.

I*'&u Nat:onal lerat‘y\ T Bubllotheque natlonale : ERRR f-.“”\.\"; -
of - Canada SO ~du Canada B e e
,;_Canadlan Theses D|V|5|on \Dlwsnon-des thésps canadiennes. | - Ty e e T
_Ottawa Canada \ ' ' j LT e \‘\/ S e
‘,‘K1A 0N4 S 1’,._ 6\} 40 ] i e A e T T e

| f-*FEBM!S-sl.ONT}O wcnbﬂLvmf-‘-:sAO%Bl‘SATiQﬁnfl DE MICROFILMER

R Please prlnt or type - Ecrrre en Iettres moulees ou dactylographner
J

Full Name of Author—Nom complet delauteur B e TR L S
C;M/f/% ‘“f;j, . /6/4/\/ 7 o Af:z)w,z; ,éb

x

Date of Blrth—Date de naissance . | Lo 5 ‘ o . Country of Bnrth—-Lleu de nalssance B ‘ - . e
- ux//\/E 2./ /7 47 C,cm/ﬁaﬁ LT
‘ Permanent Address—Resrdence flxe, - : " el TR T ST KL ) \'\ﬁ"b

. /’///\/ ﬁ»/\/ /4,4 /3’56 fxa G e o
S 705 /Co v SR
T|tIe of Thesrs—Tltred,ela the§e " ' ._ : U e T "“- Sy
f f//o 75 ;5/\/5//\/4 w % r/f st neh
é/z/»@g R >{,\ EicZ 5A/ 7 Sk

\ . ‘.4\

U nlverSIty U mversnte

2//// /ﬁ”;/fy or . A,L/f,&(/‘ Tﬁ \ T

: ' Degree for. Wthh thesus was presented — Grade pour quuet cette these fut presentee

ISR

»{Year ‘thts degree conferred -—-Année d obtentlon de ce grade | Name of Supervusor - Nom du dlrecte’ur de these

e 9’ 37« zze 72 Jw,m/saV

PR

: }Permlssmn is hereby granted to the. NATIONAL LIBRARY OF - Lautorlsatlpn est par Ia presente accordee a la BIBLIOTHE S
.»}'CANADA to microfilm this thesus and to. lend or sell. coples of . QUE: NATIONALE DU CANADA de: mn's\rofllmer cette these et de ’
the fllm - S ol - R ‘ . . s - préter ou de vendre des exemplalres du fllm i :

"‘The author reserves otfter publndaﬁdn rlghts, and netther the - '-,'Y'T’L‘auteun’se réserve |es aﬂ‘tres dvoats de pubhcatnon ni la’ these
f theS|s nor extensave ‘extracts from it-may be prlnted or otber- s niode longs - extralts de celle<ci ne, daivent &tre imprimés ou:
A .w:se reprbduced wuthout the author s wrttten permtssmn et autrement reproduuts sansi autonsatlon ecrlte de Iauteur

PRSI o i -

Baen e / X / X Z

T Sigﬁaturel" —

NL-91 (4/77) :" SR .



CANADIAN THESES ON MICROFICHE . - o ST
) ) R : »5‘ T oE L [ o ' -‘,I’u X
\:\‘ - L = . \3{ G E -
S T TN T ; RS
THESES CANADIENNES SUR MICROFICHE \ finsey e
| ‘ . /_ . \ . % ‘ \ N /‘
l* Natnonal lerary of Canada v Bubhotheque natlonale du Canada T TR
Collectuons Development Brvnch : Dlrectlon du developpement des collectlons : R e
“ .»f‘anadian Theses on o SEr—lce des théses canadlennes :
T ‘_.,Mrcroflehe _Servrce S Sur.microfiche: g
r:,‘o:tta\'/v‘a, Canada = = - R "_\\\ B R
s LR ' e [
SR it AN i L . A
NOTICE PARE S T

)

The quallty of thls mlcrof(che is heavrly dependent

La quals ette-mtcroflcherdepend granderpent de

“upon the . quallty of . the’ orlgmal theS|s submitted for \la—‘quahte de Ia\these soumise au mrcrof/lmage Nous

- .microfilming. . Every: effort has been made»to e/rﬁa
: the hlghest quallty of reproductnon p055|ble .

\_ e

If ‘pa
granted t e degree

. Some pages m‘ail\have mdrstmct prmt especrally_
L f the ongmat pages were’ ‘typed thh a poor typewnterj

\ nbbon or rf the umversnfy sent us a poor photocopy

/
S

e ubllshed tests ete ) are'not. fulmed

/"

'.\’Reproductjon in full or in part of thIS fllm is gov

erned “by the " Canadian Copyright"Act, R.S.C. 1970,.
G 30 Plpase read. the authorlzatlon forms whlch'_

' ~.ace mpany thus thesus :;" SR s

.»,'ﬁ".'c},.,Tnls DISSERIAT%ON
HAS BEEN. MICROFILMED
EXACTLY AS | RECEIVED

LRI

-

es/are mrssmg, cohtact the umversrty whnch '
: S avec [ umversue qun a confere Ie grade

\vons tout fait pour- assurer une quallte superleure,’
de reproductron . kS L

S

S'II manque des pages veunllez commumquerv'

La quahte dlmpressron de certalnes pages ﬁu

. Ialsser a désirer, surtout -si Ies pages ongmales ont ete

‘ \\ PreV'OUSW CODY"'thed matenals (Journal artlcles e

S dactylographlees a l'aide’ d un ruban usé ou si: ltmlver
‘sité- nous -a falt parvemr une photocopre de mauvarse
'quallte . R PRSI .

Les documents quu font deja lobjet dun drort

o auteur (articles de revue, examens publles etc) ne
) sont pas mlcrofrlmes : Lo

S v-.\,e,"f -

e /7

o

La reproductton meme partrelle de ce’ mtcrofllm

‘est sournise 4 la-Loi canadienne ‘sur-le"droit-d‘auteur, »
'SRC 1970, c.:C-30. Veuullez prendre coﬁnalssance des

o formules o autorlsatlon qul accompagnent cette these ‘ ‘

ER

LA THESE A E$E
MICROFILMEE TELLE, QUE -
NOUS 5 AVONS \RECUE e

Can d"'




ol . THE UNIVERSITY OF ALBERTA’
T g R L e

” - *REMOTE'SENSINGtWITﬂf;/
L ACADEMICALLY TALENTED

GRADE/SIX STUDENTS

 GRANT EDWARD SMITH

[ Y THESIS Vf LR

\

SUBMITTED TO THE FACULTY OF

GRADUATE STUDIES AND RESEARCH
\

,_\ LA IN PARTIAL FULFILMENT OF

Dol THE REQUIREMENTS FOR THE

, DEGREE OF MASTER OF EDUCATION

° -v’.',.’

.3,

DEPARTMENT OF ELEMENTARY EDUCATION

< EDMONTON ALBERTA
TR

TR FALL, 1982«;

T\\
.



T H E U NI V’E R s 1 T Y o F AL B E. R T A R

LN ¢ B L ; . ."»‘

. RELEASE FORM

NAME OF AUTHOR @ *GRANT EDWARD SMITH \':FF:rf% S

TITLE OF <THESIS . ;REMOTE SENSING WITH\ |

.. ... » ACADEMICALLY-TALENTED =~ =
f;*yulj, s .GRADE SIX. STUDENTS 'Q\-b~~wr

DEGREE FOR WHICH THESIS WAS PRESENTED ’ MASTER OF EDUCATION

’YEAR THIS DEGREE GRANTED 1982

S U A e

i - ; RS Vs RN e TR
ﬁ . E ’v r‘ . o E v P . !’ e

v [ . . |
PermlsSLOn 1s hereby granted to the UNIVERSITY OF y
'anLBERTA LIBRARY to reproduce 51ngle coples of thlS

';thes1s and to lend or sell such coples for prlvate,,

'ffscholarly or sc1ent1f1c research purposes only;”,1

'g' The author reserves othér pubilcatlon rlghts, and

A

':nelther the the51s nor exten51ve extracts from 1t may

,\»

Tv;efbe prlnted or otherw1se reproduced w1thout the author s

"awrltten perm15$1on

o e W g

,TQ,'KSigéédfi‘

| ’:ﬂff:?fx'f'fffﬁa Box 2821 ; '» “ S
v‘ G HINTON Albert&j!}?jfs’ s
TOE 1co 3,;f A




e R I .
Do ; - - : i

THE UNIVE%RQ.‘»ITY OF ALBERTA

'H. FACULTY OF GRADUATE STUDIES AND RESEARCHTW

oy )

R R AP RS - B R e A
- s : o LA wt‘ - L N o L . = S

The under51gned certlfy that they have read,_and
frecommend to. tte Faculty of Graduate_Studlesdgnd Researdév
'frfor acceptance; a: theSlS entltled lRemote Sen51ﬁg w1th /
e'tAcademlcally—Talented Grade Slx Students“'submltted by
vGrant Edward Smlth 1n partlal fulfllment of the requlre?;”
};fments ﬁor the degree of Master of Educatlon 1Q\%lementary

'f'Educatlon; :v' f.ﬁ?'”,;.Ajt ,’_E, 7: w'A‘“ o .‘T Q:'rT e

-,

‘\;1

Qa' QQU&Aé%%hAOW&u

Ca e Dl e t_ Superv1 or




t




text 6f an 1ntegrated 501ence SOClal studles currlculum at'

'the ele?entary school level

'*_Theiauthor'developed}}implemented and evaluated a
Lremotefsensing unlt'in which“ECientific and‘technological

r\aspects df remote sen51ng were applled to a science- related

v,fs001al 1ssue, nameﬂy, the eruptlon of the Mt St. Helens

jvolcano.> ' "

S
g =

The development of the unit 1ncorporated the major.

‘ concepts of the Alberta /l98l) elementaéy sc1ence and soc1al

/ .
studles currlcula and Was gulded by pr1n01ples assoc1ated
fw1th the sc1en¢e, technology, soc1ety movement in, educatlon.f

.

‘-The 1mplementatlon stage spanned a perlod of twelve weeks

s o N

and 1nvolved a- sample of ten academlcally talentedlgrade 51n
.students. Lastly, the evaluatlon component utlllzed quall-‘
“ttatlve and quantltatlve data to analyze aspects of the unlt s
‘;‘cognltlve and affectlve 1mpac;/6n the students. The cognl—
tlve aspects of the evaluatlon focused on ‘the extent to
iwhlch the stu‘ nts were. able to acqulre, structure and apply

l‘knowledge rklated to remote sen51ng ' The affecelve aspect

. of the. t addressed theaextent ‘to whlch the remote sen51ng



unit. enhanced Student.understanding and awareness of #he

interrelationships among: science, technology and society.

Ve

The findings of the study were based,upon: (l) quali-
- tative data prov1ded by the students, classroom teacher,

:‘researcher and personnel a55001ated»ﬁh§ﬁpbpe Alberta Remote

R

g

Sensing Center; and (2)'quant1tat1ve7
following instruments-'

ConSAT Task Analysxs and the Test on the Soc1al Aspects of,

TN

R . -
-7

Science. Theeflndlngs suggest that.

l,t Elementary students were capable of acquir-
T , .
ing and structurlng knowledge related to ‘ ‘

]

- "remote sen51ng S o rﬁ-; -
- 2. The. remote sens1ng unlt appeared to 1nflu—
‘ence, ;n a p051t1ve dlrectlon, the develop—

ment of student understanding'W1th respect

T~
to the. 1nterrelatlonsh1ps‘among sc1ence, ‘ 5'\‘
;“technology and soc1ety q
I ., 9‘ fJ)
' 3. The appllcatlon of remote sen51ng“to/an | ‘1; -

approprlate context fac111tated,the 1ntegra—d .

ce tlon of major concepts assac1ated w1th the’ e
'elementary science currlculum. In addltlon,
dremotely sensed data products enhanced the.

. i

vi
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-t

"decision-making process of an appropriate

soc1al enqulry These dual functions of

remete sensing served to manlfest its role’

o ~

~as an 1nterfa01ng medlum between the subject

areas of science and social studies.

= : - ' . «

Student‘participahts viewed the remote

~.(senSing'unit as a stimulating»experience;

4learn1ng.

a. . o

There appeared to be a p051t1ve correlatlon
I

' between the students level of motlvatlon

/and thelr perceptlons of thelr degree of

"

The" remote sen51ng unit. manlfests a

potentlal to fac111tate the attalnment of

“

the”unlt\s knowledge, value and Sklllk”

objectives. . - - oo

vii
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.. CHAPTER ‘I

. THE PURPOSE: ~ITS BACKGROUND, =
L T e
~ 'NATURE, AND SIGNIFICANCE
B o INTRODUCTION

P -

Satellltes u51ng the technology of remote sen51ng to'

'f study the earth represent a 51gn1flcant technologlcal ad— .

vance of the 1970 s., Data from these platforms"n space; j
ok , : , R
: a551st the survey and management of our. earth s resou ‘es el

j“and enhances 1nformed dec151on—mak1ng w1th respect to globa

-
"

problems that affect the quallty of llfe.‘f“ :,_”‘:i‘ tfh"

PR

Comblnlng remotely sensed satelllte data w1th that

~

obtalned from alrcraft can serve to extend man s llmlted

”ﬂtspectral, spatlal and temporal perceptlons of hlS env1ron—t

' 'BACKGROUND OF THE STUDY -

: A number of secondary.educators (Krockover & Odden,t B
f‘fi§77; Ring, 1979 Smlth 1980) have reported varlous peda—“
Qoélcal appllcatlons of remote senSLng technology.; Smlth
(1980) has found that satelllte lmagery 1s'“capable of

furtherlng a pupll's 1nterpretatlon and understandlng of

o



. . ; K . K ® ., . . ‘ - ’ LI . L ! N
'geoéraphical phenOmena" (p‘.48). An additional.observationvf.‘
vehby Rlng (1979) clalms that FIntegratlng space age remote .

”sen51nq SklllS 1nto the currlculum prov1des very modern

Atralnlng for careers in managlng future énv1ronments ”(p,

e 37) . \Several remote senﬁlng act1v1t1es have been developed

iy °‘ /

;(Krockover & Odden, 1977) wthh 1ncorporate "an 1nterdlsc1—.

/

ufpllnary approach vital: to the sc1ences today (p' 42)

Comblnlng the educatlonal 1mpllcatlons of remote sens—v

1ng w1th ‘an rncrea51ng concern about the "teshnologlcal
fa llteracy" of soc1ety led to the ratlonale for thlS study
. PURPOSE

Lo

The purpose of. thls study was to 1nvest1gate and ass—fﬁ

e N
ess a. potentlal role for remote sen51ng w1th1n.the context
*H; of an- lntegrated currlculum at the elementary school leve

~

Wy
Wm0

B The author developed, 1mplemented and evaluated a. "

}teachlng unlt 1n whlch s01ent1f1c and technologlcal'fspects o

v%'of remote sen51ng were relatedbto a Spec1f1c sc1ence relatedf't
soc1al 1ssue, namely, the eruptlon of the Mt. St. Helens
”volcano., The unlt was developed w1th1n the conéeptual para;;ty
m'jdmeters of the Alberta (1980) elementary sc1ence and soclal dff’

‘-Q,studles curr1cula,;[~



'RESEARCH QUESTIONS ,.\\['
S o CRE ‘ !

).

)

. 'ﬂbf‘fhe'study addressed the follbwinéuresearchequestions:"

R}
L3

1. .Is the’ concept of remote senSLng approprlate for‘

° .

.afelementary students’

e e

‘l 1 Can elementary students acqulre\and struc—'_;

o\
s

‘ture knowledge related to remote sens1ng°
fii;zi Does student awareness and understandlng of 1:0
rsc1entlf1c, technlcal and practlcal aspects'

'vof rem:te\se\slng enhance the development oflV
f.thelr understandr\? ot the relatlonshlps',”

among sc1ence, tech\o\bgy and soc1ety°

2. Can the technology of remote sen51ng ’_rvezasian‘m:"

.lnterfa01ng medlum in- the context of an 1ntf'"atedﬂ\

*‘sc1ent1f1c and soc1al 1nqu1ry°’“7

‘3531ffWhat”effect dOeSgremotersensingfha?efOn‘studentmf*‘»
”tf ﬁbtiVaﬁi¢n?.lf';

* DEFINITIONS ©

.

The follow1ng are deflnltlons of terms used extenslve—‘

ly in’ thls study,.n#:.cliﬂ



G
Sy

Remote Sensing: _ L S ' e
¥ ‘t R h-j. .7f.' e e
, Remote sen51ng entalls the use of electromagnetlc

energy to detect and measure the characterlstlcs of dlstant;

‘targets, .

(QLandsat:-
Landsat refers to the Landsat satellltes that prov1de
"‘multlspectral data on a repetltlve ba51s of the earth s.
» :surface, e , ,
"f;Sun+swnchron0us;.j, T R

e L e T T T

% . . o . . . . ; - . ooy

! .\5

Sun synchronous refers to the correlatlon of Landsat i

_vhorblts w1th the changlng p051tlon of the sun A sun Syn— RS e

hronous orblt fac111tates world-w1de data collectlon at the'b
ssame solar tlme.  $1 . ,.‘ J»'{'n't e_f;,”

Lc-1 ,Color‘CompositeiLandsatlImaéefLﬂ;:‘

A C 1 Landsat 1mage 1s produced by superlmp051ng fll— -

”, tered multlspectral data from three‘wave bands Band 4
(green), Band 5 (red) and Band 7 (near 1nfrared)
S . _ s R

R S
5 . Lo P -



-

Visible ‘Spectrum:

S - AThe vigible spectrum is that7por ion of the electro%

ﬁ

magnetlc spectrum, dellneated by the h man eye, which LS
comprlsed of a contlnuous serles of co ors ranQLng from red

to ylolet.f

- 'Image:. D r e e e S

- The term 1mage refers to the recorded representatlon
~of an object/scene and is generally used when radlatlon‘

emltted or reflected from an ob]ect/scene 1s not dlrectly

]
: 1

'hrecordedxon fllm._

Multiband SyStemﬁ' o N‘ﬂ{d‘”'.f ' 'fﬁ
“A'multiband system 51multaneously observes the same'f

g object/scene in more than one waveband. Also referred to as

a’ multlspectral system.

‘Multidate:

Multldate 1magery refers to. lmagery of the same object/

e ‘

_z(scene acqulred on dlfferent dates.



Multistage:

Multistage-imagery.is aoquired'at different altitudes

and scales of the same area, for example, a space image, a

hlgh fllght photograph and a low flight photograpn fi' ’ »

o

Y- f“": _ » ‘
OVERVIEW bF;THE STUDY

;
/’

Following'thiSVintroductOry Chapter, Chaptefkff‘p{?éf E ,//
- [ °.
v1des the reader wrth a rev1ew of the llteratdre concernlng //_,..‘

) e

the pedagoglcal appllcatlohs of remote sen51ng technology
.‘The focus of Chapter III is on the deSIgn of the study and
lncludes the sample parameters as well as detalled descrlp-
1 tions of the sources of qualltatlve and quantltatlve data
"Chapter IV lncludes// procedural model for the de31gn and ;
implementatlon of’ an lntegrated (501ence and soc1al studles)
_unlt. In addltlon, the ObjeCtheS and teachlng strategles' -
'aSSoc1atedIW1th the remote sens1ng unlt are prov:.ded.~

Flnally, the daily acth1t1es and the part1c1pants percep— ’

tions of these act1v1t1es are reported. : - , ; ' I .‘f
. B ‘ R v W
Follow1ng Chapter 1V are the qualltatlve and quantltaf
L,tlve flndlngs whlch are reported in Chapters V and VI. re— |
'fspectlvely. LasEly, Chapter VII pr0V1des a summary of" the

’flndlngs as well as ‘a discu551on of thelr relatlonshlp to.

'~the spec1flc research questlons posed in Chapter I.
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.towards the qualltatlve data base. In addltlon, the regulari

Y,
Vs
&

DATA SOURCES:

18

¢ : : , .
'Qualitative and quantitative data provided a basis for
draw1ng 1nferences concerning the affectlve and cognltlve

effects of the unlt.

.

The qualitatiVe data reflecting the participants‘ per-

N

‘ceptlons are reported in Chapter IV and analyzed in Chapter
‘V; Part1c1pants in the study 1ncluded the’ students, ‘the

.classroom teacher, the redgearcher and personnel from the

prov1n01ally run Alberta Remote Sen51ng Center - The stu-'
dents"dally log book entrles along w1th their oral and

wrltten-reports, debates and class dlscu551ons contrlbuted

' classroom teacher jOlned ‘the class as a partlclpant—observer

and recorded her perceptlons of»the student—teacher 1nterf

'endeavored to tape- record and transcrlbe 1nd1v1dual student‘

and understanding.

action as well as the leveliofbstudentvmotivation, interest

'

In. the dual capaC1ty of teacher/researcher,.the author_

P

v,rnterv1ews, class: dlscu551ons and student dlalogue durlng

Class'activ1tres. Log entrles reflectlng the author s per—

= ' '

céptionSvas’a~teacher and as a researcher were,recorded on a

'-dally ba51s. " The. final component'ofvthe qualitative data

L

’base con51sted of those observatlons related by personnel

-



assoc1ated with the Alberta Remote Sen51ng Center durlng the

course of a class field trip to the ” Center. v \“
-

The quantitative data were derived from three instru-

- ments: The Remote Sensing Content Test; the ConSAT Task

‘Analysis; and the Test on the Social Asgects of Science
(Korth, 1968)f A detailed description of these instruments

is provided in Chapter’;II.
LIMITATIONS

Generallzatlons based on the results of thls study are
' é
11m1ted by the nature of the sample and the extent to whlch ‘)
. the student teacher (researcher) relatlonshlpbaffected ther‘

/

rellablllty and valldlty of itudent’perfcrmance.

o

In addltlon, the study lS llmlted to the results ob-
tained over a perlod of approx1mately three months. Magnl—
flcatlon or dlmlnlshment of di fferences may occur if the \

time pergod was altered

SIGNIFICANCE OF THE STUDY .
. R i )
This study represents ‘the 1n1t1al attempt to assess
the potentlal and fea51b111ty of sc1ent1f1c,,technlcal and | -

Practlcal-aspects of remote sen51ng 1n-the.elementary‘class—' .



room, . Secondly, 1t p&ov1des a way of 1ntroduc1ng the con—
cept .of remote sen51ng.' Flnally, the study reflects an in-’

tegrated'approach to presCrihed currlcula. The 1ncreasmng
\

._effect of. sc1ence and technology on the llves of all of us
'.nece551tates a careful examlnatlon of the relatlonshlps

between the subjects of sc1ence and soc1al studles. “Far*

- \
too 11ttle attentlon has been pald to thlS toplc, and

‘teachers who are 1nterested in the re01procal learnlngs of

y

these two flelds should be encouraged to pursue thls toplc

and share their flndlngs with others.™ (Kenworthy, 1981,

rp 236) The 1ntegratlon of technologlcal awareness, under-?

standlng and appllcatlon w1th school currlcula merlts the
\
serious attentlon of educators concerned about tombrrow’s
‘ ) \"‘: .

1Y

adults



CHAPTER II N A
REVIEW OF THE RELATED ‘LITERATURE

, AN
o

uHThe bedagogical application of remote Sensin§ techno-
logy is an exceptlonally new . phenomenon. The purpose of "’
thlS llterature review is. threefold, namely._ (l) to‘examinef’
ex1st1ng ‘research on the educatlonal appllcatlons of remote

. sens;ngotechnology that pertaln to thlsdstudy,‘(2) to pro—h

' V1de a ratlonale for the pedagoglcal appllcatldh of remote"‘
sen31ng w1th1n the general context of ex1st1ng currlcula

d"and (3) to con51der the generallzablllty of flndlngs from

51ngle case studles

"EDUCATIONAL RESEARCH UTILIZING REMOTE SENSING TECHNOLOGY

A, : : . - N : - o

| .
i ol : L

: The.eyglutlon of remote sens1ng technology is reflected
fln the educatlonal research durlng the past two decades..
’Studles done by Duek (1969), Blaut & Stea (1971), Carswell

,P(l978) and many others have explored chlldren s ablllty to-
vread and 1nterpret black and whlte aerlal photographs.l There

'vls general agreement that accelerated 1nstructlon in map

'skllls can be enhanced through the use of black and whlte

'_aerlal photography.“.In addltlon, the research p01nts to two

fkey varlables that are commonly related to pupll success, .

4name1y'~ the currlculum de51gn (sequence and structure) and

o

_the degree of teacher preparatlon (posse351on of adequate

L Lo



~—
knowledge and skills).

)

¢

Several ‘studies by Krrman (1977, 1981(a)h 1981(b);

1982) have focused on the ablllty of elementary school” . \

Wchildrendto 1nterpret black and white and false~ olor Land-
| N
sat satellite'imagery Since sate%llie 1magery 1& 1ntegral

)

to thls study it is appropriate that ducatlonar research in

-

thlS area he closely examlned. . D 0 e

e

. . ? //‘ " L t . . ' . .
in a study of Grade 3, 4 and 5 children, Kirman‘ (1977)

lfound that young chlldren ‘were able to learn about and de-

\

rlve 1nformat10n from 1nfrared fagée color satelllte 1magery

An addltlonaﬁ study (K’rman, 1981) utlllzlng Band 5 black and

‘white Landsat imagery,

nflrmed the ablllty of Grade 3 Chll—

dren tolinterpret éelecte elements of a Landsat 1mage. The‘

‘ most recent'étudy-(Kirman, 1982) dealt W1th the- ablllty of .

o

Grade 6 students ,to 1nterpret multlSpectral (Bands 4, 5, 6 é

N

.and 7) satelllte'lmagery.' The flndlngs 1mply that a stu-'”

i

"; ent's capac1ty for 1nterpretlng such magery is related to -
the studént s general ablllty and the degree of- empha51s

‘ placed on the material by the teacher.'“ _ L T

.
v
e

In- all four studles (c1ted ear 1er),uK1rman 1dent1f1ed4 '
the need for (l) the development of a §u1table pedagogacal
o dapproach for the lntroductlon of Landaat 1magery 1nto the

classroom and (2) the 1dent1f1cat10n and lmplementatlon of "

/,
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; ,
\
practicalr classroom applications of this new learning re-

v

source.

Additional research regarding the feactioh of sccond-
ﬂary students (Smith, 1980) to Lancsat imaqerylfocusad on:
(1) the ability of sccondary‘students to rocoqqize
features on Landsat imagery. “

-~ (2) the utility of Landsat imagery to enhance the

students' understanding of geographical phenome-
non. - .

(3) the extent to which students found Landsat 1magery

. ~"
A

9
to be a stimulating resource.

© -

\\\*¥§NN1A summary of the findings indicate that Landsat imagery,
when cdmpared‘to conventional maps as well as ground and.

aerial photography, enhaneed theﬁdetail and accuracy of stu-

dent iﬁterpretations.h Specifically, color Landsat-imagery

improved\students' ablllty to 1 dependently discern thSlcal

useiLandsat imagery rather than conventi®nal aerial-photo—'
graphy’ang-traditiOnal”map formats.

-a', ‘The 1ncorporatlon of Landsat 1magery 1nto Landscages

of Alberta (1979) and the Junlor Atlas of Alberta (1979),1

»

" (both publlshed by Alberta Educatlon and made avallable to




/

may have the potentlal for extendlng our chxldren 8 horlzons,ng

S

,[“\,
elementary schools across the prov1nce) is’ srgnrflcant in.
|
| -

that vast numbers of chlldren have been or w1ll be exposed
to the use of satelllte 1magery To what extent are

teacheré adequately prepared to utlllze such 1magery7t"

& . [y

13

Armstrong (1980) developed a computer assrsted 1nstructlonal .

@ @

program for pre serv1ce teacher educatlon 1n the use of re-

mote sen51ng technology and Landsat 1magery, however, only a

llmlted number of undergraduates 1n Elementary Educatlon

have been exposed to. the program. k _

"The llmlted educatlonal research 1n remote sen51ng

S R

¥ S R

technology contrasts sharply w1th the rapld advance of sc1en—“

tlflclresearch 1n thlS area.ﬁ Man s cur1051ty about phenomena

,3i.that ex1st beyond h1s dlrect sensory experlence ‘is manlfest

A I

1n hlS restless quest for new horlzons.~ Whlle remote sen51ng

L . ‘\ ; v

N J BE e S

whether or not ex1st1ng and future currlcular empha51s is

.,q

warranted e ;
' A CURRICULAR CONTEXT'FOR REMOTE SENSING. ;

If one seéks to examlne the utlllty of a potentlal

': :

alearnlng resource, one must 1dent1fy and justlfy a context

"l";‘ ,p,.

