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The researcher identified 37 independent variables to

study their effect on the two dependent variables, the

acquisition of videodiscs and the functions for which

videodisc programs were acquired. The literature of the

applications of videodisc technology in libraries, museums,

education and industry, as well as related issues concerning

interactive video, were presented in Chapter 2. Using the

diffusion of innovation theory of Everett Rogers as a guide,

the researcher constructed a questionnaire. Valid responses

totalled 462 from management of all types of academic

libraries and from special libraries other than non-academic

law, military, veterans' hospital, and church libraries.

The researcher used Pearson correlations, non-

parametric, and chi-square tests to analyze the data.

The following conclusions were made from the results:

there were significant correlations between having

videodiscs and perceptions of greater benefits than costs,

appropriateness of videodisc programs for libraries'

objectives or curricula, seeing videodiscs as an enhancement



of an existing library technology, collection of

videocassettes, and ability to raise funds from slack

resources. The size of the libraries' materials and

equipment budgets had some significance, but it was not

consistently significant, as it was for the above-mentioned

factors, at the p < .01 level. Lack of in-house recording

ability did not impose a barrier on adoption of discs among

respondents. Full--motion, full-screen video was not seen as

very important for future multimedia use.

Of the 462 respondents, 86 libraries had collected

videodiscs. Fifty percent of libraries collecting

videodiscs started from 1989-1991, indicating growth of use

of videodiscs in academic and special libraries may

continue. There is interest among respondents in digital

multimedia, since approximately 53 percent said they would

purchase a digital multimedia computer system for the

library over the next two years.
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CHAPTER 1

INTRODUCTION TO THE STUDY

Librarians or information specialists select, store,

organize,. design means of access to, and retrieve

information found in many communications formats and

sources. An information manager must often make timely

decisions concerning the appropriateness of a new

information technology that will support the needs of

library or information center users.

The optical laser videodisc has posed such an important

resource for information managers since its effective debut

in 1978. As a medium for storage and retrieval of

full-motion video, still graphics, sound and text, the

optical videodisc, or laserdisc, offers the possibility of a

wide range of audiovisual applications for libraries,

schools, museums and industry. Laserdisc features that

provide multimedia storage, quick random access, and

programmability through authoring language software

engineered the creation of an interactive video industry.

Laserdiscs also provided a new instructional design tool for

the development of educational/training audiovisual

materials that combined the expository strength of video

images with the interactiveness of computer programs.

1
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Library and information science literature of the 1980s,

as well as education and training literatures, contained

many assessments of laserdisc technology as an exceptional

tool for instruction and learning (Gray 1978) (Wood 1981)

(Hon 1983) (Sustik 1983) (Markey 1984) (Sonnemann 1984)

(Clark 1988). The literature showed that some educators

and librarians assessed the appropriateness of videodiscs

for their resource centers, some of those professionals

collected videodiscs for their centers, and a smaller

percentage became involved in projects in which videodiscs

were produced. Although there has been a steady growth in

videodisc use for training in industry and in higher

educational classrooms, several observers (Klopfenstein

1986) (Adams 1990) (Saffady 1990) have noted that by the

latter half of the 1980s adoption of videodisc technology in

libraries, and in North American society in general, had not

kept pace with the earlier predictions.

Videodiscs and their players were first marketed as

lower-cost alternatives to videocassettes and their player-

recorders for consumer viewing of feature films. However,

the growth of cable television with much-expanded channel

capacity, and the ability of owners of videocassette

recorders to record cable or broadcast television programs

for later playback resulted in greater sales for

videocassette than videodisc systems. Emergence of a strong

videocassette rental market, followed by continual
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development of home and professional video camera recording

equipment, solidified the place of videocassettes as the

leading video format in sales (Secunda 1988) (Haynes 1989)

(Saffady 1990). Videodiscs, however, were by 1990 for

education and industry "the information storage media of

choice in interactive training applications involving full-

motion video images" (Saffady 1990, 62).

The strain on library budgets played a role in the

adoption during the 1980s of any new technology, including

videodisc technology. Federal government spending for

higher education decreased during the decade. And based on

a sample of 370 scientific journals, one study reported that

even after the effects of inflation of the U.S. dollar were

removed, the price per page of journal subscriptions rose 78

percent from 1967 to 1987 (Marks et al 1991, 136) . One

library scientist estimated that commitments to periodicals,

standing orders and binding now comprise over 70 percent of

most academic libraries materials budgets. The result is a

marked decrease in books purchased (Martin 1989).

Competition for the library's dollar was strong from

other electronic automation developments. Many libraries in

the 1980s implemented integrated library automation systems,

automating their catalogs, and circulation, cataloging, and

acquisitions functions. Some libraries added remote, online

database searching as a service or installed local area

networks (LAN) to interconnect their microcomputers during
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the decade. Microcomputer labs and satellite television

reception systems were also implemented in the 1980s by

libraries, funded either solely by the library or

cooperatively by the library and other units within the

parent institution. The proliferation in libraries of

Compact Disc-Read Only Memory (CD-ROM) products containing

bibliographic and full-text databases since their

introduction in 1985 has made a large impact on library

services and budgets in the last seven years.

