line
up thetopsof thetwo pinsonthesight ruler sothey areindirect linewiththe
object youwishtoincludeonyour map.
3. Keeptheruler still. Draw alinefrom the pin along the edge of theruler to the
endof theruler.
4. Label eachlinewiththenameof theobject.

Investigating Y our Environment 'Uf“ !
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E. Procedure4

Tomeasurethe baselineand determine scale, pick up the planetableand walk to
Station 2. Count the number of stepsbetween Station 1 and 2. Thisisyour base
line.

1. Thesizeof theareato be mapped determinesthe map scale.
Using 8" widepaper: 1" =100 will map a space 800'
1" =40 will map a space 320'
1" = 20" will map a space 160'

2. Sinceweareusing standard rulerswithinchesand quarter inches, thescaleis
best divisibleby 4'. Thusif I” = 40" then 1/4" = 10'. If I” = 20" then 1/4" = 5'. If
1" =80, then /4" = 20'.

3. Thismust bedetermined by observationand estimate, or by actually

measuring thegreatest distance between two objectsto beincluded onthemap.

F. Procedure5

Toorient the planetablebetween Station 2 and 1, measure and placeapin on your
map at the pointindicating Station 2. Position determined by scale.

1. Putthesightruler upagainst thispinandsight backwardsto Station 1, turning
theplanetable so that theedge of theruler runsexactly alongthelineyoujust
drew.

2. Yourplanetableisnow orientedto Station1. DONOT MOVETHEPLANE
TABLEAGAIN.

,ijzm Investigating Y our Environment
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G. Procedure6

Toplot featuresonthe map, you are now ready to locatethe positionsof those

objectsonwhichyousightedin Step 1.

1. Let’ssay oneof thefeaturesyouwantedtoincludeonthemapwasalone

appletree. WITHOUTMOVINGTHEPLANETABLEFROM ITS

ORIENTATIONTOSTATION 1, puttheedgeof thesight ruler against the

pinindicating Station 2, and lineup thetopsof thetwo pinsonthesight ruler

sothey areindirect linewith the appletree.

2. Without movingtheruler, draw alinea ongtheedgeof theruler toward the

appletree. Thelineyou aredrawing now should crossthelineyoudrew in
Step 1. Wherethetwo linescrossisthelocation of the appletree on the map.

3. Repeat thisprocedurefor all theother featuresyouwant toincludeonthe
map, and for whichyou drew linesin Step 1.

4. Thisproceduremay becarried onindefinitely.Y ou can set up aStation 3
beyond Station 2. Thiscould beaprolongation of thebaseline 1-2 or it may
beinanother direction.

Telephone

. pola iﬁf
Trea Bullding

- i -
x"i -‘1‘-"“'1-. ,r'f hh'\. ""*#" \
, P o ' !
Y s Tea — M 11 Paper on
N J __,:*""‘ha._, h"‘-., | plane tatle
™

Fapar on RN
plana table |
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Investigating Y our Environment 27

27 Measuring %gim%\g



CLOSURE Display mapsand discussthedifficultiesand proceduresinherentinthis
process.
Ask:
1. What havewefound out about mappingfromour activitiesand
discussions?
2. How could you usetheseskillsto help plan for thefuture of apiece

of land?

3. What areyour feelingsabout theactivitieswehavedone?

Base Lines
Station &4
v e [AbEFSSCETY MBS o '
locete faaturas to
pul of map.
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ACTIVITY A: DetermineLength of Step

10 min.

individual

7

DETERMINELENGTHOFSTEP

\

Method |

Walk 2 times (in anormal step) the distance marked off. Record number of stepsyou took each time.

Number of steps 1st time
Number of steps 2nd time
Total steps(A)

Total number of feet in distance walked (B)

200'
B|B) -
ke e A (©)
(total steps (number of feet
taken) in each step)

NOTE: Round thelength of your step to the nearest half foot: 2', 2 1/2', 3', 3 1/2'

Method 11
# of stepsin 200' Length of step
66-73 3
74-87 25
88-113 2
114-over 15

J
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ACTIVITY A-1. DeterminetheNumber of Stepsin Distances

handout

s

Find the column for the length of your step and determine the number of stepsfor the distance you want to

walk inthedistance column.

Distance column

If you want to walk 11/2 feet
this distance: Thentake:

1 foot 1/2 step

2 feet 1step

3 feet 2 steps

4 feet 2 1/2 steps

5 feet 3 steps

6 feet 4 steps

7 feet 5 steps

8 feet 5 1/2 steps

9 feet 6 steps
10 feet 6 1/2 steps
20 feet 13 1/2 steps
30 feet 20 steps
40 feet 26 1/2 steps
50 feet 33 1/2 steps
60 feet 40 steps
70 feet 46 1/2 steps
80 feet 53 1/2 steps
90 feet 60 steps
100 feet 66 steps

L ength of step columns

2 feet

1/2 step
1 step
11/2 step
2 steps
2 1/2 steps
3 steps
3 1/2 steps
4 steps
4 1/2 steps
5 steps

10 steps

15 steps

20 steps

25 steps

30 steps

35 steps

40 steps

45 steps

50 steps

2 1/2 feet

1/2 step
1 step
1 step
11/2 step
2 steps
2 1/2 steps
3 steps
3 steps
3 1/2 steps
4 steps
8 steps

12 steps

16 steps

20 steps

24 steps

28 steps

32 steps

36 steps

40 steps

3 feet

1/2 step
1/2 step
1 step
11/2 step
1 1/2 steps
2 steps
2 1/2 steps
2 1/2 steps
3 steps
3 steps
6 1/2 steps

10 steps

13 steps

17 steps

20 steps

25 steps

27 steps

30 steps

33 steps

J
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SCORECARD
for
COMPASSCOURSE

NAME

Starting Point No. 2
1. Go 17 degrees for 104 feet

2. Then 150 degrees for 52 feet
3. Then 171 degrees for 55 feet
DESTINATION (Number of nearest marker reached)
CORRECT DESTINATION (Supplied by |eader)
SCORE (Scorefor correct finish is 100. Deduct 5 points for each marker player missed correct destina-

tion.)

Starting Point No. 3
1. Go 38 degrees for 125 feet
2. Then 237 degrees for 90 feet
3. Then 187 degrees for 50 feet
DESTINATION (Number of nearest marker reached)
CORRECT DESTINATION (Supplied by leader)
SCORE (Scorefor correct finish is 100. Deduct 5 points for each marker player missed correct destina-

tion.)

TOTAL SCORE

J
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