7 ey

.;1n whlch 1ts potentlal may be manlfest ~:ﬁfd"'"

R PR .
[ L
- L g
S .

a great deal of research 1s requlred in. order to deﬁbrmlne L

,y~ThejtechnoiogY'oflremote'sénSingfutilizesﬁscientificof}c

L— P . 3 T,
4

-

W
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qprlnc1ples Wthh can, in'turn}nbe'applied’to'the'study of?

our env1ronment._ Studylng the env1ronment 1nvar1ably ralses
‘_¢501ence related SOClal 1ssues. It is. thlS 1nteractlon among

"fsc1ence, technology and SOClety that 1s the essence of the

o

'“follow1ng ratlonale for a contextual frame of reference. B

. i .
S PR
- B Q

Sc1ence, technology and soc1ety educatlon con51ders

. qmotlvatlon as: belng central to the cumulatlve Learnlng pro—

'-wﬂcess; Learnlng 1s a- demonstratlon of one s ablllty to
tselect and organlze 1nformatlon.f ThlS 1nformatlon 1s then
‘;used as.a- ba51s for the formulatlon of 1nterrelatlonsh1ps,
httpr1nc1ples and generallzatlons.w Above all, sc1ence,'techno—;?f
:ﬂllogy and soc1ety educatlon empha51zes that the chlldren 1n j;p}
l[today s schools w111 be the adults of the twenty flrst l:tf |

'century and our currlcula ought to be "commensurate w1th the Qt

;lmgklnd of world ln whlch they w1ll llve"'(%enworthy,vl981,--a

'fyvtechnologlcal appllcatlons.

R R T

R

The supporters of 501ence, technology and soc1ety edu—

”:catlon (Alkenhead 1980, Zlman,.l980, Hurd, 1975 and others)
";contend that SC1ence currlcula ought to be approached from a'f

“;soc1al context w1th the recognltlon that valulng plays a

R
e

:”;551gn1flcant role 1n the deClSlon maklng process.' The role_

ot

'f;of values and value clarlflcatlon 1n sc1ent1f1c dec151on— S

f maklng fosters an 1nterpret1ve approach to sc1ence and 1ts

Y e




: ﬁ

: student tO"

"

1. Tentatlvely 1dent1fy thechSSlble roles that

sc1ence mlght have 1n the process of assessrng

‘ oc1al 1ssues,

Teaching science;in'a social contéxt’challenges the =

15

""'f 2,}jRelate sc1ent1flc knowledge that is approprlate,tO:'

the soc1al ‘issue. .pﬂ - dl ) ”,:h " f'ik SN

‘tg;“;Con51dar the llmltatlons 1mposed by the 1nter—

’tsuch as pOllthS and rellglon.

°~29‘lw~j4Q;lRecognlze that sc1ence 1s but one of many factors

b )1;jthat 1nfluence decrsrons on soc1al lssues.

actlon of sc1ence w1th other aspects of soc1ety, i

.1$.f,Pract1ce dlvergent thlnklng and Value clarlflca—-"

': tlon 1n the de01510n—mak1ng process ‘as: it relates L

gfto the partlcular 501ence—based 1ssue (Alkenhea%

Yo

B 1980 p 4754_8_)_.;;_, i : L

'The majorlty of 501ence,'technology and soc1ety sup-‘7bci

» ?porters favor the "trend towards a Very broad general educa-:'

S < TR
:“tlon centered on 5001al problems. It is concelvedgas a oo

,*. *

jnﬂmeans of enlarglng and enrlchlng the upbrlnglng of studentsh7

',Aof sc1ence and technology,_and sen31t1z1ng them to;thef“ 2

°

.‘,fsoc1al dllemmas, pOllthal c0nf11cts, human values and moralm;,_

"Pﬁlmperatlves of the real world"'(Zlman,_l980, p l30)

Sy

v-:itVbecomesqapparent;fuithin{this‘brOad‘conteit;ithati'"



L

‘_the complex1ty of global problems is larger than those ad—

v

dressed by specxflc dlsc1p11nes A danger lnherent 1n dls—

c1pllne spec1allzatlon is that 1t "can eventually fragment,

S and thus dlmlnlsh understandlng of soc1a1 reallty. ‘Social

-

reallty lS experlenced as a totallty and not as a serles of”’

' unrelated parts and events"f&hmthony, 1974, P. 130) jThedi

\
v:cern to demonstrate the 1nterrelatlonsh1p between the growth

ttetworld.

,_of s01ent1flc knowledge and the grow1ng problems of our

P

B "'i . ‘, .1"_ B . c . R —‘
e

”Tand soc1al studles should be the "central 1ssue for 1nter—£v

a“dlsc1pllnary currlculum deS1gners v(Mayv1lle, 1978, 62)

t501ence and soc1al studles by statlng that “The most naturalfvfd

&

HZlman'(1980) further supports the ratlonale for lntegratlng

A

] . y

sc1ence, technology and soc1et¥ movement shares a deep con—

The precedlng ratlonale suggests an 1ntegrated sc1ence"

16

-3fand 3001al studles context for remote sen51ng technology._fi"s

'o'frntegratlng the seemlngly dlsparate subject areas of SCLenCervt

'Wapproach to SOClety from sc1ence 1s through 1ts appllcatlon.-ff
. oo

*_That is- to say, the conventlonal currlculum 1s extended from1":

.teachlng val{g sc1ence towards explalnlng 1ts soc1al rele—i-

fvance" (p lll) The 1ntegratlon of sc1ence and 5001al

“‘studles w1ll result in a.closer approx1mat10n of reallty.lg

ﬁThat ls,;a reallty reflectlng the world out51de the school

';as an 1ntegrated whole —_rather than a conglomerate of dls-f‘

'"i;crete subject areas (Kirman & Nay, 1975).

LY : . |

&



i o
This‘study examined'the:feasihility of;remote sefising .
.as’an 1nterfac1ng medlum between sc1ence and 5001ety ;TheT
sc1ent1f1c and SOClal 1mpllcat10ns of remote sen51ng tech-w1
nology were 1ntegrated lnto a teachlng unlt that reflected
dthe objectlves of cﬁrrent 501ence and soc1al studles currl—i
.cula._ Detalls of the 1mplementatlon of the remote sen51ng ~j“'

?unlt are prov1ded in Chapter Iv.

800131 change w1ll always lag behlnd sc1ent1f1c pro_..vu,
figressr Educatlonal systems by thelr very: nature, react

e

"’more slowly to technologlcal advances and are consequently

“dleft behlnd and often 1ll egulpped to deal w1th teéhnologl-gr‘
7{;cal reallty. d"One would hope that changlng soc1al g}lues‘;€;
i-mlght make 1t ea51er to 1ntegrate 501ent1flc change, or
"fperhaps lessen the demand for sc1ent1f1c 1nnovatlon :(Holz,;
d‘.1973,lp,,361), YR o ' g "

Coy ,‘j"“

- GENERALIATION OF FINDINGS FROM. SINGLE CASE STUDIES

‘ The ultlmate goal of thls study was to generate some
“'form of generallzable knowledge concernlng the pedagoglcal

’?"appllcatlon and 1mpllcatlons of remote senSLng.’

) - e

Varldus evaluatlve strategles were employed in. order
R

:‘~to fac111tate an understandlng and explanat;on of the treat-?“t:

"r“mentcs,effect By conmlnlng qualltatlve and quantltatlve

"fmethodspdffevaluatlon,1the_author-was:ln.?a posltlon tor.'~'f



'effect a rapproachement between the two methods '(Rist,1198d,

p 10) ' ' . “5

[EER

The flndlngs geyerated y these methods may lead the

'g[reader to draw 1nferences th‘t connect to'“a populatlon'

‘

,bellev d or assumed to be suﬁflclentlyv 11ar that the

study flndlngs (w11l) apply there as well" (Kennedy, 1978,f‘

ﬂp. 5) These 1nferences, however,1'hould not be based solely

' on the treatment effect but rather on those generallzable

hi_part1c1pants.

i
! y

L 1nterrelatlonsh1ps between the treatment,vthe context and the

- T . T ..M



CHAPTER III

T DESIGN OF THE STUDY-

“In Order'tovassess the potential>of remote-sensing'

Toar

'ftechnology 1n the elementary school, the author developed

{and 1mplemented a spec1flc teachlng unit. Detalls of the

‘unlt w1ll be elaborated upon in Chapter IVv. - It sufflces to

"mentlon at this point ‘that the unlt s overall ob]ectlve was‘

' to develop the concept of remote sensrng and to relate thls

concept w1th1n a sc1ence/soc1etal context

'THE SAMPLE -

The sample for thls study con51sted of ten grade 51x

students 1dent1f1ed as. belng "glfted and talented" by

suburban school dlstrlct.s The ratlonale for thlS sample

&

"‘parameter was based on three con51deratlons.‘

f lrh If grade 51x students w1th above average ablllty

cannot attaln the objectlves of the program, then‘\'

‘urepllcatlon of the study u51ng average oY below
‘araverage students in grade 51x would seem unwar—
sranted‘:‘iz': "u Q‘f“f*of{;‘l.. hhf
2; gThe speclflc sample selected met -as a group for one
\ ' 4

full day eath week and durlng that tlme was not.

-ysubject to extraneous schedullng demands.
: e , ,

19 -
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3. InStructors of gifted children are normally encour-

aged'to provide extendéd curricular éxperiences

s

beyond the prescrlbed currlcula 'This study,served

to manlfest the potentlal for such experlences

N

SAMPLE ATTRIBUTES -

The - follow1ng procedures and crlterla were preV1ously

A

1employed by dlstrlct personnel to’ 1dent1fy potentlal members'
of the. enrlchment program°'

N (l)' A teacher referral form (Appendlx A) Was provided
R ] : S
a"vfdr the‘purpose of ratlng'behav1oral characterisi

-thS of superlor students._ The completed form | |

. was then forwarded to the dlstrlct s psychologlst.

C (2) The standardlzed test scores on the Canadlan Test -

of Ba51c Skllls (CTBS) and the Canadlan Cognltlve .

Ablllty Test (C CAT) reflected performances of at

' least two years above peer norms

'.(3),vThe results of the WISC-R 1ntelllgence test, ad-

/.

mlnlstered by the dlstrlct s psychologls - flec—
N
~ted’ a minimum fullscale 1ntelllgence guoti-
1_30.. T A

[ . ‘ -

‘The sample 1n questlon (ten Grade 6 students Wil

\

h_telllgence quotlents ranglng from 130 to 158) reflected the B

'hlgh 1ntellectual quallflcat;ons that are QrerequLSLte to
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admission into the:érogram. The seven boys and three- glrls'
in the samplenmet asma group each Monday.. Six of the ten
fstudents were bussed inifrom fdur‘feeder schools to the host
school for- the weekly flve hour enrlchment program. ‘The
klndergarten to Grade 8 host school coqtrlbuted four Grade 6
students'to the enrlchment program;t Elght~of the ten stu-
dents in the sample‘were preﬁiouslyJaSSociated Qith the
enrlchment program in Grades 4 and 5, whlle the remalnlng two_‘
Ifstudents commenced the program in Grade 6.

‘ , .
It 1s151gn1flcant to note'that this' researcher was 1n—
~"v1ted to meet the enrlchment class three months prlor to
commenc1ng the study.. As a result of thlS 1n1t1al contact,f
the author¢was able to establlsh a- degree of credlblllty and
compatlblllty Wlth the students ‘while explalnlng the purpose

‘_of the study; The_students)'ln turn, were glven the opporr

: tunrtyzto‘independently consider,their involvement in the | - .

. study..

'TwoGWeeks’later,‘the'reSearcherfwasdnotified‘by theu
classroom teacher of the students' decision tO-participate.
: ThlS selectlon process was sagnlflcant 'in that 1t prov1ded
4anvopportunrty,for‘the students‘apd'researcher to mutually
assess one another : The resultlng decision to engage 1n the
study reflected the initial commltment on the part of both

student and researcher.



METHODOLOGY

After receiving an initial commitment from the stu-
'dentS'and the classroom teacher to be a part of the study,
formal approval for the study was granted by the superln—

.tendent of the dlStrlCt and the school pr1nc1pal.

Y.

The parents of each Chlld recelved a letter outllnlng,'

'the'program and purpose of Eh@ study.r In addltlon, the

letter encouraged parents to contact the researcher 1f fur—

lther cl 1f1catlon was requlred and to attend any of the

classes durlng the course of ‘the remote sen51ng unlt ' The
;consent forms, 1ncluded ‘in the letter, were s1gned by the

w

parents and returned by the students. o -:*

The author proceeded to 1mplement and evaluate the

unlt over a hlnedweek perlod. The 1nstructlonal sequence,

‘,however, ‘'was 1nterrupted on, three separate occasions (due to

" the Sprlng Break Easter Monday and Vlctorla Day holldays)

v.whlch in effect lengthened the study to twelve weeks The

thirty hours spent in the fleld have been categorlzed as -
follows: '_5" f“ : B .
‘ (1) Testlng - 4 hours -

(2) Interv1ew1ng -7 hours o L
(3) Instructional time and group activities -

16 hours-

22
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(4) Field trip to the Alberta Remote Sensing Center -
3 hours o

EVALUATION °

"Thexremainingfportion,of’this,chapter proyides/a de-

scription of thequalitatiVe and quantitative strategies

.fthat>were employed in order to aszzss aspects ofvthe’unit's

cognltlve and’affective impact on the students~ The dual

’purpose of the evaluatlon was flrstly, to generate d&ta

relevant to the research questlons posed in- Chapter I gnd
secondly, to assess the extent to whlch the unlt s knowledge,

Sklll and value o%]ectlves 4llsted in Chapter IV) Were'

‘attained.

 QUALITATIVE DATA SOURCES | -

.The qualltatlve data base was comprlsed of four com—'
ponents.’ Firstly, dally log books kept by the students, the g

regular classroom teacher and the researcher prov1ded a

"medluﬁ through Wthh the part1c1pants could record thelr_

observatlons and perceptlons dy rlng ‘the course of the unlt.

' The students were encouraged to redord how they felt about ' .
SN :

- .the lessons and to descrlbe what aspects they may or may . not

o

have.enjoyed.' The classroom teacher, on the other hand,
; a

.‘foCused on the student-teacher, student-student 1nteractlon



i
\

N
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) 4
as well as'on the ways in which the students collectively_

and 1nd1v1dually manlfest their degree of motlvatlon,

1nterest and understandlng The researcher s analy31s

Vltles and materlals assoc1ated w1th the- unlt. An addl—
tlonal focus of ‘the researcher was on the dynamlcs of the

t c

-1nterpersonal relatlonshlps between hlmself and the students

8 N

: themselves. o S o : : ; B

‘i tatlve source of- data was generated from the’ transcrrpts of.

In addltlon to the dally log entrles, a second quali-

a

-~

1nterv1eWs, class’ dlscuss1ons and related act1v1t1es - L

'(reports, debates and a551gnments) The transcrlpts served

-to hlghllght numerous ‘nuances Wthh may have otherw1se gone
undetected by a researcher preoccupled w1th 1ntensrve ‘inter-—
v1ew1ng and teachlng=v These nuances, 1n turn, served to

N \
complement and relnforce 1nferences made w1th respect to the\

1

quallty of student experlence and performance.

».ng

The thlrd and fourth sources of qualltatlve data- were

. _external to the research de51gn._ The thlrd source, namely

the perceptlons of perSOnnel assoc1ated w1th the Alberta

i

Remote Sensing Center, prov1ded data concernlng the students
remote sen31ng knowledge. The fourth and flnal source ofr

qualltatlve data were the flndlngs obtalned from a survey
. / L

. 'questlonnalre. The questlonnalre was de51gned and/admlnls—

o

focused on how the students responded to thercontent acti*~ |



IS

‘tered by the classroom teacher ln order to assess ' the’ 1981-

1982 enrlchment program. Two of 'the questlons, "What' did

you enjoy most about Enrichment?ﬂ an&;“What activity did you

o _ . - ; , \ :
learn the most from?" generated student responses which had

implications for this study.
© QUANTITATIVE DATA SOURCES

- .

QuantitatiVe data was generated by three instruments:

'“The Remote Sen51ng Content Test the ConSAT Task Analy51s .

and the Test on the Soc1al Aspects of Sc1ence ‘A descrip- -

|

-0

tion of‘each anstrument,follows:“: - BRI

A. Remote SensingAContent:Test - e \

’

P

.- N <'~.,‘ '
Y

The Remote Sensing. Content Test (Appeqdlx B) was

25

ag

!

developed by thlS researcher and valldated by staff of

the Alberta Remote Sen51ng Center and faculty of the:

Unlveﬁsaty of Alberta// The purpose of thlS lnstrument'

,was"threefold Flrstly, to assess 1n1t1ally the stu—
dents background knowledge w1th respect. to remote

_sen31ng.f Secondly, ko 1 measure the extent of content

;mastery,(Research questlon l 1),‘and finally to 1den—4

5tlﬁy areas of strdng and ‘weak conceptual learnlng. B

'.The l@/questlons that comprlsed the test related to -

the-sc1ent1f1c and technolog;cal aspects of remote

N
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~sengingas well as to its social application.

ConSAT Task
1) Preamble

?he ConSAT (Concept Structuring Analysis Tech-
nique) Task developed‘by Champagne, et al il980a,"'
l980g)Vis a releti&ely guick and eimplé pfoceaure de~
éigned>to'facilitate t%e'aésessment of étddente' can-
ceptual unae;standing,' The taskArequires students‘to
arrahgeka’Set'of discipline related terms into a
schematic represeﬁtatien., The schema, 1n turn, proj'
vides: (Li'a‘structural repreéentation of the chfldYS
contextual organlzlng pr1nc1p1es for 1nterpret1ng the

/

text (unlt content) and (2) a basis for elaboratlon or

3 draW1ng 1nferences from the text (Anderson, et al

1977, p. 368). S

.
N
°

4w e ConSAT Task is.-an attempt to operatlonéllze'
(l) the phl sophlcal notlon of dlsc1pllne structure :
“and (2) the psychologlcal notlon of kﬁowledge strue-

w o .
'ture, and to relate°these notlons to the 1nstructlonal

'process (Champagne, et al, 1980b) .

. The twofold purpose of the ConSAT in this. study

. . : A : .
b o N A N X ‘ -
P . .
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?f;{;f,g,was to--i(l) flnd out how students structure a glven

& . N

:”f=fiset of concepts on remote sens1ng (Research questlon, f

:f o 1r1)wandv(2) assess’ the potentlal of the ConSAT task S
- ~ffas a- means of summat1Ve evaluatlon., |

7 2) ) Implementation T (N

e ,_.g;,7ﬁvjyfv_f'f,,~ S
. : In preV1ous studles Wlth junlor hlgh school stu—fkf}fj-'
hf{iﬁf“ﬁ?dents (Champagne, et al, 1980a, l980b) 1dentlca1 |
. f“f;ConSAT tasks were admlnlstered before and&%?ter a’
'”f{fj? Csc1ence 1nstructlona1 m@dule.‘ Based on the neg11~_”
' 'glble conceptual background (as revealed by the pre— ]f‘fh
nyftest on Remote Sen51ng Content) of the students com—f

¢

'{:pr151ng the sample for thlS study, the admlnlstratlon,

dof a- pre ConSAT task was deemed\inapproprlate.s Con-"“
't'fsequently, the ConSAT was admlnlstered at the end of

.fthe 1nstructlonal module TDay 9) “fytvﬂ?tnhj”'fgcsh:df;rf;v
-;fk;. The ConSAT task followed\the RemQte Senslng Con-b

”tent posttest.‘ As-a prellmlnary exexc1%e, each student

'=was glven a. 5" k 8":card on whlch they copléd:the
i'flow1ng s1x words-:‘salmon, freshwater, trout fhsh
3;;saltwater and marlln.; Adoptang the role of ”teacher"'
-rfithe students were asked to develop a sequentlal struc-;d;
'iiture that would reflect how they would go about re-.

’fﬁ;i}_.lat}ng thése 1deas to a, young Chlld The eﬁer01se
S T

. S Do
- o R o . v VoL Ll . . . A
? : A . ! a . . . . N ; v
A -1
2



"~'var1ety of ways.:fu;l,

vfﬂappears 1n Appendlx I

"sheet of card stock Blank paper strlps were prov1ded;(‘

' fdependently and completed the task w1th1n a one to one:“

-

~resulted 1n a varlety of schematlc representatlons,h;f

[

thlCh formed the ba31s of a class dlSCHSSlOH.‘ Durlng
tthe dlscu531on, value judgments were av01ded 1n support

of the notlon that knowledge can be structured in a

i

M . . - s . Y Tk N - - Lo
- RO R ERRNER ) VR -

Hav1ng prov1ded a. mental set for the ConSﬁT task,p’

)

“i,reach student was glven an envelope contalnlng 36 1tems~f'f

]

aon separate strlps of paper that were deemed relevant

o

’lto the remote sen51ng unlt _ A llst of these 1temS° ‘

e :

The students were then asked to organlze these_'

RN

-.1tems lnto a. structured representatlon on a 12"'x 18"

[

e

'jfon whlch students could wr;te addltlonal words Whlch

3

’:fthey felt ought to be 1nc1uded After completlng hfhf:

e

”nthelr orqanlzatlonal structures, studentswtaped the h‘ﬂ

.z.-

-ltems on to the card st0ck : The students WOrked ln_i_pv.wr

uand one—half hour 1nterval.. A sample ConSAT structure.pf'fi

;,7

'ﬁls found in. Appendlx J ffh*,]llt:zi='f”” :7'“55“hf"v'§ii

q_‘ Sy i R o - .

.\.‘

Later that day, 1nd1v1dual 1nterviews focused on

‘fthe ConSAT task and prOV1ded an opportunlty/for each

'bay"Student to dlscuss and reveal certaln structural ljt g

~ e A vO" . .
-."A

a
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.'iétddentsfand the'researcher;f"

l was utlllzed by the author to 1dent1fy common and dis-

“latedttozremote.sen51ngxamong studentsﬂand between’

et

(Korth

La

ilif"Correct" responses (see Appendrx C - TSAS Answer

Key) are b%sed on the content valldlty of the 1nstru—l;jw

i

gﬁ;TSASﬂInsthment‘.

\ ..,,_---

The Test on the 8001a1 Aspects of Sc1ence TSAS

l968) conslsts of 52 1tems (Appendlx C) that

deal w1th the 1nteractlons among sc1ence, technology

.y

of sc1entlsts and the soc1al nature of the sc1ent1f1c :

ﬁ_lgnterprlse (Alkenhead 1979, p; 119)

’-J Coh “* ST e

S

Students reéord thelr responses onwa flve p01nt B

. scale con51st1ng of the folloW1ng

o 1f you strongly AGREE w1th the statement

‘JGREE but have some reservatlons

.'Vlf you don t understand the meanlng f“;

Jﬁ}lijou stronglygpISAGREE{w1thfthe»statement;dl

S

@

- 29

aspects of thelr remote sen51ng knowledge : Suchhdatau“"

) Parate perceptloﬁs of the structure of knowledge ré— f'v

. and socrety, the polltlcal and 5001al respon51b111t1esz”

..Ylf you. DISAGREE but have some reservatlons‘.j'fﬁ_"-'
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:‘ment:¢ The response "strongly agree (A) or‘"agree +(B)
"or th% response "dlsagree“ (D) or "strongly dlsagree"
(E) was cons1dered correct 1f 1t corresponded to the
5test s Key. The reSponse "don,t understand the mean—u "(‘F’

ing,'(C)vwashalways‘marked 1ncorrect.

BRI '

The pre and post data generated by the TSAS 1n—;5° |

strument prov1ded a quantltatlve base for asseSSLng N

X

»;whether or not the remote sen51ng unlt enhanced the
'ﬂdevelopment of understandlng of relatlonshlps among
sc1ence, technology and 5001ety (Research questlon

\

1.2) ._' )

The de51gn of the study 1ncorporated a varlety of
';;qualltatlve and quantxtatlve strategles 1n order to assess'
ithe unlt 's- cognltlve and affectlve 1mpact .on - the students.did
fThe data generated by these technlques prov1ded a ba51s for‘
.ddraw1ng 1nferences concernlng the research questlons of
71nterest and the spec1f1c objectlves of the teachlng unlt.
Whlle recognlzlng that the results of the study would
:fbe dependent on . the compos1te character of the unlt, the
':hstudents and the teacher, lt was, nevertheless, felt that i

yhsuch results could prov1de a ba51s for program adjustment 3

‘and " justlflcatlon.v'u'“'



CHAPTER IV
~ UNIT DESIGN AND IMPLEMENTATION

PROCEDURAL MODEL

ATy

The unlt 1n questlon was de51gned to reflect the proce-‘”"

rdural model proposed by Klrman and Nay 1975) entltled

i

f"J01nt Plannlng for Integratlng 5001al Studles and 801ence"

. ‘). :

”7fjfac111tate ‘an: 1nterface between 5001al studles and sc1ence~’

”hﬂ(l)”_DraW curricular'oomparisons between the;subjeotf
'f'w.--fareas of 501ence and soclal'studles.v o

‘*?12)"Select a tOplC compatlble w1th both subject areas.

- fh(3)é;Def1ne the tOplC and descrlbe the methodology ofk

dtglntegratlon, i.e. w1ll sub toplcs be 1ntegrated,,fv

v,rﬁsupportlve o treated separately°

.L:.:

'-7The model suggests the follow1ng stepsfwhlch are de51gned to"'

ThlS author proceeded to 1mplement the model by 1n1t15h

- <}

'ally comparlng thell981 Elementary Sc1ence Currlculum Gulde

| dw1th the correspondlng 1981 Elementary SOClal Studles Currl—f"

jiculum Gulde for the Proglnce of Alberta.v.-

The follow1ng table represents a comparlson of the-
e essentlal concepts/ob]ectlves of these subject areas:
;bf' |

-5 PR



COMPARISON OF CONCEPTS/OBJECTIVES. OF ELEMENTARY B
' SCIENCE AND SOCIAL STUDIES.IN ALBERTA (1981)

32 .

'Elemenﬁé:;\s01ence S m’” Elementary SOCialﬂ‘
“,focuses on: - ' = studies focuses on:
. The three major- concepts ”f The 1ntegrat10n of'Hlstory,d'

of (1) Matter and Energy, ':Geography ‘and the social *
(2) .Living. Things, and the . 'sciences in order. to faci=-
Env1ronment and (3) Earth,- litate soc1al 1nqu1ry 1nto

fSpace and. Time. The cur—=" . ontemporary social issues,
lrlculum empha51zes the ~.as well as.the promotlon of
inquiry approach to: learn- -effective cltlzenshlp '
-'ing ‘and’ tedching. - . the through specific value, .
‘‘essence. of/which 1s the : knowledge and Sklll objec—
”development of process Co _tlves.:
ekllls. . S :

/ SR

?The empha31s on 1ngu1ry learnlng and teachlng 1s eV1—: e

d l

.dent 1n both sc1ence and soc1al studles currlcula. In. addl—,d

'-tlon, each currlculum gulde ldentlfles spec1f1c value, know—

3ledgepand éklll objectlves to befattalned.gf

The selectlon of a toplc 1s the second phase of the -

\‘tKlrman Néy model.s;The toplc of a partlcular study should be'

. an expszslon of a problem that is compatlble w1th both cur-dj

. ! . s
,rlculaﬂ areas and reflect the role of sc1ence in ﬁesolv1ng

'35001altlssues.“ The three major concepts of the elementary»:'

o / R R
;501en¢e program, namely°"

Lo

f’, (1) Matter and Energy

;A(Z) L1v1ng Thlngs and the Env1ronment

/

.(3j Earth, Space and Tlme



”}fareas., For example, ‘the processes of dlscoverlng, valulng

1nyoke a varlety of 501ence.related soc1al 1ssues. *The‘sig—»
nlflcance of remote sensing technology is that 1t encom-
‘passes all three of the spec1f1ed 501ence concepts.v
- | <
Brlefly stated remotevSenSing”technOIOgy entailsrthe'>
uutlllzatlon of electromagnetlc radlatlon (energy) to study
bithe surface features (matter) of our planet (earth) ‘Ther
.flnformatlon prOVLQed by the Landsat satelllte (space and
vtlme) can be utlllzed to examlne man s relatlonshlp w1th hlS.
.'envlronment (llVlng thlngs and the env1ronment) =
The thlrd step 1n\the development.of the model requlres
'.the currlculum developer to deflne the scope of the problem |
lffand outllne the methodology of 1ntegratlon One method of |

~Adef1n1ng the scope of the problem is to ask approprlate re-
4

.... ‘ 33

N

1search questlons : The 1ntegrat1ve methodology would utlllze'

=jhthe 51mllar processes of 1nqu1ry common to both subject

"and explorlng would llnk w1th an establlshed knowledge base

’to/facllrtate,the 1nqu1ry_process.