Developments since 1985 in the capability of CD-ROM-

based technologies and of personal computers in general to

provide storage and retrieval for text and other media has

also possibly had an effect on the viability of videodisc

technology. Four formats, in varying degrees of readiness

for consumer and professional markets, use a compact disc as

a video source: CD-I, DVI, CDTV, and CD-ROM XA. Since all

four technologies support digital storage and retrieval, a

debate has been ongoing since the mid-1980s about the

advantages of their digital storage of multimedia programs

versus advantages of analog storage on videodiscs. In 1986

N.V. Philips of the Netherlands demonstrated a Compact Disc

Interactive (CD-I) disc. A year later General Electric

demonstrated Digital Video Interactive (DVI). In the fall

of 1991, Philips began marketing stand-alone CD-I players

and software to consumers to be used with their existing

television receivers. At the same time Commodore introduced
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CDTV to be used on its Amiga computers with a standard CD-

ROM drive. DVI has been used to create prototype programs

(Saffady 1990) (Morris 1991), and in November, 1991, Intel

introduced its first commercially available chip set,

designed jointly with IBM. The DVI set is to be used with

video and audio capture adapters by developers in industry

and education to create multimedia application programs for

the IBM PS/2 microcomputer. And the CD-ROM Extended

Architecture (CD-ROM XA), not yet with full motion

capabilities, is in testing stages as an extension of CD-ROM

with eventual full-motion video in pre-recorded and

recordable formats for PC workstations (Gall 1991).

Software developers have taken advantage of the

capabilities of CD-ROM itself and released over the past

three years a growing number of multimedia CD-ROM titles,

including several encyclopedias, that provide access to

digitized animation, illustrations, text, and audio

segments. Although there is not a standard yet for combined

data, images and audio on CD-ROM or CD-ROM XA, digital

compact discs have been characterized by standardization, in

contrast to most of the history of videodiscs (Roberts

1991).

CD-I and DVI are forecast to represent a probable cost

reduction, and a definite increase in networking

capabilities, over videodisc technology in development of

and access to multimedia programs that include full-motion.
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video (Saffady 1990) (Bonime 1991) (Chen 1991).

Also over the past five years, hypertext systems such as

HyperCard and LinkWay have grown in acceptance in libraries

as a means to create bibliographic instruction computer

programs. Hypermedia is the term used for hypertext that

links multimedia objects (text, illustrations, video

segments, audio cues) together so that users can browse

related information quickly by choosing the links

(Palaniappan 1990).

Within this rapidly-changing environment, is analog

videodisc dead as an effective technology? Sales of

videodisc hardware and software have increased in the last

three years to home consumers and to elementary and

secondary educational institutions. Inclusion of criticism

and of background information about the making of the film

on the disc itself has appealed to feature film collectors

through increased marketing, and that has also alerted

public library video specialists to the advantages of

videodiscs (Dick 1990) (Hajdu 1990) (Carty 1991). Several

technologists - (Chen 1990), (Locatis, Charuhas, and Banvard

1990), (Barker and Tucker 1990),and (Oberhauser 1990) - see

videodisc technology as surviving throughout the 1990s as

providing the highest quality video images and largest

storage capacities for programs in which interactive access

is desired to large pictorial and full-motion video

databases. Videodiscs as video databases for CD-ROM
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multimedia products have been released and reviewed

favorably this year (Flanders 1992). And hypermedia

authoring tools can continue to be used to provide links

between elements that the videodisc program user may want to

explore.

Therefore, consideration of questions of the adoption of

videodisc technology by libraries may benefit present

evaluations of the technology and future evaluations of.

digital multimedia technologies.

Statement of the Problem

This study addressed the problem of the relationships

between adoption or non-adoption of a technology in

libraries and factors such as budget, personnel, number of

clientele served, size of collection, type of library, and

concerns about a possible successor technology "waiting in

the wings." Few studies in library and information science

have examined the evaluation of a new technology for

appropriateness, and none have focused on the above factors

in the decision environment of libraries when considering

the appropriateness of videodisc technology. This study

examined the problem in the environments of academic and

special libraries, the two types of libraries in which

videodisc technology has been most used.

Rogers and others (Rogers 1962) (Rogers and Shoemaker

1971) (Rogers 1983) (Griffiths et al. 1986) developed a
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model of the innovation-decision process which was applied

as a framework for development of the questions of this

study's survey and for analysis of the research data.

Rogers' (1983) model describes the innovation-decision

process as containing five stages:

(1) Knowledge - The individual or other decision-

making unit is exposed to the innovation's existence and

gains some understanding of its functions.

