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ABSTRACT: Characteristics of individyals affect their perceptions of the
attributes of electronic tggifés an innovation. This
monograph paper seeks to link research on electronic text

diffusion to prijor diffusion research. Then attributes of. -
electronic text in higher edycation are described. Finally, a
strategy is outlined for studying electronic text

innovativeness ip a laboratory setting, by méhipulat;ng R
objective.attributes of the innovation and measuring projected
adoption,
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" within the cohtext of prior diffusion reSearch. -
. ¢dmpact of these factors on the adoption process.'

- to higher edu;ation,

L4

. . ',; ‘
- kg
®
.
N, . .

This monograph serves seversl purposes.- The overarching efforc in the

.

presenc monograph 1s to define and:describe a stream of research Jin the study

of adoption of electronic text services in institutions of higher }earning.r~‘

.,

To ido so, a number of separaté purposes egerée. Those purposes ing¢lude:

» [ ]

1

"To place the diffusion 6F eieétronic text in higﬁer education .

> .
] -

° =g

I

S

o 2. To examine the perceivad atfributes .of électrohic text and the

-
s

3. To describe a series of diserete-electronic text services specific

'
- .

L4 . [

o

4. To explicate a causal model for-manipulating atttibutes of

‘Y

electronic text (including che discrete services described) in a laboradtory

setting to study relations betweeﬁ‘soncepts that affect the adoption or
L ) a s .

rejection of electronic ove as an. innovation.

3 .
. L] ‘ ~ - B - . »

A rationale for puirsuit oi these gQrposes'helps to organize:these several

themes in the a?esent monograph J’First, electronic ‘text in higher education

o

mqst be defined in the concext of prior diffusiog-of ~innovations research.

This purpose is best served through a review of classical df&fu51on research,
r Y

notably the contributions of Everett ngers (1983), as well as marketing-— |

. -

.oriented research of discontinuous, t hnological innovations. This latter

® . .
review takes special note of the- theosetical contributions of Elizabeth
,L' * « \ - - '
Hirschman (1930) angd other marketing—oriented scholars. To provide a context
: »
[ * )
for eiectronic text as an innovation, a distinction between functions and

‘services of electronic text is drawn.'\QQi second purpose--the examihation of

¢

”

perceived attributes of electronic text-is served by exsminzng<§@ch of the

classical perceived attrﬂb tes f 1nno§ations and linking them to the Specific
L) e ' . ¢
¢

L
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nnovation of electronic.text. Using perceived attributés as a foundation, a
number of electronic text services in support of higher education are . .

described The purpose -of this Lhird effort is to provide an indication of ‘ s

7 \

‘&he diversity of services that electronic text can provide to higher

education. At a more operational level. such descriptions of electronic text

- L «

services provide a template or guide -for the.development of- simulations of

. »

N .

_stch electronic text services within the laboratory. Laboratory simulat‘on of
electronic text services is integral to the fourth pur?ose of this monograpil. | o
The fourth purpose is to sketch a strategy far studying the diffusion of

electronic textfin“higher educstion through laboratory simulation of text

services. Given that actual adoption of electronic text services by L

\

: xndivxdual students and faculty requires prior adoption and implementation of

’ .

such services by institutions of~higher education, laboratory simulations

L4 .

.provide a mechanism for studying projected individual adoption, a proxy

»

- : . . .
measure of ‘actual adoption. A causal model of the relationships between key .
. ! ’
_ concepts and thd laboratory simulation experience is provided at the end of - S

s &

‘this monograph. The purpose of this model is to explicate relations between

key concepts and spell out ? strategy for the Study of pro jected adoption .
through the manipulation of the objective attributes of electronic text. >
£ . - .' .

through simulations %n the lsboratory. : | . ) ‘

. ‘ : 3 . , ' ’ ¢

Adoption of Innovations Defined ' ’3 ’ 4 %.
' :

-£he purpose of. this section is to define innovatiohs and adoption, S

-

“both generically and speczfic to electronic text. An innovation is an "idea,
’ ° -

practice, or ‘object that is perceived as new by an individual or other unit of

adoption,." Adoption is. the "dec:Lsien\ to make full uge of an innova‘tion as the

best caurse of action™ (Rogers, 1983, PpP. 11-21). As regards electronic Fext

o Vo -

T
. ,
' -~ . °
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g

'services, the idgh itself is innonétive. This is especially’ true in the

setting of higher education. It order to exploge elecfronic text serv;ces as

7N -
‘an innovatibn— ‘the innovation itself re quires some explanation,
g ' - ' T . . <L
The Innovation of Electronic Text

Carey (1983)" provides a dseful set of definitions of key concepts
J ]
related to alectronic text serviges. Carey (i983, p. 3) defines electronic

{text as ? "generic term for all foris of text and graphical information that
ate digitally encoded and tranemitted via.btoadcast signal, cable, and -
telephone wire- or made aveilable on a diskette/casette. The. present
monograph adds the additional restriction that the disglsx of &lectronic text

4
on a television screen or computer términal is controlled by the user,

Eliminated from this definition is "cabie crawi " the continuous display of

L]

words on the teleyision screen in ‘an fIow uncontrolled by the user. The 4//

v a°

, bedium of electronic text is distinct from broadcast or cable video j .

<

&

e N ' . '
programming not by virtue‘of the display. of words -on fn; screen instead of
. g . ) 1 . ! v

k) L4 ' , . . T e
,gictures. but by virtue of the user's active selectionrand control of frames _

- 1

of textual inférmation'displayed. Electronic tekt, in thig sense, is an -

"active" medium like print media, rather thaf a passive medium like

television. . . ,

o s - ¢
/ v

/
Contrasting'Teletext and Videotex

Carey (1983, p. 3 defines two distinct forms of electronic text:

. -

teletext and videotex. He defines teletext ag:
e e sONE-WAY elegtronic text that is transmitted via a portion of
. @ broadcast or cable signal, This term may have a modifier that
" further defines 'it. <or example, broadcast teletext generally

. refers to electronic text transmitted via the vertical blanking

" interval of an over-~the-air television szgnal ,Cable teletext

refers to one-way transmission of electronic dexe yia a portion -
of a cable signal, SCA teletext refers to one~-way transmission

a3 T

-t
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L

X . of elecrronic “textivia a portionrof an "™ radio signal.

: Teletext can be viewed as thefcontinuous transmission of a "stream" of text

]
pages or. frames. The user actively selects desired frames of text by

«

grabbing" them electronically as they cycle" through the user's receiver,

hd *

Carey s defxnxtion focuses on the transmission mechanism as key modifier. In,

t

the present monograph, the mechanism of transmission’ wildwbe- of lesser

importance. Rather, only.attlibntes of electronic text that are of relevance

Lo the user will be distinguishtd here. This issue is considered in more™ °

"~detail later in the. present. monograph. " .

-Carey (1983, p. 3) defines videotex. as "interactive electronic'text
transmitted via telephone line or a two—way (coaxial’ cable system." This
definition redefines this concept from the generic descrzptor it once was to a
more narrow concept once ;efeifed to by Smith (1980) as "view data."
;nteractive electronic text requires’the'user to send 2 signal via cable or

>

phone line to a central computer. This signal prompts the computer to display
!) -

certain text on the user's screen. In addition, the user can "store"

inforqatioh’in the computer or have the computer perform any number of tasks.®

e ° )
For some uses, such as requesting the disgfay of a course syllabus on the

user's screen, videotex and teletext may appear identical to the user. Other
uses, such as purchasing a textbook or taking a course‘quiz "on line," require

. the integactive capacity of videotex.

-

A

The Attridute of Transmission ' ‘\\\\

L} - C
A key element of Carey's (1983, p. 3) definition of electronic text is
-

the notion of transmitted text. That is, textual information may reside in a

computer data base in relatively static form, without opportunities for

-

routine updating and changes. Statistical application packages, such as SPSS

(Y

Q

0y

MONOGRAPH 1: Electronic Text Diffusion . [January 1985) Page 6

1

.11 _

LAY



e

monograph, includes the notion transmjssion or dissemination of information.

.or may, occur at a mare.relaxsu and fnfrequent pace, as when the dlgztal h

o o " 1 ) - .- RN . . C ey .
. . N : H . . -
L] . . . /
. - . ¥ s

., - . . /’
L] "
r ° . ‘ e

el J & .
or SAS, are examples of highly stg/;c information sets which often diSplay
&

frames of informatxon visually on computer terminals or TV screens., SPSS and

- -

SAS are not, howe: er, forms of electronic text in the 'strict sense of the

definition offered by Carey (though reasonadle people could disagrée on boigts

Y

such as-this). The concept of electronic text, as used in the predent

4

Such transmissiogy may fe instant, as with some electronlc text . ‘news services,

-

information is distrfbated by diskette or casette tape to users of petsonal’

Computers.

In between¥he "}nstaﬁt" teletext and videotex 1nfqrmat10n services
and the more static, infnequently updated diskette’casette distribution
services is the practice of dewnloading. Carey (1983, p. 3) defines

* [ ]

downloading as the "transmission of electronic text or computer software into

+e+ @ personal computer, where it ig stored and available for useiafter the
trgnsmissiot ends."~ Rather thaﬁdpaintain continuous transmitsion of téxtual
information to the user (as in teletext) or maintain'continuous communication
linkage between the uszr and the central computer (as in videotex),
downloading permits the quick effxcient transmission of a set of electronic
text to the user s_receiver (usually a personal computey) where it is stored.
The user accessesvthe informationvtsing\ihe capabilities of the personal

. » ¢

computer without maintaining ongo1ng linkage with the electronic text service.

¢

As such Kdov*‘ﬂ’ding ii an 1ntermedxate d{f&tibut;on mechanism; dqwnload;gg is
"slower“ : ..ng information th;; continuous linkage but "faster" than
diskette/casetre distribution serviteg. As will be speIleé out in a-
suSsequent section of the present monogsa?ﬁ, the method of diséeminatiot is
relevent to tht present monograph only as it affects the user's pérceptibns

.

§Q§OG§§PS le Eléctnonic Text Diffusion -~ [January 1985] Page 7
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i - . [
and £ el ic tex rvices v
Q uses oi electronic text sarvices. .
Innovations and Continuity

What kind of an innovation is elect}onic text in higher education? In

order for administrators}and planners ig higher education to take "advantage of
‘ . : P ,

prior diffusion research, electroqu'text needs to be placed in its proper

‘context among such diverse 1nnovations as hybrid corn, merhods of family

plannxn%, and oven roasting bags. Whlle all 1nnovatlons are, . in some way,

-

"

"innovative, they vary widely in the degree to which they depart from past

~ideas or pr;cr‘*eé. Robertson (1971) provides a useful framework for

' analyzing the :.gree to which an innovation is "innovative.” Robertson (1971,
@D : *

<
. .

P. 14) supgests thafiany innovation may be classified as continuous,

? : ~-
dynamically continuous or discontinuous.

-

Robertson (1971, p. '14) defines continuous innovations as those

3

- exerting the- leaStfinfluence on established patterns.,"Alteratlon of a product

T~
is involved, rathsr than the establishment of a new product." A.cpmputer

. S~

screen may be designed tq reduce glare by texturing the screen surface. " Such

an innovation would be c13551f1ed as continuous. A product~has been altered,
but the established patterns of usage are little altered.

A dynamically continuous innovation is "more disrupting,” but "still

does not generally alter established patterns" (Robertson,‘1971, p. 14). Such

innovation "may involve the creation of a new produét or Lphe alteration of an

existing preduct.” An example might be e edoption of an electronig

" typewriter with small internal memory and a single line dispiay of typed text.