UNIT DESIGN -
The central theme of the unlt was the development of
.an understandlng of 1nterrelatlonsh1ps between sc1ence and

soc1ety through the use, of remote sen51ng technology.dh he‘*



f

'spe01f1c focus of . the unlt was on the May, 1980 eruptlon of

”the Mt. St Helens volcano and the relationship- of selected

A\

uremotely sensed 1magery to 1llustrate the soc1al ‘and sc1en—' \

tlflc 1mpact of thlsvcatastrophlc event..

o/

' . . OBJECTIVES AND TEACHING STRATEGIES -

.a'
¢

£ ' '
The unlt encompassed the follow1ng objectlves whlch

have been categorlzed as follows T 5‘: N

A. - Knowledge Objectives - Students should develop an
awareness and understanding. of the following:
Science’ - the process of volcanlsm (geology).

vjw1th a spec1f1c focus on volcanlc studles.

ythe sc1ent1f1c pr1nc1ples of remote sen51ng.
the role\ f science in the development of
i'remoqe 53;31ng..;2,‘ | - .

vthe 501ent1f1c appllcatlons of remote sens—:

;1ng technology 1n studylng the env1ronment

L

@ )
;

[

" social Studies - the hlstory of the reglon as it re-

o lates to the Mt §t Helens volcano.\q
-—;the hUman and physncal geography of
i the Mt. St Helens area.

hlegthe psychology and behav1or of 1nd1-, .



‘to: :

. - *viduals and,groups associated with
| the Mt. St. Helens eruption.
: 4 .
. - the social applications of'remote
sensing technology ;n studying'

I natural disasters.

Skill Objectives ;;Students should be able tor

yldentlfy and deflne ‘the problem/central 1ssue;'
‘»pose'relevant research questlons and formulate
lappropr;ate hypotheses.

_ collect, evaluate, analyze and synthes1ze data.»}
‘resolye”the»issue (1 e..What role can/does/should:

remote. sen51ng play 1n—natﬁéal dlsas;F s°) and

recognlze and appyy consequences of

Value/Attitude'Objéctiyes - Students should;be able

~ tions, i.e. moral reasoning.

'3— develop competency in de0151on—mak1ng w1th the
recognltlon that de0151ons can’ be made on the ba51s
of a number of alternatlves.

recognlze that deC151on—mak1ng involves values and.

B

sometlmes these values confllct

'apprec1ate'the broader.lmpllcatlons of chosen solu-

/-

heir de0151ons{

35
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¢

- foSter an awareness of the effects of soiente‘on
‘society and vice vérsa. - ~

‘-_understand‘that valuing is_a'way-bf~learning.

- extend the ptactice.of describigg fadts to thelr
application in terms of meéting human needs.

‘Experiential Objectives
A further objectlve of the unlt was to prov1de
students with both a horlzontal and vertlcad type of

venrlchment experlence A horlzontal expeflence-would

Vprov1de the opportunlty for students to 1ncrease thelr

‘depth oé knowledge (expandlng 51deways) ‘ A vertlcal
'“experlence,'on the other hand, would be typlfled by

‘the opportunlty to acqulre new knowledge

R4

‘A variety of curricylum materials were combined
, o s o 3 -
with teaching strategies emphasizing divergent think-

d'ing and creativityl)’Students engaged'in a'problem—

solv1ng s1tuatlon ‘that reflected thelr reallty of a-

relevant issue. 'Independent Study was: encouraged
'51nce it 1s "partlcularly sulted to many glfted and:

talented chlldren because of the so—called‘ reverse

ratiol of teachlng and learnlng - they learn a great=

deal w1th comparatlvely llttle teachlng" (Epsteln,.7

1979, p. 69).

36"



The unit was evaluated in terms of the stated

objectives and -its overall cognitive and affective

.

impact on the students.

Aim:-

UNIT PLAN

o

To 1ntroduce the concept of remote sen51ng and to

"relate 1ts technologlcal and sc1ent1f1c 1mp11catlons-

"w1th1n a relevant soc1al context.-

Key Idea:

!

I

a,

Procedure:

W o -
‘ 4 ' .

To enhance the deVelopment of interrelatlonships
among¥science, technology .and society.,

b

j

Identlfy knowledge, Sklll and. value objectlves

which reflect a soc1al study of sc1ence and tech—'"

‘nology and Wthh are compatlble Wlth those

'ex1st1ng in current social stud}es and science

technology inlsociety;l

currlcula.

-

AN

37

Explore’ and different%ate the'roles‘ofvscience and

Study the concept of remote_SenSing_as an exemplar -

-r

of a technolOgy that hae’bothrsocialnand‘scienti?.

-~ fic 1mpllcatlons.

JREN

Apply the concept of remote sen51ng to a’ sc1enceh\



[

‘f related soc1al 1ssue, namely,~the eruption Qf,the'

Mt St Helens volcano

38

5. ‘Integrate the sc1ent1f1c,'technologlcal and soc1al‘

' 1mp11catlons of the central 1ssue, in this case,

the Mt. St. Helens eruption.

O

6. wEValuatiQn,in terms of;the-unit‘S‘objectives and

student perceptions; : ; : .QV . . ;/)/L

Related'skill Areas:

Voeabuiary - the dewelOpment and"applicatiOn of an
approprlate remote sen51ng vocabulary. fd
Mapping c - orlentatlon to satelllte 1magery as Well

SR _ ~ cas the 1dent1f1catlon and class1f1cat10n'

!

of natural and cultural features when

‘v1ewed from space./ . . .
- ) . D o
Research: vf_practlce in. utlllzlng the processes of

‘fv’inqulry,_forvexample’ the 1dent1f1catlon.

A

!

offappfopriateuresearch questlons, the - -

gathering of>evidence and the'fepofting
L ~of findings. | ’ _
\ - . " ’ ‘ v . o ) '\.
UNIT CONTENT AND IMPLEMENTATION SEQUENCE
. . - ‘\\ ] ¢ - o Lo B
'The unlt spanned an. lnterval of twelve weeks and in-

°

9_cluded 51x half and three full 1nstructlonal days., The‘

R
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A » 4 . . .
- stages of the unit's'evolution are detailed below and in-
uclude’descriptiye cbmmeqﬁs reflécting‘the participants' per-
ceptions of the daily events., A bibliography listing the -
materials utilized in the unit is provided in‘Appendix F.

\ ‘ :
Day 1 ‘-!

o
4

Thé\researcher administered the Test on'the'SociaL =

Aspects of Science (TSAS) - see Appendlx C. Student re- .

v

sponses were the focus of 1ndepth personal 1nterv1ews that'
4

were .taped and later transcrlbed The rationale for using
’the 1nstrument was to. assess the students incoming pre—con;
ceptlons of sc1ence, technology and soc1ety and the 1nterre—
lathnShlPS, if any, among them.- Subsequent to the lnter—
- views, Students were aSslgned‘the.following for next,class_,

‘(two weeks hence in this case):
&

'l., The students were to develop thelr own deflnltlons .

\ .
P

foq sc1ence, technology and society and to

1llustrate each deflnltlon in a complete sentence

N

2. The studentS'were to’ read a newspaper artlcle on.

. a s01ence related soc1al issue (ten dlfferent

artlcles prov1ded by the researcher) and analyze'
. ;i
“the artlcle s 51gn1f1cance in terms of the rela—

vtlonshlps among 501ence, technology and sOc1ety.

3. Thirdly, the students were asked 'to read the

'Canada_Center for Remote Sensing Handbook (13



40

pages) and subsequently design a title page for
N - . ,

their log books.

Participants' Perceptions -(Day 1)

@

e

The prospect of beglnnlng the unlt prompted students'
to note that they were "excited"; "1ntereStéd" and "glad".
In add;tion;Athe unitlwes‘something that they were looking

) forwardf"to leérning ahout" Student iog'entries described
\the TSAS 1nstrumé@%kas "not hard because there is no\rlgat

)
§omewhat fun and 1nterest1ng . . The

- or wréng answerM

majorlty of stu’ ’noted that the 1nstrument prov1ded an

N
Ny

opportunlty to. express their "oplnlon on sc1ence, ‘technology - R

i

and society". o o o :

“The intervieds‘that followed tHe. TSAS instrument
- . § .
focused on those 1tems with Wthh the student strongly . o -
agreed or’ dlsagreed.' In addltloﬁ these 1nterv1ews prov1ded

Y

e the opportunlty for one—on—one 1nteractlon (student-re-

. searcher) and served to reveal student perceptlons about

8
e

science, technology\and socrety. ‘The follow1ng quotatlons

" from the students' comments serve to lllustrate some. of
PEIEE " o

thesé'perceptions.

§cience:
'¢"Sc1ence 1s)blology and what the world is
made - up of". | .

i - . -
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y“ffSC1entlsq§ "make new thlngs.and help other
o Qpeople"“ 5? : .

”*j,"I know a screntlst and he just trles to .
work ‘on his own - he keeps all hlS stuff
prlvate" ﬁ' ol :f' e

‘A""A 501entlst doesn t really want to be

s popular S0 : much as- he really wants to get
‘ the jOb done"‘ fi” PR S -

.vahe role of the screntlst is "toffind and

dlscovef"-f L e -

S

SOClet:f : ‘ " . o :«:" . _ s
"People are: gettlng 1a21er and they are just

trying to.develop somethlng that wrll take
L’over any klnd of work"' ‘

) *./ ERR R r;”, -

B

ﬂiﬁik; People w1ll flnd that'"thelr llves are so
' /much run" e G

ol ..‘ .

lf@}“ Many people in "5001ety don t ask questlons or
‘ questlon their beliefs & they just’ automatlc—_jv,
ally accept 1t and I don t belleve in that" ¢

‘ﬁ

- . a

S e
LRy

;fﬂrTechnologY\ vf>'““d' L ,h;, .fff'" ﬁf._* R

e

"For me the only thlng new 1s computers ‘fkwf;ib‘;,f
. 3};;Technolog1cal 1nnovatlons should be "put" S ';fyif,,- e
" ....-in the right hands =~ people that would R L L
Ll user them properly“i ". s ,L_M‘_'»'v R !
. o SR - D ;Vy"
, L
“J“Everythlng 1s all technology and none of
it 15 really from your mlnd"

xt"Most of the 1nventlons were made by
;g;mlstake"”,‘” -

Students tended to share a- somewhat pe551m1st1c v1ew;fw?;-vﬂ

0'.

‘i:iof future socaety and frequently assoc1ated nuclear energyf

“.'
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‘and computers wlth technology In'addition7ﬁthey perceiyed~‘

sclentlsts as belng hlghly task orlented and somewhat de—
_;tached from:the;malnstream ofusqclety. Sc1ent1flc relevance_‘
"ijas-less_tangible5and)subordinatertoTtechnolog;cal relevance.

<

S

One 1nstrument was admlnlstered on thls day, namely:

! r .

',f the Remote Sen51ng Content Test (Appendlx B) 'An opéner"

was de51gned to stlmulate student 1nterest about the 1nter-‘ _]

"_'relatlonshlps among 501ence, tecthlOgy and soc1ety The

- essentlal component of thlS] opener was the fllm entltled }

Sc1ence and Soc1ety produced by thraw~Hlll : The ensulng
dlscuSSLOn attempted to dlfferentlate the meanlngs of |
sc1ence, technology and 5001ety ahd to compare and contrastﬂ
the concepts advanced ln the fllm w1th the students own 3litu?f;r
defmnitlons developed earller.-yxdf;";?yf';':'é ;;flﬁ;j‘&}

‘The concept of remote sens1ng was lntroduced as an

example of a technology that can be used to study the env1—;j

ronment. Stuﬁents were asked to prepare a one page wrltten:

/

e
report (to/be presented orally) on’ one aspect of remote

~

Students were free to choose a tOplC of 1nteres"

sen51ng.

from a varlety of materlal (Appendlx F) prov1ded by tHe

reseé;cher..’ffﬂ ;yg' T Lo TER x
S e D e g
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iﬁParticipants‘ Perceptions (Day 2)

F L | The Remote Sen31ng Content pretest prompted one»f
L student to comment "Gee, ‘I den&t know very much" however -

' most students felt they would be able to answer moie

questlons on the posttest

L.

R y . , c
'The students 1n1t1al deflnltlons of SC1ence, technof-'

. logy and soc1ety reflected a dlver51ty of 1deas, fori“
examplew.t'

' Sc1ence 1s fn,ne‘"thefstudy of llVlng thlngs" & q”'
: v "”—_Wthe;study of the world around
Soug" L

'5nTechnology3is,vf’%theiadvancement of s01ence"7 i
: ST ‘v—t"how&to make machlnes N

. Society-is - ‘- "the env1ronment and’ theA o
.. ... -people around us". _
S .= M"where you live - your.ff‘
' Qmmunlty"';;sg’v R

Wlth reference to the 801ence and Soc1ety,fllm, the

oy

classroom teacher noted that durlng the'"excellent" fllA

‘"the students were most attentlve“'although she percelved

“ \J : r

but I llked 1t anyway"";

3iseVeraifstudentsﬂre;ated”thatftodayfs:iessonfenhanced"

Sanr B
L B



1
I

thelr "understandlng of sc1ence, technology and . soc1ety

They went on to descrlbe the lesson as belng "good" _enjoy-~;

§
i

able", and vneat".

-

In general, students related the concept of soc1ety tog'

m e ~

‘themselvea eople around me/us ' Concerns ‘were

‘-expressed as to the approprlateness of the Sc1ence and

JISocrety fllm.--b S

T Day 3‘..'--' '

o Students presented thelr reports orally in a seminar

ftarrangement.» The presentatlons were taped and later trans—'"

P

. Cribed Students were encouraged to ask clarlfylng ques—-'

"itlons about one another s reports. The NASA fllm entltled

3.Remote P0551b111t1es was subsequently screened and students

»-~f. oy

"were asked to relate aspects of thelr reports to the fllm. f‘”'

‘_fLater Landsat satelllte orbltal characterlstlcs were_Fiv
'7br1efly dlscussed and students were as51gned the task of

‘?1dentyfy1ng and locatlng spec1f1c orbltal path and 1mage

'f;center numbers for 51tes 1n West-Central Alberta (see Appen—ivgﬁ.

gidlx D)

'Participaqﬁs'vPerceptionsﬂ(Day'B),“-hﬁ : _j’"--rffr-ff Fe

"»7The!résearcherlwasfvery"impressed’With the"guality'and'sfﬁ:



dpresentatlon of the reports.c Some of thewtoplcs selected by
.-the students 1ncluded MThe: Electromagnetlc Spectrum "The E
thfference Between Thermal and Reflected Infrared" '"The
Landsat Satelllte“' as well as appllcatlons of remote sensrng
1n assessrng grlzzly bear habltat and in the control of |
forest flres. | |

Durlng the fllm Remote Poss1b111t1es, the classroom

‘.teacher observed students "relatlng to one anotherwas areas
"fof 1nformatlon deallng w1th thelr own subject (report) came_‘
\;up,- smlles,:nods, etc. {p Students asked clarlfylng ques—'f‘
'"atlons durlng the lesson, for example,’"Do you mean°"}y"Is

that why"".f’-’ S : , : ] R R .

One student found today “1 terestlng because I ot”to
.read my report and learned about Landsat" K Another s udent-QﬁT

‘t

l~commented that “Even though I mlssed most of the class‘

;The homework sheet (Appendlx b) "looked llke fun" to one
'student and another descrlbed the day s events by statlng
‘"All of 1t was excellent"'rv B | -
“Onevact1v1ty Wthh generated a lot ofblnterest and
"gpartlcrpat:on‘was the creatlon of the v151ble spectrum by}
i"means of a prlsm.: Students attempted a varlety of prlsm

,”"conflgurations 1n order to obtaln the best spectral repre—'

fsentatlon.vi~m”



'in general,vthere was more student initiated inter—"

-vactlon —-poss1bly due to thelr 1ncrea51ng famlllarlty w1th

the content and the researcher..

/

, Varlous remote senSLng concepts were emphas1zed such
multlstage multlband' and multldate"len addltlon,,

‘the ultrav1olet, v151ble and 1nfrared (reflected and ther*\'

‘ mal) reglons of the electromagnetlc spectrum were examlned

K

”hfand contrasted.. A serles of flfty—elght slldes entltled

"Introduction“to Remote Sen51ng (developed by thlS author —f

'see Appendlx,Ei ass1sted 1n the development of these con- o

.

‘”.ceptsﬁ The "Introductlon to Remote Sen51ng" phase of the

;'unlt attempted to develop student skllls in the follow1ng

e -
v -

E areas;f

l;’ﬁhppreciation‘and-underStanding of thepscOpevof7
V'remote sen51ng.' | ‘

l,l- Awareness of multlspectral scanner
... . systems (including the Landsat
BRI \i_j~satelllte system) v A
: A .
SRR v =
S R '1.23_Acqulsltlon of technlcally related _
RIS A vocabulary. N PRI ‘.‘.:,‘f

46

Sy R o : o

‘2;,fUndersﬂandingpthe character of the electro- '

’VTLmagnetiC'spectrum;~“”



' ‘ ‘t,\‘»‘
2.1 Disti%guish"ng between the visible and
invisibl 'regions of the spectrum,. with
emphasis 'on the ultraviolet, reflected -
‘ and thermal 1nfrared reglons.,' :

2.2 Empha51s on: unlque reflective features,
“"such as’ dec1duous and coniferous forests.
as well as sedlmented versus clear water.

3. Recognition of'natural and cultural features on.
satelllte 1magery

3.1 Assoc1at1ng env1ronmental features wlthrmw
~+.*  tonation, texture and spatial resolution.

. oA |
43 Appllcatlon of Landsat data to a’ varlety of

\

’env1ronmental stud1es.7

|-

As part of a group act1v1ty, students wvere asked to hfffﬁ
"superlmpose transoaren01es of topographlc maps onto false— o
color (C- l) Landsat lmagery of the same scale and reglon |
(lr250-000)'_ Students were then asked to locate a varlety
7:o£/cultural and natural. features and suhsequently afflx _f;
identlfylng labels onrthe 1magery. | |
. ‘As a homeWOrfvassignment4for~the.following week,
vstudents were to 1dent1fy twenty cultural ‘and’ natural fea—»
'turesvon a Landsat (C— - age of the West Central reglon of

‘Alberta (sc/ie*' l 000 00, . Each student was. glven an

f;Alberta Road Map on whlch to dellneate the Landsat frame

i»parameters.‘ The road map was 1ntended to gulde the student s7

9



" orientation to the data frame. T o

ParticipantS'»PerceptiOns (Day-4)

i

'

The sllde presentatlon entltled "Introductlon to Remote

Sen51ng “(Appendlx E) generated many questlons w1th the

-~

-_students being- encouraged to speculate and hypothe51ze

_answers.

The mapplng exercrse prompted thls student comment "I

pthad to p01nt out areas on the (Landsat) map.“MIt was great!:
The best so far" and after llstlng the concepts learned to
‘date, oJé student noted (1n has journal) that he was “get—'
tlng VERY 1ntepbsted ‘in remote sen51ng (student S own

w7

emphasis).

Students encountered llttle dlfflculty as they moved
]

‘scale 1mage " In addltlon, they eaSLly dlfferentlated cul—

’tural and phy51cal features on both the road map and satel~

48

A Wfrom Landsat 1magery at a scale of 1: 250 000 to a l 1 OOO 000

itllte 1mage. The fact that the road map s scale (1: l 500 000)‘

_was smaller than the 1mage scale (l 1. 000 000) presented %%

'11ttle dlfflculty.,‘ Jiv.‘m;' vﬂﬁé§f’
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Day 5 - all day session (5 hours) .

AN

A. 'Morningvsession (3 hours)

T

1. 'The orbital characteristics of the Landsat satellite ,
were demonstrated utlllzlng a Landsat model and a

tlarge globe Orbital characterlstlcs emphas1zed
were: . ‘ ‘ 4“"”

a) sun synchronous IR
b) repetitive coverage

c) near -polar orbit.
d) near globalvcoveragev.

2. A modified'versiOn of_the slide tape minicourse
o entltled “Landsat-‘ An Earth Resources Satellite;

System" by Shlrley M. Davis was then presented

v
i

2 Students ‘made anproprlate notatlons on the mlnl-
/ -

.course worksheets that served to 1llustrate the
followﬁng concepts.

a) scanner systems (Return Beam Vldecon and .
Multlspectral Scanner) :
~b) orbital characterlstlcs of the Landsat
. satellite
c) structural. features of the satelllte
d) the mechanics of the receptlon and trans—
-mission of data
e) the varlous appllcatlons of Landsat data

3. The students correctedythe-assignment of Day 3 -

'namely, locatlng various 1mage centers and orbltal_

paths of selected West Central Alberta towns



(Appendix D).

4. The claSs then viewed the NASA film entitled‘
0

"The'“

"Fractured Look"-whlch examlned geologlcal appllca—

- tions of remotely sensed data ” The £ilm emphasrzed

: o\
N how' Landsat satelllte lmagery can be used to study

_earthquakes and volcanos

. '5. The last haif hour of the morning’seSSion.enabLed

stddents‘tof'

’a) organize their note/log books

. b) complete the assignment of Day- 4 i.e;,

.the identification of twenty natural
and cultural features from a Landsat
‘image

.c), enteyr their comments and observatlons 1nto

\ thei¥ dally journals .

R ¥

B. Afternoon Session (2 hours) .

|

1. ‘satellite 1magery (slides and hardcopy) of the Mt."

A

St Helens volcano were presented. The satelllte

rmagery Con51sted'of‘
. . - 4 K

‘a) pre and post—eruptlon Landsat (C-1) -
; "~ scenes of Mt. \St. Helens

"b) black and whlte time-lapse satellite

1magery recordlng the eruptlon sequence.

This second set of 1magery con51sted of five frames re-

ﬁcorded~by the Geosynchronous Orbltlng Earth Satelllte

w .

(GOES)

50



,The.conoepts of science, technology and society were

‘generated by the students are llsted below.

The uime span of thesefimages ranged‘from“lS ‘ oo

minutes to 8‘hours-after.the eruption. The scienti—
f1c agg technologlcal (remote sen51ng) aspects of

the eruptlon were 1llustrated ; ‘ ‘ -

e

- In order to illustrate the'sooial implications of‘_”

‘the eruption,: a 20 minute taped interview with a-

former resident,of the Mt.'St. Helens region was '

'.prayed.; Personal losses 1ncurred by the- 1nterv1ewee’

9

were related In addltlon, the interviewee's philo-
; . -

k]

sophy towards life illustratedvone‘way in which.

people cope with catastrophic‘situations.A

.‘\

o -

R

then linked to the central issue “What are somefof

'.ithe sc1ent1f1c, technologlcal (remote sen51ng) and

B

s001al 1mp11catlons of the Mt St. Helens eruption?". .

The . students were then asked to suggest some appro—

T~
\ :

prlate research questlons that would address ‘this.

‘ gentralalssue,_

Subsequentiy, the students generated ten questlons.v'

‘Each questlon was class1f1ed accbrdlng to whether
‘the students felt the questlon had sc1ent1f1c,,tech—'

-nlcal or 5001al 1mpllcatlons. The ten questlons

N o ' ;-d ’ o 'f



1.. why and how did the eruptlon occur? (Science and
Technology) B o
iy

2.  What personal losses resulted from “the eruption®?
(3001eta1) . : ‘ R

3. What role*did the scientists play-inypredicting
o the eruptlon of Mt. St. Helens? What instruments
were used? ‘(Sc1ence and Technology)

4.)\What effect did the eruption. have on the phy51cal
" and human env1ronment7 (Sc1ence and Soc1etal)

V‘S.A What are some of ‘the hlstorical aspects of Mt. St.
: Helens. - i.e., eruption history, origin of nameZ
etc? (Sc1ence and Societal) ‘ ‘ B
6. Are future eruptlons likely? (Science and Techno-
logy) : : ‘ '

. 7, Why didn't lava flow from‘? St. Helens? (Science)
8. What were some of the social implications in terms

of: 'relocation- as well as the physical and mo%tal
health of . those affected° (Societal) T

9.‘ What role did the government have durlng the pre,‘y
act1Ve and post—eruptlon per10ds°~ (Soc1etalr '

10. On what ba51s were people compensated for thelr
losses? . (Technology and Sog;etalL

!

5. The students then prOceededﬂto determlne'the'method'of

allocatlng respons1b111t1es. The student 1n1t1ated

3

fde51gn entalled the formatlon of flve groups with each

group_having two,members Each group would’ con51der
Ttwo-research"questions. A lottery was. chosen as ‘the -
ﬁeans by which group,membershlp and ass;gnment would

be determined. .

a

6,;The studenthdeCided'that,each group would report their
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o,

findings in oral andAwritten;form. Students were
then aliowed‘totexamine the materiels displayed iﬁ
order to identify which resources were appropriate
to their reségrch guestions. In‘additioﬁ/ other

potential information resources were discussed. i
. , ‘ ) . ( . —.,_“
o

7. The assignment'for the following.week'required each
group to prov1de the class with a progress report

on thelr efforts. The: progress report was

clude those resources 1dent1f1ed as belng apgro-

Participants' Perceptions_(Day 5y

destructlon);
3

lectlons of a Mt.

Q-

(towards life)".
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'} r-=

t

H‘
The classroom Leacher notcd that the "Students (were)
L™

able.to l;sten to (the) tape without sxgnssof restlessness
“(andf'related the enoeriences'of‘the oié womanto‘thOSe of
elders in thelr own families™. The claserOm teacher also
noted "obvious interest" as students proceeded to generate
researdh quéstions appropriate to the central issue‘(Appen—

»

dix G). o

' Students lnltlated the notion of a lelSlon of respon—'
sibilltles (ln handllng the research questlons) and estab—‘7
lished a- methodology (drawlng”lots) through.whlch this was

“to beyaccomplished. Students were highly self-motivated tqﬁ%

.

‘ L , :
locate ‘appropriate resources that were pertinent to their. .

toplcs of" con51deratlon.,wd' t _!

) "o

A v

In summarizinéfthe day's events, studenhts commented
 that "we had remote sénsing all day. 'I'm glad. It's

qreathG and "The whole day»gas excellent. I reariy'enjoyed
3 \ \ "

T 8 ; >

it. ’ivgot'a'lot.ﬁone"f

&

A flow chart indicating the research”questions of
concern to each of the fives groups was dlstrlbuted (see
Appendlx G) Students artlculajgé thelr spe01flc research“ e

questions and Frov1ded a general outllne of thelr progress

@ T



_ : = S _ L, 4 »
: 3'd
to date.v The progress reports also revealed the resources

’

K]

\relate any spec1f1c problems encountered to date., Subse—zp

' o

quent to the presentatlon and dlscuSSLOn of the progress
/. ‘u

o
reports, the researcher worked w1th 1nd1v1duals and groups

on thelr reports._t'”

B . . L , ‘ L E e o -:v | .,-, L : '~‘>
.. Participants' Perceptions (Day 6) - ! 3

The progress reports 1nd1cated that the majorlty of

’ffStudents had been successful 1n obtalnlng approprlate're—v'ﬂ

A

Vﬂsource materlal Onepresearch questlon, "What physlcal and

{

‘-:psychologlcal effects dld the volcano have on/those affected"”'

-9

| R
',Zby the erupthnan,_stlmulated con51derableédiscu551on. The R

‘g,dlscuss1on centered on the de01s1on o% a }

2

”fHelens' res1dent (Harry Truman) to remaxn 1n the areav— even BREE

»\;,.- ;

'“3though the eruptlon was 1mm1nent. Several students felt

‘7others ralsed legal and ethlcal impllcatlons of su1c1de

}"'-‘- : PR ,' /,: .

. -

‘_“ . . . . --b_

;%j?{» The remalnlng portlon of the class perlod was spent

v

Tfhelplng 1nd1v1dual students w1th thelr reports.c Durlng thlS'T'

1nterval the classroom teacher noted that "Remote sen51ng

.....

x o
/.