(2) Persuasion -. The individual or other decision-

making unit forms a favorable or unfavorable attitude

toward the innovation.

(3) Decision - The individual or other decision-

making unit engages in activities which lead to a choice

to adopt or reject the innovation.

(4) Implementation - The individual or other decision-

making unit puts an innovation into use.

(5) Confirmation - The individual or other decision-

making unit seeks reinforcement for the decision but may

reverse the previous decision if exposed to conflicting

messages about the innovation (Rogers 1983).

Purposes of the Study

The purposes of the study were the following:

1. To propose characteristics of the social-economic

environment of academic and special libraries that may

be associated with the adoption or rejection of
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videodisc technology in those settings.

2., To forward hypotheses about the predictive value

of the proposed independent variables.

3. To test these hypotheses of relationships by

collecting and analyzing data on videodiscs

acquired by academic and special libraries from

1979-1991 and the significance of the

social-economic characteristics as independent

variables.

4. To determine a profile of libraries that are

likely to adopt digital multimedia technologies

such as Compact Disc-Interactive or Digital Video

Interactive in the future.

Dependent Variables

1. The number of videodisc programs acquired through

purchase or donation by academic and special

libraries by year, 1979-199.1.

2. Categories of applications of videodisc technology

in surveyed libraries.

Independent Variables

1. Type of library (Academic: private university,

public university, private college, public

college, private 2-year college, public 2-year

college; Special: professional firms, for-profit

medical corporate, for-profit other corporate,
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state (provincial) and local government, federal

government, non-profit medical institution, other

non-profit entity)

2. Number of people served by library

3. Materials budget

4. Equipment budget

5. Sources of funding used in adoption of videodisc

technology (Regular budget, capital expenditures,

grant or donation)

6. Number of professionals with equivalent of Master

of Library Science degree

7. Number of professionals with equivalent of

Master's degree in instructional technology,

educational media or educational technology

8. Number of full-time equivalent employees in entity

providing audiovisual services

9. Videodisc production by employees at parent

institution

10. Category of specialization of library/media

personnel engaged in videodisc production, if any:

(A) Library Administration; (B)Media/Audiovisual

Services; (C) Library Reference Services; (C)

Library Technical Services

11. Collection size in book volumes

12. Collection size, non-print materials, excluding

microforms
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13. Other video formats collected

14. Inclusion of video formats in a written collection

policy

15. Inclusion of microcomputer software in a written

collection policy

16. Presence of degree program in

radio-television-film or cinema studies among

academic libraries

17. Directive to adopt technology from a supervisor of

library/learning resources center director

18. Stated trial time for test of videodisc technology

(Six-month intervals to 3 years)

19. Intent to purchase CD-I, DVI, and other

all-digital multimedia technology in future

20. Necessity of full-motion, full-screen capability

of videodisc quality for future multimedia needs
21. Assessment of availability of videodisc software

in subjects appropriate for the library/learning

resource center

22. Implementation of other electronic library

automation projects (online public access

catalogs, local area networks, CD-ROM, other)

during 1979-1991

23. Perception of complexity of videodisc technology

implementation in relation to library staff

capabilities
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24. Years of experience as a librarian of director

25. General supervisory style within the library

26. Record of acquiring funds for speical initiatives

from "slack" resources within institution or

external sources

27. In academic institution, percentage of

developmental students among total enrollment

28. Influence of information from meetings about

videodisc technology

29. Influence of opinions of trusted colleagues toward

videodisc technology

30. Category of work of person who was primary

proponent for videodisc technology

31. View of videodisc technology as an enhancement of

an existing technology

32. Influence of lack of in-house disc recording

ability

33. Perception of cost-to-benefit ratio of videodisc

technology

34. Influence of possibly lower cost for production of

multimedia programs using all-digital computer

technologies rather than using a videodisc system

35. Use of a hypertext authoring system to create a

computer program

36. Attendance at professional programs or in classes

to learn how to use a hypertext authoring system
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37. Region in which the library/LRC is located

Hypotheses

The study tested the following hypotheses.

1. Libraries and information centers with large

materials and equipment budgets have a

significantly greater probability of collecting

videodiscs than those libraries with medium or low

budgets.

2. The effect of type of library, specifically

special libraries of for-profit organizations, on

collection of videodiscs is significant at the .01

confidence level.

3. There is a significant positive relationship at

the .01 confidence level between library

collection of videodiscs and videodisc production

within the parent organization.

4. There is a significant positive relationship

between videodisc collection and a directive to

adopt the technology from a supervisor of the

library/learning resources center director.

5. There is a null relationship between library

collection of videodiscs and all other independent

variables.

Significance of the Study

This study was significant because it was the only
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examination of the relevance of social and economic factors

to decisions about the adoption or rejection of videodisc

technology within libraries .and information centers.

