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. ABSTRACTT .. » . ‘ R T Lo
o y.Thirty teachers and 718 students in grades 4, 5, and
6 in Edmonton, Alberta participated in a study to determine the value
. of simultaneous one-way television and group telephone conferencing
~+ .(compared to conventional instruction) for teaching LANDSAT imagery.
Results indicate that: (1), a’5-hour instruction period is sufficient
‘to train elementary school teachers to teach their students to
interpret color 1 LANDSAT inagety'og an intrdductory level for class
use:r?Z)Jthero are small but significant differepces favoring male
over female students (in TV-telephone group) on an achievement test;
(3) some students appear to emphasize color over pattern or shape in
interpreting color 1 LANDSAT imagery ground truth (squgsting that
teachers emphasize the role that patteran, color, and shapé play in
ground-truth interpretation; (4) there isf confusion among students in
. distinguishing. snow and clouds in the LANDSAT imagery; and (5) that a
grid procedure test map is less precise than one-to-one érdl testing
or the marking of arrows or circles to identify features on LANDSAT .
imagery. In addition, results of the achievement test confirm - e
previous research indicating that elementary.school students are

capable of working with LANDSAT ‘color 1 images. (JN) !
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- "A LANDSAT COLOR 1 IN-SERVICE TRAINING
PROGRAM FOR ELEMENTARY SCHOOL TEAGHERS
.AND THE MASS TESTING OF THEIR 718 PUPILSt

~PEAMISSION TQO REPRODUCE THIS o e U.6. DEPARTMENT OF EDUCATION
MATERIAL HAS BEEN GRANTED BY e NATIONAL INSTITUTE OF EDUEATION
v by J M Kirman FOUCATIONRL RESOURCES INFORMATION
J N KirmmaD.  and J. Goldberg cewTen nc
. . ’ ‘ Thwe document has been reproduced ss
) o received from the pargon of ONGANEAtION
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, 7O THE EDUCATIONAL RESOURCES - . O
FORMATION CE@TER'EF“CL" ‘ * @ Pouts of veew qr apinions stated in thes docw
. R « e ) ) - positign or pokcy .
¢ . Les donhées oh"enues indiquent que les instituteurs peuvenl apprendre, gn une
. période relativement courte de farmation protique & enseigner les rudiments de
V'imagerie L ANDSAT couleur |. Les recherches démontrent aussi qu'il existe une
* différence sensible, quoique minime, entre les éidves de sexe masculin et de sexe féminin
des écoles primaires dans ['interprétation des images LANDSAT couleur 1, et
< confirment que ces éléves peuvent travailler.dvec des images couleur 1.
xf SUMMARY Yo R
, * v . « - .

Duta indicate that elementarv school teachers ¢an learn (o teach about LANDSAT ¢

_'g color | imagery in a relatively short in-service draining period. The reskarch also .

. -provides evidence that there is a significant, But small, difference betweent male and

' Jemale elementary school chjidren in interpreting LANDSAT color” 1 images, and
confirms the ability of elementary.school children 1o work with color I images.
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LANDSAT imagery was the subject of a recent fesearch project that attempted to determine
the value of simuftancous one-way television aid group telephone conferencing for teaching!. .
Thirty teachers and 718 children in grades 4, § and 6 participated in the project; making' it the-.
* fargest clementary level LANDSAT instruction program undertaken.to date. The project was.an
outgrowth of a previous project by the authors?, arid the data cited in this article was prepgred
September 10, 1980 as a supplementary report to the sponsoring agenuy.

. Because of its relative, ﬁewncss;‘i_.AN[iSAT imagery was the ideal instruction topic. Almost

all the teachers were unfamiliar with LANDSAT imagery and were highly dependent upon the

¢ instructor and materigls provided. The children also had no background for this topic. This last
itemn was critical since a major test of the in-service training program was the ability of the children

to interpret |LANDSAT infra-red fals¢ color images after. their teachers had taught them a

'ANDSAT uni(.‘ oL
; For purposes of evaluating the delivery system, the teachers were divided into two groups
. of*fiftcen cach. One group was in the city of Edmonton and reccived face to facg instruction,
| while the Other group of teachers using the TV-telephone procedure was located in Sherwood
m Park. Alberta, a residential area just- outside of Edmonton. Both groups received the same-
instruction by the same instructor and received identical materials. Each group received fivé hours

.
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of instructioh wi:thin a'two week period: two 2-hour sessions the first week on basic LANDSAT

mstruction, and one |-hour session the following week (0 raise questions about the topic. At the .
final session, a representative of the Alberya Remote Sensing Center agcompanied the instructor °

. to answer any technical questions.