Such an innovation, if adopted by a typing pool alieady using electric
’ \
typewriters, would be somewhat disruptive- of the way in which individual

typists use their typewriters. However, general patterns of work flow and

MONOGRAPH 1: Electronic Text Diffusicn " V[Januarg.1985} ?age 8
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. establishment of a new product and the eStablishment of new behaV1or patterns /////

organization would not be greatly altered.

A‘discontinuous innovation, on the other hand, "involves the ’ : -

(Robertson, 1971, p. 14). Returning to' the dynamlcally continuous example,
¢ ]

typing pool might adopt a centralized word- processing system, where disk
storage and high-speed printing are centralized. “Such a system might replace : -

individual electric Sypewriter®, Along with’the estéblishment of the new

o B
U S

product, time-honored (and perhaps cherished) patterns of work and

organization are altered, Centrally-stored flles can be examined by othits,
1ncluding supervisors, Access to high-speed printers‘would require systems of
priorities that ‘might greatly alter past pagterns of "who goes first." New
relationships regarding the use and countrol “of shared-access resources would R

-

emerge. New behavxor patterns would emerge.
. A L. ‘ - N .
Electronic text involves both a new product and new user behavior
patterns. In later sections of this monograph, ‘various electronic text

3

gervices in nigher education are detailed. These apblications involve new ,// y

'

teehn logy ggg changes in time-honored ways of conducting the business of
uaiveiéities. While reasonable,people can disagree, electronic text. is
-treated as a digggntinuous innovation in this monogragh

Hirshman- (IQSI) provides another way of looking at types of

innovations. Each innovation. she argues, can be described in - ‘terms of two

attributes; technology and symbolism. A technological innovation has some

2
tangible feature completeiy new to the product class. A symbolic innovation,
on the other hand, maf involve no major tangible feature to distinguish it

’ ' -
from other products in that duct class but communicates different social
N {

'fseaning than prewviously. Many innovations may involve some degree of both f

.
symbolic and technological 1nnove§1oh However, most can be thought of as :

*

MONOGRAPH 1: Electronic Text Diffusion ‘ {Jenuary<1985] . Page 9 ’
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ther oredominentle evfeitin o : / |
either predominantly symbglic or predominantlv technologicai innovations. v

_ . p ]
Hairsyle and clothing innovations are 'symbolic -innnvations; computer equipment
and electron1c text services are technolog1ca1 1nROVat1ons. . ) e

The class1f1cation of electronic text services as discontlnuous,

o cechnologzcak ;nnovations has %mportant 1mp11cat10n$~for the way in whlch

characterxstlcs of the potential user and the perceived attrlbuces of the

"+ innovation interact to affect an adoption dec151on. a

Ly

. e Characteristics of Adopters
The'perpose of this secégoe is to consider.ehe,characteristics of
pgtentiel-adopters which impact the adoption of electronic te*t. Rogers
. (1983, pp. 24?-270) has isolated eight socioeconomic characteristics, twelve
per3onality variables and ten communication chatacterlstics of 1ndividuals ’;
that gener1cally affect "innovateveness. These genefal1zat19ns are derived

from about'S,OOO stadies of the diffusion of innowetiohs; Innovativeness is

. ‘ ’C
. frequently defined among rural sociologists as the ."degree to which the

’ . b
individual is relatively earlier in adopting new ideas-than other members of

-, the sccial system" (Rogers, 1983, p. 242), The presumption that everybody
é ‘ will eventually adopt the 1nnovation has been freqyently crlticized (Rqgers,
' »
o 1983, p. 91 I18). More 1mportant, patterns of 1nnoyeti¢eness derived from

[ ]
- studies of 1nnovat10ns in agriculture or in developing nations do not readily

-h

Bpp;y to dlsCOetlnuous, technologlcai 1nnovat10ns in post-1ndustr1al settings.
For example, a variable such as literacy-—a good indicator of innovativeness
in .Jrural soc1ology-has little utility in post-lndus:r1al settings.
. While a number of gar1ables £rom clagsical diffusjon research are of

/

“tﬁg}ttle utility in study g electroni¢ text, other variables have proven to bé

strong predictors of adoption, These variables are considered below.

. @ ! ‘ »
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E.f ‘ ﬁégof Potegtial Adbpter B .Q?
£ ' i In examining attributes of “innovative" individuals with regard to | | .
electronic’ text services, many characteristics af innovators in other séttinés
;'Q f . do not seem to ;pply. A series of sﬁhdies through the éentef for'“
o . 'Comiunlcatlons at San Diego State Unlversityq§;ov1de strong evxdence that.ggg ‘
-

is negat1ve1y correlated with projected electronlc text adoption. Potential‘

adog on of electronic text was operatlonallzed as follows: respondents were

i~

- . o asked what they would' pay for electronic text services on a monthly basis,
o ’ < 4 '

rafter exposure to an actual demonstration of such'a service. Younger '

!4ind{vidﬁals afe'mege‘likely to project adoption of electronic teit serviées )
- ' : B )
than clder individuals. Thils relationship holds, even when the influence of
‘other predictors of adoption aré ,controlled (Dozier and Hellweg, 1984). | g
\ -

Interestlngly, age is one characteristlc of 1ndividuals that is generally held

to be unrelated to innovativeness in diffusion: stud1es in éeveloping natlons -

and in rural socioldgy (Rogers, p. 251).

»C{t Loss of Human'Contact‘~ s

£

59‘-. ., The fear of'lost human contact through the use of electronic text
services for bankipg and shopping is negatively relaCed to projected use af
such services (Dozier, Hellweg, Ledingham, 1983). On the other hand, people
seeking, to .avoid secondary social relationships in the marketplace ("crowds")

are morellikely tc adopt and use such services. This evidence is clearly -
indicative rather than conclusive. que&er, the impact of electronic text on -
face-to-face contact among humans isvworthy of eonsideratioe; Aslmﬁre aqd'

more secondafy rel‘ation,tips' involvihg face-te-face communication are replaced

' b} electronic text [ATMs replace secondary relations with bank tellers),

individuals with few social relatipne (e.g,, the retired) will become

4 . AN )
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L4
;ind1v1duals to’ enjoy part1c1pation in teleph e surveys; often retired persdns
L Q oo
are reluctant ‘to end the- phone call at the end of the survey! '

'increesingly isolated and lonely. .This csn :;ﬁfeen in the tendency of retired
- . 4

.

Product Class Experiences

" A final set of individual characteristics that are strong. positive

« e 'predictors of progected adoption are priog exgeriences in the product class. .,

These characteristics include use of bank Automated Teller Machines (ATM), -

prior "hands on" computer experiences at home or at .work, and (specific to
* . . -
cable-based electronic text servicgs) subscription to Home Box Office, a -
. , ’ .
tiered cable service offéred for an ‘additional charge each month (Dozier,
. . - ' ’ . -

1983). | R .

— t
\ . ; . "

Attributes of Innowations and Changing Perceptions - ’

e

The 1mportance of grior groduct @prrience takes on special

significsncevwhen resuBt3 of another Center for Communications study are

]
L4

= '* considered. Perceptions of attributes of. electronic text shife drametically ‘ o
. . “'i " - ‘
‘as a result of product experiences. In a laboratory stuly, 107 subjects were ‘

{f” . asked to project their adoption of eIectronic text services efter a8 brief’

written description of such services. Projected adoption was operationalized

M v

j) " as the dollar amount each subject was willing to pay each month for such

services, - Then subjects were demonstrated a sxmulated electronic text service , =

©

on a personal computer. Following that demonstration, subJects were again

-

asked to project their adoption of stich’ services. The per-month fee subJects
'
were willing to pay for electronic text services increased nearly 407 after a

‘brief (less than one hour) demonstration (Dozier, 1983) Hiltz ‘and Turoff

{(1978) have found similar shifts in! their studies of computer conferencing. ,

, -Ostlund (1974) argues that the individual's Derception of attributes ’ {
" MONOGRAPH 1: Electronic Text Diffusion . [January 1985) ~ Page 12 . o Hu
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to accurately identify-793 of‘the innovgt

e .

bf an innovation provides more oowerful predictions of innoVation adoption‘

than'do characteristics of the individual., In a study of a new ovén basting
{bag, Ostlund found. that inaiv1dua1 perceptions of the inrovation, especxally
individual perceptions of relative advantage and comgatibilitx, could be used

s who actually bought and used the

e product.’shortly after its introduction in a test market. Adding a@ditional

N E - : ' ‘
~measures of individual socioeconomic status, social mobility, venturesomeness,

)

) and self-conf1§ence in problem solving to .the discriminent analysis did not

'
* notably" 1mprove the accuracy of the prediction,

'7‘ - | : While Ostlund's innovation is not ﬂbarly as technological .nor as

discontinuous as electronic text services, the findingsgof that study
* - .

T

underScore the importance of the perceived attributes of an innovation in

Fxplaiﬁing'itsfrate and level of adoption aaong individuals.

. - Perceived Attributes of Innovations

-

_these generic attributes to the innovation of electronic text.

'i

‘v'Rogers (1983, Pp. 213—352) identifies five key perceived attributes of

?f*f"” = Given the importance that .perceived attridbutes of innovations seem to
play in their adoption, innovation attributes warrant special scrutiny. This

section examines five generic attributes~of innovations and seeks to link

The effort -
'\ .

 here ¥ to derive guidance from over 3,000 diffusion studies conducted in many
'j, cultures to our nnderstanding of a speCific’innovation (eiectronic text) in e

sgecific "cultural setting (universities in post-industrial societies),

L

_1nnovations that have been shown to generally affect the rate and level of

‘ comglexitz, trialability, and observability,

MONOGRAPH 1: Electronic Text'Diffusion {January 1985}
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Relative"Advantage and Risk S o ‘ - ' - | i

+

Relative advantage is the perception that an iﬁnovetion is better than’

7

:'“‘3{ the paoduct or idea that the innovation supersedes. Rogers (1983 P. 214)
‘;..Imakes an 1mportant observation that's particularly relevant to the study. of
‘_,_electronic text. He notes that the pocket.calculator "which sold for about

$250 in 1972" could be bought for less than $‘0 in 1976 At the same time,
| the tasks thet pocket calgalators could perform changed significantly. For
‘ example, the creation of a wafer-thin calculator that could "remember" a -

number‘after the unit was shut off permitted the creation of calculators for ' .

check books wbere the running balance was retained 1n permanent storage after .oe
- the calculator was shut off. In the 1972 pocket ealculator, square. root
‘values were calculated ‘through a complex procedure where»the final value was
Vapprorimated. By 1976, the square root-function could be performed on a
‘number through a8 single keystroke. . The percent function was also added.
Relative advantage -and other perceived attributes of the innovation can be

,__:_., e, o - A
' radically affected by alterations in the technology, the cost of technology,

t

and the obj tive attributes of the’ innovation,

Closely linked to relative advantage is ‘the construct of risk. The
perception of relative advantage requires an cvaluation of current ideas or
;;p - practites vs.}inaovative ideas or practices. As the inno;ation becomes more
' technological and more discontinuous, the perception of.relative advantage is
tempered along a. separate dimension by the evaluation of the certaintz of .

perceptions of relative advaatage. Uncertainty about the, accurac, of ' o .!

perceptions of relative advantage is percefved risk.