Singarella, Bader, and Ramagli (1991) recently surveyed

the use of videodisc technology, including local production,

among academic health sciences libraries. Their informative

study focused on the experience with videodiscs of the

libraries that did acquire them, rather than factors

associated with the adoption or non-adoption of the

innovation. Their study also did not survey other academic

libraries and special libraries.

Ullmer examined various specific videodisc systems and

authoring software for library application, but he did not

explore the factors of this study (Ullmer 1989).

Oberhauser observed,

Several aspects of this investigated area invite
further research... Previous surveys of optical
discs in libraries have mainly focussed on
CD-ROM, and no quan- tifying research has beendone on the spread of other optical storage
media in general and multimedia in particular inthe various fields of library and information
services (Oberhauser 1990).

The study was also important as an addition to the

literature on diffusion of technological innovation as it is

applied to library and information science. Rogers' (1962)

model of the innovation decision-making process and his

later refinements to the model have provided a framework for

most subsequent scholarship in this area. Landau and others
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extended that model to determine what type of information

products a user requires at each stage of the decision

process (Landau et al,1982). Fine has extensively

researched the concepts of resistance to innovation and the

modeling of social change within libraries (Fine 1979, Fine

1986). Griffiths and others carried out the most exhaustive

project to date in relating an innovation-decision model to

exploring innovations in library and information science.

McKee has applied Rogers' innovation-decision model to the

professional literature on Compact Disc-Read Only Memory

(CD-ROM) as a diffusion medium (McKee 1989).

Assumptions

Several assumptions must be made explicit at the

beginning of this study. One is that library directors, or

those librarians or media professionals assisting them, were

honest and accurate in answering the questions of this

study's survey. The investigator took care in assuring

questionnaire recipients that their response data would be

held in full confidence and reported only in summary form.

This study also assumed that the American Library

Directory 1991-92 was a sufficiently accurate database from

which one could generate a valid random sample of academic

and special libraries of the United States and Canada.

Limitations

This study was limited to academic and special libraries
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in the United States and Canada. Generalization of the

findings to public or school libraries in the two countries

would risk error. Any generalization beyond the geographic

sampling frame would risk error due to political, economic

and cultural differences.

The results of this study are applicable only in a

generalized sense to considerations of technologies other

than videodisc technology. However, some questions used in

the survey do provide information that could be used in

making decisions to acquire and implement the digital

multimedia technologies of Compact Disc-Interactive (CD-I)

and Digital Video Interactive (DVI) and of hypertext

authoring systems, particularly of Hypercard.

The results of this study could not be considered

evidence of strict causal relationships among variables but

only of possibly significant statistical relationships

between variables.

Definition of Terms

The following definitions pertain to terms as they are

used in this study. Other terms not listed in this section

are defined where the terms first occur in the study or may

be found in Appendix D.

Capacitance Electronic Disk (CED). One of two videodisc

formats to employ electrical capacitance writing and reading

systems. Used a stylus to read grooves and playback signal.
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Had minor interactive capabilities. Developed and marketed

chiefly by RCA in North America, but discontinued in 1984.

College. An educational institution whose mission is

primarily to teach undergraduate students in bachelor's

degree programs.

Compact Disc - Digital Audio (CD). The first of the laser
optical digital 4.72 inch discs to come out of research that

began with the laser videodisc. Music storage and playback

standardized among manufacturers.

Compact Disc-Interactive (CD-I). A system in which video,

audio, text and graphics stored digitally on a 4.72 inch

disc can be played back on a player connected to home TV and
stereo equipment. Compresses video at a 100:1 ratio.

Compact Disc - Read Only Memory ( ROM). Medium for

digital storage on 4.72 inch disc and retrieval from a disc

drive input of a microcomputer. Can incorporate digitized

illustrations, audio, and animation with text. CD-ROM disc
is read-only once pressed. CD-ROM recording units were

beginning to be marketed in 1992.

CD-ROM Extended Architecture (CD-ROM XA). Digital, optical

medium allowing interleaving of compressed audio with text,

data and graphics on the 4.72 inch disc. Improvement in
multimedia capabilities over CD-ROM, for which separate

audio and text-graphics sections prevented audio-text-

graphics synchronization. Seen as bridge between personal

computer/CD-ROM environment and CDI and as a standard format
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for developing multimedia publishing optical products.

CDTV. Developed and marketed (beginning in 1991) by

Commodore for multimedia software to be played on Amiga

microcomputer systems. CDTV effects a 4:1 compression ratio

and displays video on the Amiga in half-screen size and at

15 frames per second, giving interrupted rather than full

motion. CDTV uses a standard CD-ROM drive as a player.

Constant angular velocity (CAy). "Standard play" laser

videodisc format most commonly used for interactive appli-

cations. Each of 54,000 frames is addressable and can be

accessed generally in less than three seconds. Up to 30

minutes of full-motion video can be recorded on each side of

the 12" disc, which rotates at a constant speed of 1,800

rpm. Two audio tracks can be played along with the video.