FUPCIR B i
: ;",- - .}: ‘:';,‘ . ; ; S PR i .’v“. . o o | }u‘ : :
' Student reflections on thé day's events. included::

j*termlnology (was) just flow1ng froq (the;students ) 7ongues

v e .. ‘/ v_ ! , LRt . g N o . vvl_ N "

L R P
Vel LA LT
53N :

used to date and prov1ded students w1th the opportunlty tob‘v

”-that 1nd1v1duals have the freedom to choose to dle, whlle:'7

T Cuwnr

55,

ng' time Mt St.,’9'
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~"Today, we did work"on o')ijeports, it"waSn‘tr‘@d
- ‘that fun because I. dﬂn ave enough ‘
' lnformatlon : / o

ﬁWe are. d01ng Mt St He‘ens. I love hearlng
‘about it. It's: great' I hope CH Wlll keep
worklng on it". _ A
Vja “Today, I had é good day.O I have started my
o report from the notes I.took at home"-

: . B ».“ Co . '\-" R
Lt S WY a0

‘bay' 7 - all day =~
\ Four students were absent due to thelr part1c1patlon

ES

"lt 1n a school track meet.'fh . }‘fj'f 7ﬂ‘fh -g*f ,e""f“" -"J;'lfc

-

”eHelens.: A Washlngt'n state map was utlllzed in con]unctlon

* 1

l]respectlve resear h questlons._ Subsequently, two v1deo

‘ Wtapes entltled Pollutlon Below and Pollutlon Solutlon werebdh]juﬂ=
;screened and followed by dlscu551on.A Flnally,ia debate r\_ﬁfﬁ

between two teams of three was organlzed and held on the,f

7;gpros and cons of remote sen51ng technology.‘o‘;b:lA'

:';J-.



]Participantsf.Perceptions»(Day 7)

‘Students were able to determlne the dlrectlon that a:
};camera would hate to p01nt in order to obtaln the varlety
“of photographs screened They were also able to dlfferen—f

f,ptlate between obllque ahd vertlcalwaerlal 1magery

.hfr;iaf The students commented that they "enjoyed the debateﬁﬁ“ﬁx

d’dandvfound that the remote sen51n@ unlt prov1ded "moré chance

":ffor dlscus51on than other subjects" ' Durlng the debate thellh

'n"pros" focused on’ the general advantages of remote sen51ng

'»;whlle the "cons"vaddressed the dlsadvantages of the Landsat Edc;‘4d>

ﬁsatelllte

Pr;or to departlng for tour of the Alberta Remote,'

3h”Sen51ng Center (ARSC),'students completed the posttest on“\~5d7\‘t5o
“Ithe Soc1al aspects of Sc1ence (TSAS-—'Appendlx C) The ARSC

!

ftour (l% h*urs) empha51zed the technlcal equlpment assoc1r”‘

f.ated w1th ’.e process1ng, 1nterpretatlon and appllcatlon of

R : , T

:7remotely ;ensed 1magery 'f?fiﬁldapff.df g};*Q.;: S ,_ur;f”

' S B X S . ST 2 — ; . for i n

{fnParticipavtS'JPerceptions;(Day 8) T oo

Ve B e
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45 mlnutes / At the Alberta Remote Sen51ng Center (ARSC)L
1personnel assoc1ated w1tg the aspect of publlc educatlonff
‘presented an overV1ew of remote sens1ng and conducted a

‘."hands on” tour of the center E equlpment "»:;‘ ‘”.QN\\’» [

""(j "“ The classroom teacher observed that students were

' qulck to demonstrate "how much background knowledge they_

"already had" durlng the 1ntroductory overv1ew. The students' _f"ﬁ"

Vrbackground knowledge prompted ARSC personnel to note that

"*,"the students eXhlblted extraordlnary Sklll at 1nterpretlng S

- aerlal and satelllte 1magery" 1n addltlon to thelr "very

Tlmpress1ve background knowledge

The classroom teacher noted that durlng the explana—f'“
vtlons of the technlcal equ1pment,‘the researcher endeavored Tf"

/

to relate "aspects of the talk to'partlcular facets dls—fﬂaﬁ

>

'1i.cussed 1n class" wthh "seemed to"help the students concen—:'r

*7ftrate for a longer perlod of tlme&than“mlght have been pos—~;f>'

B

‘v81ble" f Durlng the course of the tour the classroom teacher -

b

'Iiobserved that "students asked a myrlad of 1n51ghtful queﬁ—‘_jﬁ_j}{‘ﬂ

L

xjtions and made con51derable effort to understand and relate T,hf‘

‘ R x}f@ Vo
‘the technologlcal as%ects of the equlpment to thelr present

'j”knowledge : The classroom teacher e flnal observatlop was _iv

f."NOne of the students appeared bored or dlstracted‘

?were deflnlte 51gns of hrgh’lnterest throughOut the tour,

tf.‘ Q: _..1

°5f”awe and apprec1atlon for the technology presented to them.:f



Addltlonal perspectlves were prov1dedvby personnel
jhfrom the Alberta Remote Sensrng Center , Center personnel

' have, for the past several years; lectured and conducted
:tours of the faC111ty 1n order to 1ncrease publlC awareness
,and understandlng of remote sen51ng Durlng the-course ofc‘
fthe fleld trlp to the Center, Center personnel commented '
lAthat they were "very 1mpressed w1th the/way 1n whlch the

‘»students rntegrated thelr background knowledge 1n order to:tf

\M

ulnterpret remotely sensed lmagery" The same personnel also'i‘;

A‘ oty
o F

'Lnoted that when compared to other elementary,‘secondary and

\_'cz

“-onst secondary students, thls group exhlblted “extraordlnary

fSklli at lnterpretlng aerlal and satelllte 1magery

Student 1og entrles relatlng to the fleld trlp stated

f}’that"~"The trlp was. excellent“ ‘"I fOund 1t very 1nterest-

“hﬂing" "fantastlc" and "I learned a lot" One student noted

“the "machlnes were amazrng and wondered "who w0uld havey

‘:lyhead;blg enough to 1nvent these thlngs'">f

.;:; B

I'The researcher percelved the fleld trlp to be an f,f
xcellent follow—up to the unlt.y Personnel at the center"'
|

”Z;effectlvely 1ncorporated 1magery of Mt St Helens lnto the ) o

:Z'itour Wthh served to relnforce the context of the unlt " The L

"one and one half hour tour prov1ded the opportunlty for

' y,l 59

. o
2 )

.:-students to 1elate and enrlch thelr conceptual background 1n :

._,remotegsen51ng. LT



The analytICal and 1nterpretmve equlpment at the

"ICenter served to capture the lnterest, lmaglnatlon and

\

‘enthu51asm of the students It was suggested by’ the class—
froom teacher that “another half hour or so mlght have been_,

'hbeneflclal allowrng the students the opportunlty to 1nter—

¢

‘n;act among themselves rather than- just between adult and

s

'7:ch11d"" Several students commented.that theV would have;

“;fhllked more tlme w1th certaln pleces of" equlpment 5 Future

60

“Wufleld trlps could, 1f fea31ble, Span two hOurs w1th a short.~

:7Qbreak prov1ded after the flrst hour. tudents were, how-

‘"ever, encouraged to return at anytlme on thelr own, by both

'the Center personnel and the researcher

."'
>

.. pay 9 - all day session -(5 hours)

pﬁéifMérninngeSSibnrf-*

The Remote Sensrng Content Test (Appendlx B), was
¥

- admlnlstered : After the mornlng break, students workedi

©oon the COnSAT analy51s (detalls in Chﬁpter III)

[

'jB;';Af%érnaqnjséésiqh Sl

*f/lf ffh;h‘;htgshj.ia‘5,"

"T'Inltlally each student wrote letters to f-(l) the"“‘

“N-tstaff of the ‘rff &ir.f* ‘*énd, 1n Wthh they were:

’”'to_descrlbe"

ve<aspects of the‘ B
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,Nremote sen51ng unlt Secondly, a questionnaire evalu—
ﬂ N
gtlng the entlre enrlchment program (September June) ‘was.

’

dlstrlbuted by the classroom teacher. Students were
individually 1nterv1ewed with respect to thelr ConSAT
'structures1which.had,been generated 1n‘tﬁe morning

N - o ° o . o ‘ .

session. . S

Part1c1pants Perceptlons {(Day 9)
Unllke the pretest - mOSt students completed thev'
majorlty of questlons on the Remote Sens1ng Content Post—

ntest,

i
A a
a

‘fhe'ConSAT ltemsv(Appendlx I) were arranged by stu—ﬁn
dents on-an 1ndfv1dual bas1s. One student reflected that
: the size of the cardstock (12" X 18") d1d not glve hlm suf-f'
flclent room to organlze the 1g%m§ ln the way he wanted to..q-
The task proved Lo be lengthyd(36 items to categorlze), yet
students persxsted in thelr determlnatlon\to complete the
organlzatlon.; A few terms presented dlfflculty for some
p'students as revealed 1n the subsequent 1nterv1ew.‘ The dlffi—

culty seemed to lle w1th those terms hav1ng multlple conno-ff\

'tatlons for thewgtudent.‘ Asaa consequence such tew‘:

dlfflcult to categorlze.i Students tended to do e



more specifically related items.

-

In their letter to a friend, most students recommended

" 62

H;thefremote‘sensing’unit as being "worthwhile", but cautioned’

Y

‘_tnat "a lot of work was‘reQuired"-andhan‘initial‘"commitment

'(to-tneaunit) was‘important".

o

Durlng 1nterv1ews w1th 1nd1v1dual students about thelr

respectlve ConSAT structures, the students explalned their
o

~organlzatlon of the ‘items and prov1ded a fatlonale for thelr

‘«dec;51ons. “A sample (Student #6) ConSAT task’ 1s Prov1ded ln

Appendix J.

3
'"Today, I wrapped up all'I know about remote sen51ng. I
u‘thnnk thlS unlt was fun"; “All in all 1t s just another_

;

~""excel.lent.'d_ay» and "TQO bad it's over”

. SUMMARY
\‘The unlt 'S de51gn and 1mp1ementatlon'encompassed a
'Varlety of materlals and teachlng strategles. The materlals
utlllzed 1ncluded fllmS, v1deo tapes, SlldeS, tape record-
'1ngs, worksheets, satelllte 1magery, plus an assortment of

4reference materlals, detalls of Whlch are prov1ded 1n

Appendlx F. Slnce satelllte 1magery 1s expen51ve and

@

Flnal student journal entrles 1ncluded comments llke.\, '
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.

'delicate,,an effort was made to mount and laminate these
materials in order that students could have a "hands on"

experience. B ' ' : -

In terms of teaching strategies} the lecture method

.was de—emphasized'in favor of'(l) worklng and sharlng in
fsmall groups (2-3 students) and (2) the oral presentatlon of -

flndlngs resultlng from 1nd1v1dual research prOJects

'\i

In the capac1ty of "teacher“ the researcher encour-

L,
raged a colleglal relatlonshlp w;th the students. _Students

"were individually reinforced in their expressed achievements
and interests both in and:Out of schooi.‘fAfter'completing
the fleld work assoc1ated with the study, the author was

1nv1ted by the class to return for the year end party

Under thelr ownslnltlatlve, each student had-gone tO»con—*

R ~

”s1derable effort to preoare a unlque thank you capdmreflect-
a ¥ :
J,lng thelr apprec1atlon; All the cards were promlnently dis-
played on'a bulletin board prlor to the author s arrlval. E

' As a flnal touch Slttlng on a table 1n front of the card

,5dlsplay, was an attractlvely decorated ¢ake. The cake had

e
tﬁdents and was subse-

been made by a mother of one of the s

-quently@ﬁecorated (under hernson s suﬁervision)gWith'af'
o L. i ) \';‘,‘jl‘ . “ . s ‘ \ . -
Landsat55atellitenand the inscription’ "Here's looking at

youl!™. Ty
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CHAPTER V|

. , ga - ' Qﬂ
FINDINGS: QUALITATIVE EVALUATION ’
. ' . ' 3
a N v Y
¢ - , o ‘ .
This~ohapter deals with the analysis and‘interpreta—

tion of the qualltatlve data generated by- the study. " Infor-

dmatlon from journals, class dlSCUSSlonS, stud nt reports and'
'surveys along w1th observatlons made by personnel assoc1ated
‘ with the.Alberta Remote Sen51ng Center,/comprlsed the quall—lf

tative data base. For organiéational ﬁurposes this chapter..n

has been divided:into two mafh sections. The " flrst sectlon

deals, in turn, w1th the qualltatlve flndlngs that relate to

<y

researchaquesthns 2" and 3:

" (2) Can the technology of remote sen51ng
: . serve as an interfacing medium in the
context of an integrated 501ent1f1c
and soc1al 1nqu1ry7 : xE LT

'(3) what effect does ‘remote sen51ng have ‘on
‘ student mot1vat10n7 :

'_THe second section cdnsiders'thOSe qualitative'findingsvthat
relate to the unlt s spec1flc knowledge, Sklll and value

objectlves prev1ously outllned 1n Chapter IV.

LY



L]
_RELATIONSHIP orx QUALITATIVE FINDINGS TO RESEARCH QUESTIONS .

T
.7

(2) Can the technology of remote . sen51ng :

.~ 'serve’ as an interfacing medium in the '
context of an 1ntegrated sc1ent1f1c

~and social® 1nqu1ry° '

4

" The’ remote sens1ng unlt developed sclentlflc and ‘tech- -

lnologlcal aspects of remote sen51ng and related theSe
”*aspects to a c0ntemporary soc1al 1ssue (the eruptlon of Mt.
. 8t. Helens) The sc1ent1f1c aspects of remote sensing were
‘deVeloped within the context of the three major concepts of
”jthe elementary sc1ence currlculum (referenced in Chapter ITI
iand detalled in Chapter IV) ‘ThlS theme of~develop1ng an
.-apprec1atlon and understandlng of the 1nterrelatlonshlps
'mOng SC1ence, remote Sen51ng technology and 50c1ety was
‘conSLStently relnforced by the NASA fllm series entltled

lgandsat. A Satelllte for ALl Seasons (Appendlx F).

V"

-

Each film in' the series addressed scientific‘andhteche

-

66 .

,nologlcal aspects of remote sen51ng ‘and subsequently applled

‘these aSpects to an approprlate soc1al context.' For example,
‘the . fllm "Pollutlon Solutlon" applled SClentlflC and techno-

logical aspects of remote senS1ng 1n order to 1dent1fy a.

. ,) \‘,

specxflc source.of water pollutlon. Remotely sensed data

°

was collected and 1ntroduced as ev1dence in court ThlSv
. _ _ . ’ o

Y
\



y
\

ev1dence, in turn,. faCLlltated the 1dent1f}cat10n and

viction of the Party responsible for the'pollutlonax
summary, Lhe film clearly illustrated how remotely senSed
data can enhance informed dec181on—mak1ng
fherfiims in the series were short (12 minutes); con-
tempotary and served to illustrate Qarious appiicationsyof
remotehsensing. Durlng the- screenlng of - these fllms, both
the clas®room teacher and the author observed a hlgh level
uof student‘attentlon and 1nvolvement _as students related to
the scientiﬁic, technologlcal and soc1al aspects of the
.‘films.._- S e | |

In. addlt;@n to the NASA film. serles, the role of re-
mote sen31ng as an 1nterfaclng medium was manlfest by the
Variety of~research questions/topigs developed by the
B students»forutheir repQrts}. On_Day S,‘forhexampie, the’
_students‘generated and Classified teh researohtquestiohs
‘(Appendlx G) .. Bach duestioh'was classified in aécordance
‘w1th its percelved sc1ent1f1c, technologlcal and social im-

4

. pllcatlon. SlX out of the ten questlons were deemed to

'warrant a multlperspectlve approach, meanlng that the stu-
»"

dents-felt these‘questlons could’ best,be.answered through-a

; consideration_of more than one perspective,‘for example a

science and societal perspective.
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The folIOW1ng 1llustrates how thls multlperspeotlve
app@%ach was manlfest in a student report on the toplc "Are
,Future EruptLOns of Mount St. Helens leely?" In this

report, the" student chose to use the technology of remote

sen31ng to 1nterface the roles of scientists w1th the social

51gn1f1canCe of belng able to provide tlmely warnlngs about

_ Potentlal natural dlsasters. ‘1 _ ‘ . j ‘
. . - ) - | : ‘ \
'ﬁka , The researcher was ‘most encouraged by ‘the demonstrated
‘1, . 0 N

~fuaballty of . the, students to generate appropriate research

'hque%tlons.- The questlons-were con51dered to be appropriate

BRI . Ve

'because they addressed.a var?ety~of’SCientifio,Atechnologi—
cal and social 1mpllcatlons which relatgg/io the Mt. St

. Helens‘eruptlon.' The ' students went on to cla551fy thd%e
: S i

- A Q, i _
. questions which they;percelved‘to have tHe follow1ng‘1mpll— .

p R e ) ) [ : . o . ’ . E

v cétlons: ‘ o

1

f;f} ) (a) ~ SClentlflC and Technologlcal
PRTI 1mp11cat10ns

s

3 questions

(b)'.SCLentiflc and Social - o L -
: 1mpllcatlons ~ . 2 questions

'(o)‘.Technologlcal and social .

",;;” ‘ : - a" lmpllcatlons -gﬂlwquestion" L
(ay SOClal 1mp11catlons . v'_h~ 3 questions .
' . (e) 801ent1flc 1mp11catlons G ]J% ‘I‘question B ';@

Tt was interesting to hote.that students were capable

e . 4 oy

1 N B
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g
(&

. temporary soc1al 1ssue,;i /can enhakce the ba51s\on Wthh

the 1nterfac1ng potentlal of remote

of con51der1ng each research questlon from a multlple'

-

501ent1f1c, technologlcal and soc1al perspectlve, thus‘T

'demonstratlng a. necognltlon that problems or 1ssues may bel

3

resolved 1n varlous waysav An addltlonal observatlon was the

fact that none of the questlons were percelved by students

to only have technologlcal lmpllcatlons.ﬂ,ln*those questlons

: - D
elther a sc1ent1f1c or soc1al 1mpllcatlon_ '&w'
T R e A 5 :\__‘,_,?_ . iy

© K /

\7¢e' ThlS later observatlbn may lead to the 1nference tha@ |

i

the students percelved'reMOte sen51ng technology as hav1ng

‘“vnan-rntegratlyeﬁrole,lnfaa cmence:related730c1al lSSue: gjm"

- 7

< - i

e 1nformed declslons are made.: The ddta further suggests that

A . SR ;
1t was nétﬁéemote sen51ng educatlon per*se that fac111tated

1

where technology was a factor 1t was 1nvar1ably llnked w1th =

. v»‘, S\
A H ’

the 1nterface between 501ence and soc1al sttdles, but ;atherhf

o 4 - i

the data generated by remote senSLng”

‘.x,

dependent on the data ayallable and the approprlitenessAof

such data to the tOPlC of lnterest.'wv'” ; SN
Tt Ry
N I

"sensed data w1ll‘belrw‘

technology Thgrefore,,"

e

o



, tlon durlng the remOte s%9sing unlt

0

R

>

O’

ST A . , : ‘ ‘

(3) What effect does remote sen51ng have
OT: student mot1vat10n° Sl : .

*;Y~L:v. 7.En7ff, = 'vff?d;('ff‘;.wf[3iyf

T Lo S S IS oA . o

e “The part1c1pants perceptlons (prov1ded 1n Chapter IV)

S

prov1de a bas1s for 1nferr1ng the degree of student motlva— S

The students journals prov1ded 1n51gh% 1nto thelr“

>

perceptlons of the remote sen51ng unlt : From the outset of

the unlt,.students recorded COmments (c1ted earller) that

reflected a hlgh degree of lnterest and enthu51asm foruthe

LA

. :remote sensrng unlt.. Judglng by the dally student commentsf“

that followed (referrlng to the student perceptlons c1ted 1nv:"

1

70

Chapter_IV),‘lt would appear that thls 1n1§aal hlthlevel ofﬂ"

RS

1nte est and¢e“thusiasm was malm&alned throughd%t the coursea

i ) ) CoL

'I_ B R P N

L7

"“Q"xn-aaaiéioh, the researcher observed that the studentsff

iy

requlred llttle encouragement to part1c1pate 1n class dls—'

v1t1es and homework a551gnments,

SO

'Lf cussron and 1n many cases were anxrous to start class actl—"

S
b

w9fhe “lassroom teacher s’ comments also reflected the
SN qﬁﬂ T LA SR ,r-”ﬁ
degree of'_ udent 1nterest-’t"Students (were) abl td\‘ i

llsten...w1thout SLgns of restlessness ‘"Studén&&.f:sc1—'\@?

K

B2

1’?@ R
i

; nated.;.l “None of the students appearedabored orhdrstrac—-"“r

R B




¥ N

SO

v
.

I

o These flndlngs tend to corroborate those of an;earller =

"'study (Smlth 1980) concerned w1th the use of Landsat
':”'1magery by secondary puplls ‘Smlth 1980) observed that )

}y "Puplls showed that they enjoyed worklng w1th the new

_ materlal (whlch proved to be a) very useful Stl ’1nsﬂf.°

‘;(a .48) Based on the flndlngs of these two st_dles, it:"

*qQappears that the students 1nvolved (whether elementary or‘!
secondary) shared a s1m11ar&hlgh degree of 1nterest and V‘;L_?_ff/bun

[

f”enthu51asm for remotely sensed 1nformatlon -

LRI, X
v

' RELATIONSHIP OF QUALITATIVE FINDINGS TO UNIT OBJECTIVES |

L The qualltaﬂlve data also prov1ded a ba51s for lnfer—“
”rlng the extent to whlch the potentlal learnlng odtcomes of‘

R

ffthe unlt were attalned ' The unlt s objectlves (spec1f1ed

'fﬂ}ln Chapter\IV) reflected a con51deratlon<§f both the cognl—avh*
"tlve and affectlve~doma1ns as well as:;‘areas of sklll devel—fj'f
‘Qtopment.,

2
s N B - . CR

The extent to whlch the students as5001ated the unlt S;ﬂ
-icontent and strategles w1th ‘an: opportunlty for learnlng were V<7

:ffrevealed 1n a surveyqﬂlndependent of this research) congucted

‘ .

SIS PR ; > RS
M : S . SR [ S
Wt . o - L T
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‘on the‘final day of classes., Thevsurvey’questxonnaire,eb.

: developed by the classroom teacher,»con51sted of fourteen 7
k;open—ended questlons and was 1ntended to probe the studentsk
.perceptlons about the 1981 1982 enrlchment prOgram. .Thel"
“remote senSLng unit- constltuted one~of over a dozen.act1v1— fr}rgt;.d

; tles in. whlch thé students had engaged in, Two of the" |
questlons on the survey were: '"What dld you enjoy most

"about~enrlchment°"£ and "What act1v1ty dld you learn the

; . s I v Yy

- most from°".v Out of the elght questlonnarres returned two

i 'y/—" g"

students i

fled remote sens1ng as the aspectéof the

)

23 .1earned.the;most(pﬁ'l_,s;q v;fap '_'“?}7
e

EN

The students manlfested thEL</degree'of‘learning inah

.numerous ways, for example,‘ln»thel oral presentatlon“of
:33'reports.v The varlety of toplcs addreSSed by these reports
”?;made it fea51ble to con51der each of the sc1ence and s001al4~

Tstudles knowledge objectlves. Innpresentlng thelr reportshiu"'

_fstudents adopted the role of "teacher and frequently used y
‘thelr own 1llustratlons supplemented by reference materlals I
to explaln and clarlfy thelr toplc.f Fellow classmates,.ln’i
turn,,questloned and cr1t1c1zed one another s reports. ’
A , . = S "y

g

"‘é’. s

'iﬂ}~x The researcher endeavored to 1dent1fy ..... and express,.ﬂ

those elements of the reports that were common to one



“another and to 1ntegrate and relnforce 'known knowledge

"w1th the fllms, lectures and class-d1scuSs1ons.

'In»Chaptér Iv, addltlonal perspectlves that reflected
the". degree of student learnlng were prov1ded by personnel

;from the Alberta Remote Sen51ng Center,‘ Center personnel»

[

,had commented on the hlgh l. :l of awareness and understand—

B

f,lng Wthh ‘the students exhlblted durlng the tour of the -”3‘
?facrllty._; oo
. ) - ':-“ . s 3 . . - ;,f ' »o,\‘
Many of ﬁhe Sklll related objectlves were a&so

" @' e
t»addressed through student re4
o 9\ / :? ”
:experlence in- the collect@on, analy31spand synthe51s of data
f 4_)
‘ durlng the course of preparlng thelr reports. wﬁn addltlon

.‘?’. .

Y

= ;:,

' the unlt provrded students W1th the opportunlty to: pose

T

,‘relevant research questlons and approprlate hypotheses w1th

"trespect to the central 1ssue "What were some of the sc1ent1@w$ﬁ

"fflc,»
DA

vHelens eruptlon’"' Lastly, the students deve ooed a recog—'

techndloglcal and SOClal 1mp11cat10ns of _he Mt. St. .

l_inltlon of sgme of the potentlal roles that re»ote sensrng

shas in a study of natural dlsasters.. some of these roles

o

d;were 1dent1f1ed by students as belng preventatlve, hlstorl—i.J

jcal (provxdlng a pre and post record of a natural dlsasterr,x‘=ﬁ"”

"v;env1ronmental (1mpact analyS1s), plus related 1egal and ‘f‘Q;}oygId

e

-economlc appllcatlons.wo“

Bt

'arch Students galned further.;.:%

?‘v"‘&, \\‘

’v°

e

g
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The extent to Wthh ‘the value ob]ectlves were
addressed by the unlt 1s illustrated by the follow1ng

example; Con51derable class dlscu551on and debate centered

3

'on the dec151on of Harry Truman to remaln in the v1c1n1ty of

#i

1mm1nent danger near Mt. St Helens. Students ralsed the

ethlcal and moral issue of whethe ?"frsgﬁom of ch01ce“.in‘a'

s

‘:llfe._ The varlety of oplnlons

oy

$rate that altr:

”_soc1al 1mpac£ff,

e,_m -

< former re51denﬁﬁfﬁitthe Mt St Helens area) whose personal

phllosophy helped her to endure economlc hardshlp resultlng_x

-i from the eruptlon;

An hlstorlcal perspagtlve of" the Mt St Helens vol--

KN

cano was prov1ded hx a palr of students who chose to trace'

the magnltude@and sequence of the volcano s prev1ous erup- .
ﬁﬁ tlons in relatlon to those of cher volcanoes.
; v ¢
L The data prov1ded in thlS second sectlon (Relatlon—v

shlp of @ualltatlve Data to Unlt Objectlves) reveals student'}r

o !

beh%slors whlch tend to reflect the knowledge, Sklll and

- val

v

1ty for the oral presentatlon of student/reports ‘was a majorjfgﬁ>,

74

o

objectlves of the unlt It appears that the opportun->3{

contrlbutlng factor 1n fac111tat1ng the attalnment of these :

" s

&,
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~objectives.
SUMMARY © - T

SV
v

The qualitat%ye findings suggest that‘wlthin'the;pdtQFA-

meters of this study:
L

(1) the remote sen51ng unlt prov1ded a common
h o, oL T A
y;.-.lnterface for sqmeiof the major concepts e AR

H.of the elementar% sc1ence currlculum
: v '

(Alberta, 1980). S R R

N ;| ) , “,

(2) tremotely sensed 1nformatlonw¢”arth bound,

-aerlal and satelllte lmagery)‘can 1nterface
fiwv_ e w1th an approprlate secmal 1nqu1ry and enhance

‘thegprocess.of_lnformed deC1s;on-mak1nq,‘

“.:(3)7 remote sens1ng technology fac111tates llnks ,
?“between elements of science and soc1ety 1n a

-sc1ence related 5001al 1ssue.‘

W
sy

.“'v(4),’part1c1pants tended to v1ew the remote senS1ng

. unlt as a stlmulatlng experlence and percelved/

Ca p051t1ve correlatlon bexween the levels of

>mot1vat10n and learnlng.



(5)

studen£ learning was manifest in both-the'

‘cognltlve (knowledge objectlves) and affectlve

At ,7
(value/attltude objectlves) domalns, as well as

i

';.41n the area of Skhll develqpment. :

5A

76



CHAPTER VI

‘FINDINGS ~ QUANTITATIVE EVALUATION o ‘ . @f

. Chapter VI deals with the analy51s and lnterpretatlon
of quaﬁtltatlve data generated by the three 1nstruments‘ L
“‘descrlbed in Chapter IIT. . _For organrzatlonal purposes thlS
i chapter 1s lelded into three maln sectlons.' The flrst sec— 4;§§¢

tlon relates the flndlngs from the Remote Sensrng Content

‘ QTéEt and the ConSAT Task Analy51s to the question -,"Can

:félementary students acqulre "and . structure knowledge related i
ia'to remote sen51ng°".' The second section applles the flnd-

‘Alngs from the Test on the SOClal Aspects of Sc1ence (TSAS)

to the questlon - "Does student awareness and understandlng

of scfentlflc, technlcal and practlcal aspects of remote

sens1ng enhance the development of thelr understandlng of

-'the relatlonshlps among 501ence, technology and soc1ety°".

