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ABSTRACT
/

The Appalachian Regional Commission (ARC) 'saw the
- sixth Applied Technology Satellite (ATS-6) as a means of improving

the quality of inService teacher education by distributing high
quality courses from a centralsource. There were 15 claSsroom sites
scattered from New York to Alabama; the basic television reception
equipment cost approximately $4i000 per site: Five of the- 15 sites

were also equipped to receive and transmit 2-way radio via ATS-3.
There were 4- major learning- activities: (1) 30-minute, pretaped
televised programs -which inciudedlectures, interviews, and

demonstration teaching; (2) audio Ieviews of the pretaped television
programs; (3) live seminars which allowed students to ask questions
of their teachers and' other experts; and (4)- resource libraries at
each site. There is a- one-page summary of each of the fallowing:
evaluation strategies; how well did the equipment work.; how well did

.the - system for relaying seminar queStions work -; what were the
participants like; how' well did the participants like the- different

learning activities; how Much' did the participants learn; did the
participants become convinced of the values of course, concepts and

procedures; are the teachers using the skills Learned; and

conclusions. (KKC) \
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'Last May the National_ Aeronautics -and Space Administra-
tion-laiithed the sixth -in its series-of-Applied Technology,

=Satellites IATS). Various experiments were planned-to show
-di ffgrent- Ways the _satel 1 i teLmi ght be used. One _of the ATS-6

tele6mmunications experiments, sponsored-by the National- Insti-

tute ,e-VEdUcation, is the Appalachian Education:Satellite Projett

I

Tha:Appalachian -Regional Commission IARC1, established-

to ,proMote the overall develOpment of the -Appalachian- region,

sawATS- 6,as- a;means of improving_ the quality, of inservice ,6du-
cation- by -distributing _high quality courses from a central` source.

1 Based On a paper presented by Dr. Bramble, the Director of

Evaluation for the Appalachian Education Satellite Project, at

the 1975 annual' meeting of the American Educational Research

AtsociatiOn, April 1, 1975, in Washington; D.C., as part of a

symposium entitled "Major Connunir,ations Satellite Demonstra-

tion for Education, He'alth,' and Technology.
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Audio-Video atid--Two4lay_Radiolleception
Equipthent -at -Main-Si te n CUmberl and , Maryland-

ARC realized that costs for reception equipment are a major fac-
tor- inAppalachia-where -needs_may be-great, but commdnities cin
lea'st_afford the-,expense. 'or thit reason-ATS-6_was-especially_
aPPropriate, since the:basic TV receptio=n-equipmint it-required
was -inexpensive, costing approximately $4,000 per site
to-hundreds of thoutands of dollart- for previous satellite re-
.ception- systems.

"For the AESP -demonstration, there-were 15 classroom
sites scattered from New York_ to Alabama. Thete sites are-des,
ignated= by circles in ,Figure- 1. All- 15 sites were equlpped- to

=receive pretap_ed and live programs via ATS=6. The-sites are
located atRegional -EdUcation Service Agencies (RESAs)._ -Five
of the 15-sites, called main sites,were also- equipped to re-
ceive and-trantmit two-waY radio ViaATS-3. The main sites are
identified in Figure 1 by an, asterisk. The black triangles in

-Figure 1- show the 2 ancillary sites associated with- each-main_
site.
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The University o." Kentucky was chosen as the Resource
Coordinating Center (RCC) for the development of course materials.
(See AESP Technical Report #2 [Ausness & Bowling] for more de-
tailed background information.) The RCC designed the following
learning activities to exploit different capabilities of ATS-6 uscd
alone and soMetimes in conjunction with ATS-3:

1)- major learning activity was the series of 30
minute, pretapod televised programs. They differed
from-most-,gra-duatn. Fierrectpres-fn-that-they-were-
punctuated-with filmed intervisews of content -ex
perts and teachers and short episodes showing actual
Appalachian teachers' applying instructional tech-

, nigues in ,their classrooms.
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Teathers at Cumberland, = Maryland site-
Preparing to Watch a- TV- Progrdm

2) Another satellite-delivered learning activity was a
series of audio reviews of the pretaped TV programs.
These made use o tITT-four-channel aUdio capacity of
ATS-6. 'Each review consisted of a question describ-
ing a hypothetical teaching situation and four alter-
native approaches to the problem. The. student se-
lected the response he felt was most appropriate by
depressing a button-on his response pad. He then
heard an explanation of the merits of his response.
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Werner \Von ,Braun, Vice President .of gngi neer-

10 and Development, -Fairchild Industries,
,taking part in fnur-channel audio review