Constant linear velocity (CLV). "Extended play" laser

videodisc format most commonly used for linear applications

such as feature films. Up to 60 minutes of full-motion

video can be recorded on each side of the 12" disc.

Searching is limited to pre-encoded chapter stops and

minutes and seconds.

Developmental students. Those students whose skills,

knowledge, and academic abilities are significantly below

those of typical students in the colleges in which they are

enrolled (Maxwell 1981).

Digital Video Interactive (DVI). Developed first by RCA and

since by Intel and International Business Machines (IBM),
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this CD-ROM-based format uses a set of circuit boards

inserted in an IBM PS/2-compatible microcomputer to store

and play over one hour of full-motion video. DVI compresses

data by a 160:1 ratio, thereby also giving it capability to

encode 650,000 pages of text. DVI products will operate

under the new 32-bit version of the OS/2 operating system.

Although two products are to be available in 1992, most

present marketing is directed to software developers.

Full-motion video. Real-time, instead of compressed time,

playback of videotape.

Full-screen video. Video display of video material covers

entire screen of television or monitor.

JPEG. A standard for digital compression of still images,

such as photographs, that was developed by the Joint

Photographic Experts Group and adopted by the Group's

chartering organizations, the International Standards

Organization (ISO) and the International Telegraph and

Telephone Consultative Committee (CCITT). JPEG techniques

may also be used for video, which is a series of still

frames transmitted either 25 or 30 frames per second.

Level one interactivity. The videodisc player is controlled

with a keypad or barcode reader. The user may enter

chapters and frames to go to an area on the disc, request a

still frame, or scan forward or reverse. User directly

controls all branching.

Level two interactivity. A computer program is encoded on
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audio channel two of the videodisc and loaded into the Level

II player's programmable memory. User enters responses on a

keypad. Branching is controlled by the program in memory.

Level three interactivity. The videodisc player is

controlled by an external computer and programmed software

usually stored on a floppy disk. The user may choose what

to study from a menu and is required to choose answers to

questions. Depending on the learner's response, the program

branches and displays on screen another segment of the

videodisc's content or a computer graphic or text. This is

the highest level of interactivity, and the degree of user

activity allowed is determined by the program's creator.

Responses can be saved and evaluated on a floppy disk, and

the program can be amended easily.

Library equipment expenditures. Amount expended for pur-

chase of new or used library hardware and furnishings,

including cost of warranties in year of equipment purchase.

Library materials expenditures. Amount expended for acqui-

sition of books, periodicals, microforms, audio-visual

materials, and computer software.

Non-educational, for-profit organization. A library parent

institution in which the primary purpose is the conduct of a

commercial business or firm at a monetary profit.

Non-educational, non-profit organization. A non-degree-

granting library parent institution which is not established

for the primary purpose of making profits. For the purposes



21

of this study, a library in this category also does not

function as a public library serving a municipality, county,

or multi-county system.

University. An educational institution in which the degrees

conferred include the master's degree.

For definitions of related terms, the reader should

consult Appendix D.

Organization of the Remainder of the Study

Chapter II of this study examines Rogers' theory of the

diffusion of innovation as a model of analyzing innovation

diffusion. The author also presents in Chapter II a review

of the literature concerning the development of videodisc

technology and applications related to library and

information science of that technology.

Chapter III is a description of the methodology used in

deriving a random sample of the population, designing a

questionnaire and undertaking the collection of data.

The author presents in Chapter IV analysis of the data

from the survey's responses.

The summary, conclusions, and recommendations in

Chapter V conclude this study of the research problem.



CHAPTER 2

REVIEW OF THE LITERATURE

Through a review of the literature, the researcher

examines in this chapter the history of videodisc technology

and its applications in libraries and information centers in

the United States and Canada. The author also reviews

issues and applications of interactive video in education

and training. The chapter concludes with a discussion of

factors existing within libraries as social systems and

factors in their economic and political environments that

may have influenced the adoption of videodisc technology in

libraries.

First, however, the researcher presents a review of the

literature concerning the concepts and theoretical

viewpoints of Everett M. Rogers and others on the diffusion

of innovations.

Diffusion of Innovations

Rogers defines an innovation as "an idea, practice, or

object that is perceived as new by an individual or other

unit of adoption" (Rogers 1983, 11). Diffusion is a

"process by which an innovation is communicated through

certain channels over time among the members of a social

system" (Rogers 1983, 5). Communication is a process of

22
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sharing or converging of information that participants carry

out in order to reach some understanding (Rogers and

Kincaid, 1981).

Since diffusion is a process of communicating new

ideas, some degree of uncertainty is involved in the

process. Rogers defines uncertainty as "the degree to which

a number of alternatives are perceived with respect to the

occurrence of an event and the relative probability of these

alternatives. Uncertainty implies a lack of predictability,

of structure, of information" (Rogers 1983, 6). Information

is a message obtained or received by the questioner that may

or may not reduce uncertainty about some observation.