“

second weck. Prior. to this, -they were to survey their pupils for any kndwledge of LANDSAT
inage infdrpretation. No teachers reported any prior pupil knowledge of [ANDSAT imagery.
- * When the children had completed theis units, theinsiructor gave an achievement test and provided

- the teachers with a questionnaire about the in-service instructional system. °* !
- ;

All were experienced (eaci:ers. but’ the face to face lecture grpup held a slight edge in age .

and experience. The numbers of children-in each .grade level are found in Table 1.
. . * . - ' ’ M . ’ ) 4

. Table]  * . \ .
Number of children in each grode leve) -
TV-icikphone ~  Facetofose . .- ‘Tota
. wos T growp S
. s O ON=3y ~N =78
Grade 4 86 S 1%
© Grade § . . }IS7 S 121 : 278
© . Grade 6 . 122 . 163 285
AR ' ¢ . S .

The materials used by the teachers for training and’ instructional activities were class sets
of rulers, magnifying glasses, acetate cpvers (o protect the LANDSAT imagery, china markers
for writing on the acetates, and offset. daplicated road maps of the Winnipeg, Manitoba region.

“Because of the high cost of LANDSAT imagery, teachers were provided with a pablished teaching
kit® consisting of 45 pages of*color | WANDSAT imagery in a looseleaf binder with background
and teacfing information. The kit contains 15 Winnipeg snow cover images of December 6, 1975,
path 33, row 25, and 15 Winnipeg vegetation cover images of August 26, 1976 of the same path
and row. The remaining 15 sheets contain images of different areas of the world: some are-cropped
so that up to three images are on one sheet. All images are at a scale of 1:1 000 000. °

. ‘I'I»%:achm were to begin a ynit on LANDSAT infra-réd iﬁmgery at the beginning of (he.

.t

As part of their in-service training, the teachers viewtd two video tapes and received hands- -

on instruction with the teaching Rit. One video tape was the NASA film Remote Possibilities giving
a general introduction to L ANDSAT image production and applicatiops. The second video tape
* was Eve in the Sky, a specially produced 42-minute teacher education tape-discussing the
pedagogical uses of LANDSAT imagery and showing elementary school age childrgn using them*.

The teachers l%ughl their LANDSAT unit for. approxin‘ia(ely three weeks. There was no
_ required procedure for them to follow,; but the instructor did give the teachers some general
- «  approaches she had found sucvessful with her grade three class. She suggested having the ghildren
make & | ANDSAT folder, making up ditto sheets for class exercises with LANDSAT images,

. . orientesring with thg road map and marking locations on the LLANDSAT, imagé. Children were’

expected to work together in groups of two’s and three's since they would not only help each
other, but be able to discuss what they were doing. This latter approach had been used in previous
LANDSAT research with elementary school children®. ) '

EY . . . . s . L
R
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A _ . o
¢ Dubs of this video tape may be obiamed by sending & onc howr ideottapt (0 Mr, l)ave‘hwin. Audio-Viaual Medis -

Cetter, Faculty of Bducation. tinisersits of Alberta, Edmonton, Alberta, Canada T6i 2G5, The vervice is free for schooly
snd edinators withif Alberia There i< a prepaid charge.of $15.00 for thase outside Alberfa -
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’ic pupils’ were tested withr an infra-red false color image of the Calgary, Alhna. regiog
o'f .Iuly 15, 1974, path 46y row 24. The image was divided into a grid of 25, numbered boxes.

. The chikiren received a thirtee item multiple choice achievement test. The vocabulary was geared
to the children's lewel. Where children were requcs(ed to find a-particulay item on (heumaie,.
they were to select thé numbered box in which the itém appeared. They had a choice of four
boxes. The following are the achievement test items and the pe;centagc of corrcct responses fgm

% of the two groups of chikdren; B A .
.- * Loy L 'I'V-lelepbone Face to face
1. Find a city . oo 85 - 83
2. Find a river - - f : . 98 98
3. Find clouds L 90 92
4 Findyoads =~ o . \zg 62
3. Find farmland © . a - 6 M .
* ' 6. Find mountains o : 88 87
- 1. Find a lake . . 54 52 .
8. Find snow - . . 65 65+ -
9, \iha( is the white'in Box 8? 4 . R ' .
. a..snow .. “c. clouds - )
’ b. water ¢ d. cleared farmhland . . -, 6 58
. 10. The Lolor red on this map means _ . . A
a. green plan; e ¢. hot land . - : ot
b. red land™ d. red plants . 89 86 - :
11."How wasthls,nap made? ) ' : o C.
a. by an airpldne ¢. by a satellite _ T T
>+ b. by anastronaut - d. by’radar R 9% o4 . .
12. Pick the box that has’a lake dr river with - . . '
‘ very clear water - ' . 7]
. 13. Pick the.bex that has the larges{ number - " /-
T« of growing plants in it ' RN -87 - 85