For example, a faculty member might perceive relative advantage in the

use of electronic msil for distribution of course syllabi to students over &

campus electronic text system. However, the electronic text system proposed

o4
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o woald be‘instafléd and run by the campus computer Zenter. Thé faculty

'Comgatibilitz

o

member's past experiences with campus computing have been frustrating'

°

inadequate documentation, lost output, frequent systen crashes, errors in
accounting, and so forth., While the electronic texg system (a 'stand alone“

hardware/software package) has worked well at other 1n$titutions. the 1oca1

version w111 nonetheless be administefgd by campus computing." The involvement

of campus cgnputing introduces an elemens~of uncertaintg or risk into the

faculty member s overall. perception of superior relative advantage of the
|

electronic text system over current paper-based practices.'

Relative advantage of discontinuous innovations may rest not’ simply in
| _ - - w o
the perceived-advantage of its.individual components, but in the cumulative,

"critical mass". of its collective services and products. In the perceptions

of relative advantage of electronic text services, the whole may indeed be

\greater than the sum of its parts, In a focvs group study of commercial

electronic text information services, sponsored by a subsidiary of American

s

o

. Can Corp., participants were asked to place dollar values on each of a series

of electronic text services. Several partitipants expressed little interest ¢
¢

in the services and placed little or no dollar value on tnem. Rowever, when

asked to evaluate all the discrete services as a whole, these same

icipants becme very interested in the package as a whole and placed a
® ‘
significant dolla: value on the total package. : . '

Comgatibilitx'is the "degree to which an innovation is perceived as

‘consistent with existing values, past experiences, and needs of potential
eaeopters"'(Rogers, 1983, p. 223).' Specific to electronic text services, prior

- studies indicate that past experience in the sane product class (ATMs,
. ' . - : . ‘

.\)
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‘ compaters) is positively related to projectad adoption. Looking at adoption

E“;”)_'generically, Rogers speaks of technologz clusters, o l\“cistinguishable
LT e .
R elements of technology that are perceived as closely interrelated" (Roeers.. /

o

; . 1983, pp. 226-227). Adoption of one innovative idea within a sangle
.l . 5
technology cluster increases the probability of adopting other element;;§

\d

“that same cluster because the rlew idea is compatible.

4

In a sense, comggtibilitg is the perception that the innovation isn't

really all that - innovative to the potential adopter after all, ‘ The affective
-roots of this constrgct can be seen in Rogers (1983, p. 224) discus510n of
compatibility in terms of "'deeply ‘embedded cultural values. Focusing
,specxfically on technological innovations, Hirschman (1980) argges that

» ‘
. adoption of a discontinuous innovation is enhanced by product class

faai;iarity. This familiarity may reflect, in part, a degree of compatibility
‘ with existing values, experiences. and needs.

For example, mOSt 1ournalism professors left profeSSional\practice ‘ ‘\4
when most- newspapers and broadcast news operations used manual or, at best,
electric rypewriters.' In the meantime, the news business has widely adopted !

VﬁTs (video display terminals) for preparing and edi*ing news copy.- Many
: universitz,Journalism programs are scrambling to catch up with industry
practices by'installing VDTs in the classroom.. This change is met with much
forboding and turmoil’ among faculty wed to an older technology. Manual
-typewﬁiters are wistfully praised for their dependability and fzmiiiarity. :
The older technology is seen as more compatible with time-honored practices.
In fact, as most journalism department secretaries,will attest, the.older
.;anual typewriters-were'anything but reliable; In the aosenSe of any'

:f ‘information about VDTs and their relative religbility, perceptions of relatives

:751 advantage of manual typewriters are more fzkely the product of compatibility.

| ; MONOGRAPH 1: Electronic Text Diffusiog {Janhaty 1985] 1?\ Page 16
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This example served to illustrate the subtle intbrplay of compatibility,

’ relative advantage, and ;%;k\\ As the risk of perceived relgtive advantage

N
.increases, becquse of incomplete information, one can expect the demonstrated

o Py b

compatibxlxty of current practices to be viewed as advantageous.

' Compatibility is an affectlve perception of an innovation. More

W

oy,
information about the innovation may either increase or decrease perceptions

- @’
!

of compatiBilxty. Potent1a1 adopters a{:o have cognative perceptlons of
1nnovatxons.‘ One such cognitive percept1on is that of complexity. Complexlty

is another attribute of 1nno&etxons that affec;g adoption.
- ) ‘

Complexity $ o ' .

Complexit! is the "degree to which the innovatxon is perceived as

relatively'difficult to understand and -use" (Rogers, 1683, pp. 230-231).

Hirschman (1980) argues that product class familiarity leads to the reduction _

of cognltive effort required to comprehend the innovation. Reduction of

cognitive "effort is related to the percelved attribute of.complexlty, the

degree of discontinuxty of the innovation for the potential adopter. Prior

| experi ces in the product class may reduce perceptions of complexlty by

essistin the potential adopter in constructing a cognitive map of the
innovation itself. Information scientists refer to this process as mental
modeling.” |

- Ip'co sidering discontinuous, technological innovatibns, Hirschman
(1980)’introd§ies the constructs of interconcept networks and Scripts to

develop a model of how'the potential adopter reduces perceptions of an
)

3 ) ' ’
- innovation as complex. Interconcept networks are llnkages between the various

4

attributes of products within the same product class or technology cluster.

P )

Sdrigts ar episodié® schema are mental storage areas that "represent a system

& ' v
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of temporally and causally related events" (Hirschman, 1980, p. 287).

| Interconcept networks are structural connections that link innovations of g
L ;
| technplogy cluster together Dy correlations among attributes of elements of

L the product class. Episodzc schema, on the other hand are stored

a

- representatzons of the proces$ of using a particular innovation wishin a.

technolo cluster. ' ' | -
. Sy "m—- .
: Hirschman (1980) posits that, as potential adopters use more products
,? withxn a product class or technology cluster. structural linkages between

attributes of the differeﬁt products become pore complete and detailed. The
lnﬂividual rsaches'closure on conprehensioﬁ of the ;nnovagive idea or product
. by noting the different attributes of the innovation.are‘"like" known *
;ttributes of other ideas or products aud "not like". other attributes of ideas

x
0

gr products with1n that technology cluster. B ‘ o
For example. an individual might note that an electronxc text home
banking Service is like an automated teller machine at the bank, because funds

can be transferred electronically from one account to another‘and balances
‘ T
N \i

checked. Electronlc banking at home is unlike automated teller machihes in

[

r-égportant attrlbute- electronic text home banking can't give cash

rom the user's termlnal e .

e

An in§ividual‘also regcﬁEs clostire on comprehehsion through agother

. - L4

cognitive tool, «by qentally constructing the process of usxng the innovation
’ A

by piecing together scripts from other elements of the technology cluster

’ which ghe indrvidual‘has already used.. For example, the need to type in a
password-to access home electronic text hsnking services is the sane fscript”
:that automated teller machines at beiks requires—Wwhile passwords are a shared
attribute.of ATMs ahd electronic text gome hanking (interconcept.netwogk), the

fh; + Tamiliarity with this "script" from prior ATM usage makes the steps in using
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electronic text “home banking easier to comprehend. The processes or egpisodic

T through.development of integconcegf"ﬁéfébfks'énd'egisodic schema is termed
;12 ’ consumer creativity (Hirschman, 1980, p. 288). «
€ L.

Trlalabllity

o ( ‘ Trielability is the "degree to which an ifnovation can be experimented

\

with on a‘limived basis" (Rogers, 1983, p. 231). Some innpvataons like
o *

vasectomxes and tubsl llgation are pretty much "one - shot" adoptxons of an
;“4' ,1nnpvation. if the adopter decides 1ater that he or he doesn t like it,. too
| bad' If#ghe potential eaopter perceives adoption as irrevokable, the
probability of adoption,’ all other fectors being equal, is :educed. On the .
oeher hand,'innevstions that permit the potential adopter to "try them'out"

without penalty are more 1rkely to be adopted because they are more likely to

e e ®

be trled

This concept is more apg}icable to adoption decisions at the
organizational level of anaiysis. Institutiohs such as universities are

3 unlikel; to adopt electronic ti?t services in support of‘thelr missions if-
wide-ranging and relatively 1rre;ekab1e ccmmitments of resources ahd
organizational prestige are required., At the individual level of analysis,
trial use:of electronic text services in addition Lo the more traditional

¥ »
methods ‘of receiving those same services seems likely. Under such "trial"

. L
condztions. optional adoption of electrofic text with traditional fallback
services available may reduce the complexity and increase the compatibility of

. the innovatxon. The trialability of e;ectronic text varies with the degree of

commitment that a potential adopter must make with regard to user eqpipeent.
¢
Such equipment can be rented for limited periods of time (increasing

- MONOGRAPH 1: Eiectronic Text Diffusion [January 1985] Page 19
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trialability) or purchased outright for a significant sum of m ney (reducing

trialability),

0$servabilitg ' - —

Observahiligx is the "degree to which the results of an innovation®are

visible to others" (Rogers, 1983, p. 232) Specific to the technology cluster
.of computer—related 1nnovations, Rogers (1983, Pe ZSb) notes the distinction _

between’ hardware-and software which serve as metaphors for many non-compucer
’ -~

.innovations. Hardware consists of the material or physical objects that.
embody the innovation. Software 1s'tne information base of the tool, the

instruct1ons or protgcol for, using the material object of the innovation.

B

Hhilevhérdware, such as an electronic text user terminal, is readily

observable, the software that define the applications of the system are less

observable. .Theoxnformation Jbase may only become comprehensible through

..demonstratlon or use,' tkrough opportunities to develop episodic schema and

rinterconcegt networks. . ) Yo

'Attributes of Electronic Text b }/

4

This section considers the attrxbutes, both objective and perceived,

of - electronic text in greater detail, Rogers generic concepts for the -/

o perceived attributes of innovations must be reduced to constructs specifically

-
applicable to electronzc \bext services. If electronic text services were

stabilized innovat1ons, the process of develeping such constructs would be
greatly simplified. Rogers' (1983, p. 214) observations about the evolution
of the pocket calculator and the transformation of its objectlve attributes
during the 1970s.are relevant to this point. As Carey has observed with |

. v A .
regard to electronic text services, the innovation is a fluid "moving target"

that challenges researchers seeking to study it. The innovawtion that one
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begins to study may transform itself in the middle of the study.. Toward that

‘end, here are some maxims that apply to the objective attrihutes of electronic

8

text services:
1.- Don't treat the current techablogical attributes as

' constants. Rather,’ presume that these attributes are variables
and ‘Woceed to estimate the range of variance that one might
expect to see over an extended period of time with regard to
that attribute, :

2. Some attributes are important at the organizational level of .
analysis while other attributes &re critical .to the technical
implementation of electronic text services. However, many such
attridbutes are invisible to the user at the individual level of’
analysis. -Attributes invisible to the user are not perceived
attributes at all. For purposes of studying adoption at the
individual level of analysis, forgeg them,

&

3. Bégin with and aétempt to retain the user's perspective'_
whenever examining attributes of the innovation. What does the
user see and experience? ‘

Using these maxims as a guide, the attributes of various electronic text
services can be approached from the potential user's perspective. As Carey's
taxonomy indicates, electronic text systems and services vary widely in their’

) ~
attributes.

Dis;iéggishing Functions and Services
For purposes Ae{e, separating ‘electronic text functions from_
electronic text services is usefulli Functions are capabilities or operations
thét the electronic text system supports. Paisley and Chen (1983) identify

two categéries of functions in a separate typology. What this monograph

defines as a function, Paisley and Chen (p. 23) define as presentation

features and inputting and command features. Presentation features include
display rates, character resolution, upper/lower case capability, line length,

. =) .
lines per screen, graphics resolution, motion, music and sound effects,

synthesized speech, and keyboard symbols. Inputting and command features

~

-
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include the input device‘used“(keypads, keyboard, etc.) and the command
language. For'purposes.of this monograph; all of these features are treated
as system functions.