Semantic information theory further delineates that

information, "the difference between two uncertainties,"

uncertainty before and after the message, is a measure of

the constraint the message imposes on logical.iselection

among the alternatives (Krippendorff 1989).

The four primary elements of diffusion are the

innovation, communication channels, time, and the social

system.

The Innovation

If an idea, practice or object is perceived as new by

an individual, it is an innovation. New knowledge is not

the only criteria to determine newness in an innovation.

Someone may have known about an innovation for
some time but not yet developed a favorable or
unfavorable attitude toward it, nor have adopted
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or rejected it. The 'newness' aspect of an
innovation may be expressed in terms of knowledge,
persuasion, or a decision to adopt. (Rogers 1983,
11)

Rogers defines a technology as "a design for

instrumental action that reduces the uncertainty in the

cause-effect relationships involved in achieving the desired

outcome" (Rogers 1983, 12). The potential adopter of a

technological innovation usually has uncertainty about the

innovation's expected consequences and benefits and about

how and why the innovation works. If the innovation is

perceived as possibly contributing to a solution of the

individual's felt need or perceived problem, the individual

will feel motivated to seek information about the

innovation.

Once such information-seeking activities have
reduced the uncertainty about the innovation's
expected consequences to a tolerable level... a
decision concerning adoption or rejection will be
made. (Rogers 1983, 13)

Attributes of Innovations and Their Rates of Adoption

Rogers posited that each innovation can be perceived as

having five attributes or characteristics: relative

advantage, compatability, complexity, trialability and

observability (Rogers 1983).

Relative advantage is defined as "the degree to which an

innovation is perceived as being better than the idea it

supersedes" (Rogers 1983, 213). The nature of the perceived

relative advantage may lie in the status the innovation
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could confer on the adopter, an economic savings, or some

other benefit that was non-economic. Griffiths and others

(1986) observed, for example, that the most significant

benefit of innovations adopted by libraries since 1960 has

been the expanded services offered to the library user.

"Users can now gain access to much more information, in many

more different forms, much more rapidly than before"

(Griffiths et al. 1986, 54).

Compatability is "the degree to which an innovation is

perceived as consistent with the existing values, past

experiences, and needs of potential adopters" (Rogers 1983,

223). Past experiences with somewhat related ideas decrease

uncertainty about an innovation and are familiar standards

against which the innovation can be assessed. The degree to

which an innovation is thought to address needs of the

potential adopter's clients is a highly practical dimension

of compatability.

Complexity is "the degree to which an innovation is

perceived as relatively difficult to understand and use"

(Rogers 1983, 230). Complexity is the only one of

Rogers'attributes of an innovation which is negatively

related to its rate of adoption.

Trialability is "the degree to which an innovation may

be experimented with on a limited basis" (Rogers 1983, 231).

Generally, early adopters attach more importance to

trialability than late adopters, because the late adopters
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can rely vicariously on the experience of the early adopters

with the innovation.

Observability is the degree to which the workings and

the results of an innovation are visible and describable to

others.

Rate of adoption is "the relative speed with which an

innovation is adopted by members of a social system" (Rogers

1983, 232). It is generally measured by the number of

adopters over a certain number of years, and it numerically

expresses the steepness of the adoption curve of an

innovation. Besides the perceived attributes of an

innovation, other variables affecting its rate of adoption

are (1) the type of innovation decision (optional,

collective or compulsory), (2) the communication channels

used to convey and receive information about the innovation,

(3) the nature of the social system, and (4) the degree of

effort by persons advocating change to diffuse the

innovation (Rogers 1983).

Rogers defines innovativeness as "the degree to which

an individual or other unit of adoption is relatively

earlier in adopting new ideas than other members of a

system" (Rogers 1983, 242). Based on observation of

diffusion research publications (over 3,000 by 1983), Rogers

divided the continuum of innovativeness into five adopter

categories - innovators, early adopters, early majority,

late majority, and laggards. Griffiths (Griffiths and



others 1986) used early adopters, mid-adopters, and late or
non-adopters as a modification of these categories as
indicators of innovativeness. Among Rogers' generalizations
about diffusion research related to innovativeness, he
observed that earlier adopters have higher income, more
contact with possible change agents, are part of larger
units, and are more likely to have a commercial rather than
a subsistence economic orientation than are late adopters.

Similarly, Griffiths and others (1986) found that:
larger systems generally adopt earlier and smallersystems later.. .It is probably not size per se butother things that come with size, e.g., greaterre-source aggregation, more staff differentiation,and more visibility to vendors, that produce thiseffect. ... Larger systems have a betteropportunity to earmark significant slack resourcesfor innovation through centralization of fiscalmanagement and aggregation of revenues (Griffithset al. 1986, 208).

