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) ‘However, it is: essential to’ name-d few o ]

. . Doug Bressler “Robert Quist, Paul. ‘Patton, and john Jung, Dominic Gugliuzza, Richard Connell, |-
C ,;..-_Howard Stewart, Ronald Graw Vigcent Collins, Nancy Johnson; Marge Coonradt, to name only |
."a few; have been most helpful. %
“ ' Rockford who art1c1pated il the experiment. They were very patient with the tests and waves
" of questlonnalres The men jof Station Number:Seven, outside,the cable: service area, worked
.withus in. the formative aluatlon stages respondlng to pretests an,d commentlng on the-
 initial videotape of e[aCh le?

\ S Agkn;owledﬁ’é’ments;- LT

It w111 be’ 1mpossnble to acknowledge all _persons_kho have contrlbuted to tl’llS prolect
RockfoQMayor Robert McGaw “and Aldermen Lee Shervey. Mlchael O’Nﬁgl ]oseph.v

Gustitus; Rdbert Cross and V1ctory Bell were 1n1t1ators of the prolect and have supported the .
work through\the féur years. / .= o

. The Roaﬂord Fire Department 1s remarkably 1nnovat1ve The Department has been a w1ll-
~ ing and enthusiastic partner. to Mlchlgan State University. Chief James Cragan,.Deputy Chlefs' I

are algo sincerely ‘grateful to the 208 firefighters in

son..- : .
Roql(ford Cablewsnon Inc. assumed a’ ma]or burden and a good dea of the r1sl< in malon

designed to accommodate two—way -services, lo,ng before the 1ndustry understood and accepted

_ two—wu’:l ]ames Wright was pr1marlly responsible and worked very closely with the Mlclugdn :

State
and-Dean Deyo also Wworked closely with the project staff" D

. Crucnal engmeerlng support was provided by Stevens McVoy of Coax1al Scientific
Corpcration. His* concept of an area multlplexeé switchied return system was vital to the;

' ~Rockford experiments- and has been an important factor in the 1ndustry-w1de renewed 1ntex£est e
and development of two-way cable. Allen Fulmer also made major cortributions to the sys em- . -
biks

design and function. Tim Dunning was a principal troublgshooter for the system.

The Michigan State University field office in Rockford was rb)spon31ble for. the Tese rch
writing and production of the 12 television lessons and the administration of the experimsnt.
These tasks were accomplished exceptionally well by ]ohn Pachuta, the Field Director/-and -

Michael Sheridan, the Executive Producer. Television graphics were ably provided by Karyl

Bauman. These people may take credit for the teaching effectiveness of the videotapes and the

* fdvorable response by the*firefighters. Large scale field experiments are always dlfflclﬂt tog
' mgnage. The fact that this one went relatively smoothly is attributable: to the dlllgence of thls

staff.and their. effecfive ligison with the Rockford Fire Department.

At Mlchlgan State University, several students in the Mass Media and’ Communfcatl n“ -
+ Ph.D. programs and in Coniputer Science were major contributors. Jayne Zenaty became tk

pr1nc1pal computer programmer, wrote much of the technical and computer sections of -fhis
report and was  responsible for the computer - documentation” in Volume: III. "She a

coordinated - the “medical education demonstration for the National HURA (Healvh i
Underserved Rural Areas) Conference. Nicky Stoyangff coord1nated the pretest1ng and
formative evaluation used in the planning of the. v1deotapes and in the experiment, the instru-

. ment design and collection and analysis of data. Lee Thornton did much of the ba kground
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research for the firefighter tralnmg experlment and was responsible fora gumber of sugges-
tions that were incorporated in the design. Robert Yadon helped to write.some of the technical
papers on the project and worked on future applications and technology He also worked with -
Mike erfh who was respons1ble for the basic research on costs and the cost’ andlysns Jim
Wollert and Brian Fontes worked t;relessly on the original design proposal and: follo' edup o
the. exploratlon and.development. of add1tlonal appllcatlons of the two-way technology Judjth

iversity, staf{ through the-entire project. ]ohn owers, ]ames Thomas Frank Sheley o

Saxto;tgy?s/bhe of the r arch‘ers on pubhc policy issues. Jack Waksch]ag.and Mark Miller - _. .

both e active part1c1pants irf the experimental design phase of the pro;ec/t Mlchael Gorbutt
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after mstallatlon He also'created the programs to’ acco
two—way experiment in the Rockford Public Schools : ._ :
¢ Robert Schlater, Chairman of  the Telecommumcatlon Departmen’t and Erw1n g
.+ _-Bettinghaus; Dean. of thh College of Communication Artsaand Scxences willingly accepted the_ ‘
L addltlona administrative burden adsociated with such-a large prp]ect and found the means to
. compen Le,for the'loss of faculty and graduate'students to the pro;ectﬂohn,@bel and Dowtald .
IEC Montgdﬁ‘ry Mlclug tate Umver31ty faculty member’s were! t;nvaluable to the project at =
St pucial pomis whllevé:f/ were on campus. Kent Gustafs@n of th'”Mlchlgan/St te- Um}/ersmg
|- ‘Instructional Develo ent and, Telecommunication Services unit; rved the/prolec‘t well asa B
S consultant in the instractional design area. Sanfqrd Lenchner, a co nvestigator in the earliest~ -~ =
.+ 7~ Michigan State Umver31ty-NSF cable study, bears a major: respons1b111ty for the staff” 1ntere§;t S
E .- in broadband communication. He introduced a number of comsepts that WBI“B further o SR
E v_,developed in this. study: - ' . s o
S " Inaddition to her other duties, Beckn Henry kept the books handled personnel matters and ‘ o
TR travel and did/the manuscript typiiig. These tasks were immensely complicated by ttifact that- -

e, —— " .

't:tlea_?p ect staff was in two locatlons separated by 300 mlles and in several .depaktments.-of -

Rlohard Howe ‘of the chlugan State Umversnty Contract and Grant Admlfustratlon offlce :
was al:wafys helpful in properly caring for. flscal matters.. o
.-~ WKAR-TV at "Michigan: State did, the studio "and- post: productlon telev1s ' S
‘ v Rlcl';a/cLBrundle wbrked closely with the project producer, Jackie Denn took good c’:)? s
Ces ", -4 ‘production detalls and prov1ded the’ necessary contlnulty from tape to tape.. The' : {
' SRR ésentor ont the 12 v1deotapes was Craig Halvergon. Other voices heard on each of - the = ~. %
r% uctional tapes'were Colby L.ewis‘and Catherine Oepnor. ., - *© - . - . N _
© . Weare deeply mdebted 40 the National Science Foundatlon for the Wy to con-, R
" ceive, design, amplement and: evaluate an ent1rely new telecommumcatlon syste e believ o SN
. thé NSF’ program was imaginative and bold in its concept and plan. The program administrd- o
_ _ ... tion through Allen Shinn an@Charlfes Brownstein was in every way supportive. . - .- o
A " - " The spouses, children, friends and- colleagues of the members of the staff made cont1nuou& 4;3 -
' ' sacrlfxces to the prolect W%thank them. - - T T N
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Introductlon,and Abstract | e
of Findings -

- 'This volume descrlbes the development and im-"

plementatxon» of a.two-way interactive cable televi-

“sion commurication system-and its effectweness in
urban administration. The full report is contained i in
Volume I1-titled Michigan State Unjversity- Bockford
Two-Way.Cable Proﬁect System Design, Apphcq.txon
Fx‘berxment and Public Polxcy Issues. The computer

State University-Rockford Two—Wuy Coble Pro)ect ‘
,Mxnxcomputer System Software. T

The four-year ptoject in Rockford Illxnoxs tested i
~ the minicomputer- controlled interactive flnstructhn ot

capability of fwo-way cable against more traditipnal *
learmng situations during a-. 12\lesson coufse in
*d to the:city’s fire
department 'Included here -is}a ‘comprehensive ac-

count of the experiment, a d scription and dxscﬁ.\s- fﬂ’ "
sion of the two-way techno]ogy a,ﬂd its. performance.. -

.a cost analysig for the trainig program and the
publlc policy 1mplxcatlons of the

i

Research Results Summary
_We belxeve the -
supports the. followmg conclusxons

g (1) ngltal return ~ communicatio
".feeder lxnes is feasxble in
. system. )

@

[ single cable
. return syst‘em noise and signal i ingress.

bothdirections.

- quired for. two-way communication. if’ the
ystem is properly designedat the outset.
Two-way: ‘interactive cable "instruction’ is
© more effective - than corﬁparable .one-way
"televxsxon in teaching cognitive mformatlon
The two-way advantage in learnxng remams'

y aftersix ths. co

() Two-way?'lnteractwe .televxsxon where'
-+ respondégnts have individual esponse. capa-
‘bility and personal feedback, fs more favor-

: ;ably -assessgd than oné-way teleW’—Zxon and is

~considered eq al to live, 1nstructlon by the

e 'pax@cxpants LA

» -
.

®

* © >
C

research vrep hrted here

‘A swntchxng system is effeetwe in lnmmng

No extraordinary system maslntenance is re-

. program.documentation is'in Volume III. Michigan.

- from’ 'the B

De- mgressxng the system for ‘return com- - -
munxcatxon 1mp’roves system performance in "

t.

Rpth’ avmlobla fromﬁtyﬁcpux‘tment of Telecommumcdhon :
E

ast Lansing. M;(‘lf;\an 188247 The
- material in all three volumes is based.upon research supphrted by
& National Scwme l'ourﬁ ation‘under.Grant No. APR?E}HZBG

" Any opinions, findings and conc lusions~are those of therauthoss @ -

-and do not ner‘essarxly refl'e(‘t thé views of the Nuthnal QCIem‘e' i
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(7 Automated 'prepackaged “twp: way
television is admlnnstratnvely moré efficient

cable’ '

-

" and reliable than one: way televxsnon systems .

" for record keeplng

_ (8).. Thé cost of two-way television, in most cir-
~cumstances, is lower" than auto- tutorxal or
" lecture methods.

(9) Two-way cable televxsxon is more expensnve'

. than one-way televisxon but 4n large ‘'scale

‘hvery small. . .
(1.0) The cost of prefxre planning as a collateral.

-,duty'of all firefighters trained. m’b‘ﬂek::g‘
survey and preplanning is much less than
specialists. -

(11] JLarge cable systems (10,800 subscrnbers or
more) arg more likely to find two way SEr-

- Ry »

vige profxtable R .

(12)

”

two-way servxce than cost of constructxon

way cable services place a major burden on
franchise authorities and cable systems’ jn.
. determxnxng when toumplement two- -way
service. .. g . .S

intwo-way cablé may ‘extend to development
‘d‘aggregatxon of pubho services, particu-
larly in pubhc safety. and’ edacation and in

monntornng upstream spectrum allocatnon

N . ‘ ,4.

Origins of the Mlchlgan‘Stat‘e.
« University-Rogkford Pr'bject

.;training systems, the dlfference in dollars i is:

.~ -the cost of prefiry'planning wby full-t'ime4

The responsxbllnty of th&franchxse authority.

Tl’liS pro]ec developed in response to the Natnonal. |

Scxence Foundatlon intent to-‘“‘support a series of.

" social . experiments in the. application of . two-way
cable telecommunxcatxons to the delxvery of urban

social services: dndto- urban admmxstratloh T (1)
ase I was to desngn applncatnon expernmen’ts

nase I, to carry out experimenys selected frqm the -

desxgn sq'bmxssxons Rockford, Illinois was choen as
the site because the cable systen had been engi-
neered to accommodate two-waydkable and the city
_goverfimerit was very ms&h 1,nterested in public ser-
vice’ applxcatlons : - :l

_In'the design study..five apphcatnox)s were submxt-

’

e
The. - cost - of - operating a -tWO-way cable -
‘'system is more‘lxkely to impede initiation of,

The potentnal for publxc service use of two- -

2
.

ted by Michighn State University as the most promis- -

.ﬁlg for developxng the two-wad . cable.system tech-
nicaf design and explontnng the two'way'c pabxllty in
pressing socxal and {ir admxnxstratwe needs. Of

- the five experxgnents designed under -the orngxnal
tion was_

grant.: the firefightér tra1n1ng
selectedfor funding. =~

/)pllé‘&

(' .




. “training experiment into a larger developme: tql,
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A Developmental Model for
Two-Way Cable Technology

e

~In responding. to the Natno}flll, Science Foundd- '-
|

tion's commitment to. experiments in public service .

applications of two-way, cable it ~hnology, ‘we -

recognized arn .obvious need to fit-the firefighter

cojptext for two-way cable. Therefor@/w_e ed a

- ~gystematic model which carefhlly times and inte-

grates the techmcal capability of various broadband’
communication systems  with / econonucally viable
‘communication applncatnons on a step-by-step evolu-
tionary basis.