. X 7 74

;( is the author s behef that a supefior prpcedun: for testing would have bcen firdt, & one
to one oral*examination, in which the child points to the specific LANmAT map feature and”
glvcs reasons for doing so, or secondly, having cach child circle or place an arrow directly on
the image. Given she numbet of pupils, budget constraints preciuded additionat salary for one
to one testing or outlay for individual igpagery and salary, for evaluators to examine them. The .
gnd. procedure had previously proven to be usab!é for general pupil testing, although it is far e
less precise than the aforemennoned procedures

Thus, since the pmject mainly concerned the in-service delivery system, the grid procedurc.
was the least time consuming and lowest 85t bne that would be capable of showing a dlffercnce
between pupils.

- The resylts of the achlevemqm test indicate that (he TV-(elephonc delivery system worked.
and the in-service procedures were effective, The results also confirmed the capabilities of

N clementary school age chijdren to work with infra-red false color LANDSAT imagery. However, —

> the lower average scores by the children on'uesuons 4,5,7. 8,9, and lz men( dlscuss;on

" These questions were ana*ysed by examining the frequencigs of the mcorrect answers (o
determine what the children thought were the correct responses. Thus for quesnon 4, “Find roads",

, where the correct selection was a box with an obvious grid of roads in it, the incorrect responses

a to have been the selection of boxes.wl(h meanderings between mountairs. The possibility

exists that some of the children may have identified roads following the course of rivers, but this

- seems to be a bit too sophisticated for elemema.ry level children, especially when the correct box s

roads were so obvious, v .
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[n question S, **Find faymland®’, the ir;c'orrcct response seemed (o be the darkest red box. .

. Perhaps this is rélated to red being the color of growing green pladts. Some of the children may |

have been looking for the spectral signature of growing plants r#thér than the land pattern of
farmland: the'redder the better. , .. ' o~

For question 7, **Find a lake'", the next largest nu;nbcr ofchildren with an incorrect responsé.
selected a box with a wide sectidn of the Columbia River in it. This is a clear case of confusion’
of shapes of bodies of water. . o P

"Find snow"* was question 8. Her?'Confusion occurred betwveen snow and cloud cover. This
agdin otcurred in question 9, ““What is the white in box 8?°°, with the choices being snow, water,
clouds or clear farmland. If that was the case; the cloud.shage was igriored in favor of the color.

The answers to questions 8 and 9 should be compared to question 3, “Find clouds'’. For* -
that item the correct responses of the children averagéd 91%, even though (Wo of the incorrect
selection boxes vontained gnow cover. Perhaps there was little difficulty with question 3*since
the clouds may have been more ‘clbud-like ' to the <hildren, ¢.g. more spread out without di_s(inct .

" edges, whereas the clouds in Question 9 were small with distinct edges.

Question 12 was **Pick the box-that has a lake or kiver with very clear water''. The low a :
scores showed there was difficulty with this. The twp most frequently selected wrong boxes - ¢
contained badlies of water also, so that the possibility exists that there may have been confusion .,
about the spectral signature of clear water. With hindsight, this could probably have been double . .
checked with questions asking the childrenor the spectral signature of clear water and sedimented
water. - e - : . . .

]

One other possibility for an incorrect respo::ISc for question J2 a_ay-haﬁe been that box 18, .
the correct response, was already used as a correct.response for question 7. Perhaps some children . .

“may have thought that a box could be selected oaly one time for a correct answer. However,

this presumption may not be valid since a small minqrity selected box 14 as'an incorrect response
to question 12 even though jt'was seTepted as a correct response for question 2 by 98% of the )
students. Previous use of the grid procedure did not indicate this to be,a problem. A one to one
oral examination rather than the writtén grid image test.could have possibly determined this.

In examining the data frg;m the children's achievement test, no significance was found between
grade levels. A significant differgnce was observed between male and female performange on the.
children’s achieyement test gs noted in Table 2. : *

. . Table 2
. N Male and femnle differences’on children's achicvement test *.
~ ) ’ ' ,(TV"'“"’“"' “"‘.?."?: . . Fact to face group «
’ AN . SD- N X SD
. . - * ¢ . ] , . .
. Female 170 . 9.494 2000 L 165 9.230 . 2.188 .
T Male . 191 10.257 1.995 188 °  9.888 I L.
. . P <0.00032 . P < 0.0036 v /\°"
* . (two failed test) ' (two failed west) - L

* Four chaldien m the TV telephone group did not respond 1o the item of sev identification
" . P )

.