3) Live seminars, forum in format, made it possible for
igents to ask their teacher and other experts
questions during a live broadcast. Seminar ques-

tions were relayed from the 10 ancillary sites by
landline teletype to the five main sites for VHF
transmission to the broadcast studio via ATS-3.
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-Career-EducAtion-Seminar-In-prbgress-at-the-
=University-ofltent-Ucky troadcatt Studio-

4Y The students hactresoUrde libraries at-each-tite
-which included materials-telected-toncomplethent
each-Coursd. They-also-- had- access thrOugh.ATS-3

to-run searches =for instructional materials using-
COmOuterized-information=retribval-systems,

00000000
co C2 CI Ca
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Some of the other classroom activities in the cour.le did
not depend-on satellite delivery. For instance,. in laboratory
sessions the students had the opportunity to apply what they
eatTdne in the televised programs. Inmediate feedback on the

unit tests helped the students determine how well they under-
stood aFmaterial covered in each unit.

Students -at Fredonia, New York Poing Labora-
tory Exercises

'^ 40

1.`
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EVALUATION STRATEGIES

During the deVelopment of these -learning activities, the
AESP.Evaluation_Component implemented a number of evaluation
strategies to provide- information useful =in product-development.
Some= of the formatiVe-evaluation activities -carried out-while
products-Were7treirIg=develoi:eT71 ncluded: -1) providing descrip=
Him _information on the region, 2)-,identifying, 'for filming,
cl asses_where printi pl es central -to =the _Courses were 1)-ei ng

3)=-iMplementing=procediTS for field-review-of scripts_
bi teachers -and,content--experts-, 4) performing experiments.to.
determine-the-most effecti-Ve. sequences and formats for the
learning activitie-s,-and=5) tarryingrout audience reaction=
Studies_to identif =spots ivprograms that needed- reworking.

In the audience reaction Study, for example, the partic-
ipents indicatedat different-points in a semiftnal versiorirof
a program whether they=_Were i nterested: i n= what- wat -bei ng __pres-
ented. In ,Figure 2 are -the ratings for- the program. -The--,hori-
zontal axis. identifies the points in. the _program lin mi nutes).,
when the-reviewers= were asked= th.rate, andit;ie vertical axis"
identifies the averale ratings assigned -by the Viewers. The
closer to five the more interesting and the closer to the
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1 IFilming Exemplary Programs Used -by

_}
Appalachian- Teachert .

1

less interestipg=the-participants found that section. The rat-
ings,-on the average, were near the positive (5) end--,of the
scale. Most of the high:peakk Of- interest Occurred:during

=classroom scenes showing teachers applying the=procedves-with
actual= students. Interest was =isual ly ;less during - studio -Shut§
of -the narrator. (See AESP Technical Report #3 [Bramble.
AuSness, & Wetter] for more detailed information on formatiVe
evaluation study.)

Some of the sumative evaluation activities carried -out
after products were TiTTFi zed To cfele7flo ne their- effectiveness
included: 1) unit tests.,'2)Iire- and post achievement tests,
3) pre- and post attitude testi, 4) pre and post teaching
practioes inventories, 5) user ratings of the quality of the-
learning- activities, 6) equipment chetklists, and 7) cost
studies comparing alternative formats. (See AESP Technical
Report #4 [Bramble, Ausness, Wetter, -& Harding] for more detailed
descriOtion of summative evaluation activities.) The data
collected_and analyzed by the AESP Evaluation Cnmponent pro-
videm-prel-iminary....answers for many questions asked about the
effectiveness of the satel 1Tte-deli vered- courses.
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HOW-WELL DID THE EQUIPMENT-USED TO:DELiVEAND

RECEIVE THE TELEVISION PROGRAMS WORK?

As-indicated in Figure 3, the delivery-system ihcludes )
he satellite, the access station equipment, and the landliiie
inks between_ the broddcast studio and-the upl ink, This -del iv-

tem was inoperative during-4 :of the first 48 (programs

sm ted; that is, it Was-operative-92-percent of the time.
tu ly there were otilY two transmissionfailures, dueonce to

a-malfunction An the telephone link betveen the television studio
and the-uplink and another time to a,malfunction in-kpower
ttansformer at the uplink. The-deliVery system should have
a higher-reliability in the future,:since these Poxes are-based
on-the first six-months of use.

ATS-6

-ACCESS STATION

0

SITE

6,

BROADCAST STUDIO

,FIGURE 3 -- AUDIO-VIDEO DELIVERY SYSTEM

1.3
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Aviglicated in Figure 4, site reception equipment for
the AESP course included all-ground equipment at the siteAec-
essary for recepti audio-video, and the four audio signals.
The reception systeM at individual sites was operative 98 per-
centof-the time. Procedure-for making:up missed_ programs
were implemented for /each failure;thus participants_ were-ulti-
mately-e0osed to_the totaldpursT content.