Since the early speculatlo.n about b%oadband com-

munication - development, th/e -two -way: technology

has not evolved as a synthests of practical heed and .-
cost-efficient technology. Two-way. expernments and -

. developmental planning have tended to focus’ o1 ‘an
" end-state technology. in“partjcular, a high cdst ‘ad-

dressable terminal. In. the’model described below,

“each generation represents emall technical gteps in

- ther evolution of existing chble technology ‘and sér-

vice provision. Costs of each step,.gre covered by

~ revenues or benefits acyx‘unng from services at that

14

- the sjignal to a system’

~and . then by ser\nce drop
‘home s

Wnta two- way cablé system, jngn (s)pass ‘down-
stream” from the headend and "ups from the

‘step.’ | « .
A typical CATV system resembles a tree, W1th a

- fietwork of trunk cable and trunk amplnfners deliver-

ing signals from the transmission centér (headend)
-to bridgér amplifiers. These amplifiers then trapsfer
eeder amplifiers. The.
feeder systom delivers the dignal to the tap-off units.. -
into the subscrnbgr s

subscrnber location to ;?he headend. Two-way com-
munication on a single cfgble requires filters to

separate the downst_reazi dnd upstream signals and-
rs for eachidirection. = - -, "

“The'cable industry.in the United States is now éon- .
‘ vmcmeg demonstrating the demand for pay movies

A separate set of amplifi

and other entertainment. The first genemt_ton of our
developmental ple . includes technology for per-
program pay | ‘television. To achieve the per-progrdm.

- pay television. in this generation, wetx;gly on an -.
rea multlplexmg scheme¢ that combmes fre-, .
S‘gency and time division . multiplexing. " Modified .
annel converter terminals tn\;he feeder branch -

" are asengned individual frequencles in groups of up

. to 200. Each groaip i$ asjociated with a digitally con-
" trolled code operated jsutch which passes signals -

A cemmunity of *
“households, “eich - identifiéd . by its terminal fre: -

_—
.. -upstream as the switch’is opened.

quency and-code operated switch, can bg stanned

- by a minicomputerin a: matter of seconds 1f the set

. | 2

' .‘.managed
- multiple chonce questions. The'computer.can be pro--
- grammed to. provide a character-generated down-

day® metering;

" operated switch:

’ Qtlc*flrefxghter in hks Station house.dnd pravitle Aan.

t X . .- . - - .. /1'-"/

s tuned to a pay program, the information. is re- -

corded for billing purposes. ‘This tgchnological =
eneratlon also accommodates the lé(z)mtormg of.
‘other devices such as smoke and intrusion alarms.

g, "The second generation in “this developmental

' model adds an interactive.response capabnlnty to the
“terminal. A transmit device permits use.of a push .
*buttoh type converter for digita] responses as well
as channel selection. The additional cost of- this -
capability‘is,low enough to accommodate- computer-
instructipnal programs .which include

stream djsplay of participant responses. questnon- '
by- -question and cumulatnvely

The tHird generation in the system evolution adds
a micfoprocestor chip and read-only memory (RONMY

.- storage. This permits the terminal to perform mul-
" tiple f

ctions, e.g., the monitoring of utility meters. .
For electric utilities, the system would offer timé-of-
making possible discrimination be- .
4ween energy consumption in peak and off-peak gen--
eration pernods Prncnng\mcen‘uves could then be
used to encourage consumptlon 1n the off- peak
periods. : -

~Finally? in the fourth generatxon, .we, would add
low cost memory storage-in the terniinal or the. code
At this stage it is possible, to
*'page’’ a portion of a data.stream for local, hiome. -
television display. On-demand catalogs, self-paced
questnonnanres. on-demand lessons and electromc
newspapers are ..nspotentnal applncatnons in . th

generation. : -
. The fnreighter tra1n1ng experlment is in the
*second génevration of the developmental model

Flreflghter Trainingandthe
“TwaogWay: Lesson Format

QStandardlzed training, w1th an mteractwe compo-'
nent. camé up frequently in our investigation of the

*. potential aﬁplncatnons of two-way cable. The need -

far training and retraining in goverhment and the
social services’ is great. In some 1nstances this is
becauseof the high' turnover of personnel atd in
other cases because of the qomplexny of tasks and *~
changing technologies. In most- situations. cost fac- *
tors. work schedules and other admnmstratnve con-
siderations suggested prepackaged insfruction. - *

In firefighting, daily ¢sefining is the routine., Two-

. way cable television can bring live or packaged

trajning programs by well-prepared specxal:sts to
opportupity for- response ‘andi inforcement. For

thé’ home at convenjernt tim

, volunteer firefighters, the trajnir can take place in..

'(" R s - -,.'.-. L e . ‘
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"two ways? (1) in station houses with instruction by
self—teachmg mateTials and company officers and (2]
at the Tramlng Academy which is specrally equip- .

pcd with training laboratorleb and materials,Yrain- - -

v

In Rockford, advanced' training 1s’caﬂrr1ed out ine’

- ing. at the Academy Trisks" underprotection in‘the” ,

T

+

district- when trafnees are removed from their sta-
tions, or adds the cost of ovcrta-me pay.

Much of the training takes placé on the job as the
firefighter moves up in responsrblllty. a’s net knowl-
edge is developed and new equipment is acquired.
Training.Officers in the fire service ha\u;f one of the-

“smore ‘complex training tasks in. mdustry or govern:
ment. Firefighters generally work 24-hour shifts" Ac-y

. +house'is dependent on the confidence, ability,'train-

[

tivities are always broken up by fire and emergency
calls. Special off-duty days. vacatiops and sick days
complicate the training and record keepmg activiz
 ties. Training by company officers in - the station -

ing:and administrative capability of the company of-

ficer. Standardization is difficult to achieve.

_ Pre-packaged videotape with: two-way mteractnon

cand’ reporting could standardlz.e the training, focus -

_Attention on the.tmmmg materials because of the

necessity- to continuously resp -and provide the

" training officer with an‘instant’ record of who:par--
. tidipated in the trammg exermses and who needed

.to. be rescheduled  for -make-ups.' New' materials

could be created for two-way training or existing
tralmng materialts coyld easnly be’ adapted to two-

: way mstructxon : .. .
Prefire planning was selected as the topic for the

experimental instruction. D\eflre planniig is an ac-

he firefighteg with “a

r/ﬂ,ity desig,necl to provid
gical _and systematic ‘plan for -identifying and

fitefight

classrfyl\nf potential-fire problems This allows the’
to carefully formulaté, in advanca: a tac- ¢
tical plan for a glven building, in the event a fire

.occurs. The plans may then.,be continuously studled
‘in training sessions and taken to a fire should one

occur. The task of prefire planning is a complex pro’\

¢ oyss which draws upon ‘the firgfighter's previous
training and. experience. «It represents a tasknfacmg

Sall flredepartments._ S N

-"InterachVeTralnmg oo o

The fnrefnghte\r training applxcatxon seemed to

' ‘optxmxze the potential benefits ‘of two—way tr),mmg
© froma cenfral location to remote locations. .

numberof assumptlons about the value of the intér-

ingand; admlmstratlve compénents, as fol%%

. Attention and participation. Interac ivg” items, . '
spaced .
‘yould torce partncnpatlon and&help to keep the

throughouf- thé instfuctional prégrams.

a\rges aleer attentlve .

/ (°’ - ;': S

reating the ‘interPctive system, we made a

‘action. These assumptlons dealt with specific ledrn- .

- . . . - PR
.
Lo . . A

o

~ Motivation, Awareness that each response would

be fed back irdividually and in aggregate scores at .

the end of the lessons, and that hard copy records

would be made, wdtld serve fo Xeep trainees moti-

vated to cze&te a good record. .
Feedba

D

terest and motlvatlon_

3 .
Teasmg On ogcasion, interactive 1tems could be-

used as teasers to-lead into a new “segment -of in-

struction, Firefighters would have to guessorrelyon . , |
previous experience. This technique: would helghten e
. interest in learning the material.

“Pacing. The interactive question format would

serve . to* break up the television lecture-demon- N
‘steation format and revive intésest. . '~ .

Drill. Frequent repetition of prefxre planmng sym-

" bols and other material would axd recall. Quizzes

-

‘The Tyvo Way Lesson Format
" With these hopes for two-way training, keepmg-
within the technology which-ave availayle. the .

d??/ljsed and™ used

Q\quence of charaéter g

-/, PROGO- PERIMETERSURV};Y\'
4 - 0 STARTSATI30FOR *- | '\ .

. Quiz questions were asked dealing wit

|V

would provide a summary'and review.

Admmxstratmn THe mteractxve system mcludmg ’
‘a log-in protedure, frequent interactive ‘questions
“and computer printout of resuds, would 1mprove'
. training system admlmstratlon and reduce “admin-

1strat1ve costs. . N

-

format ‘described here was.
throughout the television s
One-half hour before eac

|s: v,

esson a pre- prbgram se-
grated displays began.
These are 1llustrated belotv: = .
Cem Pre—Program Sequence '

e - 1

5TA’1‘IONS1 2. 4AND6

—_— e S e e - — -

+TO OLDQFIREFIGHTERS WHAT -
. ‘WAS A"'SPIDER?" (ANS. AT 2330) .

—_— e - - = - - =

Dlsplav #1: The normal character generated dxsplay for.a

dgy on which.a lesson was scheduled consisted of an an~- .
. nouncement-of the next program time. Added tothis-were
~ -more personahzed .itempe dealing with. the " audience
l. members. Birthdays of firefighters wete announced along

with information phoned jn by the audience. Occasxonally
firgfighter history:

sports. trivia. etc. It was also.possiblé't

crawl across trhe screen fr;om right. to left. - xJ

. BULLETIN .. T,
..WATCH THIS CHANNEL FOR ry  (blue field)

k. Reinforcement would be provxded by i
" the feedback at edch step of the instruction, :

N Competmon Since station or mdmdual scores

cquld be compared competition would mamtam in-

tilize the bottom ’
line of the display for a“langer messgge which: would -



-

(musical backgroun_d)

. .. '“ o
PLEASE STAND BY FOR °
THEPREFIREPLANNING PROGRAM.

-

PROGRAM STARTSIN' +
. 5:00 MIN. :

X&)
. A - ’ [
Display #2: Twenty-two minutes later, a countdown tape '
.'¥nformed the men that'anly five minutes remained before
" they would be required to log-in. The_time at the bottom
) _ thanged every 30 seeonds to keep the audience updated.
o Music was played under the countdpwn. The slides over .
-+ Which the-messaga ‘was placed cdnsisted .of Rockford -
‘scenes and firefighting equipment. .

-

A\

PR

-
. N . L
- . Ca
. . a . ©. .

PR

© {bluefield) -

- L
S { LT :
v " d B .
RN .-~ MSU/NSF/RFDPROJECT \ _
) LESSON/#9 ENTER CODE LETTERS - =~ - _
' STA CODES LOGGEDIN |
, 1¥ 1" CAA CAB.CAC 'CAD CAE CAF |-,
, o " CAG CDA ,CDB' CDC CDD CDE - . [. *
‘. ™ 2 "AAA AAB AAC AAD ADA ADB .
- - » ADC.ADD. B :
) +-~4 . BAA BAB BAC BAD BDA -BDB
' .|+ . --.BDC_BDD BDE .. o
SR \5 .. DSA DAB, DAC DAD DAE DAF

—
- . o - . ° . . £ . . ) D . )
Display #3: Five minutes later, thedog-in started. The log-
in. in effect. registered.the pa rticipantsor the lesson. The
" \irefighters were giver five minutes to enter their code'let-

K -~ ters into the two-way system. As'an additional signal to -
*  begin the lesson, the words “ENTER CODE LETTERS" o

r

"~ number in the aydience for any lesson was 35, distribute
., .asin thWﬂample. As soon.as,the code‘.Was,recgiv-

. ed. it was displayed on the television screen. The time. -
given was ample for all stations tolog-in. This time could
be redpce’d to-two or three minutes in,futufje training.

[l o - R A e
PR : :.. . o

ERI

Aruitoxt provided by Eic:

~\'" BAD C_ ‘CAG C° . :
,\_#. N . L &, / V

“were flashed during the entire log-in. The maximur&

A, e . - .
(red field) s J ’ o
* LOGINPERIODISOVER . -
« - . LESSON#9 .