. The - flnal section dlscusses the relatlonshlp of the quantl—

' tatlve data to the unit objectlves. _',: : TN

 REMQTE SENSING CONTENT TEST AND ConSAT TASK ANALYSIS
. v SRR v - o , .

1. Remote Sensing,Content Test (RSCT) . 7

S
&y

. Sl . .
- . N

The purpose of. the RSCT was to assess lnltlally the»
: students background knowledge w1th respect to remote sens-— -hg-“'

1ng’and.then subsequently measure the extent of content
y 77:v ' '



mastery. The data provided by‘this instrument provided a

basis

‘for answering the question - "Can elementary students'

acqulre knowledge related to remote sensing?". The‘pre'and

posttest results (prov1ded in Appendlx H- 1) reveal that the

.

mean of 8% on the pretest increased to 54%-on the pqsttest.

- In order to identify areas of strong and weak concep—

ftual understandlng, he elghteen questlons were cla551f1ed

: ,1nto three categories accordlng to the follow1ng crlterla

- 4

Cagegory A - gquestions on which five or more .
o - students received‘full credit. ol
Categorzt - questlons ‘on which flve or- more;‘ ‘Q: o

o students received at least half '
credit but less than full credlt.: By -
: e

v Qategorz - questlons on whlch the majorlty

9 of students received less than
7 half credlt :

-~

Do,

. The items in each category are provided below:

?Categorz A

i

- ! : \\ :
A : \

Deséribe»the ElectromEgnetic Spectrum.

What colors make up - the V151ble reglon of the
’electromagnetlc spectrum’

:'What is the dlfference between the thermal 1nfraredr
- -and reflected 1nfrared reglons of: the spectrum’ )

’ I3

‘What is meant by the follow1ng terms: (a) multhr
band, (b) multistage, <(c) multidate?

78
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' Ccategory .B. .

. ny

TN
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10. Expl in the terms orbital path and image center

12} the difference between the cultural and the
features of our earth’

d

15. List soﬂe practlcal 51tuatlons in which you may want
to use EEmote sen51ng technology ‘ '

bt

1. What is Re ote\Sensing°

6;1'What\1s th dlffersnce between an 1mage and a

photograph
13, What are some ,advantages ‘advantage of Landsat -
- : lmagery wh n\cgmpared with ntional rdad’maps? .

18. -Explain why green vegetatlon appears red on.color amﬁjf‘
,;lnfrared i agery : .

~N

o

eant when we say - that ‘an object has a
.sPectra signature?- . o . 7 ‘

11. _What As a Land at. frame of data and how is this data'
used to produc an 1mage° .

14. §what does the.process of den51ty sllclng 1nvolve and‘
zwhat are some- advantages of this process?

16, . Explaln whypclear water a pears black whlle water'
' carrying sediment appears light blue on color Landsat
image;y;‘ L . o "

N e




" tions (Category A) that related to the physical properties

17. Explaln why a coniferous forest usually appears . !
darker in tone than a de01duous forest on a color
~Landsat 1mage. ,

‘Students were most successful in answering those ques-

LN

\rjof the‘eleotromagnetfc spectrnm and the technical'aspects'of

‘have been ‘the week folléw1ng ‘the 1nstruct1qjal§peﬁ§p

‘the Landsat satellite. -In addition, they could identify ap-

propriate applications for the technology of'remdte sensing.

I

!

Students achieved marginal success on those questions_‘
in Categofy“B which reQuifed‘the oonceptual'réfinement'of
remote sensing terminology and phenomena . , _\

3 ‘ : .
: |

‘Finally,'in_Category C,“Students“experienoed‘th

greateSt difficulty with questions relatingvto the\tec - \ .

\
~

nology of 1mage proceSS1ng and th% appllcatlon of sc1ent1flc\

pr1nc1ples to explaln observed phenomenon.
p

[l b T

Student achlevement on the Remote Sensing Content

posttest may have been 11m1ted by the lengthy 1ntervai (flve

-

‘weeks) between 1nstructlon (Days 3, 4,‘and 5) and testlng

(Day 9) A more appro rlate tlme for the posttest mlght /»*$»%ffﬂ?

[

\

ever such a strategy mlght have favored the aSSessmen'”of

[0 “_‘.'.' &

;the students ablllty to - recall rathet than reflectlng the1 BRI

students accretlon of 1earn1ng. However, wlth«respect to

©

whethe: the students were:ableitO'reﬁateIan lmproved tnder—‘_ Sl

|
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.

standing of remote. sensing, the pre and posttest means

 suggest a significant improvement.

Relating the purposes of the Remote Sensing C

Test to the findings, it is apparent that:

12

\

(l)‘students commenced the unit w1th a neg&@glble
¥ conceptual background in remote sensimgy
. CN
(2) the means of the pre and posttest—scdﬁ;;
: 1ncrgased from 8% to 54%

(3) students were most‘successful in .communicating
their understanding of the eleoctromagnetic
spectrum. and the technical aspects of the Landsat
satellites; less successful in their development

. - of an understanding of the technology of image °
v © . processing and the application of sc1ent1flc
3 C pr1nc1ples to observed phenomenon. Co
4.% * . .
2.  ConSAT Task Analysis . =,

*

— N . . . § . -
T x

The . COnSAT teSkgwas'administered in order to determine .
‘whether or not elemeﬁﬁary students.can structure knowledge -

'relatedsfo.remote sensing. A list of ‘'the remote sensing

iﬁéms)that the students were required to structure ig pro-
vided in;Apéendix I. - R S _ ’ : '}\7

) S
3,

/‘, An analYSlS of‘the structural representatlons generr;‘
" aked by the studeﬁtstrevealed clusters of 1tems hav1ng some,~

y

pe celved commonallty or: 1nterdependence. These flndlngs !

f.weré\conslstent w1th those reported by Champagne (1980b) in
;a\simular study of 1@ academxcallystalented seventh’énd, RN .y




¥

’”ﬁthat those 1tems percelved to haye multlple relatlonshlps

"Landsat satelllte" domaln.were ‘;orblt characterlstlcs,

scanner systems, rece1V1ng statloﬂs, Landsat frame and

and elghth qrade stud@uts. " In qpncral, the schematic repre-

'Stntatlons assocmated thh this study | loosely resemblcd a

)

trlangular.conf1Quratlon with the 1tem "Remote'Sen51ng" at |
' . . . # !

the apex. (A sample schematic feptesentation is provided in

Appendix Jj.‘ It was further-obserﬁed thatdhalf_of the stu-

dents paired the' definition of remote sensing with the

“RemoteQSensing" item. ’Subsequently,~eighty.percent of the ~

R}

dlmens1ons; (1) the "Landsat satelllte" and (2).the,"Elec—

tronagnetic spectrumﬁ(. The prefexred headings underrthe
A

’

'appllcatlons of Landsat 1magery !All students clustered

51m11ar ltems representlng reglons of the electromagnetlc

1

~spectrum under the’ Second domain "Electromagngtlc Spectrum

[

addltlonal 1tems were "non—V151ble“ ’"mult'stage ’ p#uS/two

addltlonal appllcatlons of Landsat 1mage

.\m:\\ \\t S : T -0 ‘ /

The 1nterv1qys that followed the ConSAT task r%vealed

/ v

,\/

: !
,gave students the most dlfflculty An 1llustrat10n of thls\

\

[
;frustratlon can be found 1n the clusterlng“of the 1tems

"Shoe Cove,"Nfld. 'and ﬁP;lnce Albext, Sask.". Song_dﬁﬁﬁ*

) AP N . . f Lo ) N . B ’ A

; . . ~ ' " . o . . ) N

! oA : | T R ! L . . .
R - S TP P T I
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.students prOCeeded to cluster the remalnlng 1tems around two

pon
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. . R RU R
o e ! ’ ) : .
, . A.\ (‘1. ,_‘{‘\ K
; i ! . R v \\\. . ,s » - . .r;_:» . .
students (60%) chose to group these 1tems under the sub-- ’
domaln WRece1v1ng Statlons" whlle others (40%) chose to
RE
't group these 1tems under "Cultural Features E
”“f_ Seventy percent of the stddents assoc1ated 51m11ar

.,,)

1tems under the sub domains of "Orblt Characterlstlcs"‘and:,

””"Appllcatlons of Landsat Imagery"‘ \ltems relatlng tO 1mage‘

A

proce531ng (receptlon, cpnvers&on and transm1s51on of data)“ o

s were\arranged less con51stently‘;;gﬁﬂf

infjcrﬁae_the follow1ng

"‘: S o AR
. k PORTIRER

I

'flfThe major flndlngs generated by the ConSAT task 1n—ft

/_ O ‘.r,. . IO l b L

s : A L e :
lisjl):'Studen\s cluster items. accordlng to'their

percelved\commonallty and 1nterdependence. ;,f

BN
IENY

bl(g)f“The remote sen91ng domaln is conceptuallzed as\g~'?

... consisting of two- ‘ma'jor.dimensions: - (1). the.

" Landsat satelllte and (51 the. electromagnetlc'
) » ‘ _ NG

3 spectrum.“

A\" R T _x,

‘-fhf(3if}Students share a common perceptlon in- thelr
e gselectlon of items related to- the electro-
'magnetlc spectrum.."_¢e,; /,, :

Ak °

"’f(4)f}A consensus (w1th1n the flrst domaln) ex1sts

~among. students with- respect to the. ldentlfl—,*'

;. cation Jf clusters and the elements: that‘

b ;comprlse thHem. Spec1f1cally, common - elements

- made -up the- "Orblt Characteristics"™.and . =

'f“Appllcatlons of Landsat Imagery clusters.!"
i

:‘Jr_(s)“;Students encountered problems w1th 1temsﬁfl =

¥+ . g having multiple ‘cénnotations. In ‘seme’ cases « .

... . .these items" reflected a degree of conceptual '

, \_amblgulty. ' TR IR N R e
‘ oy
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experlences were lnterpreted by the students.% The degree of

conSLStency w1th1n these 1nterpretatlons prov1des lnslght

- . Ry ‘n \_,

:’1nto how students structure thelr knowledge of remote sens—»

7in9, In addltlo the'ConSAT”task senved to reveal the SR
: degree of dlsparlty between the students .and 1nstructor 's ,..‘

conceptual 1nterpretat1_ :

the same 1nstructlonal event are\probable..
: : SRR A

W T D
. N - el WL B e

Students had con51derable dlfflculty\structurlng 1tems

11 relatlng to 1mage processrng and had 51m11ar dlfflculty 1n

. G
answerlng correspondlng 1tems on the Remote Sen51nt-7‘steﬁt7
4\ : . : T 'ﬂ'."
” Test.- On the contrary, a- conSLStent'sohematlc 1nterpreta-
) ’ /
// \..

tlon (among students and between the students and 1nstruc— LR

M

) /r. -

tor) of the electromagnetlc spectrum netted a 51gn1flcant
AT

number of correct responses on questlon 2 (Descrlbe the';“l’

Electromagnetlc Spectrum) of the Remote Sen51ng Content

.\’};ff In summary, the ConSAT task prov1ded students w1th an. -t‘ ‘

,xopportunlty to dlscover and organlze 1nformatlon Whlch 1s

f};"an educatlve exercrse, over and above the sheer apprehen—

r“vlon jf facts" (Ward 1961 p.v&58)

R e
v\ 8
7 N

Alternatlve 1nterpretatlons of

The\QonSAT task'rerealedqhow seme\of the 1nstructlonal“



- " TEST ON THE SOCIAL ASPECTS OF SCIENCE' (TSAS)

R

i‘u . . . . . . . o . ;
L The TSAS pre and posttest results prov1ded a ba51s for'f”
AR S
P draw1ng 1nferences about ‘the students' perceptlons of “}

o

sc1ence, technology and soc1ety A dellberate course of

L

: actlon was adopted by thls researcher 1n order to mlnlmlze

- -

*"teachlng towards the. test"'t Pretests were not corrected_\

untll the posttest results/were accumulated. In addltlon,‘ L
e // ) : :, |

L those questffg§ reflectlng the lnteractlons among sc1ence,m'”'

technology and»soc1ety were not ldentlfled untll after theh.fff';;~

e . N

completlon of the unlt

L

K -
‘v e o
I

The TSAS data generated 1n thls study ylelded pre and
posttest means of/25 8\}50%) and 29 8 (57%) and pre and

posttest standar dev&atlons of 5 62 and 4 73 respectlvely.vg

/
The decrefse 1n the standard dev1atlon (5 62 to 4 73) may

lend suppdrt to the assumptlon that the remote sen51ng unlt iyV"

served as g common theme whlch tended to attract and focus lﬁd'_[_{m

RN

'student attentlon The greater homogenlty w1th1n the sample '

w1th respect to thelr perceptlons of 1nterrelatlohsh1ps

..., . s

l::ado\g sc1ence, technology and soc1ety reflects av pos1t1ve‘jm
shlft 1n\\tudent attltudes.- It was also 1nterest1ng to note

Lo

?;7 that the pos\test mean (29 8) was hlgher than the mean (28 3)

obtalned by 1494 hl h\\chool students ‘in an’ earller study

| lcatiagher, a6y

Three statlstlcal treatments were performed on the_””:'

TSAS data, namely R O vft_;;r,;jlffi..'va-



A 51gn test of

f‘(.;l;)'f"f
' v.to the 52.TSAS

A 51m1lar 51gn
"SLStlng of six

'.v“'. S

l.

o net dlrectlonal Shlft of the student responses on the TSAS.r

ff-Pre and posttest responses were cOmpared to determlne whetherihf
o
' the student (on a glven 1tem) made a neutral

:lstems o " co RO E ' x\ .

rF.

A chi- square analy51s of the shlft dynamlcs S
”W1th1n the prevrously mentloned sub domaln.i%(‘

P ' : T A . PR ~ .
“ i N . “ N . . .‘ . »' R S

The fbrst statlstlcal treatment was- concerneﬁ Wlth the»"*lg

e T

the pre and posttest responses »
S IR

1tems ; ‘,

test on a TSAS sub domaln con-?*fsiw‘

LA

\

negatlve Or LT T

A p051t1ve Shlft dn’ hlS or her respOnse. - 'Q[L i ,fi}iv”9f~n5}3fivg”i

- »,u"

; netted an unchanged status w1th respect to the ltem belng

‘f'rlght or wrong.

A neutral Shlft (0) was 1dent1f1ed aS/belng one that

N

Thls category therefore 1ncluded student

S responses that reflected a consrstently wrong or rlght posr—'

!

”'tlon 1dent1f1ed as such by a comparatlve analysrs of pre and /

"posttest results.;

“

A negatlve Shlft (—-) was 1dent1f1ed as a

o response palr that shlfted the student from a'“rlght" to [h/?fs

'ﬁ’“wrong" status on a partlcular Ltem.p
.lt'shlft (+) was a response palr that shlfted the student from:‘f

H'fa "wrong" to "rlght";status on. a partlcular 1tem

//

Conversely, a p051t1ve-%

Table I

._'prov1des data whlch reflect the net dlrectlonal Shlft of the é:;,

'Y'Lstudent TSAS responses-h:i;”

A
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. Tmmax
i ’ e : o
Net D1rect10nal Shlft of Student &a”_’>u“ SRR B

Responses on the TSAS f‘f '5 ‘]1,'tf‘:;_n Py

o ¥

T Neutral ‘Negativeh,fPositivem’jNet-DirectiOnal -
,‘Student “shift:  shift' ' -Shift. . . .Shifts .
= e T

S f.ﬂ_35” L
239
36 ¢

SRR
10 4
- 100
N o

e

. =

o390t

]

R AEDS

.
Tkk

ket

R =RCE- AT USRI

R L o et SO - :
~

,’t*;ﬂ no’ data for one 1tem on the pretest
“A»**, no data for one 1tem on the posttest

."- .
Wb -\‘ -

\3;a{ihj‘ The results prov1ded 1n Table I\reveal that nlnety
,'percent of the students made more p051t1ve ShlftS (wrong— ‘ Jﬂxa,“
vrlght) than negatlve ShlftS (rlght—wrong) {,fs.:fzg,drn‘

Under the assumptlon that the remote senSLng unlt waS-'

-
-

:1neutral 1n 1ts net 1mpact, the probablllty of a student
ﬂashow1ng a. net p051t1ve Shlft is’ 0 5.. UtlllZlng the blno—"
‘.]nmlal formula (51gn test), the probablllty of nlne or more

f;;than nlne (Pr X='9) ouw of ten Students show1ng a 9051t1vevtﬁms‘

'fg'shlft can be computed?as shown 1n Appendlx H 2._ The flndlng a“ S
B g . . / R T ,. -I ‘,. ,;‘ :
that nlne out of ten students exhlblted a pos1t1ve Shlft was )

N /-
RN e e EPEIN v L N 8 s ! R



*signifiCant_at thei;Ol.levelu‘, \

B

P
\

A second statlstlcal treatment was performed on a sub—

domaln of the TSAS partlcularly relevant to thlS study

(Research questlon 1 2) ThlS sub domaln con51sted of the

follow1ng 51x 1tems 1dent1fued 'as belng related to the

L A

:1nteractlons of scxence, téthnology and soc1ety (Alkenhead,

dei o T

o . | . P L . ‘ s
. E o ‘. - )

4. The growth of science in Amerlca would be alded
‘5'fby lncreaSLng ‘our securlty restrlctlons on
sc1ent1f1c knowledge. S o '
- 12.° Most of the ev1l in the world today is’ the
T ‘_respon51b111ty of scientists since they have ,
developed the knowledge that has led to such ,"\'
: problems as nuclear weapons, pollutlon, etc

88

- 28,‘.The steam englne was one of the most 1mportant 4,5"

-{Mdevelopments in. the hlstory of SCLence.
B 5 T Many of today s 5001al, economlc, and polltlcal
SR ‘problems require 'the use of 501enc§3and,technology
for their solutlon. e -

"37;l'Researchers in sclence use. the theorles and laws .
‘ ’“'dlscovered by wquers in technology. &

‘48}_»In a. democracy ‘the- publlc should ultlmately

control the- support of 501ence and the use of
llts achlevements.{dj_ : :

lTThe"responseS’of:indiVidual‘studehts»Within this “sub-
domaln were subjected to ‘a Slgn test.‘ ThlS analy51s wasv o

.- 1
con51stent thh the one done prev1ously on the entlre 1n—'

stument and reported in Table I.‘ Table II prov1des the data

R : iz



L2y ‘\ C ) ﬁ.-' ’ ) .‘?_‘"
& ;(' . N .
relevant to the analysns of the TSAs science soc1ety ‘
' e
.1nteractlon sub -domain. o
!' ) » :
C R - - . # }<
i . TABLE I - :
. l‘"v_//../

" Sign Test _of Indlv;dual Responses Within the

o

TSAS Sc1ence Soc1ety Interactlon Sub Domaln

» ' o C L

3 . R g N 7

‘Neutral Negative  Positive Net Directional

. Student .. Shift =~ Shift ~ _-"shift - Shift
L o = = + L .
1 T2 1 -3, .
* 2 6 0 0 , 0
- » 3 4 - 0 2 vt
4 2 1 30 +
5 0 - 1 2 - +
6. i85 £0 1 L+
7 3 0 - 2 D+
. B 3T 1 L2 N N
9 - 5 0 - 1 ot
w3 2 el =

'p* The net dlrection~l Shlft of 70 was con51dered as a»
’negatlve Shlft for statlstlcal analy51s. S

- X Lt |
L) . : " K4
P

U31ng the blnomlal formula to’ compute the probablllty
(Pr X=~8) of such results (Appendlx H 3), it was noted that

3nya statlstlcally 51gn1f;cant (O 05) number of students-

shlfted from" wrpng to rlght responses w1th1n the TSAS sub-

/domaln deallng w1th the 1nteractlon of . sc1ence, technology
. N . { .
v'ang soclety.; :

\

A-final‘Statisticaln,est, enabling’anfanalYSis of the

I
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dynamics of student shifting within the science-society

interaction'sub—domain,fwas carried out using the McNemar

(1969) chi- square statlstlc (Appendix H-45-' Student re—‘

'sponses w1th respect to the 51x 1tem sub domaln were cate

hEETR .kv
Iy,

'gorlzed.as follows:

SRR
N .

Posttest

. o “right " wrong oﬁ@f
o “wrong | . A B
Pretest I : e
o right | ¢ D
: *Results: = - " Posttest
' b N o ‘right 5 (wrong |
‘ ‘ _ . : wrong . 17 - R A N u
\ Pretest R o . — - '
| right 18 6
. _ ! — — —
: % 58 responses - no data avallable for two
;[ . 1tems. , .

".Q The resultlng crltlcal chi- squanilvalue of - 5 26 Wthh S tlj\\
' measures the frequency of p051t1ve shif Sy approx1mates a
probability slgnlflcant at the 0.02 level.At : 2J>
. . , . . k4 v - . .

S - . . T \ , .
~ A content analysis on four of the six items within'the’

‘cluster prov1des a ba51s for .the 1dent1f1catlon of areas of
/ )

learnlng &1ff1culty (Cooley & Klopfer, 1968) ‘Toilllustrate'

this notion, almost half of the;wrongfrlght (positive):



i
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!

shifts can be equally attributed to two questions:

 McGraw-Hill film entitled SC1ence,and Soc1ety “vDurlng a

28. < The steam englne was one of the most 1mportant
developments 1n the history of sc1ence,

33. Many of today*s soc1al, economic, and political
, problems require the use of scxence and techno~
logy for their solutlon.,

A factor whlch may have contrlbuted to a pOSLtfve Shlft
\

_towardS«the-"correctﬁ,answer (dlsagree) may. have been the \‘

segment of the fllm 1llustrat1ng a steam locomotlve, the fllm

_narrator states “Changlng heat energy into mechan1ca1 energy

‘was- a technologlcal problem..._. The steam englne evolved
from the appllcatlon of sc1ent1f1c pr1nc1ples (thermody— |
namlcs) and served to 1llustrate the notlon of technology as
applledbsc1ence;‘v | -
Questlon 33 also reflected a 51gn1f1cant poSLtlve Shlft
(dlsagree agree) whlch may .be due 1n part to the unit's

o

empha51s on the various appllcatlons of remote sens1ng tech—

)

Knology.; Student reports, dlscus51ons -and fllms addressed‘the

role of remote sen51ng in resolv1ng concrete and tlmely

!

soc1a1, economic and polltlcal problems.-‘

An examination of question 37 reveals a student mis-

91



X,

understanding which Qas retained during the course of the

Y

~unit (40% of students\@ade wrong-wrong neutral shifts) .

37.0 Researchers in sc1ence use the theorles ) -
and laws dlscovered by workers in tech~ o
nology : '

\
N \
\
< : \

In order to arrive at a "correct" response (dlsagree)

for questlon 37, a student would hdve to have a clear per-
spectlve of the parameters of-s@1ence and technology:

\
Forty percent of the students were unable to assoc1ate the

.\\

development of laws and thedrles w1th sc1entlsts. If thls'

‘mlsunderstandlng is to be remedled, a greater unlt empha31s

on the 1nterrelatlonsh1p between sc1entlsts and the evolu-
tlon of theory will be required.

4

A flnal 1llustratlon of the Shlft dynamlcs w1th1n the‘

: ,\
TSAS éhb domaln reveals the maintenace of a "correct"

“belief throughout‘the course of the unit. Forty'percent of

K3

- the students maintainedvthe COrrect_response {disagree) on

“guestion 12.

12.. Most of the evil in the world today is the

‘ responsibility of scientists® since they:
have. developed the knowledge that has led -
to such problems as nuclear weapons,‘pollu-
tion, etc :

P N . ﬁ ’
. -

A .The’contentvofvthe_unit]did little to dissuade these

92
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[§

students from this position. One might assume‘that this

«

group of students had a positive,’ predetermlned dlSpOSltion

93

.

towards thls 1tem and that a currlcular emphasis on develop~,

ing™such a notidn may be unwarranted.
. . ' ’ .

The inferences defiyed from the quantitative.analysis

of these four questions (28, 33, 37 and 12) serve to enhance

the summative evaluation of the unit by assisting in the
A ” e

~identification of specific areas of 1earning‘strength‘and

. . ) . [y o
weakness. - ‘ ) ‘ , .
a o oo

The statistically significant increase in‘student

understandlng of the 1nterrqlatlonsh1ps among sc1ence, tech—'»

nology and society contradlcts the assumptlon that the .

remote sen51ng unit would be neutral ln 1ts net lmpact.

{ . . - e W

The results of the statlstlcal amaly51s of the TSAS

1nstrument are summarlzed°1n Table III

5

oW
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ments. prov1ded a basis for asse551ng the extent to whlch f/

4

TABLE II1I

Summary of the TSAS Quantitagive Ahalysis - R

* .

i, . ’

3" . ¢ }'
. - N

Y M N Y

o » .
: , ~ Statistical *+ Jlevel of
TSAS Domain ° - Treatment. Significance
Net directional shift ~ 'sign - ;
: 52 items. L [ Test g .01
Interaction of -Science - Sign s 1 £
and, Society Sub-Domain Test - ’ : »
of 6 items. d . ’ ’ p
Individual responses. v L ' ' .05
- : A ; ' o &
Interaction of Science McNemar ~
- and Sq@ciety Sub-Domain chi- - '5 L ,
of 6 items. °* square ) ‘ ’ Co o
Collective responses. ' . Test. ) .02 ,
" RELATIONSHIP OF QUANTITATIVE | | </P\

FINDINGS TO THE UNIT OBJECTIVES o

-~

K
\
\

The quantltatlve data generated by the three 1nstru-

e

i
1 © e

spec;flc unlt'objectlves were attained. The Remote Sen§1ng

vContent Test and the ConSAT‘task analyéis prov1ded the stu—

g
dents w1th an opportunlty to reveal thelr knowledge related

to remote sen51ng and to demonstrate, how they could schematl—

ﬁcally represent that knowledge. In addltlon,‘both of these

inst:uments_required the students to address the applicatibn

-




* S
i ] .
1

ef,femote‘sensing‘teehnology in studying the environment.
The inc}eagt in the meanf(46%) between'the pre and posttest
' resuits o§ tné Remote'Sensinngontenthest suggests that the
remote éensing unmtlenhaneed the students' awareness and
understanding of the scientific, technblogicaL and ‘social

~applications of remote sensing.

" The Test on the Social Aspects of Science generated:

statistical results which suggest that the remote sensing

unit served to enhance student perceptlons of the 1nter~
actlons among science, technology and soc1ety, the polltlcal
and soc1al responSLbllltles of sc1entlsts and the social
nature of theﬂbC1ent1f1c,entergileéi. ! .
, X .
In summary, the quantitative‘data'analysis previded a
measure of the extent to whlch p051t1ve shlfts in the cogni-
tive and affectlve domalns occurred. Tne shifts within
these tyo‘demains reflected specificuknowledgeiend value
Ljobjectives, as well‘aq éhe extent to which theeevobjectives

A

were attained.

SUMMARY
, %

. .y T . v (: “
. 'The analysis of the quantita®ive data suggested that

elementary students can acquire”ana schematically . represent. .

)

i
o

>
< Mya

’
SR e s \



knowledge related to remote sen51ng.~ In”additibn, the 'e‘ihﬁf“d

.

i '..
results of the Test on the 8001al Aspects of Sc1ence re—

: iflected a statlstlcally slgnlflcant p051t1ve change w1th -

.. \ RO
PR R

_f}*respect to student perceptlons of the soc1al aspeéts of
ff@f501ence.f These flndings led to the 1nference that the ;

’_:remote sen51ng unlt served to enhance the attalnment ofv-"
- SR la .