Services ére the appfication.of those functions or operations to help
the user do certain tasks or accomplish certain objectives. These services
are what Paisley and Chen (p. 23) define as content features. Content
festﬂres, according to Paisley‘gnd Chen, include instructional software, text
files, message files, and other databases. In this monograph, content
features are called services.

Paisley and Chen‘(p. 21) point to the subtle interweaving of hardware
and software, of hardware/operating system attributes and the more flexible
attributes of s software-based computer service:

The computer technologies are remarkably varied in their
operating characteristics or...the 'features' they present to -
the users at the 'interface.' The dividing line between
structure and function, quite distinct in older print and
electronic media, is blurred in computer media by the
equivalence of features implemented either in hardware or in
software. Because hardware-implemented features are -more
expensive to change when systems are being modified to perform
: different functions, there is a design preference for software—
Lt implemented features., Software rather than hardware thus

‘ determines much of what a user sees and uses., As a consequence,
the features of computer systems have an amorphous reality,

While many features or functions are\driven by the operéting system software,
they t&EE/Zn many attributes of hardware. That is, they are not easily
changed because of the "ripple" effect ﬁhat such changes exert on all other
applications or services supported by the system. Sérvices. on the other
hand, may implement features specific to a sérvice pacifge that, on another
system, would be hardware driven. The functions that an electronic rext

?in hardware and operating system support set the outer parameters on the types of

. - services that can be offered.
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Table 1 provides a checklist of functlons or system attributes that a

potent:al user might evaluate in the develooment of an 1ntercoﬁcept network

v

&
wzthin the technology clusten of electronic text. As the table indicates,

| different electronic text systems»support d1fferent.ﬁets of objective
attributes. Systems vary in the number of text pages they suppqrt, the
;sophistication,of graphics displayed, the speed with which graphics can be

i; detailed on the écreen, the abilitz to send numeéic or alphanumeric data;frog

the user's terminal to a central computer, and the ability to send messages to

other users.l The presence br absense of these functions affect the'potential‘

adopters perceptions of relative advantage and complexity. However,sfrom the

adopter's perspective, the impact of functions on perceived attributes is not

easily separated from the electronic text services or products those functions

support., ) !

As with functions, electronic text systems suppdrt a variety of . |
services. Generically, electronic text services include news, sports,
business ness, stock reporcs, restaurant and theater reviews, banking

‘services, catalog shopping, travel reservations, and a variety of other

-~

services. Specific to education, a number of services can be projected from

services unjversifies now provide through more conventional channels.
/ “

\

A Classifying Scheme
Allen, Hickey and Molise (1985), in another paper.in this monograph

series, pfovide a useful gcheme for classifying electronic text products and

services in support of higher education, Electronic text instrﬁctional'\

o + v

communication is "designed to facilitate acquisition of specific competencies"
e ¢ , .
" (Allen, Hickey, and Molise, 1985, p. 3). Allen, Hickey and Molise provide

! detailed analysis of instructional communication via electronic text. ~
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Table 1.

Y

Checklist of Electronic Tékt Fyqptions (System Attributes)
From a User's Perspective |
» Functions gSﬁstem Atgggbﬁtesz . YES ng Examples . S
L T ‘

" 1. Can the'user control the X "cable crawl" 5
pages to be displayed on ’ s
screen via contrdl device? - X videotex, teletext

-2, Can é.telgvision set be X * some computerAbgsed services ) .
used to display textual , -using larger format
information? ’ X + cable-based teletext, videotex
a ' ['N A ' . ) ) D
3. Can information available X disketﬁe, casette-based distri-
. ! to the user be updated bution; downloading
SEAR instantly? : X teletext, videotex via cable,

. . phone

4. Are‘the available pages X " broadcast teletext
of information greater ™ -

. than 250? X cable.teletext, videotex
- 5. Are the available pages X broadcast, some cable teletext
e of iaformation greater ; . _
- @ than 4,0007 X videotex
- ¢ ) .

6. Can the user receive X strict ASCII-based service like
simple graphics ) ) CompuServe ‘
along with text? - X INDAX I (cable-based videotex)

7. Can user receive X INDAX I
complex graphics |
with near-photo X Telidon-based teletext
quality? v

8. Are these complex graphics X Viewtron (phone-based, Telidon)
displayed instantl§ on the : .

- screen (1 sec. or/less)? X INDAX II#% -
s

[]

*Cox Cable announced suspension of development of INDAX II in October,
1985, reflecting the general trend toward phone-based, microcomputer-based
implementation and away from cable-based systems. -
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Table 1 (CONTINUED).

Checklist of Elgctronic Text Functionms {System A:tributesj

From a User's Perspective

Functions (System Attributéé)

Can the user perform gny
functions with this
service, other than
select pages to read?

9.

10.
of the alphabet, as well
as numbers? y

Can information typed in
by the user be saved
"electronically once the
user terminal is shut off?

11,

Can user perform complex
searches by keywords

of information in the
data base?

Can the user send
messages to other

users electronically

or to an informstion
provider (e.g. teacher)?

13,

14, Can the user participate
electronically in confer-
ences (e.g. class discus-
sions) where messages are
transmitted and stored

electronically?

Can the user make & "hard"
‘or printed copy of the
information sent or
displayed on the user's

. terminal?

Can the user type in letters

_ "YES NO

X

X

f“'

nx«

/&8

Examples

‘teletext

~
videotex

- keypad-based service like
INDAX I :
keyboard-based service like
ViewTron . .
INDAX I information services

INDAX I bank at home

INDAX I -
ERIC, DIALOG

JINDAX T

. CompuServe

INDAX I

DialComn

INDAX I

CompuServe

!
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Electronic text isformetionei communication slso provides information

"that may . be useful to the learner, buc which is not directed?towerds

?[l%.'acquisicion of spec;fic competenc1es. In addition, electronic text has many

| instxumental or tool uses in higher educetion (Allen, Hickey and Molise, 1985

" Pe 3). These applications include euthoring systems and programming

~languages, bot also encompass a series of electronic text services/prodncts
that assist in task gdmgletion. These tasks frequéntly involve the «
interactive capabilities of the system., ‘@hese different applications of

electronic text are considered in the nexc section of this monograph

.Some Applications of Electronic Text in Higher Education

-

. This section is dedicated to briefly describing a number of elecfronic
text services (but not all possible services!) in higher education. - While
quite lengthy, this section furthers several important objectives of this
monograph. One objective is to indicate the diversity of potential

applications of electronic text in higher educacibn. A second objective of

these descriptions is to serve as useful buildingjblockg for simulating

electronic text services in a laboratory setcing.' As will become apparent in

the final sections of this monograph, the simulation of realistic electronic

‘text services in the laboratory requires a detailed description of what such

services would be and exactly how those services would work. 7Tne realism of

the“simulation'esperience is directly related to the excernal‘validity of the
L findings. ' ‘

A number of such electronic text serQices’ere detailed in the

subsections that follow, Each cluster is an attempt to perform a current

1

, univecsity function throug& ePectronic text. As will be developed in later,

sections of this monogreph, these services become the objective attributes of
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f‘ f?iffoundatioa in these objectiﬁe attributes,

; "tha electronic text. innovation.\ ‘Perceived attributes of the innovation have

In the following applications, a typical large university hosts the

- ,electronic text system. This hypothetical phone—based system can be used by

. £ et ot e e
SRS

‘%astudent within the uﬁiverazty service area, through use of an 800 number

HQ‘:‘ or similar mechanism to eliminate long “distance phone charges. The user

L)

terminal hooks to any television set~ the terminal is issued to ourrently—
 enrolled students. In"addition to home units, many public access- terminals .

are available in many locations throughout the campus. ' The system is a full

: - | videotex system, supporting two—way transmission of information.

Comguter#Aided Instrugtion . . - §?
ALlegifﬂiékey and Molise prov1de a thorough treatzent of computer-
’?aided instruction (CAI) and computer-managed instruction (CMI) In that

(f‘ ]

‘paﬁer, CAI and CMI dre viewed as media for delivering instruetional ]
: communication. A key .argument in that pape\\is that the effectiveness of CAI '
and CMI rests not in the inherent advantages and disadvantages of the medium
but in the _ggigé,of such instruction, Poorlyadesigned instruction can reduce
the. effectiveness of CAI and CM] at least as easily as it does in other modes
of instruction Further, sophistication in the design of CAI and CMI is

| evolvmg. Artistic design, where the producer's inte!:nai sense‘of aesthetics
, e —— o

o dictate production decisions, is only slowly “bowing to raw emgiriéism, trial

and error evaluation of the effectiveness of arristically-based designs. The

i N anelztICststematic approach, where design principles are derived from formal

iastructional theory and empirically tested, is oaly in its infancy.
However, the following generalizations are consistent with the history

of CAI and CMI. First, properly-designed CAI and CMI can replace or. support
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‘
ma:e~tra&itienal mo&eS“of“tustructiéﬁ“witﬁ'eqaél”effectiveness in student - - -
achievement of stated competencies. Second, some instructional content areas

¢ “ﬁ
~are better suited to the objective attributes of CAI and CMI thap are other

content areas, In teaching basic wriwring skiils, for example, existing
f;_ software can be used to edit materialgwritten on a word ptocessor. Existing
CAI software is extremely efficient at checking spelling, grammatical and
- punctuat;on errors. CAI demonstrates reduced effectiveness at "higher order"-
| edxtxng functxons. such as stressing active rather than passive construction.
(szstlng software can detect passive constuction, but cannot tell whether

such construction is appropr1ate>1n the context of the entire pxece ) Thlrd;

h -

" the relative advantage of elecfronic text 1nstruct10nal communlcation rests in

‘t;_ﬂ interactive capabilities of the system. Us1ng electronic text to disseminate
g sequentlal pages of text (without feedback or branchzng capabilities) offers

ofew user benefits over printed materials. |

The relat;ve advantage of elect:onicltext instructional commanication

‘to students (assumiag proper design) includes reduced transportation cgsts,
lmproved evaluation and feedback from the instfuctor, ahd*scheeuling

convenience. Relative advantage to faculty and the university include more

‘efficient use of faculty time, greatér service _to larger numbers of students,

opportunities to serve student populations not able to attend oa—campus

instruction (dlstant learﬁé?s), end the dévelopment of formal princ1p1es of

instruction based on competency objectives and formal evaluation of impact.
ﬁlsadvantages for students include loss of face-to-face contact with

other students aﬁd faculty. - The research questzon is: “"Under what
[ 3

circumstances ’ can computerized instructional communxcatien.substitute

SR effectively for some face-to-face instructional ccmmunicat1on’“' Other

disadvantages for students include comprehendlng a discontlnuous, technical
MONOGRAPH 1: Electronic Text Diffusion {Janiary 1985] -  Page 28 ‘-ti




/
innovation_and learning how to use it eifectively.. This is tantamount to
‘Ieaining a new mode of communication. In addition, typing SRills,maj
constitute a 51gnif1cant threshold or barrier to adoption.
~ Disadvantages for faculty include comprehending a discontinuous BN
innovation and then adoptrng that innovation. This disadvantage is ﬁbbgh ‘ o
substantial_for faculty than for students. ﬁot‘only:must faculty‘learn-how to
;Tf"use the innovation, as must students, faculty mast also learn how to produce
) CAI. As Allen; Hickey and Molise.(l985)'indicate.'aﬁtnoring syStems'are N e
"beCQming more "user friendlg" as highereleyel packages are‘developed.‘ -
~Nonetheless, producing CAI is a quantum leap more innogative than using CAI.