» PERIMETER SURVEY - «° o )

WILL BEGIN MOMENTARILY . * :
\ j.‘ 3 . ¥ “w /
B . - ) & ) ¥ * :

h . ’ o |

Diéblay_ #4: After the Io}-in. the lesson announcement was,
displayed for approximately 15 seconds before. the video
tapestarted. , . - B : -

o
During the lesson, a question wa ked for each -
nlajor instructiénal point made, within every two to
five minutes: These were usually. visual questions’
with four answer options. The firefighters respond- 3
ed by depressing A, B, C, D, or E. (can’t decide) on .
the terminal and then the transmit utton. As“soon” -
as a response was received fo codes logged-in, N
the responses -of each. by cede, appeared :on the
television screens. -~ R : R
’ 2 ! - . i - . \
T (e field) o -
- o - % . i
AAA" G " \BDA C A= CDA. C\ o
. ~AAB C/ .~ BDB C- . CDB C .
" . AAC C." "BDC C CDC C. *
AAD C “BDD C ChD C : .
" ADA A" BDR C - DAA B A i
2+ ADB C . » CAA -C DAB 'B. SN
. *ADC. C- CAB-~ C DAC B L
‘" ADD . C - ‘_CAC c DAD, B .v", '
BAA.C  .CAD C. . DAE B
BAB" C CAE.C DAF B -
(. " BAC b CAF C DAG. B 3
C

K °
. .

o -

por

: o .o ’ .
. Fe€dBack #1: This type of feedback gave the audience the

answer selected by each individual as .identified by the

. code letters. This was'used for the majority of the interac- . - .
. tiveitems. ' LT S
. . O .
~e oo
. . Do, : \
. : _ ! . :



. 1 RESPONDED A
iy 7 RESPONDED: B
- 26 RESPONDED C
-~ ]. . - . . | RESPONDED D

Feedimck #2!. Thl\S type of fee"dback gave the number

- selecting each option. It was used only occasmnally to

vary thé feedback.

"'.‘r #4and gave-a view of how all others answered. If net

“all answers had been received in 30 seconds, those. _
.responses recelved to that point were printed. If an

. individual, ox group, failed ,t0 respond to two con-

secutlve questions, they were dropped and the com-
puter thereafter read only the remaining €odes for - .
purposes. of advancing the lesson. This was neces-

sary because stations 'were sometl,w(es called to a

.- fire during a lesson. : -
. _ -After the dlsplay of answers, the: system auto-
\ matigally returned to v1deotape and the narrator

) discussed the correct answer. The questions had
>
ing steps as in programmed instruction. The pro-

rate of. about’ 90 percent so' tha} the learners would
"have consistent positive reinforcement. Over all the
+#  “lessons, the average was 89.61 percent with ve By
.few questions fallimg below thé 80-percent level.

R Occasiorially, “challenge questions” were asked. .
previously -

These did not - relate to. 1nformatq€h
covered, but led into instructional material to follow,

The object was to stimulate interest, teasing the

The feedback conflrmed rece1pt of the afiswers -

been de31gnedyso that they represented small learn-'

" 'grams were designed to have a correct response’

Feedback #4: After °

B
’

- (blus field) : -
- » L : , .”
) . . /
" 30% RESPONDED A . .
, :20% RESPONDED B
~ ., . - 15%ARESPONDED C . T
© . 35% RESPONDED D - -, ..
. f
N

-

" Feedback #3: Feedback like this was 6';ed for “challenge = _.
questions™ which asked the flreflghters to give opinions .
about information that had not yet been presented. It .

. displayed the?ercenta\ge selectlng each optlon :

At ‘the end of each-lesson, a “‘quick qu1~z ’ reviéwed.

‘the material presented-in that lesson and prior o

lessons, particularly tke prefire planning symbols:
These questions were not paced by the participants,

as were the interactive questions described above,
but had a fixed fiversecand perlod for gnswering. -
After the-quick quiz, the percent correct. for each
part1c1pant was prlnted on the scréen. - . o

wy
»

o (bluefield) = - .
/ )#.  QuIZ PERCENTAGE v \ . f/ _
LAAA 100 TBDA -100  CDA _ ‘80 P
AAB 100  _BDB. 100" -, CDB 80 .
AAC 80 BDCN g0 ~ cpc .- s | - -
AAD ' 100~ BDD = 100 . CDD - - 80 '
ADA. 100- BDE"". 100 DAA" 100
ADB  +90. . CAA* .80 _ DAB 100
"} ADC" ® 100 CAB 80 . , DAC 100
" ADD 100 CAC .80 . DAD 100"
BAA 70 . CAD 80 DAE - 100 ° A
. BAB 100 CAE 80 DAF . 100 » |}
" BAT , 100 CAF . 80 ' DAG 100. ). . -
100 - .CACG 80, - .

qulck quizzes.” the character
generator dlsplayed the percentage correct for each in- .

learners into! the next unit. - o AT . dmdual@‘ . . v -
L.“ ... -
s " ¥ .t.;\ , -
- Ve C N - : — e 4
: Y PY ~ . . -
* a® ;u : o -’ » v .
v . r_' .‘ . Y g
iy PR ¥ . -~
v o : PRI - , C A
Lo R / e : 9 @ - _ B
| _ - . ~=5 Y - ‘o
\. ) . : . RN . . . \(‘ :_ ] ) » ) . ‘ . , .
o e S - K .
\)‘ - I % IS \ o * ’ -
o o - / oL

Aruitoxt provided by Eic:
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After the quick quiz feedbackﬂ Was-pl"esenféd. the " . . Immediately after éach lesson, comp‘lete w;itteq

narrator reviewed the correct answers.. R
" The lesson concluded with a character.generated ".
presentatjon of the percent correct over the whole-

lesson, cowtbining the quick quiz with all other ques-
tions. o - . o o
: ~ . "(blue field} ~ . R / -
' / : - - LESSON PERCENTAGE \
- .xAA 100 - BDA 100 "cpA 80 .
‘ AAB ‘100 . BDB % - CDB , &0
AAC % BDC® 0. cpc' 80",
--AAD - 95 . 'BDD 100.) CDD .- -80
. LADA : 100 ¥ BDE , 100 DAA,. - 95
c.| *ADB" 80 . caa ‘s . DAB o5
: ? (100- CAB ' 80 ' DAC' g5
-4 -RDD '* 90.. CAC 80 - DAD- . @5
BAA - ' 65 "CAD . 80 ' DAE 95
BAB 00 - CAE . 80 DAF  :95
. CAF 80 DAG’ 95
80 .

CGAG -

. 'BAC 95
BAD - 100 . .
S

N . - . [ Tl

Esedback #5: At the end of each lesson, a total-score was
. given which reflected the percentage correct for eath in-.
dividual over all of the interactive -items and the quick
quiz. . . L .
S

Participan'ts also saw the percent correct for each. \

shift of firefighters over all lessons to date. The lagt -

two types of feedback introduced an element of verp- - -'evelfyfhing from the log-in thrqugh tht final summary

petition.” Aftes the lessort was goncluded, a few
", minutes of relaxation for the firefighter’s was provid-
" edbyinferactive computer games, o

. "{‘ L

RS . o .
.. {blue field}

\J

SHIFT AVERAGES TO DATE -

a

AAA 95 BDA 91 CDA~ .03
. AAB 93 ', BDB ' 85 CDB 93 .
" AAC 8t BDC .8 coc . 93
. AAD 92 BDD -100 . .CDD ' .93
ADA 100 - BDE- 78 DAA 88
ADB" , 89 CAA 91 DAB .- 88
ADC 94’ CAB 91  DAC 88
Jd A 9% fcac o DAD ' 88
| - BaA 78 - CAD’ 91 DAE . 88
" BAB" 100 CAE. o1 DAF g8 |
BAC 93 CAF 91 DAG 88 :

~

‘ QD g5 CAG o1 °

Feedback #6: The final. feedback for each lesson was. a

display of the average score of each individual to that °

o point in the series. -

i

missed lesson, was used

- Content Research

““reports on the lesson performance for each partici-

pant were produced on the line printer. This includ: -

. ed an item-by-item response of each individual, by.

code letters, and the‘individual's final lesson score. .-

Across the bottom of the report was the-percentage
correct for- each item: This was followed by the
stores on each lesson of the series to date for each -
individual and the'average score for the series: This

report, which was blank for each inc‘or'npletevorvv_/v '

to schedule make-ups.

" Computer Functions .

“A special user-oriented computer language was

developed for setting up the lessons in the computer. -

The parameters of each lesson were determined and
stored—the  types. of -questions, text of character .

geneta}ed messages, colcig backgrounds,’ nature: of:

stored in the computer. During the lesson runs, the
separately entered operations.and timecodes on-the

- feedback, . correct answers, etc. The - times that
- specific operations were to be performed were also -

‘

videotapes were automatically coordinated by the-

lesson processor program, which contrplled’the en-
tire administration of.a lesson. R

«These operations include starting and pausing the =

videotape,  switching to character ﬁerator. scan-
ning the tdgminals for responses, ge erating feed-.

" "back, restarting the.videotape, aggregating scores

and making ‘printed reports. Once a lesson began,

report was automatic. ..
o S

.The content of the plan_niné series was fiuﬁitiélly
researched by performing thre& task analyses of

- prefire planning functions. The first two analyses’

were on prefire plan surveys for two buildings, a

,-high rise apartment for the aged and an industrial
* complex. The final task analysis related to the' post-

.survey steps in which a prefire plan is created<rom

~ the survey material and put into use.

From the functions in the task aﬁalysés.‘a 12:

lesson s

- ingprograms:’ .- - .,
r . "

;

(1).
(2)

(3).
(4)
(5)

Pretest Sy AR
Introduction to Prefire Planning and Fire
- Protection Equipment, Partl - . = .

Fire Protection Equipment, Part 2 - (" .
Building Construction, Part 1 ; L iy
Building Conpstruction, Pait™2 S
(6). Vertical Structurgs, AR

-(7) Com{nunications.Rescu'e and Salvage .

~ (8)' Hazardous Materials !

.

eries was developed. It intluded-the follow- . . _



. -

q

<

.. bination of comple

. T e,

(9) Perlmeter Survey
(10) Posttast: -

1 (11) Post-SurveySteps s : _
12) Survey/Plan/Utilization.. .. "~ ~ =

The development of each. program v«nthln the

' series 1ncluded these s{eps .
(1) Prelmunary research and: outllne ;
(2) Statement of behavioral objectives

(3)

-(4)
(5.

. ®
(7)

"~ (8)

{9)
The

.

on proposed content

Script.draft, review and revision:. -

Final script review and approval »

Location visualrand graphlcs production

Studio productien and.post-préduction
Formative evaluatxon at Station Number

Seven (outsnde the cable service area)

programs were made in color on two-inch

1nch cassettes.

Cable System Technology

The entlre ‘instru

hardwat\e necessary to support instruetional pro-
grams of. this kind begms with -a viable two-way
cable . television system! to Wl’llCl’l is added mini-

;. computer-controlled -video origination equlpment

The software must coordinate the: processing of a

.sgries of°lessons, 1nclud1ngft:ontrol of .all necessary

Revision, final review and approval. . .

ional system represents a com."
hardware and software. The

Develppment and .administration’ o"{retest -~

lT"l

Figure 1. ‘Response termlnal. Modiﬁedh lerreld- $X-2 channel
converter. -

When a response channel i is selected the 12 push-

" button switches and band switch functlon as an !
" ‘quad v1deotapa and- then dubbed to three-quarter a

alphanumeric keyboard, .whose symbols may be ar-
bitrarily assigned (e.g., a template may be placed

" _over the keyboard to provide specificaperation in- -

v1deo equipment and monitoring of student interac-

tive response, in real time-The hardware and soft-

_ware conflguratlons for- the. Rockford experimeénts
were designed to accommodate the sifffultaneous ad-

. ministration of two dlfferent lessons ov'er separate
video channels.! © . e T a

System Overwew “
The Mlchlgan State Umvers1ty—Rockford d1g1tal-
return, two—way cable commumcatlon syste in the

firefighter training experlment uses respghnse pads'

"~ designed by Coaxial Scientific Corporgtion at a
" small-quantitycost of $150 each. Thes
- are.much lower in cost than the $3bo
in rost other systems. They are“modlfled standard
cable television channel converters (]errold SX-g).
Each standard converter has 12 push:button

switches and a three-position band switch, normalbl_"
" used for selecting up. to 35 cable channels” The '
adapted converter has. in addition, a four-position -

response mode switch that can be set to the noprmal

- channel selection mode, or t6 one of three' desig- .

nated response channels (Figure 1)

- °

BEEH Durmg the acrual flraflghtar axpenmant howover only one

lesson was run at'a time. . . o S
> ,‘ . R . ]

terminals
te¢rminads used -

- transmit Putton This sets a- Tesponse bit in the datal

"videotaped lessons _with their correspondmg co'n'n,. §

‘structions). The terminal’s transmittér continuously
‘sehds a 16-bit data word to the computer-controlled'”
‘receiver located at the headend. This data word

reports the status of ‘the keyboardg ‘and function

. switches, as well as other pertinent information.