5

“ispe01f1cally related knowledge and'value objectlves.e

R . : [ . . N .
o e £ . B R ° . ,‘,,‘_- } o
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'CHAPTER VII
SUMMARY AND CONCLUSIONS -
* SUMMARY

ThlS study was - undertaken’for‘the purpose of 1nvest1-b

S }gatlng and asse551ng a. potentlal role for remote sen51ng (

‘w1th1n the context of an 1ntegrated sc1ence 8001al studles f

’:currlculum at the elementary school level o R

e i Calol

The author proceeded to develop, 1mplement and.evaluekﬁf

"Lfate a unlt on remote sen51ng The development phase of the7fi

hfifNay (1975) model.m In addltlon, the development of the unlt 7/

hfunlt reflected a con51derat10n of thevproCedures for 1nte—*if‘
’Wgratlng sc1ence and sqc1al studles outllned 1n the Klrman—ﬁff

-

:h}{was gulded by the conceptual parameters of the Alberta (1981)“fﬁ'

D /
_elementary sc1ence and soc1al studles currlcula as well asff

[

;7ithe pr1nc1ples assoc1ated w1th the sClence—technology—soc1etyﬁi

e movement 1n educatlon.v

S fhe 1mplementatlon“sta;e spanned tmelve weeks and
ljﬁlnvolved a sample of ten academlcally talented grade s1x _
Effstudents. Dprlng thls phase of the study the author adopted fﬁ_h
7d{the role of "teacher"'and utlllzed a varlety of teachlng :

’“ustrategles and materlals whlch were 1nte%ded to enhance the

e T g e |

,f,\ L



‘_,attalnment of the un1t s objectlves.\ The overall object1Ve

ffof the unltawas to develop an’ awareness and understandlng

M
{

'M-Jof sc1ent1flc and technologlcal aspects ‘of” remote sen51ng L

"and to relate thls knowledge to a contemporary social 1ssue,
}'namely,‘the eruptlon of the Mt. St Helens volcano..v
‘.\r,v?‘ ,‘ ", Vf;'fpfl f“V;gfxls'\_:* J-ogl:th‘fr.. |
‘ Flnally, the.evaluatlon phase utlllzed qualltatlve and
'fquantltatlve data ln order to generate 1nferences w1th

R \ v" s K
‘}1respect to the unlt 8" cognltlve and affectlve 1mpact on the

2"

"fhstudentsT; The qualltatlve data base consmsted of the varl-.

- 98

\\\

;j~ous perceptlons prov1ded by four categorles of part1c1pants..[j’-"

'77>the students, the regular classroom teacher,fthe researcher

‘....

:'nﬂand personnel assoc1ated w1th the Alberta Remote Sens1ng .

o Center., The quant1tat1ve data was generated by three 1n—{1;‘

_;f}struments.f'the Remote SenSLng Content Test, the ConSAT task

':fanaly51s and the Test on the Soc1al Aspects of Sc1ence,

‘iThese evaluatlon 1nstruments purported,»ln turn, to measure.”

L . . . g

°

(l) the awareness and understandlng of sc1ent1f1c, ';,_3Ef'

‘;fvtechnologlcal and soclal aspects of remote S

'-;gsen51ng

‘7(2)Athe extent to Wthh students can develop a

';jschematlc representatlon of thelr remote

kfrsen51ng knowledge Wthh reflects thelr,ﬂ;

"cognltlve learnlng.,.p"

ER

LA
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7'135ithe degree to whlch students recognlze :
‘and understand the 1nterrelatlonsh1ps

. among sc1ence, technology and 5001ety

|
T

The qualltatlve and quant%tatlvé flndlngs prov1ded a

N

'»basis'for generatlng 1nferences concerned w1th the research

pOsed and the extent to whlch the objectlves of

the unlt were attalned _;J';'fo'v\-ngd.i, o “:t_/if s

DL v - S

| PGS AvD' CONCLUSTONS

e R . : < e

The qualltatlve and quantltatlve flndrngsvgenerated byf;?»bf
thhe strategles outllned above are prov1ded 1n Chapters V and?'
HhVI reSPeCtlvely This sectlon w1ll present and dlscuss L
'1fthese flndlngs 1n relatlon to the research quest;ons and the17

a

74g;spec1flc objectlves of the unlt
’ Sal - . : “"" -

Ly

rn;Relationship*othindingStto?Research'QueStions' R

T
RN "

e
Wlth respect to the spe01flc research questlons posedvﬁf,'
';pvln Chapter I, the flndlngs suggest that _!;:r“htv’f.'~0,//ﬂa;“
(1) elementary students were capable of acqulrlng
and structurlng knowledge related to remote St

'_asenslng;_vf'*""



(2) the4rem8te senSinglunit'appearedvto-*”

influénce,.ln a pos1tLve dlrectlon, hﬁﬂf
cl

the development of understandlng w1th

respect to the 1nterrelatlonsh1ps among

toe

SC1ence, technology and soc1ety

b o ST R

‘t-v‘(3) the remote senSLng unlt served as a
medlum for 1ntegrat1ng some of the majorjf_y\g'

"concepts of the elementary sc1ence currl—v

"»culum.. In addltlQ\, remotely sensed data

N s
Bl ! byl -

products enhanced the"ec1s1on—mak1ng pro—fd

:-»f'_‘ : g

cess of an approprlate 5001a1 enqulry.,,.‘

These dual functlons of remotevhhnslng.f"

served to manlfest 1ts role as an 1n

fa01ng medlum between the subject areas of >

'7l:f,_‘. 501?nce and 3001al studles.

e

’K4) student?partlcipants v1ewed the remote

_v‘ ;

sen51ng unlt as austlmulatlng experlence
"f:and percelved a p051t1ve«correlat10n
between thelr level of mqtlvatlon and

degree of @earnlng. f"”{

100 ‘
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“Discussion’ . oL el

L
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"fThé}findingsythatVrelatefto‘specific_reSéarch?qUesfwfff~”*



e SRR S a1m
'tlons and Wthh led to the precedlng conqlu51ons form the f'“
substance of the follawlng dlscu551on. e _’h/z?f flv*
. . . N ’ B . . . H . 4
.l 1 Can elementary students acqulre and A -

> structure knowledge related to remote:‘
sen51ng° o :

e The qualltatlve data revealed,that the students per—ﬂ.
"'celved that they had learned a great deal (by the end of the'f‘

unlt); These perceptlons were reflected by the student re—\.-f

"fsponses on a questlonnalre (1ndependent of the study)*and

1tWere corroborated by the perceptlons of the classrooml

’fﬁteacher,r he researcher and}personnel assoc1ated w1th the

3';Alberta Remote Sen51ng Ce‘

An addltlonal flndlng that had 1mpllcatlons for the

'extent to Wthh the students acqulred knowledge relatlng to,f

(el

*ﬂlremote sen51ng was the 1ncrease of 46% 1n the mean (between'

”5the pre and posttest) of the Remote‘Sen51ng Content Testj7

“?fFlnally, student performance on the ConSAT task analys1sy»'?

P

?;1ndlcated that they were capable of construcElng ‘and: ex—’”'Vb
'.plalnlng a schematlc conceptuallzed structure con51st1ng of
:y'a number of 1tems related to remote SenSLng. The results of

h

. the ConSAT ana1y31s technlque (1n addltlon to dempnstratlng “;f,"

'”;&that students could structurally represent thelr remote

.“rfsen51ng knowledge) also 1mplled a p051t1ve correlatlon

"*ﬁbetween 1tems on the ConSAT Task and the Remote Sen51ng Con-;*f,"

e e T T T
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ftent Test The data analy51s suggested that 1tems that were ’

'dlfflcult for the students to structurally epresent cdrfe— :

_ sponded to 1tems on thEtRemote Sen51ng Content Test that

S

were,poorly,answered and vice versa. .

'1.2 ‘Does student awareness and understanding .
- of sc1ent1f1c, technlcal and: practical -
aspects of remote sensing enhance the
o development of . their. nderstandlng of the o
',relatlonshlps ‘among. . sc1ence, technology ;- EE
and soc1ety7 o ' SECRURT ST

- . ' -

pStudents were able to con51der research questlons from

:ﬂmore than one perspectlve They demonstrated thlS ablllty

o

':fwhen they 1dent1f1ed varlous comblnatlons of sc1ent1f1c,

"-;technologlcal and soc1al 1mp11catlons ior spec1f1c research :

(

'fg*toplcs.. “In. addltlon, thlS ablllty to recognlze multlple

"flmpllcatlons of the same lssue was manlfest in student re-‘

R ports Wthh applled 501ent1f1c and technologlcal aspects of
nhremote sen51ng to a SOClal context.f The appllcatlon of
7remote sen51ng ln sc1ence—related 5001al 1ssues was repeat—x'

"fedly relnforced by the NASA fllm series’ entltled Langsat R

f'*hA Satelllte For All Seasons : 73[= '?m

) m,.

A quant1tat1Ve analy31s of the Test on the Soc1al

_Aspects of SCLence data reflected a decrease,ln standard

Jf;:dev1atlon from 5 62 to 4. 73 (between the pre‘and posttest)

T,Thls decrease 1n staqﬁﬂ,ﬁ dev1atlon may have=rmpl;catlons
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/

., -
vt

,regardlng the potentlal of the remote sensrng unlt to

_.attract and focus st dent attentlon on the soc1al aspects

'of sc1ence An addl 10nal flndlng generated by the TSAS

results reflected a suatlstlcally 51gn1f1cant change

(p = .02) 1n a p051t1ve dlrectlon w1th ‘respect to student
_ _ P

3understand1ng of the lnterrelatlonshlps among science, techJ

)

nology and socpety

.2. Can the technology of remote“sensing ,

: serve as an interfacing medium in the -
context of 1ntegr%ted sc1ent1f1c and
Asoc1al :anulry'> :

P , |
- i o . ‘ . B 3

" The’ qualltatlve flndlngs suggest that remotely sensed

nformatlon ‘can enhance the ba51s on which 1nformed de01-“

-.sions are made. tudents utlllzed such 1nformatlon 1n

”_asses51ng the‘env1ronmentai/'economlc, and soc1al 1mpact of
'the Mt St Helens eruptlon. In addltlon, the concept of
'rremote sen51ng demonstrated 1ts potentlal as an 1nterface'
for: the major elements of the Alberta (1980) elementary
‘dsc1ence currlculum ‘ The flndlngs suggest that when these f
.7elements are applled to an approprlate sc1ence related ; |
:Asoc1al 1ssue, a potentlal 1nterfaceobetween the subject hv

¢

»”areas of sc1ence and soc1al studles may be reallzed.

- .

In 1dent1fy1ng an 'aépropriate" sc1ence related soc1al

'1ssue the author conSLdered the avallablllty, relevance and

-\,, “ B o :;v.,_-‘:

5

”
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potentlal appllcatlon of the remotely sensed data for the.

toplc of consideration. The eruptlon of the Mt. St. Helens

[

'volcano'was selected as a topic in thlS study because'of its
timeliness, nagnitude and potentiai mOtivationallimpact; in
. .
‘1add1tlon,‘there ex1sted a varlety of support materlals
(1magery and references) enabllng a con51deratlon of the

topicus.SQ1ent1f1c,‘technologlcal and social 1mp11catlons.

AN

/

4

3. What effect does remote sen31ng have on’
student motivation? -

The findings that relate to this question.were based‘
4upon data reported in Chapter IV and dlscussed 1n Chapter V.
The data consrsted of quotatlons from student journals as
'well as observatlons of student behav1or recorded by the.
classroom teacher and researcher.r The=f1nd1ngs suggest that
the‘students malntalned a hlgh level of 1nterest and enthu51—'
fasm,throughout the duratlon of the unlt. Wlth'reference»to
“+the student journals, 1t was observed (after completlon of
vxthe'study in order to- mlnlmlze contamlnatlon of the data)
'_that the students dally log entrles tended to descrlbe what
they had done, rather than reflect how they felt about what

.

‘they dld Thls observatlon suggests that students at’ thlS

%

evel may requ;re prlor 1nstruct10n and - practlcerln record-

1ng thelr perceptlons and feellngs.
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The researcher identifjied a number of'gptential

reasons fox. the high -level of student‘motivation:' , \

(1) the'"halo" effect associated with‘

membership oi¢a\research~sample.

(2) the extent to which the students perceived -
the‘remote sensing unit to be relevantL
Significant and,challenging{

(3) the unit's "space age" emphasis on the

technOlogy ofvsatellitefreconnaissance.

&

" (,'

- (4) the students' perceptions of,”énd'respon:¢"
. B i . o . K . “ .

7sivenesSfto,'the researcher as a "teacher".

-

Given the‘preceding discuSsion of the’relationship of-

the flndrngs with respect to the four research questlons,

certain 1nferences ,may. be drawn w1th respect to the central

research-questlon, "Is the concept of remote'sen51nglappro—
pristeffor eiementar?'stﬁdents”". In order to be deeméd
_"appropriete", the concept of remote sen51ng should (i)e
“be w1th1n the\cognltlve ability of the students, (2) be L’
compatlble w1th prescrlbed currlcula, and (3) be suff1c1—

“’iently motlvatlng tonenhance'the achlevement,of de51rable

‘ _leerning outcomes. uThe’findings'sUggest that the achieve-

105
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t o |
ment of the abov criteria\\‘s feasible with a sample of

grade six academlc 11y~ talented students,u

X, -~

. : C - o
Relationship of Findin§s to Unit Objectives

A discussion ofvthe qnalitative and quantitative data
inhrelation‘to the unit‘OQjeotives is provided in Chapters V\
and_VI,respeCtively,’ The findlnos.that‘reflect the attainj
ment of‘oertaln knoWledge and-&alue'ohjeotltes have-been
_previously discussed inarelation to‘specific‘research Qdesf
'tions.. Specific referenoe is made to those'findinds that
reflect (1) - the acqulsltlon and appllcatlon of sc1ence—d'
related remote sensing knowledge and. “2) the development Sr
understandlng Wlth respect to the 1nterreLatlonsh1ps among
sc1ence, technology and soc1ety,_ It suffices to say . that
the‘flndings4suggest'the-remoteisen51ng‘un1t had a.po51t1ve
"inflnence on these”aspeots of'oognitive,and aﬁfeCtlve leatn-
-Thefauthor'percelved-the.strategy requiring‘thetstu—
d‘;dents to research and present reports to be 1nstrumental 1n_;
fac111tat1né the attalnment of the knowledge, value and | |
fsklll objectlves outllned in Chapter IV. ‘It should be noted

that the students possessed the prerequlslte research Skllls
ﬁrequlred to develop and organlze comprehen51ve research

e

o reports.n Invaddltlon to these research skllls, the students.
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made ef fective use‘Qf their verbal and written communication
" skills in class discuSSion, debaté and in%the,writing and
presentation of research reports \ These 1ncom1ng research
and communlcatlon skills enabled the students to be effec-
“tive "teachers" as well as learners./ The student reports
provided a medium for generating and:sharing information,

| provokingudiscussion‘and enhancing student.awareness of

their potential for self-directed 1earning.

IMPLICATIONS

sCurricular Implications

o

The flndlngs generated by thls study 1nd1cate that
)
'prlor 1nstruct10n in. the 501ent1f1c and technologlcal aspects -

‘of remote sen51ng can enhancé the utlllty of remotely sensedo

-data 1n the classroom. 1

8

Inmterms'of'the-ihstruments utilizea in this study,jthev

,_results of the Test on the 8001al Asgects of Sc1ence (TSAS)

v

suggest a potentlal use for thlS lnstrument w1th grades below
the seCOndary 1evel. In addltlon, the results generated by

the ConSAT Task prOV1ded a w1ndow for F'looklng into’ what _

”q”and how"°students thlnk (Champagne, et al, 1980a, p. 27), asbﬂ

"’well as an addltlonal perspectlve on the unlt s cognltlve

“1mpact.' The ConSAT flndlngs further 1mplled that- conceptu-.



v “
. e

alized schematic representations of‘knowledge may serve
to reflect areas of learning strength and weakness.

S
9

The flndlngs also have 1mpllcat10ns for the pedagogi-
‘cal application of prlnCLples assoclated with the science,

technoloqy.and soc1ety movement in educationy Future curri-

R . ‘ : " \ | . .
cular development in this area may consid&r\%he potential of
. ) ' . I

technolon as an interfacing medium between science and

108

i

soc1ety,1as well as the 51gn1flcance of selectlng an appro-

'prlately "real" context in Wthh the chosen technology is o’

'

be applied.

‘cwitthespect.to the education of the academically~
talented, this.stud&*has_érov ded the results and implica-
tions,0f a number of teaching strategiesias'well.as some
stﬁdentlgerceptions,which may‘he‘relevant to "gifted" eddca—
'Fion . g B ',..'t . S ° . ‘

Fl/ally, thls study has translated a pr cedural model
(Klrman and Nay) 1975) for the: 1ntegratlon of science and
"soc1al studles }nto practlce and has serveﬂ to demonstrate
lhow these’ seemlngly dlsparate subject areas can be mutually
enhanced by the technology of remote sen51ng ThlS mutual

enhancement was fac111tated by the free flo& of compatible

‘ideas between;the tw0‘subject areas.. .



Implications for Further Research \
1mg L0 ,

o
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This study has by no means exhausted the potential re-

sources for assessing the appropriateness of remote sensing

in an elementary curricular context. Future research may

well ‘consider replication of the present study or alterna-

tive implementation and evaluation strategies, curricular

contexts, and/or sample parameters.

q

idg related considerations warrant further étudy:

. :> N ‘ ’ o
(a) The ConSAT Task Analysis

[}

To what extent is the*ConSAT task analysis

- tééhnique“dependent upon the developmental

stage of the child?

o

(by' Test on the Social Aspects of Science.

o e

H

-‘What potential does the TSAS instrument

" have for 'grades other than those associ-

ated.with the secondary level?

3 .
N

i

¥ wWhat alterhééi&e tteatments manifest thé'

-

Py

~ As weli.as variations of the presént Study,‘thé follow-

‘L
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-tlon 1s a grow1ng publlc concern regardlng the ablllty of

lﬁface manklnd ThlS concern is manlfest by the 1ncrea51ng

I

'”gpubllc part1c1patlon 1n the dec151on—mak1ng process._ If

< - v

’v;future ﬁec1§10ns are to be made on an 1nformed ba51s by an
b

1nformed pu

. ‘

- behween 501ence and soc1ety may serve tb enhance the ba51s

'“Vzﬂfor such de0151ons. ThlS study represents a currlcular IR
f.jjresponse to the 1ncrea51ng allenatlon of soc1ety towards the:‘@*
rilfgsymblonlc assoc1at10n of sc1ence and technology. ;f:?ggjé

110

B ;@'f )
'li{“j S TSAS Shlft dynamlcs 51m11ar to thOSe _',~g‘ju, -
generated by thlS study9 o : ;
SR T e S I T T e
©, .. .. CONCLUDING STATEMENT . - * o
‘*;8001ety 1s becomlng 1ncreas1ngly aware that we areg»f:g_‘;

}§51mply one people on one planet Coupled w1th thlS reallza- fg;

1}501ence and technology to resolve the global problems that

Al

llc“ -an appre01atlon of the 1nterrelatlonsh1ps‘
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SCALE FOR RATING BEHAVIORAL CHARACTERISTICS.
OF - SUPERIOR STUDENTS

NAME S ' DATE

. SCHOOL | | __GRADE _, ' AGE

Years Months

Teacher or person completlng this form

. . .,’\\
How long have you known thlS child'> : /( “Months

.-

DIRECTIONS - These scales are designed to obtaih teacher
estimates of a student's characteristics in the areas of

' .learnlng, motivation, creativity, and leadership. - The items

" are derived from the research literature dealing with char-
acteristics of §ifted and creative persons. It should be _
. pointed out that a considerable amount of 1nd1v1dual differ--

"ences ‘can be found within this Ropulatlon, and therefore,.
' the profiles are likely to vary a great deal. Each item in
the scdles should be con51dered separately -and should re-'
flect the degree to which you have observed the presence or
absence of each’ characteristic. Since the four dlmen51onslk“
- of the instrument represent relatively different sets of -

‘behaviors, the scores obtained from the separate scales

" 'should not be 'summed to yield a total score. Please read. ‘

" the statements carefully and place an X in . the approprlate‘ ,
’ Dlace accordlng to- the follow1ng scale of values: ‘ R

;,13.HIf you have seldom ‘or never: observed thls character-
: istic.
2. If you have observed thlS characterlstlc occa51onally ;
.3.. If you have observed thlS characterlstlc to a con- R
- siderable degree. '
4. IT you have observed thlS characterlstlc almost all of

' ‘the tlme. - :

Space has been prov1ded follow1ng each 1tem for your com-—

'ments. .
\v T ¥

4

SCORING —'Separate scores foraelph 6f the three dlmen51ons S -
' ' may be” obtalned as follows.,v AT o R
;},..; Add the total number of X's 1n each column to obtaln
... -the "Column Total"?

";I.. Multiply the Column’ Total by the “Welght" for each R

: column to obtaln the "Welghted Column Total“
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C
Ve e Sum the Weighted Column Totals across to obtain ‘the
"Score" for each dimension of the’ scale. .
'w... Enter the scores below. « :

Learning Characteristics” .........

. Motivational,Characteristics e

Cﬁeativity Characteristics .......

!

Leadership Characteristics .......

<

PART 1: LEARNING CHARACTERISTICS

ot S R 12 34*%*
1. - Has unusually advanCed vocabulary for age
' or grade level; uses terms in a meanlngful

way; has verbal behavior characterized by
"richness" of expression, elaboration, and
fluency. 3 . : : 4

2. Possesses a large storehouse of. informa—"
- tion about a variety of topics (beyond the
usual 1nterests of youngsters hlS age)

“'_"-‘ . e

3. Has qulck mastery aﬂd recall of factual
1nformatlon.__ : : B P »

4. Has rapid insight into cause-effect. re-

' lationships; tries to discover the how
and ‘why of things; asks many provocatlve

. questions (as distinct from informational-
‘or factual guestions); wants to know what
"makes: th;ngs/jor people) "tick".

k4

‘Seldom or never:
- Occasionally L R
‘Considerably. ., -~ L
Almost Always : T S

AW
.
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Has arready Qrasp ofAundérlyingwprincipies Lo
and can quickly make valid generalizations ‘

" about events, people,,K or things, looks for. , s

similarities and differences 1n events,
people, and thlngs. . '

Is-a keen and alert observer; usually "sees -

more" or "gets more" out of a. story, film,

etc than others. : “j ‘ T
Reads a great deal on-hié.own;'usually‘

prefers adult leveél books; dbes not avoid - . | ] I
difficult material; may show a preference

-for blograohy, autoblography, encyclo—
'~pedias, and atlases.' 4

Tries to understand complicated material by

separating it into its respective parts;
- reasons, things out for himself; sees
vloglcal and common sense. answers.

Column Totél

Weight . 1234
~ Weighted Celumn Total -~ _ ., '~
b'fTotél' _
1.~ 'seldom or never = . B P
. 2 - Occasionally S T S
3 - Considerably S S T
4 S . : ;

- Almost Always.



v

PART ll:~ MOTIVATIONAL CHARAéTERISTICS

1.

- or products.

Becomes ‘absorbed and truly involved in

‘certain topics or problems; is persistent

in seeking task completion. (It is some-
times difficult to get him to move on to
another topic.)

Is easily Bored with routine tasks.

]

-NeedS'littlé,externalfmotivation to.followfx

" through in work that initially excites him.

.
s

o

Strives toward ?erféctlon, 1s”self\ ritlcal?

is not easily satisfied w1th hlS own sgeed

0 k
\ >

fPrefers to work 1ndependently, requires

DWW
|

little dlrectlon 'from teachers.

Is interested in many "adult" problems such
as religion; politics, sex, race = more than
~usual for age level. S ' Sy

O

Often is self assertive (sometimes even

aggréessive); stubborn in his beliefs.

Likes to organlze "and brlng structure to

“things, -people, and 51tuatlons

'Seldom or never

-'.Occasionally
Congsiderably

Almost Always

;\‘

S
/

121

123'4‘*‘

— it i

““““



9.

]

Is quite concerned with right and wrong,’
good and bad; often evaluates and passes

~Jjudgment on events, people, and things.,

Column Total
;Weight

S . Weighted Column Total
. AT

wx My

- Total

- ‘.

Sl

4

SN ’ ' R ‘..v“ ;,'

S WN
t N

PART 111: CREATIVITY CHARACTERISTICS

-DiSplays a great'deal of curiosity about
‘many. things; 4s constantly asking ques-

e

tions about anythlng and everythlng

\
\

‘Geherates a large numbér of ideas or

solutions to problems and questions; often

- offers unusual ("way out"), unique, clever

respohses. ' - .

"

P v
Is unlnhlblted in expre351ons of oplnlon,
is ‘sometimes radical and spirited in dis-

-

-agreement is tenacious. . J;

-

Is a-high risk taker; is adventurous and .
speculatlve. L

o ° v
‘- Seldog or never: , ‘
Occasionally ' S S
Considerably: L
.Almost Always = - =

~ -

2 3 4
234
5

122

*

Y



10.

. playfulness; fantasizes; imagines ("I

,dOes not fear belng dlfferent

123

12 34 %

Displays a good doal of intellectual

wonder what would happen if..."); manipu-
lates ideas (i.e., changes, elaborates
upon them); is often concerned with
adapting, improving and modifying lnotltU“
tions, objects, and. systems.

Displays a keen sense of humor and sees
humor in situations that may not appear to
be humorous to:rothers. v

[P AV —

v i B ' I
Bs unusually aware of his impulses and more
open to the irrational in himself (freer
expression of feminine interest for boys,
greater than usual amount of 1ndependence

for girls); shows emotional sensitivity. - ) “

\

N [

I '
. Is sensitive to. beauty; attends to aesthetlc

characterlstlcs of thlngs. .

3 . — e — ——

Is nonconforming; accepts disorder; is not
interested ‘in details, is individualistic;

O
¢

Criticize’s constructively; is unwifling to

accept authoritarian prdnouncements: w1th
critical examination. .

1 4

—_— e —

3
a
3

Seldom or never

"2 = Occasionally, | e
3 - Considerably 1o
4

Almost Always



f ot .. 7t coluhn Total ||
L wesehe 0

Gl T mokal

’?;PART~1V LEADERSHIP CHARACTERISTICS af};x;t*d' 1 2 & 4 * fg;g

f@ﬁlif ’Carrles respon51blllty well can be Counted
*'jt;on to:do what" he has promlsed and usually. »
'vddoes 1t well i R e C,_w,vﬂ_:‘/u.=;:;i;__;
yzfﬁtﬁls self confldent w1th Chlldren hls own agé :
Lo "as well as. adults,'seems comfortable when R
3 ,asked to show hESjwork to the class._ ; :

s T

e
L )

o

iffd},f{éeens;togbegﬁel}fiiked“by3ﬁisfolassmatesf,“'?"

vyoék5 fIs cooperatlve w1th teacher and classmates,“n'"
.Q{,~_ptends to. avoid blckerlng and 1s generally -
"T’geasy to get along w1th o , ;
j”:-.:;'5:;'>Can eXPresS hlmself well has good verbal
~‘~§.fac111ty and 1s usually well understood

,l. - .- o o B o

Seldom or never “fﬁ‘”?ifff_aﬂ'¥?g¢3 e I L
TOccasignally .. oo o e S
Con51derably xf“f G R
Almost Always L

& .'.’.

. thBXPffn} ."
P



B Adapts readlly to new 51tuatlons,-1s __

o flexible in: thought ‘and action and does :
‘not seem disturbed when the normal> 1
‘,routlne 1s changed : : e

R R ) ol e

o

'7;7,o’Seems ‘to enjoy belng around other people,.r.”

‘15“5001able and prefers not to be alone. o

v,.

@1;8}QQTends to domlnate others when they are»if;
o7 -around;s generally directs the act1v1ty in:
'wrwhlch he 1s 1nvolved o

v

-

Té,ﬁfPart1c1pates in most soc1al act1v1t1es con-;u{;_
... nected ' with the school, can ‘be counted on ﬁ;.ﬁ

xto be there rf anyone 1s.

. )

ﬁiO;ffExcells in athletlc act1v1t1es, is well
R coordlnated and.. enjoys all sorts of
*srathletlc games._;t;, : :

B “
. Column Total
" wetene

- - ; ST - E
- ' P -

e S BN
P N .v"",lﬁ -

Seldom or. never-ff
- OccaSLOnally j

Almost Always

;ew&H*
: I

‘Weighted Column Total

~ Considerably. .g5ffg.?:f§;f7';jhﬁ'hffﬁ"'
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Content Test °

‘Remote Sensing |




© 1. What is Remote Sensing?

»f;’.,‘in;f{.;*mj‘ . el 5';f'1 S 127

o=t pamp vt

.0‘ . w e

SCIENTIFIC TECHNOLOGICAL AND’ SOCIAL¢'T"‘
' IMPLICATIONS OF" REMOTE SENSING e

o

th'Deeqfibefthe[Eiedtfpmagnetié Spectfnm"WWN‘““

R N

_ }*’f75~fvﬁn13(2)1’”

AR

;tné What colors make up the v151ble reglon Of the electro—7 E

: magnetlc spectrum'> P n‘

G LN
e

'54;f What 1s the dlfference between the thermal 1nfrared and

S

V“reflected 1nfrared reglons Of the spectrum’ ;*f S

EfffSQ What 1s meant when we: say that an Object has a spectral

51gnature°

@
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s

"6}“Whatﬁis the differernce between an‘imaéegand a photo-

-

“rbjgraph?‘

@

1'§ii”What 1s ‘meant by the follow1ng terms7

(a) multlband

Sl
e
7y

‘ (b) multlstage

f‘(c)'multidatetr

;sfuérf LlSt four characterlstlcs of the orbltal path of the

LR

Landsat ﬁatelllte ‘»-'Q”ff,':jif7f§‘f*‘ "'_d“ R
o 4,'&§i1737.af:d“hi" Rt tbhdiff ' ffrf?'fv"7*1,77*‘

:::('.-k-)_)-_’j‘ .