Social System

Rogers defines a social system as "a set of

interrelated units that are engaged in joint problem solving
to accomplish a common goal" (Rogers 1983, 24). All

academic and special libraries in the United States and
Canada could therefore constitute a social system.

Communication Channels

A communication channel is the means by which a message
gets from a message originator to a receiver. Mass media
channels are means of message transmission that involve a

27
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mass medium, such as television, radio and newspapers

(Rogers 1983, 198). Interpersonal channels involve a face-

to-face exchange between two or more individuals.

Cosmopolite communication channels are those from outside

the social system being investigated. Localite comunication

channels reach individuals within their own social system.

Time

Completing the elements of the process of diffusion is

the dimension of time. Time is involved in diffusion in the

innovation-decision process as a period of time from

awareness of an innovation to its adoption or rejection.

The time dimension is involved in diffusion also in the

innovativeness of an individual or decision unit - that is,

the relative earliness/lateness with which an innovation is

adopted.

There are other models for innovation diffusion.

Diffusion of innovation has been described as one of the

most widely studied social phenomena (Rogers 1983) (Mahajan

and Peterson 1985). A discussion of the theories is beyond

the scope of this study. Because it is a well-defined model

of the innovation-decision process previously applied in

library and information science research, the model

developed by Rogers is a likely context for continued study

of innovation diffusion in information science. Following

is a review of the literature of the development and



applications of the innovation of videodisc technology

related to the environment of North American academic and
special libraries.

The Development of Videodisc Technology

Experimentation

Paul Nipkow of Germany patented in 1884 a disc for
visual images that was created through a mechanical scanning

process (Haynes 1989, 13). In the 1920s Scottish television

pioneer John Logie Baird chose to work with Nipkow's idea.
Baird developed a system which recorded 30 scanning lines at
12.5 frames per second onto a waxed phonograph record (Rice
and Dubbe 1982). In 1926 Baird patented the Phonovision

disc, the first operational videodisc. The disc was sold
rather unsuccessfully as a "warm-up" for the lengthy tuning

process for BBC reception on Baird Televiosor receivers.

In the United States, Ampex met the need for a way to
store television programs for later broadcast by introducing

the videotape recorder (VTR) in 1956.

The 3M Company and the Stanford Research Institute

collaborated to experiment with videodisc as a means to
develop an inexpensive home video system. SRI developed the
format of 1,800 revolutions per minute that would be used in
all subsequent constant angular velocity (CAV) optical

discs. The emphasis of 3M was on developing plastic

29
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coatings for videodiscs and on videodisc recording and
replication (Haynes 1989).

Although Theodore Maiman developed the first laser in
1960, much more research would occur before the first

laserdiscs were marketed in North America in 1978. The

laser optical reflective videodisc was developed over ten

years by a complex web of companies, and since 1984 it has
been the primary format for videodisc technology.

N.V. Philips of the Netherlands initiated a development

project in 1969 with its subsidiary, PolyGram, a record

production company. PolyGram became disaffected with the

project and was replaced by MCA, a media conglomerate that
wanted to realize a larger market for some 11,000 titles in
its film library (Haynes 1989). In 1972 MCA demonstrated

the first optical laserdisc system to electronic

manufacturing companies.

Reaching the Marketplace

The first videodisc system to be extensively marketed

was a mechanical system, TeD, from Teldec, owned by

Germany's AEG Telefunken and Britain's Decca Record Company.

Launched in 1975, TeD stored its audio and video in grooves,
recorded by advanced audio recording methods. An electro-
mechanical transducer with a diamond stylus was used for
playback (Haynes 1989). The TeD system was marketed for
less than two years. Parsloe (1983) cited poor picture
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quality and low number of discs as contributing factors to
the failure. Tiedemann (1984) cited the maximum playing

time of 10 minutes as a basic reason for TeD's demise.

On December 15, 1978 the first consumer laser optical

videodisc system was marketed in North America by Philips

and MCA. Philips shipped the players under its Magnavox

label. The only drawback to this debut was the high

percentage of discs that were returned to the company with
errors and poor video quality. These problems were mainly

attributable to a lack of knowledge on the part of Philips

and MCA about the extent that a dust-free environment was
required in the optical disc mastering and replication plant

(Isailovic 1985) (Haynes 1989).

In the industrial market, MCA, encouraged by

negotiations with General Motors for a large number of
videodisc systems, had become a partner with Pioneer

Electronics, Japan and jointly set up Universal Pioneer

Corporation (UPC) in Japan. UPC emphasized the importance

of interactivity for education and training, and Philips

built remote control into their 7800-line of players.

After struggling to manufacture enough players and
master discs for the 12,000 player order of GM, MCA signed a
partnership agreement with International Business Machines
(IBM) and formed DiscoVision Associates (DVA). DVA

supervised the mastering/replication plant in Carson,

California.



Pioneer established a pilot research plant in Kofu,

Japan, refined disc manufacturing procedures, and extended
playing time of the CAV disc to 30 minutes per side. By the
end of 1981 all manufacturing of the MCA-IBM-Pioneer

triumvirate had been moved to Japan.