When a-‘user wishes to transmit an upstream re-
sponse, he or she depresses the corresponding push-
button smtch and then depresses the response

word for a short time, durmg wluch the response-in-

‘dicator hght isillumingted.— "

In order to accommodate a large number- of . = *

" -terminals, the cable network is accessed by the
- technique known. as -area mult1plex1ng In tl’llS

technlque the network is divided into a number of
primary sectors, each further divided into second-
ary sectors, The upstréam signal from each primary

_and secondary sector is passed by digitally control-
: ‘led in-line code operated switches (COSs). At any:
,vone time, the computer can scan a secondary sector, :

Y
of up to 200 terminals, addressed by selecting a'com-
bination of oné primary and one secondary switch.

Each terminal within a “secondary sector has its‘'own
unique frequency The computer-controlled receiver

‘tunes in on this frequency in order to read the dafa

word firom the terxmnal
The minicomputer which controls the system is a

- General Automation SPC-1 6/65 with 64K 16-bit word/ !
' --memory; real time operating system; 10 megaword
" disk. storage; and necessary peripheral equipment

controllers ‘and jnterfaces (Figure 2). An essential
component in. the headend hardware conflguratlon
is & timecode generator/reader, used to synchronize . 5 '

puter xnteractlons The Mlclugan State Umvers‘fty— ;

L
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Rockford system $ Shintron 367 tlmeco tmft com-
: mumt:ates with the gomputer via a video'interface
module - designed . and.-built* for. the project at
Michigan’ State University"s- Artlﬁclal Language
.~ Laboratory. For computer-generated

“four d1fferent software- wlectable color, Efack—
~~grounds ~The computer also cont»rols a videoswitch™ .
which selected-either the video-cassette recorder/
. player or 'the character™ generator as the source: of

-the ,outgoing vided signal. Terminal data is collected '

" using a frarlsnutter and scanning receiver des1gned

by Coaxml Scxentlflc Corporat-ron ) “

Upstream Response Transmnssnon L
Equs ment\ g e S

The Mlchlgan State Un1vers1ty Rockford Cable
P."opect represents the successful applicatio {\ ‘of the -
first and second- generation-two-way. cable tech- -

nology descrlbed-earher Theé Rockford Cablevision b
~\ plant is a four quadrant, single, trunk line cable -
system The upstream résponse subsystem consists

* of control devices at the cable system headend,

primary code operated sw1tches (P-COS). secondary
* code operated switches (S- CQS), response: terminals
and test end=of-line oscillators (ELO). (See Figure 3.) .

- The two COS's generate identification signals which

o signals.

o

_are ‘used to confirni their activation. These signals
‘are transmltted to the cable system headend: along
with an FSK- modulated termmal s1gnal and the ELO .

81gnal :
“'The Rockford syStem departs from usual system '
- des1gn in one importgnt respect—the feeder cable '

- upstream- path- passes only. the 5 to 10.5 MHz spec-
trum, while frequencies of 12.5 ‘MHz and above are

*. atteruated by 25 db or more=The trunk cable passes -

‘the full 5 to 30 MHz, which 1ncludes the: feeder data
This feeder cable, bandW1dth limiting,
together with the technlque of feeder switching
developed by Coaxial Scientific Corporation, and
-quadrant switching, has- brought electrical inter-
ference, short-wave signal intrusion and system

ampllfler-cascade noise down to manageable levels.

'The minicomputer discussed above sequentially "
interrogates the response terminals in the field by
(1) transmitting coded FSK [frequency shift keyed)

slgnals at.112 MHz to addressable receivers located .

.in the P-COSs and S-COSs. which select quadrant
~ and amplifier, and (2) by tuning one-by-one through
4 the various terminal ESK signals, identifying each

termmal by its unigue combination of COS ELO and

tormmdl frequerncies.
All return signals. from each quadrant showi in. -

- Figure 4, are split to allow useof television Channels

T-8 or T-9 -and of non- sthched data signal$ in the .

v

text,: the -
. system uses a character generator ‘which -provides: .

* ter which is ' !
~ - lated by activating any of several push-buttons, in-

" continuo

. - . -

_T-10 ba?ld to; be used separately. whlle the sw1tched 4

feeder return signals até isolated by a 5t010.3 MHz.
low pass filter and routed toa diode sw1tch operateg.

by the minicomputer- controlled P-COS. "A 'P-COS
1dent1fymg tone is made to go through this switch as
vernficatnon of .its~ _operation. Feeder-return diode-
" switch outputs from all’ quadrants are brought to- -
gether (with- only one ‘“‘on* at a time}, and after pass-

" ing th.rough a secondﬂlter and an ampllfler. are fed

‘to the FSK receiver. , . .
~ At7any instant of” termmal 1nt"rrogat10n about
4,000 feet of feeder cable, 9,000 feet of trunk cable '
and 15,000 feetwof subscriber setvice cable (i.e.; 40
subscribers)-are ‘on'’ and are a potential source of .

. short-wave radio of electrxcal interference. The

system is desngned to ‘survey only one -quadrant.of
the. plant at a .time, which drastlcally reduces

“‘upstream, on-line interference’ from the remaining .

three quadrants In addition, during this experi-
ment, the  amount of feeder cable and the sub-
-scribers-per-amplifier count were both low due to

. athe ‘turninig-up’’ of only enough-amplifiers to create

‘the desired return pattern. A normal fully opera-
tlonal amplifier would have - about 8,000 feet of
feeder and 65 subscrlbers with an ingress- exposure

' factor about twice as large.

"The. amplifier and S-COS conflguratnon used in

Rockford is shown in Figure 5. A Magnavox 4-MS-2 .~

series amplifier was factory modified. (1] to limit the ) ‘
feeder return to the 5 to 10.5 MHz frequency band,

' and (2) to include a feeder return disabler capablllty.l
_ which is accessed through the amplifier's unused

seventh port. A-modified COS incorporates the FSK
receiver and addressable logie which provides the
control voltage to the feeder return switch. This S-
COS also injects a special frequency into the return
path which functions for test and identification pur-,
poses. Finally, the terminal houses an FSK transmit-
‘on'’ a]l the timg and which is modu-

cluding the added transmit-button, .on the modified -
Jerrold SX-2. This causes a data word, which is also_ -

ly transmntted to’ ‘change its content ac-.
cordingly. The ELO is a test signal transmitter

" located at the end of the line. This signal is simply

momtored for 1ts presence and amplitude.
The Training Experlment s

Expenmental Conditions

The major manlpulatlon in" the fleld experlment B
was the presence or absence of a digital return

_ capability, using terminals to initiate -the d1g1tal :

return. This distinction will be referred to as the .

- TWO-WAY and ONE-WAY condxtlons Within each
- conthlon response modes were mampulated

¢

10 S :



ety bt g e D Figure3. QUADRANT'MULTIPLEKING .

o o

- FUHWAHDSIGNALS L FUHWAHDSIGNALS FUHWAHDSIGNALS : FUHWAHDSIBNALS i)
: | BOMPUTER R C[IMPUTEH CUMPUTEH ”
A ‘ A AN
SO}{JTH

{0 . |
~-9.°!‘“.Ql_.\P°°s | -__Gﬂ_mﬂ_l_x“"s . J PO0SY

" | am i - — / . , .o
 DIPLEXER _+ ._;DIPLEXEHV AT
1} (BRI R I I

'wtsr

Pt

R S YT A T

ELO

SN ‘-s.‘co,s" ‘
e -
O OSTTION -
~ KUMBER ONE -

Come e
S (1 I
© - NUNBER-THO

ot

i}

18008 g N

Y e
AT NUBRAOR

oy, . .

14 S T MRS

MLt

,' S [




3 >' :" ' . S . "‘-' o

.y .

> . L

o e s
B 11O

ST Figued, TYPCAL BEADEND RETURN CRCUIT CONTROL

,
1

et

o
.
o

o

(5

.9\,‘ ‘

f.)g

E X SRR

T 0

FORWARD 1120, CONRR, SIAL

L mie

¢

C Y mowsaumom -

‘. S 1 e

¢

f o 'HETURP‘IVIDEO'(R‘F)"';:Hll

o
.

T T

“),>

P
' ‘ v . o . @ .
I . \ : !
o .
. . .
Al

T
16 S S | S

e T e |
FRIC 0 mew S

Full Tt Provided by ERIC.

o <o RETURNBUSNESS DATA
o CTRINK L NORTHOUADRANT ReuR commuNiGATIONS

LoWmss T

AP

s TONE 0 -to5,

¢ 1

4

A}

| e

s e
= - DIODE SHITGH"

008 )

B ¢
3

LI

owomss |

"?“(DS‘")'  |

TERMNAL

FROMLOCAL:

LT

AL
ME.

o / FTER] BPF | 15-05 8K, -
S T



A*

R ‘*FEEDEHS‘ N | -

AEURN

-

”‘\f\(\ A "




L. . . - . : . : I Y

"7 ' In'the two-way cdndition thetwo responge modes been recen?ed char Acter generateJd feedback ap-.
.7 were: (1) a.twg-way individual response treatment, \. pedred on the scréeg:in one of thie three modes °
> . whichhad one termmal for: eachp rticipant; and (ﬁ) described éarlier. TH progx’sm ‘was then ‘switched

a two-way group response treatherit fi which pne’  back to the wdeocafssett,e where/the talent*prdvlded ~.

&

~ - terminal served all the partlclpants at "éelected L the correct answer, .© /.- : v :
. viewing locations,s - . * § During the “qmck qu1z" the group’ had, only f1ve N
) Wlthxn the one-way .condltlon the’ asmgnedyre- seconﬁs after the last option- appeared tn\make a } ot
& sponse modes*were (1) paper and pencil response, . ﬁfactlonr Immedlately thereafter the sceres.from. - \." °
where éach flreflg'h‘ter circled answec_options ori a’ quick. quiz appeared by code’letter. Mter-the -

prepared form, and (2} covertresponse; where par- © * quick quiz was\discussed by the narragor, the total
t1c1pants were instructed to’make a rhéntal note Y scores far the \rogram including the earluﬁ‘ 1nter-
the answer. These 1nterven(tlons yielded the follg <ﬁ active ‘itams and the -quick guiz,-were presented

, . 1ng %perlmental desngn - This wap ollow d by the’ ¢umulative score’ ﬁor the' g
o RTINS o series t¢ date fofall two-way condl"f,l/on members of

o ~ . ExperlmentalTreaﬁ[enté B f_ the peficipating 'shift. In” all of the - character : € ’\f

Two—We Con d’luon - OuixWay Conditjon . gen ratdd feedbagk for the Two-way group treat- - (
_ y SN . ad _ J T thed articipant-group 'members -within a $ta-. )
. . gm%) :zndi\'ldual Papﬂr andTpcrgll t Covel‘t Response\ j " tion receiveth identical 1nformat10na—scores or op- )
. . Response .| Response .{ ResponseTre ent | Treatment ’ ) C
Trea,tment Trdatmant f; ’ Q" T & ‘ tlons se]ected \ <. g : R
g R R s ! i J s

Two WayGroup Treatment Two,way Indlvudual Treatment o SER

Part1c1pants (n=54) in thls condxtlon Aefved the

v1deotaped lessons in-six groups ’Varyln ii ‘

* from 6to 13, using one television receiv

terminal per group (Figure 6). Each tlmewa n .

“.lesson was viewed, a diffecent group member ‘oper-
- ated the terminal: after all lessons, each person had
operated the terminal at least dnce. Group members:

. were encouraged-to interact with each. other about

.+ the content of the lessons and the interactive ques-
/7 tion during the presentation. When the group had -
reached a consensiis as to the correct)answer to an
interactive item, the individual opera ing, the ter-

~ " minal 1n1tmted the response by pushing the~button
" -on the termlnal which corresponded to®in answer ) - . S _
. " foil appearlng on the sereen. ‘After the- responses - Figure 7._Part|c|pantsm the“two—way mdrwdual',’ treatnxent.. :
* ‘from all participants in’ the two-way condltlons had -~ - K ' ' ' ' ‘

Part1c1pants {n= 50) in thls condition also’ v1ewed

the video lesson in a group settlng. but each partici-
. pant operated his own terminal (Figure 7). Partici-
pants were enecouraged not to talk with each other .
_--about the content of the lessons duripjg tHe presenta- -
_tion, -and to come to a solution tes8ach intéraztive
_item - 1ndependently Once a: solution had‘ been

, reached, each part1c1pant entered his own response .
by pushing the appropriate Yerminal but)on The
* feedback in this condition appeared on the streen by
. individual codg letters. At each lessoh's end, par-
ticipants received charau%ar generated feedback

' . reflecting their individual hlévemenbon-l-hg*nter-

“active items., L
-Since both 1nd1v1dual and group condxt(_ons par- , .