“hS.y What are the two klnds of sensors aboard the Landsat
“*fifsatelllte and what type of data (1nformat10n) 1s col—“

'lected by each7‘”?‘

S

‘:[10 Explaln the terms orbltal path and 1mage center (row

'\

'". number)

@
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‘“‘:ll.'What 1s a. L_ndsat frame of data and how is thlS data

12, What 1s the dlérerence between the cultural and the o

’fffni/yral features of our earth°.‘ ﬂ55 l(ﬁ”c ffv s'db"‘

e '.

v

'ElSQfWhat are some advantages and dlsadvantages of Landsat
T e /- N oo, - \l -
[glmagery when compared w1th conventlonal road maps’ SR

y ¢

“.k255ﬁ5-‘"

jﬁi}l4i,What does the process of den51ty SllClng 1nvolve and

dfpwhat%are some advantages of thlS process'>

’"f?léjlest some practlcal 51tuatlons in which you may want to

”[?yuse remote Sen51ng technology. t:

,,l:D&«éjlu;t,_

VflG(dExplaln why clear water appears black whlle water carry—?'rﬁ

;"plng sedlment appears llght blue on color Landsatﬁlmagery
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'17, EXpiain why a coqiferdus erest‘uSuall§,appeafs dérker;:
4iﬁitdneﬁthaniaidééidﬁoué,foreSt on a cOior_Lapdsatv,

v

, (1)<
,;.~18ﬁyﬁx§iain why green vééétation-appea£5'red'Onfcolbf:infta—.
R JrECh. TRIe TN AppeRtt B e nERaT

i
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 TEST ON THE SOCIAL ASPECTS OF SCIENCE* .

“tJOnrthe'following pages there'is a list of‘statements about
~ the relatlonshlp among sc1ence, technolOgy, ‘and soCiety"

After readlng each statement darefully, mark ON THE ANSWER

'SHEET the response Wthh 1nd1cates your evaluatlon of the’

R

,statement B
"A.' if»you;strongiy]AGREE with the statement \ .
:B;' if you AGREE but.haye'sOme reservations',
,1C,e ié yOu.den{tbunderstand'the’meaning: |
fpe‘_;f you DISAGREEVbugfhave}semé reservationsvy
| E; yiffyeulstronglyrDISKGREE'withtthe_statement

—\/ ‘(

',Use only a penc1l

lee only one resoonse to éhch statement.

Answer every questlon

Please do not me rk these pages in any way

“? P

'I*Adaptég from' Kotth, Willard W. "The Use of the Hlstory
,of Science to Promote Student. Understanding of the Social A
spects of Science." Unpubllshed Doctoral Thes1s, Stanford,
nlver51ty,,1968‘ - :




. TEST- ON THE SOCIAL ASPECTS OF SCIENCE .

The many. changes our culture is ]
undergoing today have largely been g
caused by advances in science and . m
technology. : - P -+ A

. Statements are not accepted as’

scientific knowledge unless they are
absolutely true. S , _ . _ A

' Scientists haveladvanced knowledge by
‘consistently following, step by step,,

a definite procedure called the.' .
501ent1fic method. ’ .. ..A

The growth of science in America would

be aided by increasing our security’

restrictions on scientific knowledge. A

Sc1entists should be concerned with.
the potential harm-" that might result

© from their discoveries . i , A

Thevmost'important requirement~for‘

the continued. progress of science is’

large sums of. money for sc1ent1f1c

research . - ‘ A

-

The judgment of sc1entists on

_ political matters should be hlghly

respected since they are likely to
approach such problems w1th a

' sc1ent1fic attltude. L ‘-"«,_ A

'It is extremely difficult to

anticipate how new sc1ent1fic know-

iledge may affect 5001ety L ff' A

The primary objective of the~working*
scientist is tovimprove-human welfare -~ A

The sc1entist should attempt to report

.his findings to the general public in
s a manner that the layman can under- g L
'stand . ' . oA

¢ D
‘¢’ b
Y

c D
C D
‘¢ p
C D
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11.

- 12,

13.

T 14.

Wlnnlng the esteem of hlS asSo01ates
is one of the main 1ncent1ves of the

.‘501entlst.

Most of. the evil in the world today

is thQ\rESpODSlblllty of scientists
since they have developed ‘the know- .

"~ ledge that has lead to-:such problems

as nucleam weapons, pollutlon, etc.
Sc1entlsts are strongly influenced '
by the attitude and 1nterests of the

general publlc.e

A'scientist.is‘likely tpoe unbiased

and objective, not: only in his own
fleld of work but in other areas as

| well s - ,.‘7“_

15.°

16.

17.

18.

19,
" 20.

21..
. .research it would seem wise tq cut <
" down on research that. does not appear O

A sc1entlst is expected +to share the'
- knowledge he discovers with otheg.

scientiests rather than use it

_,exclu51vely for hlS own proflt.'

Modern science is too compllcated
for the average. c1tlzen to understand
and apprec1ate it.

‘The lncreased ise of automation' andﬂr
~computers will probably reduce the
. need for people trained in'science.

 Most scientists are not interested in
,publlc recognltlon for thelr dlSCOV-

eries. ‘

Although advance in 801ence and tech—

" nology may improve. llVlng ‘conditions.

they offer little help in solv1ng

today's social problems.'f T

,Since'scientists arera rather select
~“group, the educational level of the
“rest of the\people has little effect
"on a natlon s sc1ent1f1c achlevements.

BecadSe of the hlgh cost of sc1ent1flc

to have any practlcal value.

3
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22.

23.

24.

25.

' _2’6,

]

The principal aimhof'SCience is to -
provide the people of the world with

‘the means-for‘living’better‘lives,

- The economic; prosperity of most

nations today depends on their
ablllty to discover and use sc1ent1flcl

‘knowledge. S : o .

SCience iS‘pri@arily a method for

~finventing new devices.

Scientists are usually more poorly
informed on political- matters than
other educated citizens since. their

-work tends to 1solate them from the»

rest of" soc1ety.“

‘In. modern 1ndustr1al soc1et1es SCLence

"~ and technology have llttle to’ do w1th

C 27,

28.

29,

30.

31,

320

, each other..

801entlsts often questlon establlshed

'social and polltlcal ideas.. This is:

true because most scientists are‘”

-polltlcal radlcals and athelsts

'The steam englne was one of the mg '
‘1mportant developments 1n -the hlS ory. -
'of sc1ence. S .

~Sc1ence would advance more eff1c1ently
Sif- b, were more ckosely controk;ed by

the , vernment.-i

‘ Many of the sc1ent1f1c theorles of . the'

past have been dlsproved or. modlfled
as they have. been found ‘inadequate.

- However, the theories and laws of
‘modern science are accurate and-are, »
llkely to’ endure \in thelr present form._

A sc1entlst should\w1thhold a dlscovery

“:A great research sc1ent1st is: usually

little concerned with the practical
appllcatlons of hlS work.

from the world if- he thinks it may. have -
, nunde51rable soc1al consequences. o :

P
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34.

35,

S 37.

38.

- o S .
Many of today's social/, economic,
and political problems require the
use of science and technology for

\vthelr solutlon.

The greatest accompllshments of

. science consist of the many useful

products it has produced

The pr1nc1pal ‘function of scientific
societies is to promote the exchange~

. of 1deas.v 4 v s

36.°

:The free flow of scientific informa-"

tion among scientists is essential to
scientific progress.’ :

Researchers in science . use the -
"“theories and laws dlscovered by
workers in technology

s
v

_ The political climate Jf a nation

.1‘39L

K4

40.

41.

42, -
~ their flndlngs with forelgners because':

43.

“issues. - =

has little effect upon its scientists
since they are pretty much 1solated
from the rest of ;society.

2

Scientists haVe no business inveSti;ﬂ\h

gating topics that may guestion
people s rellglous beliefs. .

o

Soc1al and economic changes will
‘probably? be needed to keep pace with.
the rapid advance of sc1ence ‘and
technology.

'Communlcatloh between scientists and’

‘the public is essential if the voting
publlc and the national leaders are to
make wise dec151ons ‘on. important.

o

Most - sc1entists are reluctant to share

of -the danger of exposing secret
sc1ent1f1c 1nformat10n '

The aim of sciénce is to increasé man's -

knowledge of the’ phy51cal and biologi--
‘cal. world

136
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44.

45,

46 .

- cattributed to scientists' reports of
“their work is largely due to the fact
- that scientists -as a group tend to- be
;more honest than other types of people.“

47 .

48,

49,

50.

51,

52.:

In a democracy the puéllc shou1¢7‘

'value.

>Technology often provides the tools

and technlques that lead to new dlS-
coveries in science. .

The scientific investigation of human
behavior is of little value since it~

,must involve the personal opinion of

the 1nvestlgatora N

The honeSty and accuracy commonly

New 501entmf1c knowledge affects
society only through the practlcw
made of it. oy %-!'

1

It would 'be a good‘iaeaato slow. down

science until society has ‘had a chance

to adjust to the changes sdlence has

»brought about

The sc1entlst general;y has little
control Over the use s001ety may make
of hlS dlscoverles.

A fundamental rule of science 1s‘that°
discoveries should have some practlcal

+

‘Many of today's secial and political '
"~ problems are related to science -and

technology Since scientists are

experts ‘in this fleld we should acoebt

thelr judgment in such matters.

L use
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TEST ON THE SOCIAL ASPECTS OF SCIENCE e

ayou don t\understand the meanlng
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fYou strongly AGREE w1th the statement

}Yoﬁ AGREE but have some reservatlons

you DISAGREEibut have some reservatlons

-ybu strongly DISAGREE w1th the statement
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Ty :number in’ Canada'> jb,

fﬂ,Hlnton ST
- "GrandeCache® .

,’_};f'

' LOCATING SPECIFIC ORBITAL
S g§§.

"IMAGE CENTER NU

| NAME_

DATE -

L

ATH AND )

',Connect the town to the correct map locatlon.u

/fBe51de each town llSt the orbltal path number and

image -center number ‘that- would place ‘the: town as.

"ﬂExAMPiE;}7

vﬁf:“close to - the 1mage center as’ p0551ble

"ORBITAL PATH

NUMBER

”f}44i;11{;fa~,

hfffiethbriagé;;jgff

~ . Edson -

“.; S

© EvansBurg .
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:fIMAGEnNUMBERt:}_«ga

- Whitecourt ..

">;;Eog.éréek;

"‘;,)';‘7‘ - e
R L

qiEamanfbth

, Aprprox1mately ho
'h%to covpr Alberta°

1

*'fWhat 1s the Lowest orbltal path number in: Canada“"

\fvahy must theglmages overlap° B

What 1s the hlghest orbltal path

ovetrlapping images:are required

B

,3,fHow many 1mages would be necessary to study the area,ﬁ@@'
”Tﬂywhlch would 1nclude all the towns llsted in. questlon 2?;;
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INTRODUCTION TO REMOTE SENSING

BN

“gThls klthcontalns 58 slldes, explanatory tape plus typed
a

'f;scrlpt d prOV1des general background 1nformatlon -on
f}Remote SenSlng ‘ :

"Tltle Sllde‘— shows the Landsat Satelllte plus color aerial .

and Landsat 1magery photographs.

P

dfyslidetl\ak— Thls ls the flrst alr photograph taken in Canada

R PR 1883 at. Hallfax Nova Scotla. ThlS photo was

”}ktaken from a balloon by the Brltlsh Army sta- S
vhfntloned there,j The balloon was. tled to‘the SR 'ﬂh

4,-

';“ff"ground ‘ What we see here 1s*part of. the Brltlsh

-

mllitary camp We can see hlghly reflectlve
?sandy roads, the barracks and a horse drawn :
,vehlcle mov1ng along the road.

lAlmost lOQ years have passed and thlS 1s what

*?t3the tYpe of 1magery we get now 1n 1979 \Thls~1s;.ff

“pa colour comp051te lmage taken at 720 kllometres;‘ o

‘for 572 mlles show1ng ‘an, area coverlng 13 000

tiﬁﬂ quare mlles. Thls is-a Landsat 1mage ThlS"'

"{~5ﬁf_f*{ﬁpart1cular 1mage 1s an area show1ng Edmonton and
B _ 35 R L

}Beaver Hlll Lakes.ilof*fff.

fThe thlrd Sllde deplCtS a homrng PlgeOn carrylng"

'ﬁf{fvﬁa<small camera. Before the first a1rcraft was'
3'flown 1n 1903 aer17l photography as attempted’

”avyfg*ajﬁ;fl;u51ng carrler plgeons and balloons. The plgeonsi"

"nf}were equlpped w1th small cameras contalnlng 20

:'fiﬁframe fllm.@ The blgeons were released from the.




145

Introductionxto Bemote Sensingw |

| 'home nest‘beyondvthe‘taréet area.H A,clockwork,

‘mechaniSm tridgered the camera when they‘hoped.

'lthe pigeon‘wouldhbe over the deSired targetf

‘area. | o |

'élide_;.';—'Here‘we“See'an actual photograph‘of a hOming

| | }:splgeon taken in Germany w1th a camera attached

:éllde_s ];E‘Thls is a balloon used by’ the Canada Center for
| o Remote,Sens1ng-and purchased from France. They

suspended ‘a camera from a wire attached to the

:balloon ThlS was a captlve balloon used for

7
4

;statlonary aerlal photography.1,ItawaS‘used.1n phi
‘itrafflc englneerlng = for example, to photograph
' a busy 1ntersectlon ovex a perlod of hours. »The'
:photographs could then be studled to determlne‘
’trafflc flow SR h ’
’pSlidelGArf;‘Here we have dlsplayed one of the many def1n1-77'
. . 'itlons of remote sens1ng) It 1s the detectlon,
,izldentlflcatlon and evaluatlon of objects by
f:aerlal sen51ng devmces._*Thls deflnltlon'can
a:apply to black and whhte, colour and thermal
fphotography.v Remote Sen51ng 1s really just_»re<‘”i

'fstudylng somethlng at a dlstance and 1t cou&@

lnvolve the use of a camera, a telescope or.
:b;noculars. Such equlpment thatfwe-vevjust ‘men-

tionedleuldfenable'usfto detect and identrfym
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Ihtroduqtioh.to ﬁemoteAsenSind.
o ‘featuree. Features like treetops, etream pdlj
'1ution, rock‘formatiOnsvand'so on.lgThe evalua-
‘{ ‘ jttion.component of the:definitioh attempts to
. - determiheQ"Is there'pollutioh? WhatitypeS‘of
trees exiet?,kWhat kindS‘of:rockﬁformatlohs.
‘exist?" This detection, identification, and
’eﬁaluation?isjdohe on objectef Now the word
""ohjectﬂvcould referito‘a,stream,'or’to the
,pollutiohhthat7goeshinto a stream,"orhit‘codld'
"'he,ah entire toWn.“ Generally,vhowévér,/&e‘group
e , L HOV ! _

objects 1nto features. A}feature is usually

f

made up of many objects.‘ For example, an oil

;refinery c mplex. ThlS is. called a cultural

feature (o e that 1s man made) and each of the

varlous tanks and towers in the complex could be:’

as an- object w1th1n the feature.» ln
nature wg~f1nd natural features llke hlllS, val—
leys, str ams and mountalns, all of Wthh are

made up - f varlous objects, e.g. rocks,{crev—
~ices, tr es,Or rapids.

ANOW‘thih.detectlon,:idehtification-ahd evalua—'

-tion o objects is carrled out by aerlal sens—
‘-1ng de 1ces., Note we say dev1ces, npt just

camer s.  You see, remote sen51ng lnvolves more

/than ,ust the use’ of cameras and fllm w1th1n the
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“IntroductlonttovRemote Sensing

‘visible portion of the spectrum; We now can use
wave bands w1th1n the v151b1e spectrum and be-
yond thefvr31ble spectrum Some of the remote

. |
senS1ng dev1ces, 1n-fact are non- pho;ographlc

Z‘They don" t 1nvolve Cameras\or film,r_The»Landsat;
satelllte, for example, doesnlt useba.camera ?ndh
fllm comblnatlon. it'uses afscanner that picks'
up reflective‘ light: enexrgy whi‘.‘ch i"s paésed |

A thrOugh a serles of prlsms and then is mlcro—h
wavgd (telemetered) to a ground rece1v1ng/sta—
tlon | Technlcally speaklng, Landsat does not
produce photographs, but rather 1mages that re-

'h semble phdtographs. Thus.wetsee~that a W1de'

varlety of dev1ces, not just cameras can be used

'1n remote sen51ng . ‘ |

jSlide 7,; - Multiband' ThlS means the recordlng of varlous

| ' | features of an area 1n many .wave length bands 1n

,and beyond the_vlslble.spectrum. \Let s take a- :
look, for'example, at the v151ble spectrum Wthhz
1s made up of the same - qolours that the ralnbow

;1s made up of. Suppose &e take a fllter and7 ',i

”-attach it to the outsrde of the camera and thls?

‘fllter blocks all of the llght except say, the

green portlon of the spectrum E That 1s, we

would only allow the green wave rength of llght

- - B : , . o

P
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_ Introduction to-RemotelSenslng
,to‘penetrate the filter and tofreach'the film.
‘This is what‘we mean by‘multiband Or we céuld,
use\a red fllter to block all light except the
red from reachlng the fllm. ‘Or we could use an
o ’ ,:' infrared fllm whlch is sen51t1ve to wavelengths
| &‘of llght just beyond what the eye can see. The
' Landsat scanner, for example, breaks up the re—
flective liéht‘it recelves into four»drfferent"
S a wavebands,'one'in-the green, one in the red;.
~ and two - in the near lnfrared.regions of the
-soeCtrum. 'This is all donevsimultaneously.
Thus, u51ng these four dlfferent wavebands, we
"ﬁjcan obtaln much more 1nformatlon about an area
from a varlety of wavebands than you can 1n just
_oneﬂwavebandr L.,: f" l ) :f" |
'Slide 8 t—hshownfhere is'a diacram of the.electromagnetic‘
| :'spectrum" The . spectrum extends from very short
/wavelengths for gamma ‘rays and x—rays up to long
wavelengths for radlo waves. You can see that
the part of the spectrum Wthh affects our eyes
and whlch we all call llght is only a very small
part of the whole spectrum | On each side of
thlS v1s1ble part of the spectrum is an area -
RO 7 whlch is very clOse to being v1s1ble.f The bor;g e
.’ | ,'xder between;vrs;bllltyand-nonfv1s1brlity{varies

a
g
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Introduction to Remote Sensing

from one fhdivldual to the next and'somelpeople

can see a little further'intskthése"regions'

'than others 'On the shorte® wavelength side,

that is to the left,‘we have the ultraViolet

' rays These aré the rays which give us a tan .
" in the‘summer timeg At the long wavelength

ehd;fon:the right of the spectrum, .we ‘have the,

ihfrared rays ahd'they ‘give us_theusensatlon of

+ \

‘_heat. All of these rays, from the gamma rays -

-

:_to the’ radlo waves are emltted by the sun, bzt

much of thls.radlat}on is absorbed by the

'earth's'atmosbhere as it passes through it.

g

This ‘is fortunate for us hecause we would have

all;beeh;hurnt'tovdeath long ago. As you are
aware, .the light that'we see is made'up,of'many -
colours; Violet,:blue; green, yellow, orange'and

red? These colours make upuwhat'weﬂcall.the.‘

.v151ble portlon of the spectrum. Just as-we. can

"measure waves o{'water, we can also measure

.

_llght waves. nght waves are measured in mlcro—

"meters, where one mlcxoneter is equal to one.

mllllonth of a meterg’ Examlne the v151ble/spec-

vtrumlshownion the slide. ‘Note. that the v151ble.
‘ spectrum*ranges_from .4 up to .7 mlcrometers;j

iThis.smallbpartvof the}vast'spectrum-of electro-~

»
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£ ’ hﬂ“

‘magnetic radlatlon is the only part that we can
use to transmit messages‘to our brain through

our eye. However, the camera~§llm»is able to.
£ ‘

v ' : . S '
record images over a much wider range. It can

make use of both the ultraviolet and near infra--

{

red regions. Other types of sensors are capable

. . . . 1
cof detecting even longer wavelengths such as

those,further out in the infrared known as the

thermal:ihfraredﬁregion., And ‘also into the

»miCrowave region.that iS‘used in radar. We are N

B

'llght w1th a wavelength of about }45 mlcromet rsﬂ

fflash of what colour of llght’ Yoéu' re-rngh

4you sald blueallght. If llght W1th a wavele%gth

- we would see what colour of - llght°

_ferences in colour we see are due to the dlffer—

‘strlkes the retina behlnd our eyes, we see a :

Cif you sald red llght.. And so-the procedure

all used to seeing thlngs in colour. The dif~

ences ln wavelength of the llght reachlng our

eyes. Looklng at the v151ble spectrum agaln, 1f

i3

e

/?ﬂ,‘

contlnues.

our braln; This, explalns why dlfferent ll%h

glve dlfferent colours.' %odlum 1amps, wh h ?%.@vf'

SR
i
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l
{

often used around alrports are bright orange
wyellow. What wavelehgth of;llghtvare sodium
lamps.emitting? You're right if you said
about.:58 micrometers. ' | . .
Slige 9 ~ The next two slides show pictures of the air-
| borne unit“of%the Canada Remote éensing Center..
The first slide is of a CF 100 which was used
for. aerial'remote sensing:
Slide 10 ~ Our second SlldC is of a C47 Dakota whlch was
- a low 1evel alrcraft also used in the past by
- . the Canada Qenter;for Remote Sensing. - We will
R now exahine'various exampies of conventional .
photography You wlll see examples of black
and whlte,'colour and 1nfrane§&colour photo-

- graphy taken from'either balldons or airplanes.ﬂ

'z The flrst sllde 1s ‘a conventlonal black and

whlte photograph taken from a balloon. It is

of a trafflc 01rcle andothe 1mportant thing'to‘
. hote are the shadows thatfarefobtained.from'
. :f~‘wsuch an;aerial-view.“ Shadows are a good‘indi—
joator oﬁlwhat we see at ground-level.ﬁ You may

_ note the person standing near the'benCh and you

- .

may also note the shadow which reveals the two
' legs of that person.;

slide 12 - The next sllde shows a ponventional air photo-
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‘! graph done in’ black and whlte. It is of the R ;ﬂ'iw

]

North Saskatchewan Rlver That long whlte clear .

é} }Q: fcut that you see 1s an cut llne under Wthh a: y'iwfri
di ‘j; Aplpe llne has been 1mbedded.v You w1ll note the |
fify{v'Lt;*l: North Saskatchewan Rlver appears totally whlte.gryf.f’fl
;h}Slideleg - Our next sllde shows the same scene taken wrth a-”;{:;/{
.j:?d}iih lefferent fllm - 1nfrared fllm.» What you seea;fhik/ff;
i’f7l”' here 1sJan example of ‘an’ 1nfrared black and whlteizy?ﬁ
’ photograph., Unllke tne last photograph - rathfr_
“ls'ﬁ_ f}:? L than seelng a total area of gray we see varl usl]jb
‘fp E shades ot gray and these varlous shade/ o-_grayﬁ]riydf‘
o ; o .

" enable us to tell the dlfferent tree ty_es._'hpr’-':‘

arge lea@es

De01duouF trees are those trees°w1thf

‘Ji;flhpﬁﬁd?k}f and naturally reflect a lot more i frared energy

‘ﬂuhl}hff; than do conlfers or cone bearlng trees Wthh have

v;! small needles.. Therefore,_we can say that theduhfiffd
11ghter areas 1n thlS photograph are probably

: /
A decrduous trees/‘perhaps aspen poplar, whereas

-

1fd;lfd:;- the darker areas are most llkely conlfers 7The5:d"

f* forestry deparﬁment/now makes use of thls type of fr
/ : o
)éﬁ PhCLO’*aPhy to survey the forest holdlngs 1n thlS ﬁi
prov1nce.‘ Of 1nterest 1s the North Saskatchewan ﬂfﬁ
Rlver now.n Unllke the last/photo 1n whlch 1t/ : ,;

appeared all whlte you can/see that the rlver has

numerous sand bars E You can also see the darker
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'f‘"portlons of the rlver are clear wate;um&“aterftl
:lyou see,,absorbs 1nfrared energy and as suChu".

' does not reflect any back ' ;'_pfﬁnv_y
ZfSliﬁe}l4p'f,Now let s turn our attentlon to colour photo-7>,a*m
‘3N$§g[‘;i<:graphy.u Thls 1s an aerlal v1ew of the North 33 '{p”'

QQ;LSaskatchewan Rlver just outsmde of Edmonton and;

‘shows the North Saskatchewan Rlver wth,a large,“'

|

S /{f_pffp”pzmeander or . loop and 1n between the meander'“

S ﬁhk‘fyou 11 notlce a Hravel plt._ These naturaliav

e

h"lcolours enable ;F to 1dent1fy many naturai?

,Tufeatures, for i stance the rape flelds appear

:”Tyellow and the ummer fallow appears black.,a,{*;vvr“ﬁr

_psiidg”ls ;—>Another~shot o Edmonton,_thls tlme an aerlal
:fftffjﬁga;‘lf; v1ew 1n 1nfran%d colour.‘ You'll notlce the

rlver appears/black and the perlmeter of the

e 01ty can be e,51ly seen.l Also, the large leejl”_,

'ﬂp;ican also be lfand 1s once agaln/black

/’

’;-Sllde l6 T On the next lllde we see an,obllque v1ew, once“hfﬂ'
agaln an aerlal Vlew,kof the Hlnton area.‘

"wfftfa‘l | Thls is 1Q0klng west from Hlnton at Brule Lakelﬁ“”

and you can see the mountalns 1n the dlstance.ﬂﬂ'“”

_r

ThlS, once agaln, 1s an 1nfrared colour photo—u"'“”i”

graph taken from an alrplane.

g 5?3i%-.‘., T R
'}Sllde 17 - Here 1s an aerlal colour photograpﬁ show1ng a‘g:_QV“if\




~slide 20

| h;élidefﬁljffjln t7lS next sllde we. see the baluga whales o

,.,fsliaé‘zéi;

. L.»-

R SRR
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”:opvehlcle on 1t., You ll note a tractor 1n the ;f[,”

_'slide 18 =

slide 19

-ipphotograph of the same area -aYou ll notlce

:ffvery clearly

”fleld w1th a farmer ploughlng hlS fleld.

Here we have a shot show1ng an lnfrared colour“-;

.t

e d

"lﬂ.that the vegetatlon appears brlght red. and we

facan see the area that the farmer ‘has swathed =

/?H

'ultlstage.ﬂ ThlS lS a sampllng technlque:where\
f::lmagery of an area 1s recorded at dlfferent f;‘
"valtltudes to provmde more data._ In other words;br”
it s gettlng lnformatlon about an area from f.

.~ffd1fferent helghts

.

f]Our ne&t sllde shows a large populatlon of

{

ﬁh;baluga whales taken from an algﬁlane at an 7’

, ’eraltltude of about 300 feet.ﬁ Should we- want.to

SRS

. gfstage) : lf;plffd’j:hf;f:’ffg'm'_i'vl :“,Q"gﬂf'

B e

1 1th

" to d

"ffof hotographyf—— black and whlte ultrav1olet

ﬁf{;thr & cubs.v Ngrmally, the bears would turn up

rlget a. closer look at these whales we@%%%e

"bﬁanother photograph at a lower altltude (multl-f,lV

thelr calves We can use thlS 1nformatlon

pfOur‘next sllde is. an example of yet another klnd nll

v

gl
St LR

e 154 0

é a pOpulatlon study on. a herd of whales.'fgftf[ff“‘

:T;pho‘ography [ Here we see a polar bear Wlth her’i}lf

ae T



A
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“from varlous objects.b What you see 1n thlS'*

?ﬁ'fu.‘ ' _.-;"vl: | f“ “.T155;
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o

.whlte 1n such a scege but 51nce the bears ab—» ;'7j~7'“
lsorb ultrav1olet energy;\they appear black 1n »
chlS photograph :”d:‘ nf_'_»ﬁﬁf"fn; ':Q,-” ;«\<“
‘The next 1mage we see.rs a thermal 1nfrared |

o tlmage of %dmonton. NQW thermal means heat.;:'
‘iThlS 1mage was taken at an altltude of«1600 feet~*l'
itln the mlddle of the nlght On board the alr—‘:.
:‘plane was a thermal scanner i:ThlS scannér scanslrw

}fthe ground and pleS up the emltted heat energy_if

. 0, N

s

fﬂlmage are varlous shades of black and whlte W1thrj;g
fwhlte areas belng the hotteSt and black areasﬁja

g belng the coldest The varlous shades of black

‘ \

4jand whlte 1n between are of course varlous temp—g"

»eratures., The whlter areas 11ke the rlver and

”ffvthe roads are the hotter areas.u These areas are - o

~.Slide 24 -

LT

‘ h?at the Alberta Remote Sen81n

gslow to heat up and slow to lose thelr heat,'so

"

at nlght tlme they remaln hotter than the sur-.