‘vAdditional disadvantaggg for some facnltz inclade learning |

instructional design principles in&ependent’of'mode. Tnat is, converting some - e
courses to CAI is subverted not by the inherent character of course content or
by authoring system limitations, bu& by failure of faculty to specify theg - \
competencies students are .to achieve by term's end. If an instructor cannot
;specify the objectives of a course in terms of acquired student competencies,
then'conVerting such a course to CAL.is namstfong. Such limitations in course °
design speak to more fnnnamental problems in higher education than adoption of
electronic text. A parallel issue is the absense of academic rewards for
faculty,to engage in such innovative instructional activ1t1es. Depending on .

the university involved, thé rewards for. inn../ation in teaching are telatively

" small compared to the rewards for professional development (publication)

P Ay

Disadvantages for the university include hardware expenses, software

. expenses, and conversion expenses (including training many personnel in

fundamentally: new approaches to their work).
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| Electronic Discussion Groups

In many large universities. large lecture courses are supported by

These discussion grlips represent one arena in which electronic text services :

can support higher education. Two types of computer teleconferencxng tan be N

, . T, — e ———

-

used to’ supplement large lecture“courses with student-to—student and student-
to~facu1ty communication. Sznchronous teleconferencing involves simultaneousu“
messaging via a keyboard to members of a conference or discussion group.

Members of the discussion group would need to be online" at the time. The

software and hardware optiohs available are many., Rice's (198&) work, The New

Medie. Commun%cation, Researchl and Technologg provides a review of these

options. As!nchronous teleconferenczng involves messaging between members aof
a discussion section where participetion is on'a "drop in" hasis. Messages
from student to faculty or student to student are stored in the system and
distributed to group members when thega"log on" to the system.

Relative advanfage of electronic discussion groups to students include_

-4
reduced transportation costs. - Asynchronodus discussion groups offer the added

dvantage of scheduling convenience. For facult s the relative sdvantage

~
. includes (perhsps) fewer face—to—face contact hours and, with ssynchronous

teleconferencing, scheduling convenience, \ . . S
Disadvantages for §tudents include loss of fece-to-face'communication,

the need to comprehend a discontinuous innovation, and the learning of a new

-

" mode of ‘communication, As Rice and Williams (3984, p. 39) note, electronic

text is regarded as. sppropriate" for such acts as exchanging information but

-

' is less appropriate for "bargsining and. "negotiating." Clearly, electrenic

discussion groups fall somewhere between‘the extremes, The appropriateness of

~ electronic text for'discussion groups is an empirical question, Typing

’

. MONOGRAPH 1: Electronic Text Diffusion [January 1985] Page 30

35




. .

—_—

“ pfiyersities require fewer than two faculty office hours a week), reduced wait

¥
i

-]
-

’ ° .‘..
ability,is a significant threshold barrier. Digssvantages for fecultg include

o comprehension of 8 discontinuous innnovetion and sdopting~it for isstruction

gurooses; As with CaAI, the absense of obgectives in terms of student
?

competencxes will make the design of electronic discussion’ sessions dszicult.

-

A

Electronic "Office Hours
One-on-one communication between professors and students during
scheduled "office hours" is a hallowed tradition in higher ‘education. _in
largegun1versities, where student demand: for such communication exceeds thef
supply perhaps by a power of ten, faculty offxqe hours" are often viewed as
an adversary arena. "Good" teachers, in the traditionel sense. welcome such

face—to-fece communicatxon'ﬁSout student performance on past exams, study

L 4
strategies for future exams, feedbeck on papers, ‘and the like. Alternative

demands on faculty/z;me-scholarly research commlttee asszgnments, community-

service-are also demanded by the university. Asynchron;us electronic

messaging is an alternative method’ of providing such student service

functions.  Again, Rice and Wi;liams; (198&) Q;e of appropriateness is |
Vrelevant; Obviously, such electronic messaging dennot serve all student needs
presestly met by traditional ¥eculty "office hoers." Clearly, ele¢tronic '
messaging can onl;beffectlvely substitute for some functions performed by

office hours.

' Relativeoadventgge for students include scheduling convenience (some

s

time (sometimes students wait for nearly an hour to meet with faculty, oply to
finé,that hours are "over"), reduced transportation costs, and (depending on

system functions) a written record of the exchange. For faculty, relative

~ advantage includes (perhaps) reduced face-to-face contact hours, scheduling

-
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" convenience, and 4 written record of the evchange.

Disadvantages for students include lost opportunlties to build face—

R

to-face rapport with faculty, to develop lasting collégial relationships that
sometimes spap the student's professional career. Can electronic messaging

adequately substitute for the richness of face-to—face communication? Can

—— -

leelong friendships develop through electronic communicatxon’ Intuitively,

¥

‘ ‘such felationships seem‘unlikely. However, intuitive answers to empirical
questzons are a poor sdbstitute for scientific evidence. Presumably,

electronic messaging can substitute for only some of the communication that

LR

occurs during offxce hours. These disadvantages are in ado;t1on to those '
mentioned for CAI.
- Disadvantages for faculty inclode tﬁecpossibility of information
. ovetload.. The finite time frame of office hours serves to "prioritize". .
(perhaps abusieely) student-facukty exchenge. The "priority" communication
needs are those that wait outside faculty.offices for attention. Switching to
electronic messaging removes this "priotity-setting" mechanism, As wvith

students, the disadventages for faculty include those previously mentioned,

o~

" Electronic Student Advising

One-on-one communication between counselor/faculty and students about
i 1

ey

the'studeot's.major, minor, general education requirements, and career
trajectory is a fupdamental function in higher education, This function is
sopported oy a number of susport materials or printed‘"handouts."' The process
is a dielogoe dependent on tﬁe "richness" of face-to-face coémunication, on
the nonverbal cues and nuances., To what degtee can this face-to-face dialogue

be edequately conducted through electronlc messaging7

" A two-step process is often involved in ipitial advising. First,
[
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~ preliminary electronic messaéing, followed by face-to-face advising.,

% | = E |
cqnneelor/faculty must assemble information about the stuuent advisee: Qgest o

: o scoresg transcripts, and the like, The studenc must provide some rather

X,
Concrete statements about his or her objectives, preferences, and the like.

The student also must be exposed to considerable background information. This - v
S .

| : . ‘ \
first step in the process qight be well served by electronic messaging.

- The second step, the dialogue that brings all this informatiod to
closure in an action plai\.,' is likely ill-served if face-to-face communicatien
is entifely eeﬁlaceﬁ by eleeérenie messaging. That is an intuitive ;rguﬁent.
Better ansgwers cAQQ from scientific inquiry. ) A

Students periodically require an advising update. Plans change:
: L d

~ orientations change. Such changee‘;eflect‘the growth of the higher education

experience. Such ppdating might well be supplemented if not replaced by

. ‘ \ .
Relative advantage for students include reduced-transportation costs

5,

and scheduling convenience. I?/;Eﬁitign. by reducing the "rote" aspects of

o

advising, by reducing faculty time 1nvolved in the "pro. forms" aspects of )
preliminary advising, more faculty time in grincigle could be freed up for the
more eonceptual aspects of ‘advising. This argument assumes that sophisticated
software dedicated to the academic ad\is&ng’function is in place and that
faculty know how to Juse that software. Depending on the electronic text
system involved, a paper record of the advising exdhenge could be?! provided to
the student. ' ~,“

Relative advantage for faculty include scheduling convenience ene the
availability of a permanent record of the advising exehenge. . //

Disadvantages for both students and faculty are iﬁplicit in ‘the

) (
statements above- loss of "richness" (perhaps) in communication between

advisor and advisee. Can interpersonal friendships develop through electronic
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- messaging? At a more theoretical level, how will students and faculty

' evalugte-the social presence (Short, Williams, and Christie, 1976) of

‘ ‘
,electronic text? Other disadvantages mentioned with regard to other

_electronic text services also apply.

f Electronic Cacalbg

\ Every un1versity has a catalog that lists descrlptions‘of all courses
* offered, provides background information on faculty, details requifements for
* majors and minors, and generally serves as the information repository, policy.
manual and "contract™ between ét&dént and the universi:y.
| An electronic catalog could be made available for instant access and
in updated*fgrm through a teletext or v1deotex system. The catalog coﬁld also
be made available of diskette or casette tape. Because many of the economic ,g\\;
restrictions of relatively "fixed-length" publications are removed':hroggh-
electronic publishing (at least_in videotex, casette and diskette forﬁ),
~ further detail can be provided throuéh "supplements" requeBted by specific
target audiences. |
_Relative advantage of the electronic catalog for students include (in
_Monline" form) instant access to different annual issues of the catalog. If
" more detail is providéd through "online supplements,” the information function
and utility 95 the cétalog would be expanded. Faculty would enjoy.similar
advantages, o

Disadvantapes for both faculty and students involve' the comprehension

and’ adoption of the electronic text innovation, as well as other disadvantages

previously mentioned.
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Electronic Schedule of Courses i

h | Every university publishes a "scheduié'of coﬁrses" to ?ndicate the
time and place that specific éourses are offered for the current term. The
‘schedule supplements the university's catalog with inféfmation of "short shelf
life." As such, the schedule ;én take better advantage of the update
fIEkiSilitg of electronic text services.

Schedules of courses frequently require updates. New sections of

lgrge courses are 6fferéd. Additional discussion sections are added to large
lecture courses at-the last minute, Claéé&ooms are changed in response to
. larger-than-expected or smaller-than-expected enroliments. Course times are
sometimes changed. Such changes are inadequately communicated to sﬁuqents
using printed schedules. Because this information is poorly,coﬁmunicated,
students are often unable to. take advantage of recently-added course
opportunities, new sections, and the like.

Relative advantage of an electronic course schedule for students
includes reduced transportation costé (no trips to campus to obtain updated

informatién) and increased opportunity'to take full advantage of course

offerings based on the latest .information. For faculty, relative advantage
.includes effective communjication of program changes to prospective students
~and to advisees. When coupled with computer-aided registration (CAR), an
“electronic course schedule could more accurately match student demand to
écarce university instructional resources.

Disadvantéges for students include comprehension and adoptiongof the

electronic text innovation, The same disadvantages apply to faculty as well,
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Computer—Assisted Registfation SCARz

Most large universities have automgted the process‘of enrolling
students in courses. A "batch" processing philosophy tends to prevail,
however, with only a fraction of the computer's organizing power cailed ints
play. In essence, registrstion is an attempt to match student demand for
courses with available instructional resources and facilities. As a se:ondary
function, registration can confirm coturse prerequisites..

The process is inherently iterative. That is, a student's initial

" choices for courses may not be satisfied. If sufficient numbers of students
seek enrollment in a "demand" course, adding additional sections is one
institntionai response. Even if the institution chooses not to add ney’

“séEtions, an alternstive student choice needs to be satisfied. With ﬁhousands
of students requesting courses, making slternate selections, dropping out, or
adding new courses over an extended period of time, both the "supply" and

"demand" are fluid ‘Sophisticated computer softwvare can.manage such an

: ‘ S el
environment. Airlines do so all the time. What's required is university

orientation to "supply side" adjustment:in schedules of courses offered. Such-

! 4 . o

3 system would likely require an electronic sthedule of courses described

.
o !

above, v , . | o

et Relatibe advantage fer~students inciude.fast, efficient, and

-

’ responsive enrollgent in courses desired By checking prerequisites, CAR

couId *educe frustrations associated with "disenrollment" for prerequiszte
. Y

viélations. If the, university aﬁjusts its !SUpply side" schedulenof courses

» in response so ¢emand, students aig,mS;; likely to enroll in the courses they

want or meed, Relstivewadvantage foraﬁaculty include more complete

.information on enrollments and opportunities for schedule ad justments, based

o 2
on accurate information.