.

.Figur® 6. Participants in.the"twe-;day grqup."treatnxem. . ticipated in'lessons snmultaneously the feedback on =~ . -,
S A ) o - the television screens was a mixture of’ code letters
» T c - and respgonses or scores that represented individual
: ) . & . o - . . , w o . o
’ » ]
- - 13 , . By o

. ol : L : . - . ) 1-\/l1 A F o . - s .
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"~ .given an.

" ficer after, each lesspn

‘each partici

‘been chosgn the partnc;pant was instructed
. the approprlate fOll on

‘ing thelrwanswers with
. narrator Ho.weyer'

.' Instrumentatuon

o i _

- .' L ;"

dlthIl were able to show Sllght y better results on :
eractlve'ltems becasue responses; represenied a

group consensus. THe Maverage score bver. al the .

lessons for partnbxp@nts inv the grou‘p condmon w@
74" for1nd1v1d.yalc0nd1ton partlclpants 88.44.

s "V" ."‘

" e-way Paper and Bencil ks

Response.Tr atment - '/.".

~ In addxtlon 16 v1e‘W1ng t-h'e sons i set-
tmgmeach {,tlmpant mz%hls conditt [n—- Wwas .
:%wer sheet Yor the’. 1nteract1ve 1terﬂg’s
presented ¥ the lessoms. Participants were en-
couraged nat'to interact with' each other about the
content of.the. lP,Ssgn ing the presentation, and
nt i dependently responded to each
Yresented. !When an answer had
rcircle °
e-answer sheet whigh cor-
responded to $the foil pr sented in the lesson. _The
answer sheets were coll cted by the company of-

interactive it

" One- way Cdvert Respon' e Treatment

Partncnpants (n=50] in this _condition simply-

‘viewed the lessons in d@roup settlng There were

nine. tota'l groups. which varied in'size from four to
elgh} mef. While participants were asked to make a’

menta]. note of the answers to the interactive items, -

they. “had no opportumty to farmally- initiate any
responses.’ to any of the interdctive items. Par-
th1pants)could judge how well they were dolng on
the—series'of . interagtive items by mentally compar-
answers provided by the
1me were the part1c1pants
in eitlfé one-way treAtment prov1ded with feedback
1nd1cat1ng how they ared on the series of questions
and qu1ck qu1zzes :

od

67 T

" created to assess the effects of the marifpulations: -, * -

g
(1) two learnmg instruments, “‘which’ were

designed to assess{the reldtive comprehen-
- sion and retentiomdf specific. informatjpn
presented in theilessons and

(2) two -affective *instrurdfents, - Wthh were

, - pdesigned to assess the\attltudlnal orienta-
"tion of the 1nd1v1duals participating in-the

', experiment toward varlous aspects of thelr‘
learnlﬁg experignce and viewing conditions. \*

Two types of measur‘ément mstr\\(.}ments were

~

The measurement instruments thdt were deve‘l\)ed
- will now befdescribed in detail in terms of objec-
tives, deve]'Opment and admlnlstratlon .

14

I

" were used as past of the posttest. A thicd ses

. .@)

materlal presented iri'the stimulus tapes, but

«

% The Follow- Up:{ﬂrument

Wy

oS /and group behawor The membegs of the group c‘m— The PreIPost 1‘e , : S

“tigg; a pretest ‘and-a posttest: wereg constructed
whiah coveredthe building survey aspect,g of prefxre
pla g (eight programs). A pretest consisted of 27,
fousCfoil multiple;choice items, with one item tapping
‘each of the 27 behavioral obje ectivey developed: for

o & th% lessons. These were 27 af177 interactive 1te:§:
wn dur1ng t ?wdeot&ped lessons: " At the ti

whe! these 27 itéms were sel act&d for the pretest, a

To adequately assess how much 1mmed1ate learn~ 0 N
* 1ng/hadtaken place within egch experﬁnehtal coridl-

<

se; of 22 additional interactive jtems wa§also drawn -

 the 177 items us?‘?m thé e1ght§rograms These:

tapped 22 of-the sgnle behavioral/ objectize’ and
fltems
also was constructed; one item fapped each of. the

origeal 27 behavioral objectives developed {ot\the

stlmululs%one in this fingl set of 27 items had been-

used as inferactive items dur1ng the programs;-

werc-desngned to be equivalent to the.other/i ets’

-in terms of content areas tested and degree ‘of dif

flculty s
. The posttest£ons1sted of},

[5‘1\ the 27-tems which appeared on the pret st,

. (b) the 22 items drawn from the remaining set of
150 int&tactive 1tems not appeamng on the
pretest, and : ¢

the - 27" equivalent itemns- Wthh tested

- Wthh had rot/ been used as mteract1
© items. -

The items were all transferred toa v1deotape f‘o

__ mat most closely resembhng a Iong series of interac-

tive items. This allowed Yeg the? s1multaneous admin-
.istration ofétésts to par ants in all conditions.:
The. pretest was administered one week after_a

“. /three-week period of orientation given to, all par-
ticipants, -describingt the telecommunication System

and other dynamics of the ex>per1mental design. The
" posttest was administered one week after the last of
the eight vxdeottapes comprising the prefire planning
course ‘was cablecast. JThis was approximately .18

- weeks after the pretest had been administered.

For pre- and posttests, each participant was given

- a response sheet which ‘contained the foils of the

muttlple choice items in the tests..To respond to any-
"item, the . participant circled the letter on the
response sheet whlc}orfesponded tothe 1tem fOll

-

To adequately sgess how much information from
the prefire planning/course participants in each ex:
perlmental cond1t1 n retained over time, a follow-up

1nstrument was constru cted ThlS cons1sted of the 76 .-

Ce -
N

7

—~— .

~

-



e ,j‘tam posttest and. Hé 1nteract1ve 1te‘r'h*s from v‘deo- :
tape Program #1. These" items, were spec1f1cal—}§l
created to assess knowledge about the post-survey

» . -prefire planmng process: The follow-up test was'ad-".

_thirtistered to all- members_$f the: Rockford Flr&._»;he posttest, but t
- D partment approxnmately s1x-months -after the' .

- pregp,m’planénng‘ coursg had ende .

A’tfectwe Instruments

measurement 1nstruments were created to
., asse quantltatlvely the partttipants’ attitudinal
e, orle?atron toward vatious-aspects of the overall ex-
. _.periment..Fir, -& metric- multldlmensmnal instru-
ment was constructed for - assessmg the par:

’. . N e

occurred in the

.- S~ - . : ,'

“ '

the.groups dlffered gmflcantly in thelr ovega.tl test

" gcores. Table 1 shoys the treatment scores for ‘the

entu'e gsttest ranged from 64 to 69. items co rect of -

-the pos§ible 76. A:}gé-ougs scored relatively high on B

mparison

o-way treatments with fireffghters in the one-way

atments ‘scored mgmfnoantly higher the

: responﬁa eafment.

-5’ overa

Separat analyses fyarlance werquomputedfor‘ ,
the three sub-tests which comprised the . -
sttest (also in Ta{l{e 1). Theré were sngn;fl- -

each 0

overall- s1gn1ﬁcant difference
firefighters in both .« -

It reSponse treatmgnt. "Firefighters in thintwo-'

han-did’ firefighters 1n ‘the one-way covert - i -

e tncnpants attltudlnaf‘onentatlon toward cap¥ differences, between firefighters ih both two-
_ — y treatments- and firefightens in the ‘one-way
. (a) - the m.ode of instruction, . ‘ covert response treatment in the {scores they ob-
8 ~(b)" 'the " prefire. planhing content of * h -tained on thé set of 22 interactive ftems and the
, . evideotaped lessons an < ~_non-interactive items. For these tio sets: of ijefns,
_ * (c) . the profession of fu‘eflghtmg {Nhere were no significant differefices betweed fire. .
2
" A second affective instrument . was constructed to flg(l'ilte;s "fl tﬁf one-way ptrialper r-:nd penc1ltt~reattmerit.
"assess the partncnpants attltudlnal orientation i ?‘ni\th 1relig etlhs :nblel %1‘ two-‘t‘;?yt f;‘eaﬂrlnenw .
toward specnf;c aspects of the* v1ew1ng conditions. urthermore, the table indicates tha r thewe7.
s . , .. -interactive items which appéared on both the pre- -
Results Cee - . - test and the posttest, there was a s1gmf1cant dif-
S : o ference between the f1ref1ghters in the two—way in- -
An analysns of varlance of the results ‘of the 27 ‘dividual treatment and firefighters in the one-way
¢ item pretest indicated that thefe were no significant covert response treatment. For both the' repeated
 differences among,treatments in the scores fire- - and'unique ‘portions of the posttest then, maximum
f1ghters attained on the pretest. Each treatment  learning occurred among those inthe two-way trea.t-_
scored an average of 16-17 items correct of the pos- ments. and ‘least learning in the one-way covert
- sible'total of 27¢ However at the t1me of the posttest : response treatment. . .
) e “Table 1. Posttest Scores in'76 Cogmtlve ltems by Treatment Groups ‘ ’
' . ' Two—way ' Two-way One-way ' One-way covert
. . . s individual - ¢ group’ " | paper/pencil ~ response
e Lo (N—47) (N—4a) (N = 549) (N = 52)
i i . 0y . ’:..--._" - .y A - ) | ) -
K - Total for posttest" 69. 02 . ~68 60 ~ 66.31 63.85 = ™
' Subtests . - o L oo : ' N _
‘1. 27 items from pretest* , 24.84 24.52° 23.88 . ] ) 23.22
2, 22items from VT . _20.09- ‘ - 20.33 19.20 - » 16,75_
- lessons¢ . U Co ’ - . , S
> 7 3. 27 new items* ;2409. 2373 23.26 | 2185, TR
i .- 'The dxfferences among treatments are sxgmfxcant (F = 10 63, df = 3/197 p< 001] The'means for both R
3&,‘. T S - two-way treatments are larger than‘ the means for the one-way, covert response condition (p <- 01
. SN _ ." Scheffe). -
S o . ) .. *The differences among treatments are sxgmfxcant (F = 4.65, df = 3/188 p <.005). The dlfference be-’

¢ .tweéen the two-way individual and one-way. covert response treatments was significant (p <.01, Scheffe). -
: The pretest means from left ta right. ‘were 17, 07 16. 85 16 48 and 15.78. The dxfferences among treatments
were not significant (F = 1.52,df = 3/188, p =.n.s.).
<The differences among treatments are significant (F. = 9.47. df = 3/197. p <.001). The means for both
"two-way treatmentsare larger. than the mean for the one-way. covert response condition (p <-01. Scheffe].” -
“The differences among means are significant (F = 8.44, df = 3/197. p < .001]. The means for both two- -
way treatments are larger than the mean for the one-way. covert response conditon (p <.01, Scheffe). -
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- analyses of var.xance appear inTable2. = -
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Table 2 shows that the treatment scores in the

fo ow-up test ranged from 69 to'74 items.correct of
-the possible 83.-While all ‘groups averaged better

than 83 percent of the items correct, firefighters in -
~ the twocway "individual treatment scored s1gn1f1-,. -

cantly higher than did individuals in the one“-way N

“paper and pencil treatment,- -,
Separate analyses of variance were: performed

"~ for each of the four sub-sets of items’ wh1ch com-

.prised the follow-u.p test: The results of these four -

S T aQ
)

Table i ;Ollﬂw-up Posttest Scores by.Treatment zmd N
Item Subsets

.-

3 .