L ‘ "
In cach grade level in both the face to face group and the TV-telephone group, the boyf'

wOres were higher than the girls’ scores.on ihe, achievement test, although not alt the scgre .
differences were significant. With the TV-telephone group the male-female differences .were
significant on all grade levels (Table 3). . . ¢
. b g ’ ) - ’ , ‘
. . ‘
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" While this superior male performance canno( be readlly explained, it may be consistent with'
rescarch showing male superiority on spatial orientation ‘skills, including map reading®. Assuming
the correctness of this, an educational implication qay be that In teaching females about LANDSAT
maps, the teacher should preserft the spatial relanons cues to them in a very mcthodncal fashion
to fauhmc :denuflganon .

i . ) - i @
Tabke3 L RS 4
Male«fe-nle differems o‘hﬁm niirvenem lesl by gnde tevel’

- R : C T, Fweto face gronp
_ Female ‘ Mde ) ] ’ .
Gragde 4 ‘ 859, 919 020 . . NS o
¢ Grade § : 8.5 - 10.00 - 0.00“ Slgniﬁcam
» ‘Grade 6 9.9 - 10.13 0.61 - N. S 2
o '. — ¢ 'I'V-teleﬁlou yroap . . .
> - Female © Ml ‘ - P o o
'»  Grade 4 ' 8.42 « 94 . 0025 Sighificant .
Gride § N X 1034 0.038 Significant
Grade 6 - : 10.05 10.73 |, . 0.04° * Significant

1

The findings ‘of this pro;cct for remote sensing educanon are

. A five hour instruction period with the materials used in this roject is sufﬁcten; to (r‘m
elementary school tgachers to teach their pupils to-interpret col l .LANDSAT |magery on
. an introductory level for class '

2. There appears to be a smafl but s:gniﬁcan( difference f_avon'ng males over females 'on ‘the ‘
« achievement test in this project.

RS

. o . : .
3. The results of the achievement test confirm previous research indicating élememary school .
" pupils are capable of workmg with LANDSAT color l images. . .

4. Some elementary school pupnls appear to emphasiac color over pattern or shape in m(ctprenng
color | LANDSAT imagery ground truth. Teachers ﬂuld emphasize that afl three — color,
patiern, and\shape — play a role in ground-(ru(h interpretation. . .

5. There appears. to be wniusmn by some pupils in dlstmg\lshmg between snow and clouds in .
color | LANDSAT imagery. Emphasis must also be placed on differentiating between cloud
" and snow cover. However, unless meterological considerations are involved with the instruction, -
a more pragmatic procedure might be to pomt»oul cloud cover directly ol specific images used
.with the childrert. This approach is suggested since LANDSAT images are usually nse,:i for -
ground-truth instruction rather than meterological purposes, and it may not be worth the time -
involved to teach about snow-cloud differences. A further consideration is that we have no
research on the capabilities of elementary school qblldren to make such differentiations, although

. some in this project were able to do so.

6. A grid procedure test map is less preuse than ane to one oral testing or the @arkmg of ar OWS
" or circles to identify features on LANDSAT imagery. « .

Suggestions for further research: °

— What mc{hod mlghl be used to teach clememary school children awareness that color
shape play a role in’ determining ground-truth conditions on LANDSAT color | images?

— Can elementary school children learn to differentiate between snow and cloud covcr ord
[.ANDSAT color | |mages’ If so, what instruction might be used" ‘ .

— significant dlffercnce inf male-female scores have any ;mphcanons for LLANDSAT
0O Fimage instruction with elementary school children? . * < . . .
.’ ‘ ¢ «
” - . .
10, N zou ber 1984 ' AR . 147
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l ANDSAT images in the elementary school classroom are relatively new..They were probably
not used carlier because of doubts that youngsters could undetstand them, and becawse teachers
were not familiar with them. But childten can obtain an introductory working knowledge of color
1, and it is not oo difficult for teachers to learn to use LANDSAT.images. That we live in the
,dmof the space age is nowa cliché, but a very true one. To prepare our children for tomorrow's .’

we must teach them to use the tools they will need. The map skills demonstrated in this
study- afe ready to be put to use with LANDSAT color I lmagery

-
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