> A\
'

T
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toward gragde inflation and "entertainme::

P

stadvantaggg for students would include che comprehension and

adoption of the electronic text innovation. Some students might rue the more

efficient enforcement of prerequzsites' Dlsadvgétages for faculty may prove

<dore snbstant1al. An honored tradition in acadepda is the notion that faculty

are given. plenty of time to prepare for courses they w111 teach. Flexible

Rl

. Ysupply side scheduling in response to student demand might well threaten

this tradition. Carefﬁ%iplannzng coulg, of coufse, avoid such threats.
\ .
However, adminxstrator who might faver demand rescheduling might not be as
-~

sensitive to such congerns as.faculty who must live with such-reschedyling. -

»
- “ * °

Electronic Course° Syllabi |
“ As the catalog is the repository of information and "policy manual"
v

} for the unzver51ty, the course syllabus ds the plan, policy manual and ®

. .informatlon repository for individual courses. At many large uni{orsities,

[od

the first week of instruction is largely a "'shopping" week as sfudents
"?rowse" a large number of coorses.-.”Browsing" involves some evaluation of
the instructor but the course‘syllabué is an ;ﬁportant source of‘information
about course content, |

L]

In essence, information (provided by syllabi) that would have been

Q

- most useful to students during registration is not available (or d1fﬂ?tult to

o

obtain) unt;l instruction has already begun. By putting course $yllabi

' onllne through an electronic text system, such documents could be made

'available to students when registration decisions are made, Syllabi could be

"

- coupled with past ﬂtudent‘gyaluatioqs of the instruector or the course. The

“course's grade point average could also be posted. Whether such additional

, { |
ipformation serves legitimate decision making or simply creates pressures

" teaching is both a philosophical

- \

>
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iqsue and an empifiéal‘question. Students requesting a syllabus could be
. asked to complete an evaluation form online, indicating theirs reaction to the
: § _.‘course offering as described in the syllabus. Such diagnostlcs may prove
if;~- useful in writing effectxve syllabi and in designing courses. v
N Electrohic course syllabi could play an expanded function gggggg the
" term as ‘well., First, updatesg of the syllabus to reflect exam date changes,
" new ass1gnments, and the iike would‘be facilitated by an eiectronic coursé7
syllabué. . A "tickler* message, notifying students of syllabus changes during

logon brocedures, would insure that students are notified of changes as those

changes occur. This same "tickler" system could remind students of upcoming

‘éssignment deadlines as well. Second, cowwse handouts of moderate length
Coul& Se added és a supplement to the electronic éyllabus{ These ¢ould be
. added in responéé to chaé?kng circumstances in the classroom or be

“ "pfogrammed” for addition to course materials at a time selected f§§\maximum

impact by the instructor. Third, workbook exercises.could be programmed for

release at predetermined dateSmand added to the syllabus., At this point, the

electronic syllabus melds 1nt0\the domain of computér-alded instruction.

}

The rélative advantage,of the electronic syllabus for students include

’ ’ ,
timely information about course content, grading policies, assignments, exams

and the like when that information is needed most. As a "living" doqument,

17"

the syllabus is always "up to date," even when the student isn't. Faculty

enjoy several relative advantages as well, including instant distribution of

modifications of the syllabus, a useful "living" document for managing a
course, and an easy mechanism (given "yser friendly" design) for updating
s}llabi from term to term. '

Disadvantages for students include unreasonable alteration infthe

original course "contract,” The static quality of paper syllabi serve as a
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_and adopting the electronic text innovation.

. . s ~
restraint, perhaps, against ongoing changes in course content. Eggg;gl, on

the other hand, would be under formal or informal pressure to create or update

syllsbi prior to registration rather than prior to the first day of

-~ instruction! These‘dissdvantages are in addition to tihose of comprehending

4

The Electreonic Bookstore ‘ - ’ .

s

A university bookstore at the begihning of the term is generally

comparable to Grand Central,Station\;s rush hour. Never wxll SO many attempt

to purchase so much from so feW! Students brave the chaos of the bookstore

¢

because they need informatzon and pecause they must make pur chases. Are the

books fcr Poli Sci 25 in stock yet? What books are required? Rermmended’

’

How many books for Poli Sci 25 have already been sold? How many are left?

~ The answers to these questions can be offered via one~way electronic text

services, lin‘ii for immediate update to the bookstore's automated inventory

system.

Two-way electronic text services, such as the INDAx'shop—atfhome

!

,,services experimented with in San Diego in 1981, permxt the next step in the

electronic bookstore, By entering a cred1t card number or even using a
university ¥ine of credit suppbrted by scholarships and student loans, ) ,
students could order books and supplies necded for courses. A delivery syj;am
would be requxred to make the system work, such as that offered by United
Par Service., Such a delivery system could be linked ts electronic librarj
serv - : to provide economies of scale.

Relative advantages of the electronic bookstore for students would

include reduced transportation costs, avoidance of large, unruly crowds at the

, 4
bookstore, 24-hSur convenience (if such were offered) in ordering <ourse books

.

MONOGRAPH 1: Eiectronic‘Teﬁt Diffssion - [January 1985] Page 39

44




S
Ay L

Ihe Eiectronic'Library

s
P

‘. ‘ N | . a '. ".

"thosgh those could be‘reduced by "genging" orders with roommates and economies

| e N
of scale that might result during periods of peak demand.

- Many university libraries have already ‘automated checkout procedures,
records of holdxngs, thesgard catalog and other information bases. Many offer
sophisticated searches of 1blxogrsphic data bases such' as DIALOG and ERIC.
However, these activities remain "brokered" activities conducted at
cons1derab1e personnel cost by library staff, Just as banks have found
automated teller machines an:efficient way to reduce lsbor—1ntens1ve operstlng

costs, so libraries mlght expand their services offered while reduczng costs

’

through the electronic library. ‘ *

- Presuming the development of "user friendly" software and systems ‘to

-

interfece with existdng automated lzbrary functions,.many library tasks can be
l

_done from the home, - The card cetalog can be searched using keyword searching

procedures. The required documentvcan be located by automated search of the |
librsny's "current status" files (alresﬁy eutomated for many lidraries). The
document can be "checked out” via a password to the (currently registered!)
student, for pickup at a later time at the main libraty, at a sstellite

branch, or delzvered to the home. An electronic messaging system could link

the student tdféhe information desk for non-routine information requests,

_including interiiibrsry loans. ‘ ‘ . , .

Relative edvantage of the eleétronic iihrsry for both’ students and

" facul ty include reduced transportation costs, convenience of 2b-hour service

(which %pe library could implement at a modest cost if it chose to), speed of

sesrch1ng for library holdings, and convenience of satellite or home delivery.

?

~
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Disadvantages may include cha:ges for use of computer searches and home

'”'t-‘delivery; as well as.cpmprehending and adopting the innovation. Bibliographic

searches may be among the most complex services to adopt.

l:The Electronicfcemgos Box'Office L ; | !

Most 1arge universities host a number of athletic events, plays,
concerts, art shows, 1ectures eod the like. Keep1ng up with the myriad
activxt:es is non-trivial Obtaining txckets for some activxties is even more
difficult. A campus electronic box office can help in both regards. A‘Oﬂtﬁ
way,electronic,text system could serve the information needs by keeping - |

- students and other~members of the campus community up to date oh what s

< il

",‘lhappening. As with ‘the electronic bookstore, a two—way electronic text

‘system could support a booking service where tickets are ordered and paid for

over the’wzstem.'
Reletivg edvantage of the éiectronzc campus box office for students

and other members of the campus communi;y 1nclude easy access to information

* on "what's happening as well as a.convenient mechanism for ordering \ti'ckets

or making reservations. Disadvantages include comprehending and edopting the

-

-electrdﬁic text innovation.

\

\."“ Electronic Student Record Service

Both students end faculty have occasional need for accurete, up-to-
dete student records, grade eports, and transcripts.. Electronic student
"records, accessible through an electroﬁ?c text system, would meet such needs.
‘Adeouete'protection against unauthorized #ccess would need to be designed into
the system. When. a "pg%er" document is required for "official" purposes, the
electronic studentrrecord service could be used to "order" a paper document

. o .

sent to the appropriate destination,
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Relative édvantage of an electronic stodedt.oecord service for both

,Ai_ étu@ents\and faooitg inclode4haSSIeffree access (assuming "user frien&ly" N ‘ _
&ééign)‘to needed records on an instant basis. ﬁisadvantages'inclu&e possible | 'ﬂ
5f"ﬁf“unau£horized access to student.reCords'and sﬁboequent invasion of piivacygi .
9 Electronic Admissions Screening Service

The prncess of applying to a university involves a relatively standard

\set of 1nformation needs. Higﬁ school or community college transcripts must

be submitted along with SAT scores and other indicators of tbe applicant's

potential for successful studies at the university. These data mst then be-
‘analyzed. While the task can completed manually, an electronic admission

el e v PR L* - . P ' .
screening service could greatly speed the process and reduce the cost,

4

Uoiversity applicants are unlikely to have had priof'oﬁoortuﬂities or

‘"’~_‘ motivation to comprehend or aQSBE'EE; discontinuous 1nnovation of electronic

ﬂ | text. However, high school and community college counselors might well find | ’
such an electronic text service useful By inputting ‘information from the

applicant (including name, address and phone), an initial screening of the

student’s eligibility for application can be made. _Such sorvices could be ’
;iff ‘offered for a fraction of the cost of manual review for admissions.
iﬁ([ Appiicants who appear close-to eligibility can be mailed supplemental
3 information from the university. Diagnosis of applicant informétion would
| permit instant provision of supplemental information to the applicant.
;fi ’ Relative advantage~of'an electronic admissions screening service for

potential students include convenience, speed and reduced cost’in determining

eligibilityafor,universﬂty;admiSSion. Disadvantages.may include impropef
screening of applicants baqu on a strict algorithm thét fails to take account

-~

of mitigating circumstances. -

N ‘ ‘
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:1¥A‘ Siectronic “iavisé?le Colleges“
| o In the services angd products outlined above, applications of
electconic text in support of higher education have emphasized student
;‘services. The potential is equally exciting with regard to faculty .
applications; Acaoemic research and scholarship is inherently a8 collective
activity. Faculty are linked together across 1arge distances by common
Tesearch interests and approaches, by shared paradigms. Electronic messaging
services, organized arouno research interests or other scholarly pu;suits,
provide an imoortaat extension of telephone and mail services to facilitate
the e;chaage of‘ideas. Because such services could Jbe asynchronous;
“conveaieace of scheduliag woald | .nhanced, especiaily with "invisible
colleges"vthat‘span different time zones.. A permanent record of the exchange
would prove an invaluable tracer of the;esolution of inquiry.

The concept of supporting invisible colleges on eiectronic text -
systems is elaborated by Hiltz and Turoff (1978 pp. 21&-221) Indeed, the
. use of a computer conferencing system by scientists with the Energy Research
;and Development Administration {ERDA) and ‘the Electric Power Research

Institute (EPRI) generated the following self-reports (Hiltz anddguroff, P.