. DR Trcatmcnt B a\
i " Oneway
. ] Two-way Two-way = Paper/. One-why.
Item Subset N Individual Group - Pencil - Covert

-

(n=45) (=48 (n=53) ,Ln'=so)

X».M.r-"’

”"Ruw scores. 7431 72.88 .69.68 . 71.76
Biltcma - . s ) o -
Pre/Post. 27 items® 24.51 ‘ 2390 . 2308 2372 4
Post-Only, 22items 1982 202t 18 74] 19.36
Equitalent, - 24,16 23.30 ’ 23 02 23.20

© o 27itomst - - ) ) e
New! 7items . 582 TR 5,07 _.4.85'.' 5.48

“The. differences  among  treatments, care  statistic nllv significant.
F = 4.07.d0 = 34192, p < .01).The mean for the two- -way individual‘treat-

-

. '\\ . . o
5 The Equwal' Mems. The tfeatment scores”  °
el 'range(f fror#?!j to-24 correef out .of -a possible
27 with ne—mgnlflcant’ d)fferences tamohg the- :
R groups, - - - -
(4)The New Items. Th@ COI‘Idlthl’l scores ranged _ .
S from four to_five correct.out of a possible { . =
seven! Fhe frreflghters in ‘the }wo-way. ip~ . -
d1v1dnal response mode and the one-way covert ~ o
response made each'scored significantly higher

" on these.seven 1tems—thzm—d;djmrt1c1pants in * ~

‘the one-way paper and pencil response.

On the basis of these findings, we feel conftdennt in
concluding that there was considerable retention of .-.
. the_information  presénted six .months after the -.
pref1re plann1ng serigs was cablecast, with- par-

- ticipants in tlie two-way,condition- typncally scoring

K slightly better than participantsin the one-way con-»

dition. This was especjally so for the two-way in-
" dividual termtnal part1c1pants

L7 .
AttitudeTovia’rdSp‘eci'fié o % BRI

2 o
R

X VIQWIQQ Condltlons . S ‘

N

’ -.ment is statistically larger than the mean for the one-way paper and p(-\nml .
treatmoent {p <.01: Scheffe).

N

“The dfferences tmmn;, trmtm(-nls are sl,msmully siguific tml (F =,

2.98.df = 3192, p <<.03). The méan for the two-way individual treatment is
statistically, larger than the mean for the one-way paper. un(l pe nml treat-
went (p <.05; Scheffe)..-

“The (h”('r(*nx vs anwong  treatments are slnllshmlly ulgmhmnt
(F 5543, df = 3192, <.01). The mean for the two-way group treatment is
-statistically larger thah the mean for the one-way paper and p(-nrtl tr(,m~
ment (p <.01: Scheffe).

<
© There were no significant differences ampng the means for this set of
itenis (Fe= 1,74, df = 37192, p = .16).

’Ihll Wiffers nees  among  treatments .('IAl‘lt _slfnisli(:nllynsigniﬁ(t{mt.

F'= 6.76. df = 3192, p <.001). The means for the two-way indivitlual

“treatment and thes une-way covert’ treatment are each statistic ally larger

thanthe mean for the one-wav paper and’ penci! treatment (p <_.05;

Scheffe). These new llums rame from lesson #11.

'(1 The Pre/Post items The condition cores

_-ranged from ‘23 to 24 items corréct of the pos-’

sible 27, w1th a significant difference etween’

the scores obtalned by 1nd1v1duals in the two-.

way . individual treatment ‘and the _scores. ob-

: tained by participants.in the one-way paper

and pencil treatment. Firefighters in the two-.

way individual treatment scored slightly (but

not significantly) higher on these items than did-

: f1ref1ghters in the one- way covert response
treatment ) ot

(Z)The Post- Only Items. The treatment .scores

ranged from 18 to 20 items correct of the possi- -

" ble:22, with firefighters'in the two-way group
: : \J L B

Aruitoxt provided by Eic:
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_ From Tables 3 and 4, it appears that personal
- satisfaction from the telev1sed lessons while han- .
dling the terminal increased over time. Further. it

- was important for each 1nd1v1dual to see hig,JD code ?

log in, but, primarily if {t meant that the firefighter .

-was personally identifying himself as the terminal.

* handler for the entire interactive lesson, and not just
. the log-in itself. There was uniform. participation in .
checklng pne's own scores aga‘lnst the' correct ones,

; and those of other f1ref1ghters

_At both testing sessions, a common set ‘of ques-
tions was administered to participants in all four ex- -
perimental treatments. Thesé results are in Table 5.
For each question; the participants were te compare -

“their activity to'what they believed it would have

’been like- under conditions.of live instruction, with

" live instruction to be considered a score of ~'100."
Row 5a‘ 1nd1cates how 1nterest1ng the part1c1pants

S

"Table 3. -Affecttve-ResponSes‘toTerminal in B
«.s. . Two-way Group Treatment . AR
. o ) o Behrens- . -
T T, R Fisher .
Times Handled- - 1120 . 159 . 235 LT
Satisfaction . - - o 71303 .80.37 - 1.03
- Attentiveness - ., - 98.59 10085 +0.22
. : L o
p. <105 : . . : L N b
DR o
REve



Judg
" -planmng trammg’,At Time 1, the groups are not dif-

N
- -
.\ N ! * .

thelr partxcular mode of recewfng the prefxre

fereny. The two-way: individual part1c1pants had a~

: substanttal increase on this measurg, such thit by
ey showed a near significant difference
. [(p<.10), from the other fpeatments. Row 5b in-
dicates that the mteractlve items wete useful for all .
groups at both ‘tlme perlods although they never.

Time 27

-~ “v

- 1 : S
I . - T,

e

” ®
Table 4. Aff ecuve ReSponses in Two—way Treatments

, qulte matched the live sltua on. However, the thll‘d
~ item, asking how much the3 thought they learfed
_compared to live instruction, shows that alls reat-, '
_ ments believed they learned nearly as'mych or
.’than in live instruction. Across all these items, there
"is a pattern suggesting that max1mum interest,. util-
{ity and perceived learning eveloped pr1mar11y in
the two-wayindividual treatnfent. : . b. :

-
N

oL -

» _— Tz . f
. P i . . . . S
o PR lndividu_al " Group - " (2) . lndi_viduat ] Group o (2) .
. Loginlmportant ~ = . .- ggye - 64% (1.67)- 93% . T .52%% . - (3.73) :
. Compared Scires . 68% ¢ 7805 (.50} ~ . 81% © Fio (0.0 )
- Compared Answers ~ o 6% .= 74% (..17)" " 65% " 76% - (1.00) _ .
Satisfied in Seeing . 920 * 88% ¢ (.33) 91% - 93% (.18)
Answers Right . s - T
"Important to Know’ . ~80% . 76% - (.33)" - 81%, 64% (1.55) ~
., Quiz Scores - 3 . . ;
*p <.05 :
p<.10 . — ,
' . ,”» 4
- . X . ) — * 1] }
o ' ©* - Table5. Comparisons of Instructional Mode with Live Instruction : .
_Compared to "+ . Two-Way ‘Twe-Way ' o One-Way ’ ' One-Way ~ ~
-~ Live lnsxruction . . . Individual Group™ - . _Paper/Pencil Covert ' "
. S YT, - T, T T T T, Y T, - T
. a. How mterestmg" T I 1 L.é88 . 82 - T g 82 101 -~ 83
b. How usefulthequesnons" . B2, 85 78 71 - : 64 74 o 73 79 .
G Howmuchlearned? ~ ... T 104 104 85 94 - 101 9 - 105 90 -

._The"Multidimensional Affective Rie"s'ults

The data resulting. from over-time admmlstratlons

. of the multi-dimepsional affective instrument strong-.

ly indicate that.by the end of the experiment, par-
ticipants in the two-way individual treatment more
favorably evaluated their pro_fessxon of firefighting, -
their. TV ‘training experience “[by. a corsiderable. -

margin) and the content of the v1deotapes than did

‘participants in any .other treatment. Across the
.~  three sets of concepts, at the conclusion of training, -
* 'participants in- the ‘two-way individual treatment:
- .. consistently reported. smaller mean distances for : -
-each positive attribute included in the. set: of con-
cepts It was anticipated that an effective training -
“-program would result in the development of a “posx-

tive attitudinal orientation™ on the part of the par-

ticipants foward their profession, the content of the
programs and the learning experience itself. While

the orientation of participants in the two-way group, ~

one-way paper/pencil and one-way. covert response
treatments is somewhat inconsisient across the
three sets of concepts. we conclude that their orien-
tation is somewhat favorable toward each of the

17 : S

focal concepts, with the or1entat10n of the partici- . -

. pantsin the two-way individual treatment bemg con-

siderably more favorable -
Performance - LT '*Q

: . A final assessment of the effect of the trammg
~'was an evaluation of field performance. After train-

: mg. the first 28 pref1re plan building surveys were
"scored-for accuracy and completion. A perfect score
was 100 points. The .average score over the 28
surveys was 91 and the Tﬁedlan score was'93.

Most of the errors-were of « om1ss1on a heading or
subheadmg was left blank. Often this occurred
“where the item was not applicable, buf it was not in-%
“dicated-as such The lessons did not emphasize a*
standard response o non-applicable blariks on the .-
survey- form.  Another failure was to neglect the
per1meter area, if observation of the perimetér did

- not indicate major hazards or buildings. The proper .
_ procedure, included in the lessons, is to note such”
perlmeter features as rallroad tracks and power

' lmes
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.groups, no attempt was made in, the perféima

e

/test to differentiate atmgng treatment conditions.

e

.

Symbols ‘for diagrams, & major elemeiit ‘of the

training, weré consistently correct. Th1rty five sym-
* - bols were taught, tione of wﬁuﬁu werg known at the
- beginning of the 1nstruct

o

Performance on-the-job is perhaps the best test of
the training system. -In- this case, _performance
evaluat fon confirmed -the” generally -high learning’
levels .4s ‘measured by the posttest. Because of a,
number of transfers that mixed the treatment

- -
€.

Cost Analyses

: .v This sectior describes the cost of training all fire

comparlng one- and two-way cable systems.

station Personnel: to-prefire plan using the two:way-
cable’ system and. theén presents-general cost data

. .
o] .

“

~

Trammg Costs

“We calculated tra1n1ng costs ds if all of th;e
. firefighters were trained by each of our four ex-.
_perimental methods. In addition, we have estimated -
“costs for ‘three other tra1n1ng methods—auto-
“tutorial. lecture at the Training Academy and lec-
ture at the fire statians. The auto-tutorial method
costs ‘were based on a videocassetteé playback
machine bicycled from station to station. The cas-

settes would be identical to ‘those used in the ex- .

per1mental treatments. The lecture at the Academy
is assumied to be a well- designed ‘series with slides
and graphic components comparable to those used
in the television programs of the experiment. Thé
lecture at fire stations is the same as the lecture.at
“the Academy. except that the lecturer, with visuals
_and equipment, moves from station to station.

All three of thes. conventlonal methods are used
by the Rockford Fire Department and constitute the

major training alternatives. Overall, the seven train:
- ing options present a comparison of the ‘more

capital-intensive training methods (e.g.. ‘two-way.

_individual terminal) to more labor-intensive ap-

[

[y
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~

}\e s?atlons), h

-
-~ ,'-

proaches [e g. lecture at
"Costs werescalculated for 200 firefighters (close to "

the number qompletlng the training in Rockford) and B
. “fora larger 1000- f1ref1ghter unit.. '

o

e basic assumptions were necessary to make .

Sam
thé‘\ Calculations. In comparing the actual costs of

cable training with estimated costs for auto-tutorlal ‘

~ 4nd lectures, it 'was assumed that the quahty of the
lectures and auto-tutorial videotapes were equiva-

lent to the.videotapes used in cable:delivered in-*

struction. In the

§\ase of auto-tutorial, the same.
. tapes.could be used*so the.development and produc- -

tion costs would be identical. For the-lectures, the -

sgrfie investment would be made in researching and

writing the lectures as in the, preparation of the

scripts for television. The visuals—slidés, films and
graphics—used in the lectures would be essentially

the, same as those ,used to' make the videotapes;

. therefore the costs would be the same. The only dif-

ference betweer lecture and cable development and

production costs. then, would be the studlo and post
production costs.

The weakest element of the comparlson is in the

cost of * response processing, feedback and record
keeplng ' This is relatively easy to calculate for one-
way television, @uto-tutorial .and lecture, but in-
‘volves the cost1ng of the two-way .cable system for
‘v'the two-way cable in§tructional methods: Fortunate-
_ ly, Reckford Cablevision has a *‘System Lease Plan"’
-which prices two-way services. (2) Some of the ser-
vices 1nvolved in the experjments were not pr1ced
since the equx.pment and the service were unique to
. the exper1ments However, the rationale“for pricing
service is included in the ‘‘System Lease Plan." The
lease price for headend equipment is calculated at
one-thirty-sixth of the original cost of the equipment

per month. The lease price for. the terminals is one-

elnglt&m\th of the orlg,lnal cost per month. Customer

terminal equipment is priced higher than the .equip-

ment that remains in the hands of the company.