Ty

.roundyhg land areas 7:];;f f,u',f;'if.:ff,f’ AR A

The next sllde shows a plece of equlpment usedl,
; _

”Ceﬁéer. ThlS ?{7"

”'jlplece of equlpment 1s calledia densrty sllcerijlﬂ‘
'fand it’ has a spe01al T V.;camera w1th a.- lensr,eV*_uAf,f
ffWhat we can do 1s put a photograph Qﬁ lmage on-”.'

'ﬂjthe llght table The llght passes through the“j:"'
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oy ‘\.

'ﬁffﬁja._lmage and goes 1nto the spe01al T.V.. camera.xb
Be51de the camera there fs a’ sw1tchboard By
".A“selectlng these Varlous sw1tches,_they can"ﬁ'

L ,assrgn colours to the varlous shades of gray 1n-x
. .

e .-‘,'_:'the photograph 'NOW tﬁe h“man eYe is very

| &tfllmlted in’ the number of shades of/graY that: lt
fhcan see'—— usualby 15 to 18,vwhereas our eyeSt‘QQ-

””{are much mér ;sen51t1ve to seelng many, many |

”7colour5'~r well OVer 100.} What thlS machlne *:f’rl

'Hdoes 1s glves varlous shades of gray Wthh we

3can t see w1th our eyes var10us»colours Whlch

/ -{,.J.L,

L ' ' .',va\‘-Ln_‘t;J ST L
A *,Jwe can see.~‘,‘”fa'f‘}“’iij \' LITI *',‘-'

d‘slidefZSJ_h Ourcnext sllde shows Barrlere Lake, west of
Saneh et il

"ofeCalgary. Thls is.. a standard thermal aerlal

”?shot. When thlS plcture is. placed 1n the den—:.f'V””

'”ﬂgﬂslty sllcer we can aSSLgn varlous colours to
STa

'Tthe Varlous shades of gray And here s what we

T thgget.:lﬁ,ﬂ7 l

ngQSlidefédf“' We now see. a ralnbow of colours..TEaCh?co10urj:d.“

L mad'mean ar certaln type of rock or. vegetat10n~;

"iior_certaln temperature.f We could use thlS :

i

/”f"prlnclple to determlne the total number Of

14 cs

'iiacres of wheat 1n the whole world S Say we h'

’as51gn a. certaln colour representlng wheat and

'1ﬁthen we examlne all the Landsat photographs all
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~8lide 27

&

' @fbecause the temperatdre dlfferences there ‘are

PR S

around the world We can - calculate the number

- gof acres of wheat by usrng thls method.

-The next sllde of Barrlere Lake-shows.tempera—

ture dlfferences w1th1n the lake.r The darker

/

3

lehapsj there are cooler sprlngs feedlng 1nto
h_these areas. Where the two lakes jOln at the

"iineck we: can see the water must be falrly shallow

u'

ifalrly sllm.. Well to date we have just looked

'1ned varlous types of fllm, 1nfrared black and

»_rwhlte, 1nfrared cqlour as well as an’ example of

157

'areas at the two ends of the lake would lndlcate,}':A'”

“'felther a deep, cooler area of the lake, or, per-7 o

'*:at standard aerlal photography We haVe exam—-adi”

”‘ultraV1olet fllm Now we want to have.a~lookvat,“pt

“_the blg look —-.the total look In our multl—'

V”nstage ldea of remote sens1ng, we. are now gorng

¥
;jto look at the Landsat Satelllte program.

“»,SIiaéfZSf'

Landsat was launched from Cape Kennedy by NASA

-

,ZCanada and the many other countrles cooperate

,'w1th NASA ln the flnanc1ng and partlclpatlon 1n1r'

.fthe varlous propellant syste

' ;ls the;methpd-;nxwh;ch:Lands

| .

:frrocket we would flnd our Landsat satelllte w1th

R ;thls remotefseHSLng program In the nose of the ol
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SRR oithe orblt
o Slidéﬂ29’,e mnls is a close up dlagramatlc representatlon of

_the LandSat satelllte. It 1s approx1ma§ely 13
”*feet hlgh and welghlng about 2, 000 pounds. lt's‘
;comparable to a Volkswagen beetLe‘standlng‘on
énd’ in welght and in helght The obVious'solarl
-panels can be seen and these are used to collecti
‘fsolar energy to pouer the satelllte S
‘Sllde“30 p* Our next sllde shows Landsat over Alberta scan—-:=a
L . hgnlng an area 1n northern Alberta and relaylng

,the 51gnal baok to a ground statlon at Prlnce

”Albert Saskatchewan.' As mentloned earller,

5ﬂél"g‘d;f-’:-ffthere are no plctures taken'e— merely energy
| i'ﬂff ;that 1s collected, transformed and transmltted |
o _dtrto a ground rece1v1ng statlon.a«;gb.d;.iv | ;-7“,
Y'Slidép31<7lvThe next sllde is a flat map of the world.' R

"’1 know that Landsat takes 104 mlnutes to complete
s f“,J}f;’each orblt of the earth but 51nce the earth 1s '
g;‘rotatlng underneath 1t, each tlme the Landsat ﬁ:iAWTf v

: -3
i.completes an orblt it 1s over a; dlfferent area

‘=y?a Landsat satelllte passes any glven area on
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siide 32

t e |‘I |

’ »thlS earth every nlne days.

-,

Looklng at Alberta, we can see the path’ of the

,LandSat satellltes over our prov1nce. The .

L

satellltes run north—east to south-west and

t

SB.L We use these orbltal path numbers at the

.top'of the . sllde plus.the red numbers in the

circles called lmage center numbers to order

spec1f1c Landsat 1mages of a glVen area " The’

159

vthelr orbltal paths azp: numbered Spec1f1cally,"

in Alberta, they range from about 44 up to abouth

 Hinton area would be' located‘by orderrng orbital

__path #48 and 1mage center #23 Thls frame would

1nclude the town of Hlnton and Grande Cache.,;A"E
.Landsat 1mage frame covers 32 000 square kllo-

meters and.is 185 kllometers by 185 kllometersv

squafe..' -t

g

Our next sllde shows the path of two Landsat

orblts. The blue arrow on. the east coast of/

(

prorth Amerlca represents one Landsat orblt whlch

'"w1ll take 104 mlnutes to complete._ After com-,

pletlng thlS orblt, we know the earth has rota-‘\:‘

ted from west to east S0 that the-next tlme the

f”satelllte passes over the north pole the earth

hthe path shown by the Westerly blue arrow.

’W1ll have turned and the satelllte w1ll follow N
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I .
‘ There are approx1mately 1,288 kllometers between .
bthe flrst orblt and the second orblt _ Now the
réed arrows 1nd1cate the orbital path of Landsat

_on the next day. You notice that there is a

'cohsiderableIOVerlap overvthe blue arrow or
mbltal path of the prev1ous day . This is to
'ensure that no part of the earth 1s overlooked.

‘l_vAfter completlng the flrst orbltal path onceé

| %galn the second one is i 288 kllometers further

west and so. the cycle contlnues until 1n 18 days

£andsat ‘has covered the entlre earth. |

Slide 34 - At th;Z.point we have. a'sequence of slldes show-
’ ing varlous orbltal routes over ganada; Qur], .
. flrst_sllde 1s.of.thevMontreal area.n Montreal

'shows‘up light;bide and'the‘StA LawrenceARlver‘.
| is dark blue. o
jSlide'35. ; 104 mlnutes later we' flnd LandsatvpaSSLng over
| | W1nn1peg : The earth has turned approx1mately

l 288 kllometers 1n between the flrst and second'

orblt.

vSlide 36 - 104 mlnutes after pa551ng over Wlnnlpeg we flhd

4-Landsat over the Rocky Mountalns. ThlS lS a
' \‘3
; A % :
" Slide 37 . - And 104 mlnutes later we flnd Landsat overVan-

'ﬁdﬁ;jsg '-.sllde of the interior of B c.. e

*'_couver Island. The blue area at the tlp of
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Vancouver,Island is, of course, the city of

v

”xVictoria,' The black bodynof water, of course,

slide 38 -

i

. 8lide 39° -

is Juan de Fuca Stralt separatlng Vancouver

Island from ‘the Unlted States malnland As we

'?r. .
mentloned earlier, Landsat records rmages.in

R ‘ ]
various wave bands. b
“\

3Here we see .a band 5 1mage of an area south oﬂ

[ \

: Edmonton. From tOp to bottom we see Plgeon,
[Gull and Sylvan Lakes.f ThlS band #5 is very

7useful for detectlng cultural features. ‘Thé‘ /

town ovaedyDeer may be seen, as.well as_far- /“

°

mers" fields very‘clearly: You may -also note

" Rocky Mountain House and the North"Saskatchewan

River. .

o . o

Simultaneously, Landsat records the‘same‘scene

’in a‘different bandf—- band T Noter bodies of

water show up very clearly in thlS image. ., Such

lAan 1mage is. very useful for- hydrologlsts —

‘ - \\. ‘l‘

‘slide 39a -

Y

Slide 40

2

- ment. S , . L,

‘people who study‘water'supply and water manage¥
4 v - : I v _ JTET

By combiningfthree of the four’ wave bands avail—

able from Landsat we can product what we call a .
:comp051te colour 1mage.- g
_Thls colour 1s added at the ground statlons and

transformed~1nto a colour;compo51te‘1mage. The

: 4
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Slide 41

Slide 42,
Slide 43

" slide 43a

Slide 44

Slide 45

162

advantage of this‘shonld bevobVious. We get the

benefit of three different wave bands in one

‘1mage.

-~ By u31ng a dlfferent comblnatlon of wave bands

we. can produce a blue comp051te'colourl1mage.
Now this type of imagery is very usefnl‘in bring-
ing out watervdetail ‘You will notioe that lakes

/
. vand swampy ‘areas appear much darker/mhan in the

P

_last 1mage.' The next two slldes 1llustrate a’
eimilar.princ1plé. |

iHere we. have a colOur oomposite rmage'of'anfareav
| ’nortH Of‘Cold'Lake‘and the qexthéllde;‘ .

a blue4compositelof‘thegsame'area showing the

detail'of‘water again

This sllde is a colourgomp051te of the Magﬁen21e
Delta’ area and the Arctlc Ocean. - One can clearlyh
see the sedlment de9031ts as the rlver emptlesz
1nto'the-ocean: '«" | _ » ', .

Multidate. Multidate is just. imagery recorded of

- *the same”area,on a. series of prescribed dates for

'an image of .an area one day'and followiné7it by

comparative analysis. All this means is taking"

an image of the same area at some later date.

IﬁCompare the:two imageavto note any changes.

~

The flrst example is of the southern Alberta area
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around Leéhbrldge in July. .Here we see‘the

zpromlnent red flelds around Lethbrldge.’

Slide 46 -~ You will note that theelrrlgated‘areas are no

| longer as.red'as‘in the prevlous'slidel_,lhls }s
because'this’image was'taken in the‘ﬁall and the
crops have since hardened up and as a result are
'not as’ bLllllant a red colour as they were in

" the preylous slide.

o Slide 47 .E The next‘tno slides in our.multidate series are;“
of the Peace Athabasca reglon. The‘first slldeln
is a colour comp051te of the Peace Athabasca

| delta 1974. o | / |
Slide 48 - on a'different.date’(multldatelcompariéive.photo;'“w
k graphy} we can'see_that the delta has heen
f@ooded_considerably. This'image wasﬂtaken Oneu
Qlyear later in.thelspringltine} You. can see ‘that
the delta is 1oaded w1th sedlment whlch appearc
vmuch llghter than the non-—s edlmented areas of .
the delta. ThlS is because the sedlment in the
ﬂwater reflects more 1nfrared energy than the
‘clearer parts. of the lake and delta areas..
Slide‘49 —:ThlS is a photograph taken from a map of northern

lx‘

Alberta. This 1s "the Zamma Lake areafof Alberta..-

T

ThlS was, up untll Landsat the only map of thlS

area . ,,\
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‘slide 50

Siidev5134f
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"The next slide shows a Landsat view of the same '
area. Here we can see cultural features such
as roads, SElsmlC llnes and tlmber cuttlng actl-

v1t1es which were. not 1nd1cated on the prevrous

map. Thus wefcan use Landsat as a method‘of'up—‘

~

'datlng older maps ‘ L _ ‘ .

This sllde 1s of Keller Lake in the Northwest

i

Terrltorles and shdws us a forest fire recorded

by Landsat. 'The forest fire covered“about‘loo R

T o

‘square kilometers and one can detect the direc-

‘tion of the forest fire from the winds'carrying "‘a

iy - » cal : o i .
. the smoke.‘ Forest managers can use‘such in-

Slide 52 -

. -

$lide 53 -

"the snow: capped peaks of the mOUntalns.' Scren—"

.9

' formatlon to determlne ‘the’ amount of. tlmber that

°

has been lost and to also suggest methods of

’controlllng such a fire. S |

The . next two slldes are Landsat colour comp051te

vlmages of Jasper Natlonal Park."If you look‘

*:

'“closely you can. 1dent1fy the Athabasca Rlver, R

Brule Lake and the\Varlous lakes just out31de“

”Jasper. T N ‘f_,_: . S

— "M

'Mount Robson is also V131b1e. ’The?red areas are,‘

of course, he valleys, and the whlte areas are,r_

>

l
tlsts are currently worklng on methods by whlch

'they can calculate the depth and amount., of/snow

o »

L
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slide 54

 Slide 53

«
)

:

that 13 present 1n the mountalns in order to

forecast the amount of water that Wlll be made -

avallable‘by the r;ver systems-ln the sprlng.

When we ‘speak of the future .we have to .think of

o

~ the spaCe-shuttle Columbia. This is a re—usable

"fﬁfalnwes"?%a

flying machlne capable of enterlng space, re—‘

turnlng, and then enterlng agaln It flles at
approx1ﬂ%tely 483 kilometers above the earth,

'j_carrylng scientlflc equlpment whlch w1ll enable

us’ to better understand Our planet earth
-;n c1051ng, we draw from Socrates, 500 B. C., who

jsald thataman must rise above the earth to the‘ —

jtop of the atmosphere and beyond for only thusf

g S
W’*w1ll he fullyrunde:stand the world in which he

N : - . Wou - N ) 1y
S0 [ . s R .o .
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VA.{LNatlonal Geographlc . '
‘A‘Bishop, B. C Landsat looks at hometown earth., R
: Natlonal Geographlc.. July, 1976 150,.140 147.,,,

”ACralghead J Studylng grlzzley habltat by o
S satelllte.‘ Natlonal Geggraph;c.; July, 1976, - . B
-;_150, 148 158 ST S 'f'ﬁ’uwﬁQWe‘x

waeaver,'K F. Remotevsen51ng" New eyes to see thev o
: world. \Natlonal Geoggaphlc. January, 1969, RN
'135,.46—73.‘ T . | EERRER

'2”3b~Landsat A satelllte for all seasons Ta'L‘V_.EL”ufq?ff»f.f."

NASA Bnylronmental Serles. Natlonal Aeronautlcs L
'Leand Space Admlnlstratlon.” Washlngton,,D LG

f_fThe NASA Env1ronmental Serles 1ncludes the S SO
:zyfollow1ng*tﬁ las and can be obtalned from the ?,]@,
‘Q]Depar&ment; ‘

B3

f“The Wet Look .~'.h P«A,-J»~ .-qu ;1' e
", The Fractured Look B T N S
", Growing Concerns’ iji‘vf--"_uj EOEA
PRI <. Pollution Solutlon e ORI
s 0w Y Land for Bears Gl
'Vftﬁj»;? o ”:Remote POSSlbllltles

CL Landsat Imagery “:ffj,{ ??F .; N :
e l.va l qolor comp051tes (l 250000) avallable from?ts
. "the Canada- Center.for Remote Sensing, Prince . 5

o Albert, Saskatchewan.\~ 56V 587. ﬁf‘:"”i*u' B

'The four c~ l compos1tes at a scale of - 1: 250000 TN
vused in. thls unit Were of the West—Central HEDESARS (IS
reglon of Alberta. J‘-g o SRt ; v__,”;v-w\_ ,
”“(ao Orbltal Path 49 J”Image Center 22jf3ﬁﬁﬁj”‘f\»ﬂﬂ
(Cl”“' oo 47”w”‘i"ﬁ*ﬁ*‘"‘ v_22:;@_,*5~ R o
(d). dmonton-Beaverhlll Lake BRI
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_ Topographlc Maps & Transparenc1es (l 250000)., No.‘ ' J-Ta»'3m
83D, '83E, 83F, 83G and 83H. Alberta Energy and ULy

.~ Natural- Resourdes, 9945 - 108 St , Edmonton, : -
'vAlberta._ T5K 2G6. S ~j; A S “,_f

. vAlberta tRoad Map.: Travel ‘Alb'er'ta, 10065 - Jasper o
i Ave "Edmonton, Alberta¢, 'T5J 3B1. ;.‘,;” T

VF“E;‘fBooks, Artlcles and Related Materlais.a;v

PR VA

;Alberta Landsat Prlme Scene Index.‘ Alberta Re”ote'-g
. S¥nsing Center, 9820 = 106 St., Edmohton, Albevta (
. T5K 2J6 : . SN ! SRR

'aDaV1s, S. M. Landéatlf ‘An earth resources satelllte’ifj‘k

: system. Fundamentals of Remote Serising = A" s

. Mlnlcourse Serles. Purdue Unlver51tﬁh 1976.;,_ir ;
,f’DOttO,, Q' Prospectors in the Sky Canadlan Bu51nes$f;~g¥” \
S Apr11,_l980.-,; , ]b_, S ,F 4,/_ ;_-1; ‘; __uf:'@ﬁ;jy

S

b'.?Eyeball benders from space Games, Jﬁly-August, l981;m;:yw
bQEye in. sky - A versatlle tool Comgﬁtlng Canada,_f;"‘; Tont
Ry November 11, lgso',.?(ﬂllﬁ',nxa S D e B e T

= orest Managemenﬂ.h Canadlan PulgyakdiPaEerﬁInduStry,_f'C‘

””t‘ October, 1980 SR R y'thIf..tf"fkf@
";Geologlcal exploratlon u51ng Landsat data._ ‘Energy; . - -

" Mines and Resources Canada,'c/o Canada Center for,~'1f
Remote Sen51ng, Ottawa,.Ontarlo., SRS

"{‘Harper, 'Eye in _the sky ‘Montreal ;Multiscience;thf“"td
Publrcatlons, 1976 j33 g: i,. : .‘ﬂj’,;.'*' coel
. g . S Q : , ‘. . . ‘. - ' .
; ,Hoffman, L.>& P. Redhead /Landscapes of Alberta »_;mf-r\
';ﬁﬂ? Edmontdn.. Alberta Edqcatlon, 1979 T

Introductlon to Remote Sen51ng = slldes and trans-“lgi'*v”
" crlbed narratlon (see Appendlx E) : S

"Junlor Atlas SF . Aiberta., Edmonton ;"Alberta Educ
X tlon Currlculum Branch,;l979u§ '

. ey L #~ o
Messer, T. Image proce551ng i Canadlan Data Systems,‘ff*_»ﬁﬁj
(Bpril,AOBD. L T e




7‘§Remote Sen51ng - Data Products Catalogue.' User

a}Watk1ns,~Aﬁ }The“EﬁdS dad

'd“Free pamphletsll

';ECanada Centre fomt

5Daedalus Ilternatlonal Newsletter, BOX'lBS93f‘4

"} Morton, R. f et al. Remote. sensing for the loca-

tion of burled ‘pipelines. Alberta. Remote."
Sens1ng Centre, Edmonton, January,71979

'.QRelmchen,,T;’ Remote senSLng data and thelr 1nter--

pretatlon as-’ tools ‘in mineral.resource explora-.
tlon Western Mlner, February, 1981

eSinger,,A.¢ Satelllte 'Sees""tells' all to‘every—'

‘- one.’ Edmonton Journal July 2,‘1980.

“!:Understandlng color—lnfrared photographs and false~'

color composites: United: 'States Department of
~the Interlor/Geologlcal Survey, Sloux Falls,

S. ,D' b_ \.\fe"\'\\ .

e

/ ‘ﬁbavcenter Unlted States
Department of ‘the I Or/GeOlOglcal Survey,
Sloux Falls, S. D Fg : = R

”e'ote Sen51ng. Energy, Mines’ &
ister of Supply and’ Serv1ces

Resources )
€. no.. M77~13/1978

Canada C.

Arbor _I, USA, 48106

. Assistance . Marketing Unit, CCRS, 717 Belfast‘Rd
Ottawa, Ontarlo. KlA 0Y7
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[I. -Mt}'St‘ HelenS‘Voloano —.Referénce Materials j,"”'”'

A. sNatlonal Geographlc f’ ’
, fFlndlay, R. Eruptlon of Mt. St. Helens. R
: : Natlonal Geographlc, January, l981, -59,'3:65. fi'

'Flndlay,'R. Mount St. Helens aftermath.' A
‘National Geographlc, December, 1981, 160,
713 733 B . ‘ T PR

;jB. HBooks and Artlcles

"fAnderson,,C.. Volcanoes Unlted States Department :
’ _o‘\of the Interlor/Geologlcal survey, Quk :

'ﬁ'.Falls,-S D.‘ Reference bulletrn_26‘ 226/6,
41078. e : e PYR

e Ll R
hl Amerlca Publlshlng Co. Mt St ‘Helens .

“Beaty
' slldes.k Beaverto" xOregon, 1980

T Crandell, D. & Mulllneaux,f" Potentlal hazards
‘ from futidre eruptlons“ﬁf Moun't St. . Helens.
~Yolcano, Washington. "' Unlted States Government
Prlntlng office. Geologlcal Survey*ﬁulletln

1383- C. Washmgton/ 1978., B ;_ég‘ e

llDepartment of the Interlor/Gegloglcal Survey.i“{' %Nh.
' Newsletter, March 1979 - current . R T

,J,Eruptlons of Mount St Helens VOlcano “The first - v
- . month. Department of the Interlor News Re—vv‘ Eo
lease, May 16, 1980."' : B
’.Kelso, L. & Shangle R. »Volcano - Mount St Helens,
1980, Beaver;on,qOregon- Beautiful America . - <"
: Publlshlng Co. 1980.1_,. _f{].ﬁng‘f ) RO

/
31 ,/

‘°g Kluge, P. Awesome message of Mt ~St. Helens :
‘ mammoth eruptlon - Smlthsonlan, 19§1, 55 62
" L 4 " LA
'Langer, (Ed )‘ Mount St Helens Erupts._ Everett,,
' ashlngton ‘Jochnson- Prlntlng & .The Dally ' '
Herald 1980._

, s@ Lone,fR Volcanlc eruptlon dlsrupts alr trafflc‘ \
Ceonoo Av1atlon Week and Space. Technologx, May 26, SR
DT 1980 TR e T , _ R ~

Salnt Helens Volcano alds studles of cllmate.,:y
NASA News Release, 80 115,,1980.;; o




o 171
v L2 - L
N

‘ Smlth ‘R. & Barley R.v Volcanoes of the Unlted States.

w,Unlted States Department of the Interlor/ ,
‘Geblogical Survey, Sloux Falls, S D.' 261 226/
48, 1978A ; " el

State of Washlngton Road M&p Department!of‘:"
- Commerce and Economic’ Development. LOlYmpia,‘
Washlngton ' 98504. =

Volcano - The. Eruptlon of Mﬁ StZ.Helens;
/ . Vancouver: - Douglas and McIntyre, 198§

1. :Landsatixma@ery‘of Mt. St. Helens (1312

.

’a)‘1P}e-efn§§ion@1l.Septemb~' Lljfl97955 Scery [
oo T nunberd B095X0 (49-28).

) Scene number
o e ) 4 ¥ (49-28).
v gki'»fﬁsz‘August : 3198 '.(50,28).

]

.'KU -2 Imagerx_(l 120 000)'“,ft:”ﬁ”; . ﬂ"if

-a);-Post-eruptlon - June 19, l§80 Roll 580002891—>
R - l Frame 38 or 99.m :

f3l,nGeosynchronous Orb1t1ng¥Earth Sa
7GOES.Imagery of the Mt..St Helens volcano

‘eruption (sequentlal imagery ranging
from:15 minutes to 8° ﬁours after the-

eruptlon) - Alberta. Remote Sensing Center,koj_.,y.

: N » 9820 - 106 St.,. Edmonton, Alberta
,ﬁgM;ﬁf@@E?KSZQ6f: L .
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- Statistical Computations

- H-1  RemotgySensing Content - Pre and Posttest Results

"
' PRETEST  POSTTEST
STUDENT = SCORE % SCORE & ' NET SHIFT
1 6 17 24 69 4528
2 V1% 4 17 . . 49 - +45%
3 4 1 . 14% 41 +30%
4 - 27 6 , 23% 67 . +blw
5 2k 7 . 19% 56 +49%
6 By 4 15k | ‘44 o +40%
7 4 11 7 19% 56  ‘ +45%
8 1. 3+ - "19% . 56 - 1538
-9 - 6 .17 - 18 . 51 +34%
10 o1 -3 - 18% .53 ' +50%
MEAN ‘3 R I ('} 54 | 4468
- SO
| STANDARD ' S
. DEVIATION  5.81 o 7.98 }
‘H-2 TSAS Sign Test
v Computlng the probablllty that 9 or more fhan 9
(Pr X5>-9) out of ten ~students .would show a positive net.-
dlrectlonal shift: ' - & _\ v %\ . : B
| 00 M0 + 1b},:;59',;'1 .4 10 = 11 = o1
10‘ 2| |zl 9l 2] 2 1024 1024 71024 .



H-3 TSAS (Sub-Domain) Sign Test

( _ Computing the probability that 8 or more than 8
(Pr-X = 8) out 6f ten students would show a positive net -
~directional shift within the 6 item TSAS sub-domain:

PR

|

L+

1 . 40 45 _ 56 o’
1024 + 1024 + 1024 ‘1024 T

|

.

P %
H- »wchi‘sqﬁare DA '\\5§§;

o . T N
1 . i .\~,

i

: McNemar (1969)_chi-sqyare statistic on the TSAS
domain: 1 S o Do )

co

_x + D) where A and D are cell frequencies

L2 ;'iA :--.-D)2 with 1'degree of freedom. v
(A .
= --.»in -the following contingency table.

Posttest

vfight - .wrong

wrong. | A L B

;y”  ‘A}" .. Pretest

righte | ¢ | D

ST \/ﬂ,'
*(Results: .
N |

foétteét,“

right ' - wréng

N . AR T

é . © wrong" | .17: 

- right 18 | &

'*'58vré%poﬁ5$5ﬁf‘no data aVailéble'fbr,two'itemé; -

s

X217 -6)% = 121 = 5.26
SooaTr+ey I3
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Remote Sensing °

Electromagnetic.
. Spectrum

Ulﬁ;avioléﬁA

Visible

Reflected Infra=’

red

Sun-synchronous .

d
>

NearvPolar

~ Nedr Global

)
u

Orbit ChﬁréCfb4
teristics.

Receiving -
Statlons

_Prlnce Albert

N

\<{Shde_CdVe} Nfld..

!_Sask.“-

\;71

Scanner Sistemsf
f

&Return Béam

'3

ConSAT TASK ITEMS

:Multispectral Scanner

Landsat Satellite

orbital Path Number

N

Image Center Number

Cultural Features

Oscillating Mirror

 Nﬁﬁérica1 Data

S
Telemetered

" .
P e ™

185 km by 185 km

-

Pixels - °

';Landsaﬁ Frame -~ o

b

Appllcatlons of <
Landsat Imagery

»Forestry;& AgriCUlture_

'Geology & Mlnlng S

i

Mapping

‘Pollution

Red,’Green & Blue
Wavelengths

Multiband:

Multid

AT Q

Repeats every‘lBJef

days

14 Orblts Per Day

Usesvenergyvfrom

‘the electromagne-

tic Spectrum to
study objects at

a digtance.

Name :

Date:
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