8

Coa1): . ,
1. Increased communication and aercaived productivity through
. flexible working hours. Forty percent of the work sessions were
prior to or subsequent to regular: working hours, Ten perce%t
occurred between 10 and 11 p.m. ”
2. Increased contact with distant colleagues.

3. Increased efficiency in use of other methods of :
comnunication, including electronic text communication before
and after face-to-face meetings.

4. Increased precision in communication due to written.

: transcripts of sessions.
. .
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5. .Greeter equality of participation among members of the
"invisible college."

- Studies to date indicate that such electronic text services ‘might

B significantly improve the productivity of researchers, The true impact of

such”services are not likely to de .realized until the participating population
© of resee;chers réaches‘e "eritical mass," a number 'large enough and active
enough ) "draw part1cipation from its many members. f
| Relative advantage of an electronic "invisible college" include rapid

diSsemlnetion of information among members of the "college," scheduling
‘convenience, and permanent fecotds of the scholarly exchange. Presuming
integ:ation of the elect;onic messaging system into the reeearcher's
repertoire of thinking and communicating tools, the most prcfound advantage
may well be a new way to "brainstorm"twith colleagues that is analogous to and
complementary with thinking and prebiem solving itself.
| Disadvantages may inciude limited or expensive access to the\
electronic text service, higher prlority tasks that may dlsplace participation
in the electronic college, and (last but not least) the ability to type.
Further, simple typing skills are distxnct from the ability to "compose on the
keyboard," to use the electronic messaging system as an automated scratchpad.
After Abraham Kaplan (1964, p. 3-11) such a~dialogue amcng scholars pursuing a
'.‘common line of inquiry should communicate the ogic-in—use rather than the
formal reconstructed logic 'of academic papers and articles considered in the

next section.

Electronic Conventions & Journals ’ : .
While the "invisible" college of close colleagues uses electronic

messaging 1ike ‘an electronic scratchpad for collectls\ brainstorming,

’

electronic conventions and journals use teleconferencing and electronic
- ‘ . -
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-publishing in a more fermygfway. The electronic "scratchpad”" in the section

aﬁove serves as an inforfal commnnication tool and as an aid to the process of

inqulry. The electronic conventzon is a forum for the formal reconstruction

- of that precess, 8 computer teleconference where refereed papers are presented

\

| system (ﬂiltz and .Turoff, p. 236) As with student advis1ng discussed in a

~ level, such containment would seem to reduce information ”oyerloed;" the

‘~e1ectron1cally, critiqued electrenically, and subjected to scholarly

_questioning. Feasibility studies have been conducted by Aspen Systems

Corporation and Westat Reseerch Incorporated to-explore Jjust such ‘a_publishing

prior section of this paper, much of the rich" nonverbal communication
embodied in a scholarly convention presentation and discussion are difficult

to reproduced in electronic convent;ons.\ However. the limztatxnns of computer

»'f»teleconferencing must be learned from widespread experiences.

Electronic journals come very close to providing a natural fit of

content with thevcapabilities of electronic text. Paper academic journals.

suffer from limited target audiences and high production costs per unit sold.

e

Production costs have served to reduce the number of journals, While, on one

N | -

prectical effect is that journals trail the state«oflscientific inquiry by

- years, Staying current with the journals in one's area of scholarship means

to stay current with the status of inquiry as it was 12, 18 or 24 months ago.

This leg results in the création and distribution of "fugitive" documents,

which circulate wtthin an invisible college and ‘impact future inquiry.. At the

' same time, fugitive documents are neither enlightening nor enlightened by the

larger scnolarly community. The impact is undesireable on any gumber of
levels. Hiltz and Turoff (pp., 236-243) provide a detailed review of
electronic conventions and journals.

Relative advantage of electroni~ conventions is reduced trevel‘costs.
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Advéhtages of both electronic conventions and journals include more rapid

Yo ‘ &

dissemination of scholsrly findings, reduced distridbution costs, and greater

,7k e'divarsity of scholarly communication. Disadvantages include the, possible v

emergence of "haves" and “have nots." determined by the individual scholar's

‘ innovativé'behavior with regard-to electronic text or by the scholar's

university's support of hardware/software costs of adoption. A "bandwagon" or
"tipping point' effect can be predicted for the diffusion of electronic
comnentmns aad journals, In.the inital stages, electronic papers and

pudblications will lack the prestige and status of more conventional paper

" products. However, as the innovation diffuses tHrough scientific and

scholarly disciplines, the prestige balance can.be expected to shift to
electronic products, as electronxc conventions and Journals become central to
communication in the scieﬁtific comnunities. As the innovation ‘diffuses

through the various social systems of the scientific and scholarly community.

. later adopters will find ‘théhselves isolated from the adoptive community to

their incri?éing disadvantage. Because of the collective nature of inquiry,

the impoverishment of any member of the community is an impoverishment of the’

L [ e

entire community., .

Toward a Research Strategy
The 15 electronic text services described above indicate the diversity
of applications of electyonii'text in higher education. .These applications of
electronic text; aloné with system features or functions that each application
requires, are summarized in Table 2. To understand the process of diffusion
of these inoovations, laboratory studies are recommended as a fruitful methqﬁ

of inquiry.

In the sections that follow, aniexperimental design is detailed. The

LY
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Table 2.

Various Electronic Text Services in-Support of Higher Education and
System Features Required to Support Such Services

(Refer to-¥able 1 for egplanation of system features)

<

vy

L~ o

- Electronic Text Service

3
Regquired System Features

Computer-Aided Instruction (CAI) ‘

Electronic Discussion Sections
Electronic Student_ Advising

Electronic Office Hours

'Electronic Schedule of Courses

Electronic University Catalog

| Computer-Assisted Registration

Elect:onic Course Syllabus

Electronic Bookstore (Inventory)

Electropic Bookstore (Purchases)

S Risgzzonic Library
- Eledtronic Campus Box Office (Schedule)

. Electronic Box Office {Purchases)
" Electronic Student Record Service

Electronic Admissions Screening

Electronic "Invisible Colleges"

{
-'Electronic Conventions & Journals

1, 2, 5, 9, 10, 11
1,2, 3, 4, 5, 9, 10,.11, 13, 14, 15
1, 2, 4, 9; 10, 11, 13, 15%
1, 2, 3, 4, 9, 10, 11, 13, 15*.

1, 2, 5, 9, 15

1, 2, 5, 12, 15

1, 2, 3, 5, 9, 20, 11, 13, 15

1, 2, 5, L

1, 2, 3, § -

1, 2, 3, 5, 9, 10, 11, 12, 13, 15
1, 2, 5, 9, 10, 11, 12, 13%, 15%
1, 2, 3, 5

1, 2, 3, 5, 9, 10, 11, 13% 15"
1, 2, 3, 5, 9, 10, 11, 13, 15%
1, 2, 3, 5, 9, 10, 1I, 13:“{5* |
1, 2, 3, 5, 9, 10, 11, 13, 14, 15
1, 2, 3, 5, 9, 10, 1}, 13, 14, 15

"ot required but strbngly recommended for full relastive advantage.
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design is not proposed for a single experiment. Rather, thevdesién permits

&

the exploration of a number of research questions through a series of

»
experiments that use the "template" described in the following séctions as a

'-starting point, but build varialions op-the design as appropriate. These

enperiments-consider adoptionfﬁf“”ne individual level of analysis. C;early,

adoption decisions at the individual level ofvanalysis are only relevant after

’

- - ‘
an adoption decision has been made at-the organizational level of analysis--by

colleges and upiversities. However, rational decision making on the
organizational lev :1 of analysis is, in turn, faoilitaped by an"nnderstanding
of how individual students and faculty would react to electronic text services

-

if‘they were‘availaole. While projected adoption is only a proxy measure in
the lab for actual adoption in tne field, projected adoption is a useful
formatlve evaluation tool.

The lab studies would seek to link antecedent characteristics of
potential adopters with projected adoption of the innovation. The
experimental intervention, which would be modified in content as the series of
e:periments progresses, is exposure to demonstrations of the innovation. using

either student services or faculty services described above (dependent upon

the population of study) as simulation models. Projected adoption of

electronic text services is a keb dependent variable. Comprehension of the

innovation and perceptions of its attributes are key intervening variables.

Embedded in the model are two distinct formative evaluation questions.

LY

The first question involves the basic marketing question of bundiing of

-

services., As 1ndicated by some.qualitative research, something akin to

{

"eritical mass" occurs when a numb of electronxc text services are bundled
together in a combined service package. That is, while nene of.the individual

services is viewed as possessing significant relative advantage, the’

-

)
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- combination of all the services together triggers a decision to adopt, as
prOJected through measures of willingness to pay. This type of adoptive
behavior is consistent with the notion of adoption thresholds and resistance
levels to adoption.

In theoretical terms, an individual evaluating a discontinuous,
technological innovation such as electronic text must master a number of
cognitive tasks. These tasks are prerequisites ts comprehending and using the

innovatioq< This cognitive‘task stands- as & barrier to.adoption, a threshold

-

. o -
of resistance.that must be overcome before adoption can occur. What motivates

the individual ﬁB\pvercome.this barrier? The perceived attributes of the

innovation, particularly its relative advantaée, provides the energy needed to

. overcome thresholds or barriers to adopéion. With regard to electronic text

in higher education, each service described in the prior section of this

monograph provides an alternative to other, more—fami}iar approaches for

T

obtaining the same service. While speéific relative édvantages were mentioned
fo; each of the services described in the previous section, these service-
specific advantages may prove in isolat;on to be insufficient to overcome
thresholds or barriers to adoption. They may provide inéﬁfficient‘reward to
make the comprehension and mastery of the inhovation wortthile.

However, the-marginal cognitive cost of adopting a second, third, or

fourth electronic text service is small in comperison to the initial cognitive

cost of adopting the user's first electronmic text service. Thus, the small

;perceived relative advantage of each additional service accumulates whila the

addltional cognitive cost begins to "level off" as each additional service is
adopted - h | L

hd L]

This relationship is illustrated in Figure 1. While the cumulative

cognitive "cost of comprehension/use” generally "flattens" as additional

>
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.Services are added to the user's interconcept network and scripts, the process

is not a even one. Different services require different cogmitive skills; the

"cost of comprehension/use" curve is "bumpy." Likewise, the cumulative

‘Perceived "relative advantage” curve is also "bumpy." Some services, as they

are comprehended and used, provide no cumulative increase in peréeived
advantage. Other services, once comprehended? substantially increase the
relative advantage of.the electronic text package or bundled service as a
whole. Further, the slape, intercept, and shape of the two curves likely vary
across: individuals and acréss varying service components. Multiple measures
of the dependent variable (projected.adoption) during the simulation

experience permits exploration of the "critical mass" research question

-

explicated in Figure 1.
The second research question involves the Erocesé of evaluating a

discontinuous, technological innovation itself. What are the relations

.between relative advantage, complexity; interconcept neEwOrks, scripts,

\ . .
‘comprehension, and projected adoption? When an individual encounters a

university-based electronic text system‘for the first time, the first
cognitive task is one of comprehension. Borrowing*heavily from Hirschman's

theory of consumer creativity, the individual is posited to comstruct an

interconcept network by discerniﬁg attributes of the innovation that are

similar to and differené frﬁm other, knbgn products ané’ﬁgrvices witiiin the
— R \ ,

same product class. The individual is also posited to construct scripts for

using the innovat}on, based on priof experiences using other products in the.

same pr?duct class. Thi; process of building the ignovation‘into the

potential adopter's interconcept network and identifying appropriate séripts

for its use affects-~and is affected by--perceptions of the innovation's

' . comglexitz. At the same time, increased comprehension of the innovation
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affects perceptions of its' ela:i@e advantage. Empirical generalizations from

classical diffusion resear shggest that shifts in perceived attributes of

the innovation (complexity and relative advantage) should impact projected

adoption. Each of these ?onstructs can be measured prior to, during, and

following the electronic text simulation experience.
With these research questions as a backdrop, the constructs can be

laid out in a causal model. This model is displayed in éigure 2. Each of the

key constructs is described in the subsections that follow.