.Thisisa cnnventlonal pricing scheme. However. it
assumes that firefighter training would be the only

- service and provide the only return in the capital in-

vestment and operational expense. Othér users, and

" potential users, have emerged who might share in
- covering these costs, reducing the charge to the Fire
Department Assigning all costs tothe Fire Depart-

ment training apphcatlons is the most conservatlve '

approach.
The results are presented in’ Table 6.
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_Cost per lesson,

per person .

. - Total |
Cost per lesson,
* per person

Total o
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™ Cost per lesson.
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Total .
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"Total .
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ERIC

Aruitoxt provided by Eic:
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: ,'{Costper‘fe.sson.
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P

(Cost of cable* training 1 .000 flreflghters in 50 statxons ina 12 .lesson series orxgl jally produced by the fnre
department compared to auto-tutorial and high quality, vxsualw fd lectures ] ¢

 s84.901
$7.08,

~l

$19.379.

. S8,

$77.776

$6.48

$12.254

»

$1.02

$75 218

se.zz,

$9.696

-

.$ .81

- $71, 162

$5.93

T ss 640

s.soi'

$103.802

© $8.65

L2VNN

-

5319

v

- $101 312"

S

sa 44 7., > 5934

N (Cost of cable trammg 1 000 flreflghters in 50 stations in a 12- Iesson series thh purch‘ase of
prepackaged materlals compared to apto-gutorlal and hxgh quality, vnsuahzedlectures ')

$39.280

vh
$101:312."

$8.44

,_31_12.112'.

: - o L0 ! .. -
. Table8. Cost'Compari?ua in Training Methods ~ <
L o e ‘
N ) . ws . N N pe . N e
. - . - : 4 »
' CABLE _- . .
Two-wayA o _Two-way . One-.way_ - .+ One-way - . Auto- K Lecture . Lecture
: Individual - Group ] Pape'r/Pencll L Covert lutorial Academy Station
. -, (Cost of cable trammg 200 fxrafy;htors in 10 stations in a 12 Iesson series orlgmally produced by the
o S )xra department compared to auto-tutorial ahd high quality, vigualized lectures.)
© 878,201 4 $76.776 $71 762 S70,874 ., - 876,154 $58.752 $60,912°
LT “ S ‘
. $32.58 $31:99 szg.g‘o\; S 829,537 (83173 .$24.48 '$25.38
. . T
/ (Cost of. cabla training 200 fnreflghtera in 10 stationsina 12 lesson series with purchase of
prepackaged materials compared to auto-tutorial and hxghquahty. visualized lectures. )
512679 ' 811,284 . $6:240  $5.352. $10.632 . $58,752 . $60.912
f . . R < K -
; $5.28 - $4.69 $2._60 ’ $2.23 $4.43 324.48 ' $25.38-
i o ) ) ’ - s . B
,/ : (Averaz,e series cost of cable trammg 200 fnreflghters in10 stationsina 12-Iesson serxes N }
priginally produced by the fire department with six repeétitions overa period of | o
. 12 years compared to auto—tutorlal and high quality, visualized Iectures ) . o
- $20.509 - $19.174 - $14,160 $13.372 " $18552  _$13.935 $14.007.
.9 130 s >
P ) v . 3 o . ’ L . .
. $8.58 . ,_57:99 $5.90' -~$5.53 $7.73 $5.81_; . . $5:84 B
. n B -
(Averaga series ‘cost of cable tralmng 200 fnreflghters'm 10 statlons inal12- lessorrserles wnth purchase of
prepackaged materials with six repetitions over a period of 12 years compared to .
L auto-tutorial' and hlgh quality, v13uahzed lectures.) . ~ .
$9.679 $8.254 " '$3.240 © $2.352 $7.632" ”$13.935 - $14.007
. $4.03 $3-‘M : $1.35 " $ .98 'sa.'la - .-$5.81 ' 85847 .0

$112112 -

-39.34‘ ;‘ c

(Average serlea'cost of cable training 1 ,000 fxrefxghters in 50 stations in a 12- Iesson series orxgmally produced
- thhm the fnre department with six repetitions over a period of 12 years compared to

auto-tutorial and hlgh quality, visualized Iectures )

[y

'~sz7.zgg -~ $20.174. $17.616.. $13,560 $46 200 '561.319 . -s~572.1‘1,9 '
. - . 4 ] '. ) . e . L
'$2.28 . $1.68 : $1.47 $1.13 ; $3.85 /ss‘.u'- - §6.01 , -
(Average series rost of cabIo training 1 000 flreflghters in 50 statlons ina 12 Iesson series wnt‘h. '
purcheqa of prepackaged materials with six repetitions over a period of 12 years compared. to’ v
Lo ’ auto—tutorxal and hxgh quality, visualized lectures.) . . Lt .
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. of lectures. When lessons are repeated often (e.g.,

Q

Cost (‘.omparlsona.
For the Rockford Fire
sized departments training costs' for cable and guto-

280 ﬁrefighter "department

tutorial methods ‘are higher than lectures: ‘at the

epartment, or comparably .

‘ Academy or in the stations when the v1deotape. ’
. materials for‘cable. and auto-tutorial are produced

professronally ‘in color. ‘However, if, these video

-materials are produced- elsewhererenq,purchased _
- by the Departmeént, the costs of cable and auto-

tutorial instruction are orily about one-fifth the cost

every two years in these calculations), the costs are

‘= gubstantially - rediced - for Department produced -
lessons, and one-way cable instruction becomes less-

_costly than lectures because *‘presentation person:
.costs are much lower. When video materials

- are purchased from outside; the costs of all cable
" methods and the auto-tutorial method are less than

lectures prepared-and dellvered by. Rockford Flre '

Department personnel
In all cases, two-way cable instruction costs more

~

" are the costs of construction: and

'than one-way television with the one-way, covert -
- response method least expensive. This last instruc-

tional mode, however, was also the least .effective
teaching methad of the four cahle methods evalu-
ated in this experuhent Two-way cable is from two
-to three times as expensive as one-way cable. None-
. theless, for this most effective cable method; the cost.
i as low as '$3.44 per lesson’ ‘per person. The lowest -

. cost for the lecture method is $5.81. It might be moré
falr to compare two-way cable to-lectures than one- " -

way cable,. -gince the questioning*and feedback in _

# two-way cable serves as a substitute for the live in--

-

structor. - o
Two-way.cable w1th individual termlnals ,for each. -

trainee is only shghtly more expensive than two-way

cable with one terminal per station. Although'learn-
ing was not affected by .this difference, the clear

R - ) - -
‘ware [return amplifiers and- fllters).ln place We will
‘calP this latter case a ‘‘two-way ready” system. The

. two-way ready cable system is. capable of two-way o

communication with" termlnals of some sort in the
feeder system and a- scanmng and processing system
at the headend. This cost analysis (reported in
. Volume ) suggests that: (1) larger ‘cable systems
_are more likely to find the initiation. of two-way ser-
Vice. profltable than are smaller systems : (2) the
costs of gperating a' two~way cable system are more ..
llkely to impede initiations of " two-way services than

two-way services stch as. per-psogram_pay cable
‘present the'potential to generate profgts in excess of
those which could be earned by one- -way systems

Publlc Pollcy in Two Way Cable

The- study of two-way cable technology 1h publlc
service applications has identified a number of
_public policy issues to be faced as two-way services
expand and develop. This sectfon presents the back- ..

ground of existing policy-in two- wiy cable communii-

.cation, identifies definitional problems suggests

- policies for the lmplernentetlon of two-way service

Jbreferenice of firefighters for the 1nd1v1dual ter- .

minals might justify the small additional expense. -
.Cost comparisons, 1,000 firefighter’ department.
‘For the larger fire- department “with 1,000
fxrefxghters. even with the cost of. produc1ng video
materials internallv for use on cable, the cost is

'_ ".ond order distortion:

about one-third les. than lectures The cost relation- ..

ships between two-way and one-way are about. the
_same ‘as in the smaller department, but the costs of

two-way cable instruction were as low as $ 77 per

lesson per person.

s ﬁlost comparrson between one-way and two-way

g

cahle. It is pertinent to the cable operator, and tothe
.cost analysis of two-way cable, t6 determine the cost
deferentlal _between a cable system with two-way -
Pcapacity. (ampllfler ‘housings capable of accom-

-+ modating modular additions of return amplifiers and -

<

fllters) and a cable system with the on- llne harcl-

and outlines some of " the responsibilities of local
franchising authorltles dnique to two-way services,

) over time, new, ,

~

partlcularly in thearea of up,stream spectrum allo~ ; B

catlon

)

Need for Clarmcatlon of Two Way Capacuty

Two—way capacity 1s treated by the FCC as - -

somethlng less than acijve two-way-service. Unless
- this distinction is cleaTly understosd by franchJsmg

authorltles the promise of two-way capacity inay be =
m1slead1ng The FCC view of capacity does not re-

_quire that the cable system be gperational in the

return mode, ‘but only that it be capable of fur.- .

IllSl’llIlg two\w(ay. non-voice services.- This | necessi-
tates installation of -**certain passive equipment in
the system's distribution network and. the - use, of .
downstream amplifier

aracteristics.' The ‘down- -

Zﬁhmh possess minimum sec-.

-

8

“e

stream amplifiers must be contained.in a. dual hous- o

ing unit, built .te receive a second amplifier, . for -

upstream communications. The second’ amplifier is -
not actually lnstalled (3) Installation of the "
'upstream amplifier wotld render’ the system active .

1

to transmit two-way communication assuming | the i in- B
- stallation of subscrlber and headend termlnal equlp-

. ment. . A
Under exrstmg federal rules, due to omission of

- explicit instructions, each gévernment and cable ,
system is left with the respons1b111ty for. maklng the .
- transition from two- way capac1ty to actlve two-way

20
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Introdu"c'ing' Provisiéns for TWo-Way'CabIe .

. The natute of two- way cable communication is
- .now clear enough so that some guidelines may be

suggested for franchising authormes and cable -com-

" panies ant1c1pat1ng a two—way system. - _
If it is}the-intent to write a two-way communica-

tion requirement into a:franchise. .agreement, the’
natire of the two-way communication technology
démands that the communication service or serviges

_ to be provided be spetified carefully Each type of *
. .service makes unique demands on the character and -

technical capacity of the system—at the home ter-

minal, in the d1str1but10n plant equlpment and at the "

headénd.' *
“1f a franchise authorlty w1shed to develop par-

* .ticular two-way services, specification of such ser- °
" vices could enter the -agreement with, the franchisee
in at least two ways. Orie way would be the simple

-requlrement that such a service be avallable on com-
pletion of the construction schedule (or as the
system is turned on after each stage of construc-

.. tiom). Such a franchise clause would seem to be ap-

‘proprlate for consumer- or 1nst1tut10nal—pr1vate ser-,
s where the service specified -has been tested

v.operationally and where market experience or pro- .

jections would'assure sufficient revenues to lieep the
-two-way service from becoming a burden to the
system or its subscribers. - . - . -
- If a two-way system were required excluslvely for.
government services, the capltal cost of the two-way
system also could be viewed-as socially desirable for
thecommumty and treated as a cost of acquiring the *
“+privileges in a franchise or as a direct cost to *the
" government. In either case, the potentlal public
‘benefit of the service would still be welghed against
the «costs, wherever assessed +in determining
whether to include the serv‘lce in the franchise.
"When two-way service relates directly to both
consumer_and public welfare.._ special problems are
presented. In alarm communication, for’ example,
" the general publlc welfare is enhanced and cost of
_government service reduced, if alarm communica~"
"tion is-available through two-way cable. At the same .

“time the consumer realizes personal benefit. If the

alarm communication setvice is mandated by the:
government, - the franchise or ordinance must con-
‘tain the two'way provision, If the’ desire is only to
make. the service available to those citizens, who
wish it, thén the questions of marketability, cost and
general public beneflt all welgh in the dec1s1on to re-
" quire a two-way system ® -

A .

- 1. - To- the extent that the houschold termuml and the’ hcndcnd
iipment can be made modulnr new’ serw(‘cq may be added to :

thosc spec xtwd w 1th mlmmum cost.

.