PARABOLIC 'ANTENNA-,

TV F06-CHANNEL

AUDI' SYSTEM

r° s s
3 3

MIMPOICUIIMENIMMMEMEMI:MMLIMIIII".H. P. RECEIVER

4r
FIGURE 4 -- SITE AUDIO-VIDEO AND FOUR-CHANNEL

GROUND EQUIPMENT
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HOW WELL DID THE SYSTEM FOR RELAYING

SEMINAR QUESTIONS WORK?

As-depicted in Figure 5 equipment failures in- -the re-

laying:6f seminar qbestions-coUld-occur in the landline_teletype
connection betWeen Ihe ancillary-and-the-main sitet, in the-VHF
-equipaent_atthe_maiksites, including:- the-= helical antenna, -in
the-s-atellite:itself,* in-the-_VHF _eqdipMent at-the brbadtast

studio. The teletype nd--VHF site receptiontransmitsibn-equip-
ment_were-operational i96_percent-6f the time. Ihe VHF equipment
_at the_-broadcast_studio :was opOational 91-percent of the-time.
The-lower reliability at-the,broadcast studio was due-Trimarily
to-initial-problems with lotal". radio interference; -(See-AESP

Technical-Report #51Bramble,_Ausness,_& Freeman] for -a =more de-
tailed description of equipment functioning.)

,A1S-3

BROADCAST STUDIO

ANCILLARY SITE

FIGURE 5 -- VHF- TELETYPE RELAY SYSTEM

MAIN-SITE

13
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WHAT WERE THE PARTICIPANTS WHO TOOK THE COURSE LIKE?

-As indicated in Table 1, there were 291 partici-

pants in the Diagnostic and Prescriptive-Reading InstrUction

course_ for -K-3--teachers- (DPRI); -246 in the-Career Education

Course-for-,elementary=schoot teachers (CEE); and -248 in_ the

Career -Education_tourse for secondary teachers _(CES). -As Aridi-

-cated:belolii_ the- typical participant was a_ woman in- her-_mid--

-Alli rti et =who =had taught -9-10 yea rt , but had _ not-c-ompl eted- h-er

master's degree -or taken` ,-many _graduate=_courses in the-Course
subject, As_might_be expected more-of the participants in the-

, courses_ for elementary --teachers were women, and_ more _of the

participantsfin -the -cours-es for secondary teachers had advanced

-degrees.

TABLE 1

BACKGROUND CHARACTERISTICS-OF COURSE PARTICIPANTS

Characteristics DPRI CEE CES

Number 291 246 248

%-Femalet 93% 75% 50%

Average -Age (years) 35 36 35

% Teachers . 90% 75% 70%

Teaching Experience= (years) 9 9 10

%Masters Degree 18% 26% 44%

Average Graduate Courses in Area 1 0 .5
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'HOW WELL DID THE PARTICIPANTS LIKE THE

DIFFERENT LEARNING ACTIVITIES?

Table_ 2_ shows the -amount of information_ the cOurse -partic-
-10ants---felt they-received- from thenstructional:activitie-s-, tom-
Pared to: similar -oncampus activities:- A-rating -of 3, on _A-one
to sfive scale, -means the-activity-was-perceiVed as eqUivalent to

on,campus _atti_vity-in- c-onveying-in-formation. =Ratings
for-the -televised programs- greater- than _3-mean- the -participants
thought -the televisethprograms- were =better -in-conveYing War-
mationthanAypical _on-campus lectures-.- The :average- ratings -for
the- televised- seminars, =Which -center around- 3-.5, indicate:that
-the particip-ints-=perceived- them=as -slightly-superior to on-campus_
_graduate -Seminars. The 1 aboratory-exerciset au-dio_ reviews-, -and-
retrieval _information:systems ratings were judged respectively
-tobe somewhat superior -to -on=campOs -laboratory sessions,_ class
-quizzes, -and= supplementary -materials --All the means -are signif7
scantly above the- neutral -ratings_ of 3 :0 -at the .05. leVet. :(Ste
AESP: Technical, Rep-ort #6 -[Maridn, -Bramble, & Wetter] and #7
i[Ha-rd- -&- Mae-Jon] for-more _detailed infonnation on user
reactions to -learning activities.)

TABLE 2

TEACHER RATINGS OF LEARNING ACTIVITIES

Learning Activi ties OPRI
Mean SE Mean

CEE

SE Mean
CES

SE

Pretaped TV Programs 4.0 .06 3.5 .07

Live, Interactive Seminars 3.6 .07 3.4 .08 3.5 .12

Laboratory Exercises 3.8 .06 3.6 .06 3.3 '.12

Audio. Reviews 3.5 .07 3.5 .07

Information Retrieval
Systems 3;8 .07, 3.6 .07 '3.6 .14
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HOW MUCH DID, THE PARTICIPANTS LEARN?