' . S

- Perceived Attributes

JC10$e1y linked to compréhension of the innovation are pexceptions of

- its attributes. To operationalize this construct, the subject may b asked to

rate each service according to its compléxity, relative advantage,
trialability, observability and compatibility. What is the rela;:ionsh:i.p‘~
between comprehension and perceived attributes? The effort here is to link

the constructs specific to discontinuous, technologital innovations with the

6verarching concepts of perceived attributes general to all innovations. The
open-ended'commentg and reébonse; of electronic text users serve as a fertile
. source of operational statéments about the innovation of electronic t;xt.

Prior research indicates that perceived attributes are powerful
predicéors of adcpéion.e That is, the concepts of relative advantage and
compatibility inrparticular and the ofher three attributes in general may
prove more. powerful in predicting adoption than the antecedent characteristics
“of the individual (Oétlund, 1974, p. 28). Thg relative éoﬁtributions of

perceived attributes and antecedent characteristics can be assessed through

the research design implicit in Figure 2.

%
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'-‘Other.AntecedentlCharacteristics

Subjects exposed to simulatxons of differen: electronic text services'

:ﬂwill bring a set of relevant antecedent characteristics to that sxtuation.
These aptecedent'characteristics will impact interconcept networks and scripts | - f\

andg ia.turu,.comprehension of the innovation'and perceptton of its | |

attributes. The antecedeut chagacteristics may also difectly impact projected

adoptioq of electronic text, independent of the simulation experience. .

What are the relevant antecedent characteristics? $cme‘inc1ude the

L}

'subject's age; thevsubject's concern aucut loss of social contact, and prior .
expe:iences iﬁnthe product classt Hirschman (1980, p.“28§) suggests that .
| novelty seeking, uoh—overlapping role accumulation, and use inncvativeness are
¥ Characteristics that subjects bfing intoithe situation that affect adeption.
Creat1v1ty is postulated to be an, important antecedent characteristzc.

Specifzc to electronic text in higher education, antecedent

. characterstics postulated to have impact on adoption include transportation ?;

and scheduling concerns. As in@icated in most of the previoususubsections
about potential electronic text services ip higher education, reduced
, transportatipn need/costs and greater scheduling convenience’ were earmarked as ) i

key relative advantages of electronic text, Most services presume that the
O user's terminal would be located in the user's home and that many of the

P ' Y

. services could, in principie,‘be available 24 hours a day. These postulated

L4

advantages, of course, would‘Exert maximum impact on those individuals for

Lt
% . L

whom transportation and scheduling under the status quo prove a significant N

-*disadvantage. Electronic'text is most advantagesus to individuals taking

o

correspondence courses, indiwviduals living large diatances from campus, and

”7 1ndivzduals whose roles in the home or cut of home make scheduling and

transpoitation problematic.. In a laboratory setting, participating subjects

-
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oyght to be drawn in part from the population of students meeting these
characteristlcs. In this manner, these key antecedent characteristics can be
f“Hmedsured~and~analyzedefor 1mpact on subsequent variables in Figure 2. I

- . ¢ -

Still other important antecedent characteristics are unknown. The. -

goal in collectieg background data of relevance would be to overcollect rather

o
"

than undercéllect.

.. , \ ) : ]
Objective Attributes of Electronic Text

Given the rapid proliferat1on of personal computers and mass media
attention to videotex and teletext services, many subjects part1cipating in
electron;c text simulation experiments will have prior knowledge of electronic

,text. As such, they have some notion of the ebjective attributes of -
lelectronic text. This is especiallj'true of individuals with prior "hehds on"“ )
experiences with compﬁters; The objective attrzbutes, then, play some role 1n
the formation of _perceived attributes of the innovation, mediated by other Y
antecedent,characteristics of the individual, Further, both the functzons and

Services of electronic text are systematically manipulated g__igg the | -
.simulation experience itself, ‘Due to this manipulation, exposure to the

'objgttive attributes'affect interconcept networks, scripts, comprehension, and

[

perceived attributes of tﬁe innovatien,

]

'Intercontegt Network & Scripts '
o According to Hirshman (1980), the process of comprehending a
.,discontinuous' technologicai innovation and evaluating its perceived
~ attributes involves interconcept networks and scripts. Interconcept networks
canube ;:;rationalized by having subjects evaluate pairs of product/services,
one‘beingvthevparticular electronic text service being simulated and the other
being another product/service within the product class. Subjects may be.aéked

o
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to list as “many similar or dissimilar attributes as s/he can for each pair"

»(Hirsthman,.IGSO, p. 290). Scripts can be operationalized by having subjects o

b

describe situations in which the electronic text service could be used, other

_ than those illustrated in the simulation. This kind of ambiguous, open—ended
| measure of scripts is vulnerable to severe measurement error. However, the

initial open-ended measures used in early experiments can serve to stimulate

more precise, reliable,  closed-end measures while maintaining face validity.

Comprehension of the innovation is indicated by the éensity of correct
interconcept linkage (some links may be factually incorrect) and the variety
lof situational repertoire indiéafed by the subject, These relatively open-
ended measures could be supplemegted by briéf, close-ended probes about,
specific scripts k"Could this service be used to eee?) and:produét linkages _
("How is this service different from the last service we iébked at?").

Relationships between functions or features (see Tablehl) and services or

applications (see Table 2) provide an alternate operationalizatican of

' comprehension,

Electronic Text .Simulation Experience
o

.While the design is appropriate for both ifaculty and student

populations, simulation of student electronic text services prbvides an

<

illustrative example. Subjects selected from the population of regular and

3

extension studies students may be exposed to laboratory simulations of the 13

[

| student-oriented services described above. Using a microprocessor and special

§

‘simulation software, each subject is cemonstrated computer-aided instruction,
electronic discussion groups, electronic office hours, and so forth. The

order of presentation may be rotated for different subjects to control for

interaction effects. The contributory constructs of interconcept networks and
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scripts and the intervening constructs of comprehension and perce1ved
. atcrzhutes are measured specific to each permutation of the innovation.’

'Partlal measures of ti.e dependent~variable, pro;ected adoption of electronic

text, may also be made du:ing the simulation experience.

-

'Changgs in Interconceg: Network, Scripts, and Perceived Attributes

As indicated in'{igure 2, the electronic text simulation exper1ence is
%\
hypothesized to exert some measurable 1mpact on the subject s interconcept

network, scrips, and perceived attributes of electronic text. The
relétionship is postulated to be reciprocal, That is, as tpe interconcept
~network becomesumore detailedcand in:erlocked, as scripts are fleshed out and
ambiguzties of process are resolved so too does perceived complexity decline,

relative advantage 1ncrease, and so forth. As trailability and observabllity

are manipulated through the 51mulat10n experience, changes in those percelved

1

attributes alsp serve to interconnect the network and provide more scripts or
“episodic schema for the subject, All of these changes influence the

adoption/rejection decision.

Projected Adoptién or Rejectian .‘

Adoptioﬁ of electronic text services at the individual level of
analysis is the dependent variable of imquiry, -What factofs ;gad to the
adoption or rejection of eleétronic text services in the context of higher
education? -

As indicated‘above, actual adoption oflélqptronic text services
requires the prior a@option of such systems by educational institutions,
Major software de;elépment and hardware acquisition must precede adoption
decisions by ind;vidual students and faculty, Extensive human resource

L]

development is required-subsequent to software developmgnt and hardware
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a:quisitioq; as universities show faculty and staff how to transform the way'

they do their jobs,

Therefore, researchers must cont nt themseives, for the time being,

‘Qi#h.measures of projected adobtioﬁ. Projeéted adoption is of the form:
 ™iould you use this’innovétion if it were made available to you?" Or: "How
much would you be willing to pay for this innovation?" Projected‘adoption is
a proxy measure.for a phenomenon not easily measured: actual adopéion.

.Bécause the construct 6f ;rojected adoglién is a proxy measure,
multiple'meaSures must be taken in order to "triangulate" on the underlying
eonstruct, First, each individual electro;ic text service must be evaluated
in terms of projected adoption, based on the subject's willingness to pay;
. Becénse of the setting,'Such measures might be linked to student tuition or
fees. Subjects might be asked:

“Supposé\you had to pay an add;tional charge each.term to use.

this electronic text services. This fee would be collected

along with your ather tuition and student fee payments, How

much would you be willing to pay each term for this electronic
text service? v

‘This provides a concrete, metric measure of projected adoption based on
willidgness to pay.

| ‘ Ihié single measﬁre, however, is gisleading. First, individual users
.may not be given the option of adopting or rejecting the innovation., Some
universities may simg}y mandate adoption for all studenté by.implemehting such
a system and passing hardware, software and human resouces development costs
on to the séudent through mandatory fees. Under such circumstances,
willingness'to use the innovation, rather than willingness to pay for the

'
. innovation, has more validity (on the face of it) as a proxy measure of

adoption,

Operationally, subjects could be asked to rate their projected
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freguency of use of a given electronic .text service, using a one to ten scale,
where one indicates the subject will "never" use the innovation and ten

indicates the subject will "always" use the innovation. Subjects could also

provide prOJections of the 1@portance of availebilxty of each sefv1ce. In

addition, a modified fort of the sementic differential could be used to
measure projected adoption., As with all electronic text services, the
innovation replaces or augmen enty functions already performed by potential
adopters through some other means. (Only in rare circumetances does
electronic text provide a wholly new and unique service.)

This fact can be used to measure projected adoption. The subject

could be asked to evaluate two methods to "find out if the books I need next

. term are available in the bookstore." The subject would indicate a preference

for the traditional approach of‘the electronic text approach by marking the

proper position between the colons:

GO TO THE : : : Y :  CHECK IT OUT THROUGH
. BOOKSTORE = ELECTRONIC BOOKSTORE

Such an evaluation would follow a simulation of the "electronic bookstore"
sefvice discussed in a previous section. A series of paired comparisons could
be made in this manner, examining different "ecripts" for using the
"electronic boockstore” innovation and other electronic text services.
Regarding bundling of electronic text services, subJects can be

L4
queried as to how they would bundle electronic text services. This process

" could be‘fecilitated by asking subjects to select only three services from

among the 13 available to be included in a "basic" bundle of services for
students. Subjects could then be asked in open-ended probing to explain the
rationale for their choices. Subject could also indicate the perceived value

or relative advantage to each component. Such data would help assess the
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L 4

relationship between cognitive cost and perceived relative advantage as

‘posited in- Figure 1. s

- . ‘

. -
Electronic text sgfvices for stu&ents served as focus.of~inquiry in
-the experimental "template" déscribed above. A similar strategy could be
applied to the stgdy of electronicAtext services for other sectors of the
higher‘education comm;nity. As hinted at in this paper, electronic text
user@ices for'facqlty could offer significant relative advantages over
conventional methods of scholarship. Various staff functions could also'be
facilitated by eiectrqnic text services. The acceptance or rejection of these

services could be studied through the use of simulation of such services under

laboratory conditions similar to those described for students.
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