If 1nvest1gatlon by "the franchlslng author1ty 1den-

©tifies general value and also seems. to 1nd1cate a
- desired consumer beneflt greater public welfare
. and7or increased government efficiency, writing a’

two-way service clause into the franchise would be

appropriate. On the other hand, in the absence of

strong evidence of the benefits of a service, the fran-
- chise could stipulate a field test. This would provide
‘an-opportunity for both the operator and the fran-.

chising authorlty to evaluate the benefit of the ser- .:

vice W1thout the H¥igh cost of completing a two-way

R system Although many of ‘the headend costs for a

two-way system are fixed, distribution plants in

after construction. Thus such a“field test would re-

" quire modification of only a part of the cable system.

Although a minimum-cost field test could not pro-
vide a random sample of households or geographic-
ally dispersed institutional sites, the test'area could

be designed to prov1de an econorrucally feas'ble _
representatlon of a potential universe of users. Such
-. afield test has been written into the Syracuse, New

York, franchise. Smoke alarms and-ambulance and
police call buttons will be tested in 1,000 households.

~ (4) The franchise appears to leave the ultimate deci-

. sion to extend the service to.the entire franchise ter-

+, ritory to the. franchising authority.

(5) ' This is

~‘many systems have been built to accommodate 4.
- .two-way -retrofit.- The necessary switching hard-
“ware within the ‘distribution plant can be added

perhaps the best policy,” since the franchisee will .

certainly provide a major input to-the evaluation

process, To be most cautious, an. arbitration ar-
‘rangement could be specified to resolve differences

" in interpretation of field test results.

If a franchise authority is reluctant to impose

“even an ‘experimental fleld test on ‘a -cable . fran-_
. chisee, it mightinclude a *'state- of-the-art"" clause in -

the ordinance or franchise agreement Wthh could

require two-way service prior to the end of the fran-

chise period. Cl‘ltel‘la by which - state-of-the-art-
technology and service are judged may be hard to .-

_come by; however, the burden of establishing two-

way cable technology. as -the: state-of-the-art has . .

been eased somewhat by the FCC requirement that
systems have two-way capacity. The FCC Rules sug-

. gest that two-way service is important and imminent

‘enough to warrant system design to accommodate it.
A practlcal demenstration of a two-way service in

Sy

other systemis should prov1de impetus for suggeétlng’ -

, the activation'of the ex1st1ng capability. 2

"It is possible to set forth conditions whmh,would

‘lead to implementation of two-way ¢ senv1ce The ag-
gregation of ‘a particular- number of users for

’ various- types of two-way service’ would be an impor-

tant condition. In aggregating users, the franchising

-authority may play a developmental role. This role

v
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"could be particularly important in broadband com-
munication because operators may not, on their own
initiative, seek to develop applications. of the
technology which involve additional, and unique,
- public responslblhty o ~ ‘

Whether a franchising authorlty can requnre ac- -

tivation of two-way capacity during the: term of a

. franchlse agreement‘— where activation is opposed'-

by a cable system, varies from one jurisdiction_to
another. It seems that if the ordlnance or legislative
action Wthh authorizes the franchise includes -a
provision for amendment of the franchise, courts
would-support reasonable change. If the franchise

~ agreement stands alone without adequate support-
: 1ng legislation, it may be looked upon as a contrac-

tual relationship and change may be more difficult,
- absent franchlsee concurrence. (6]

&

s

Responsnbllmes for Local Government

Two—way cable is mherently a local service. The
services to be' supphed by such a system may involve
agencies of local government (e.g., fire and police

" alarm systems electrlc power system communlca-
“tion). This is partlcularly important as com—petltlon

for upstream spectrum increases.
Finally, the franchise authority and cable systerq

tial upstream spectrum is fully utilized. This matter

"is complicated by the high capital cost of changing.

‘must face the problem of adding new capac1ty asini- -~

the split between downstream and upstream signals . - |

or adding another cable. In these circumstances, a .
cable monopolist might forestall the capital cost of ‘

_ adding capacity by controlhng demand through the
- lease rate gtructure.

-The major preblem for local authority is how to -

represent the public interest. Oir the upstream spec-

_trum allocation' and :rate issues, perhaps ‘the ap-
_ propriate procedure is to-exercise a right of ap-
- proval so that a mechanism’ ex1sts for the franchis-

departments), entities endowed .with a public in- -

terest, such-as educatlonal 1nst1tut10ns. or local
" businesses,
A local government w1ll have to assume some

- spemal ‘burdens as it takes up the issue of cable

-development. ‘As well as determining. Yhe kind of
specific services it requires, the community may find
itin the public interest to éencourage development of

community communication services-that require ad-’

vanced technology, a functlon similar to the FCC

" responsibility to ‘‘study new uses for radio, provide-

- for experimental uses for frequencnes and generally

encourage the larger and more effective use of radio :

in the publicinterest.”” (7) L.

A unique. responsibility for ‘the local authorlty
stems from the fact that in two-way cable, a varlety
-'of public and private services may eventually- com-
pete for upstream spectrum. space. How the spec-

. ment and to have the opportunity\ to express a 1udg- T
" ment of public and user interest

ing authority to become 1nformeg)of system develop-

‘The addition of some two-way cable sérvices (e g
point-to-point data’ transmission, ' electric. power

“system commurucatlon) may clearly establish those"
cable services in:a domain which is generally en-

- compassed by the traditional concept of “public
utility.”" In these areas, the state government could.. -

" be of assistance to local authorities in dealing with

- some of the complexities of franchise supervision.

. may collect information as it becomes avallable and

Although state governments have no previous expe-
rience in such areas as spectrum allocation, they

- _subsequently advxse local author1t1es

_ develop (1) a cost-feasible, functional two-way cable. .

trum is allocated to these services is important to all -

- users and potentlal users. Careful and consgrvative

allocation is more critical as- new ‘services are

* developed and usei . increase.

BN

'_Postsc'ript : N

Prolect Goals

The primary goals of this experlment were to

system for- data return from the feeder system, and

'(2) to demonstrate applications of this technology in -

urban administration and social services. More

spec1f1cally. we sought (3) to design and test an.

. automated instructional system which would' pro-

“vide regular feedback; and still more specifically. (4) -

- At the present stage of development of two-way .

. cable it is possible to make only a tentative appor-
tionment of spectrum to services: This initial alloca-
hon can be flexible, particularly if the transmitting-
receiving squipment remains in' the hands of the

. cable system. While the cable system may be in.the
‘best position to make the initial spectrym-decisions

to implement ‘a training system in the fire.service

that provides effective standardized 1nstruc110n in

an administratively efficient manner. :
-The first three objectives were achieved. To some

E 'extent the system developed in these experiments

. has already become a model on which other systems

in the developmental period, the franch1s1ng author- -

' ,1ty should reservé the opportunity to review the
spectrum plan and lease rates to protect certain
pubhc 1nterest users (e.g..

B

in firefighter training.

will be patterned. Warner Cable Corporation hopes:
to be able to adapt the automated, interactional in-
-structlonal system to the Columbus QUBE System.
(8) The Syracuse New Xork two-way-alarm system - -
will use hardware and software developed for Rock-

’
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ford 9y TOCOM Inc. is us1ng some of the Rockford

» concepts in its two-wing systéms and has employed

‘one of the original Rockford two—way project staff
members.

Reports of the. project have been made to natlonal

conventions of instructional communica ! tech-
nologists (10), computer specialists(11), fi
: (12) public power operators and engineers. (13),
associations of_ cable television operators in the

‘Unitéd Statés and Canada (14,15) and other groups.

ighters '

This is only the beginning of necessary dlssemlna-'

. tion activities, but 1nd1cates an interest in the inter-

face of telecommunncatnons and computer technolo- :

. giesin various appllcatnons

. The fourth objective, to initiate a practncal train-

- 1ng method in the fire service, and more generally to

' 1mprove fire’ department communication, has afso e
‘been . achieved to the extent that the lnmlted post->

experlment experience indicates.

- The field staff for.the project has been in regular'

contact’ with the Rocst(ford Fire Training Academy

- over the. past three years.. All four members of the

»

Academy staff have developed television production

* skills to & fairly high level. Their current work. in-
dependent of project staff assistance;iis competent

‘and 1mprov1ng steadlly ‘They are ablg to script in -

one- and two-way formats, make videotape on loca-
tion and in the studio, edit and assemblé segments

and mix audio. Their preparation of instructional.
television materials includes the ability to state in- - -

structional objectives clearly, and relate plans and . )

scripts to those objectives. In addition to the
Academy staff, three members of the Fire Depart-

'.producers for general and 1nstruct10nal communica-
tion purposes.

The Rockford Fire Department has purchased

enough equipment to accomplish television’produc-

tion efficiently. The system emp‘lbys’simple ‘black.

and white television equipment which has required
'little maintenance. The Training Academy personnel
" have produced instructional videotapes -using the
two-way interactive. system -that was developed
through-the project. Several people in the Depart-
ment are now capable of following the Operations

Manual which programs the computer to process the.

" two-way lessons. _
Since it is time- consumxng to produce orngnnal

materials for ‘instructional purposes, the Training’

_-Academy personnel are converting existing instruc-
. tional materials to two-way videotapes. Academy

_ per onnel will systematically convert materials used
conjunctipn with a 200-hour Advanced Firefighter

Tralnlng Course to the two-way training mode. This _

entails adding 1nteract1ve questions and quizzes to
‘the’ training materials “(slides, films, etc.) at ap-
. propriate points, videotaping on a -three-quarter

.. [
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inch cassette and preparlng the tape’ for the 1two—
‘way system. Six of these" 1nstructnonal programs had
been made. at this writing.

During the ‘experimental 12 lesson prefrre plan-.

ning series, only four of the 10 in-city Rockford fire
stations were ‘capable of receiving two-way televi-

‘The Rockford Fire Department uses the two—way
cable system for its daily- briefing, *'Update,"

installed the character-generated information will
£o upstream from the Fire Department alarm offlce
o the headend, alld/d_gwnstream from-the he

ife-stationsTon
clude v1tal information such as hydrant reports and
street closings. The Fire"Department freq\_grftly

adds a short videotape presenting special 1nfdrma- .
tion about new programs, equipment and proce-. .
dures, clarifications of policies, etc. Since the two- ..
way system became operational for the experiment;’

24 of these special briefings have been added to the .
Previously these special

regular’ daily "*Update.’
briefings were presented in person by deputy chiefs
-to each of the three shifts in 11 stations (33 separate

- presentations). A’survey of viewership of the “*Up- B
~program indicates that over 94 percent of

sion. Rockford Cablevision has now completed the
| conversion to two-way for all stations. :

at 8:30 _' .
a.m. and 4:15 p.m. When this system is completely s

end ,
‘cHannel BT The. bfie nf §\]1n- '

the firefighters make use of the character generated -

bulletin information every duty day. The special
television programs following the briefings attracted
as many as two-thirds of the firefighters.

In cooperation with the City of Rockford Equal

Employment Opportunity Office, the Rockford Fire .
ment headquarters have become capable televisioﬂ\gepal‘tment condicted several workshops. to pre-

are applicants for the Fire Department civil service
test.. One of these workshops was conducted by

television on the. government cable channel to reach -

, people who were unable to come to workshops in

public bm}dlngs ‘The Fire Department Public Affairs

~
N

Officer made a presenfatlon and. then answered
questions received by telephone. Twenty-three dif-

ferent 1nd1v1duals asked questions indicating a fairly

good audience among persons 1nterested inapplying -

for Fire Department jobs.

The Rockford Fire Department in' association

with . the .Michigan State University. project Field: =

Director, produced a 14-question fire prevention test
which rari twice daily on the government cable chan-
nel during Fire Prevention.Week in October. Answer
sheets were printed in the newspapers and the cable

in December 1977. Eight other programs for: the
commun1ty have been ‘cablecast:
of . Flammable quulds
Flre Prevention ‘Week Poster Winhers™
Safety Man-on-the-Street Intervnews.
“Christmas Fire Safety Tips,''Parts [and II.

Bh'

- system Program Guide. The pragram was run again '

*Safe Handling .’
“Fire- Safety. Update e
*'Fire "
Parts -1



.Other Users -

The University of Michigan has used the tWo-Way
system to make in-service professnonal development

‘Vlrtually no spec1al system mamtenance was re-

- materials available to.teachers in' 14 public schools

"in Rockford. The schodls project ran from 8 a.m. to

4 p.m. weekdays from September. 1977, through -

"May. 1978. The system functioned without major

quired for the two-way communication. .

SwedishAmerican Hospital in Rockford, Mlclugan ,
State University and Rockford Cablevision demon-
strated the two-way system for continuing medical
education at the first annual Health in Underserved
Rural Areas (HURA) conference in February 1978,

“sponsored by the Department of Health, Educanon

: technologlcal dlfflcultles through the’ entlre perlod .and Welfare
\ . .
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