In Table 3 is the average percent of items the:partici-
pants answered correctly, on the pre- and-posttests for each

course. From the entrance level it can be -seen the course

participants -were, on the average, familiar with the Content of

the courSe. However, there Was still a 15 percent gain in knowl-

edge of cOurse-contepts after exposure to the-reading -course
activities, and a 12=-13 percent gain-in knoWledge after comfile

ti on of -the, career education course activities. The-41re=post

gains on the achievement,tasts for all three courses were sig-
nificant at the .05 level When, variation among sites_ was removed.

TABLE 3

-CRINGES IN=KNOWLEDGE-,OF COURSE CONCEPTS-

Te'sItifori-nati oil offIr 'CEE CES.

-Entry Levet -62% 68% 59%

Exi \Level 77% 80% 72%

'Gain 15% 12% 13%.

Number f I/ems 60 51 55



17

DID THE PARTICIPANTS BECOME CONVINCED OF THE VALUES

OF COURSE CONCEPTS AND PROCEDURES?

In- Table -4- are -the average item means for the pre - -and

post-attitude questionnaires in-each course. While the pre- to

post/gains on -these attitude questionnaires were smaller than
those on the achievement tests, they are positive in direction
add-significant at the .05 leyel when variation among sites was

removed. The greater change in attitude in the secondary career
education course may be due to its longer length, 16 Weeks
compared to 8 weeks for \the elementary courses. However, -it

should -be- pointed out that the effectivene-ss of all- the courses

in changing measured attitudes about the course materials was

relatively-small.

TABLE 4

MEAN ITEM GAINS ON ATTITUDE QUESTIONNAIRES

Item= Information %7.,!,,CEE CES

,,

Pre - Average- Response 2.97 3.92 3.91

Post- Average- Response 3.06 3.98 4.19

Avera'ge Item Gain .09 ° .06 .28

Number of Items 23 25 28
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ARE THE TEACHERS IN THEIR CLASSROOMS USING

THE SKILLS LEARNED IN THE COURSE?'

In a folloW-tip studY of the reading and elernentary,-
career _education course , 150- course participants were randomly
selected: from each' Course- to -report the extent to -which -they
had'us-ed infomation learned in the summer courses. -All 1910EE
respondents- and 33- of the- 35--_DPRI- respondents -who -returned the
questionnaire , said: they learned -nfany- tiseful ski lls_-they _were
actually applying in their Classroom. The remaining 2 DPRI
_respondents said- they _felt the skills they- learned were useful
but -not applicable 'lb- their situation. These illustrative
comments-made by -teachers indicate the impact the tours has
'had= o-n their classroom' teaching:

"Attitudes -= toward reading -- have improved."
"All- have progressed at a more rapid pace than last year."
"Most -effective-techniques -I have ever used .

"The-children-are very excited;"
"Pubils -have -developed-lietter.attitudes and -more-

ambi tion for-the- future."

Other comments made by the teachers- indicate--thosez who
took the -reading course. are applying what they learnedimore- than
those who _took _the career- education _course. This may be due to
the -fact that reading- techniques are-more easily iubstituted for
previous _methods_ of -instruction., while e -the- career education
techniqUes often involve-more extensive curriculum- redevelonment.

. The point to-note is that even though th-e =measured- changes in
-attitude-were small , the teachers_ seem-tb- be applying _in--their
classrooms the instructional tethniques learned in therAESP
courses-. (See-AESP Technical -Report #8 [Marion, Bramble, 11
-Ausness] and- #9 _EBranible, & Ansnessi for detailed inform-
ation regarding changes in participant -knowledge,, attitude- and
_behavior.-)-
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WHAT CONCLUSIONS CAN BE DRAWN FROM THE RESULTS

JUST DISCUSSED?

--111 It is-technically, feasible using-satellite- delivery
and inexpensiVe ground reception_equipment to
provide graduate edkation courses to students
scattered over large geographical areas. ,

Site representatives who are non-content experts
cen administer these courses, when proiiided with
sufficient instructions_and easy access/to the
Resource-Coordinating Center by way of /two-viay
radio.

;The course participants preferred the learning
activities in the satellite-delivered courses'
to on-campus graduate education courses with
which they-Were familiar.

Participants in the courses typically gained in
knowledge of the-course content end are-now
applying/What they learned in -their- classrooms.

In- lets,than-two -yeariperiod the Appalachian Education
Satell ite =P'roject _xi 11 have,produced ,andimplemented, four
graduate=*courses for delivery via. satellite to approximately
1200 teachers-. The delivery of such graduate education, courses
by satellite may be one v-w to expand the educational opportu-

zniti es avail able to Appal achians/
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