The Capacitance Electronic Disc

Also in 1981 RCA released its capacitance electronic
disc (CED) system, Selectavision, amid a $20 million

promotion campaign. In the first five weeks 200,000 discs

and 26,000 players were sold (Haynes 1989).

CED discs were 12" in diameter, rotated at 450 rpm with
four frames per rotation, and they featured spiral grooves

that had video and stereo audio signals stored in pits by an
FM encoding method (Sigel 1980). The electrical charges on
the disc were read by an electrode-bearing stylus.

Isailovic (1985) estimated that the lifetime of the stylus

was measured in the hundreds of hours, while that of the
videodisc laser was measured in the thousands of hours

(Isailovic 1985, 17). The life expectancy of the CED disc
was greater than a phonograph record (Haynes 1989). The
original CED discs were not designed to have interactivity.

Although RCA brought out a somewhat interactive CED
disc in 1983, the CED division of RCA was already in
financial trouble at that time. Over three years of
operation, RCA had lost approximately $580 million (Haynes
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1989). Because RCA had produced about 1200 movie titles on
discs and shipped to dealers about 550,000 players, the RCA
decision to withdraw from the videodisc field in April,

1984, sorely affected the videodisc industry. One author
blamed self-made competition: "RCA had created a failure
from success as its videotape players sold rapidly at lower
and lower prices, undoing the market for the videodisc

player in the home" (Miller 1987).

Numerous authors have cited the penetration into the
market of videocassettes and players as a primary reason for
the sales of videodiscs and disc players not measuring up to
forecasts in the early 1980s (Klopfenstein 1986) (Gindele

1988) (Secunda 1988) (Haynes 1989) (Chisholm 1990) (Saffady

1990). The CED disc was marketed at exactly the same time
as the initial rise of the videocassette recorder and 1/2"
video formats, and competition for the consumer's dollar
could probably not have come at a worse time on the scale

that RCA attempted.

Back to theLaser Reflective Videodisc

In March 1982 Pioneer Video took over officially the
laserdisc manufacturing operation of DiscoVision Associates.

In December 1985 Pioneer Video was closed and the videodisc
group folded into Pioneer Electronics USA. N.V. Philips
first withdrew from the consumer videodisc and player market
in 1985. In 1986 Philips opted for a lower profile in the
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industrial player market as well as it greatly increased its
commitment to the CD-ROM market and to development of-

Compact Disc Interactive (CDI).

Pioneer continued, however, to advance videodisc

technology even through the lean years of 1984-1988 when it
and Sony were the only large manufacturers of videodisc

hardware for North America. Pioneer brought onto the market

the first combination drive that would play a videodisc and
a compact audio digital disc. Pioneer introduced the

Compact Disc-Video in 1986. CD-Video, which can play five
minutes of full-motion video and over 20 minutes of digital

audio, was intended to appeal to the music video audience.

In 1987 Pioneer introduced the first combination player for
laserdics, compact audio discs, and CD-V. But sales of CD-V
did not meet expectations, and Pioneer announced it was
dropping the medium as of 1992. In 1988 the LD-W1 player

was introduced, allowing consumers to play both sides of a
disc without turning the disc over.

Laserdisc players sold to dealers in the United States

in 1988 totalled 100,000; in 1989, 150,000; in 1990,
168,000; and in 1991, 260,000, as shown in Figure 1.

It is estimated that there were 6,000 commercially

available videodisc titles in the United States in 1991, up
from 4,000 in 1990 (Screen Digest 1991) (Video Week 1990).
Japan's Electronic Industry Association noted that the
number of titles had been raised to 7,500 as of March, 1992.
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Figure 1.--Number of videodisc players sold to U.S. dealers
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Those totals indicate a resurgence in the number of audio-

visual materials put on videodisc and in the demand for disc

players. Approval for a science textbook in videodisc

format by the Texas Education Agency statewide is another

indication of the growing acceptance of interactive

videodiscs as rich learning tools (Eiser 1992).

Features of Videodiscs

What is a videodisc? Simply defined, a videodisc is a

plastic and aluminum 12" or 8" disc on which can be recorded

analog video signals and text, audio, and graphics. As seen

from the review of the literature of its history, the term

"videodisc" includes both optical or laser discs and



36

capacitance discs, although grooved capacitance discs are no

longer marketed. A commercial mastering and replication

process is required for recording. Playback requires a

television monitor or receiver and a videodisc player, the

latter which can be controlled by a microcomputer and

application program through an interface device.

A discussion of the features or capabilities of

videodiscs will further define the subject.

In library and information science literature, Gray

(1978), Wood (1980) (1981), Chadwyck-Healey (1983), Kearsley

(1983), Sustik (1983), Tross (1983), Troutner (1983),

Gayeski and Williams (1984), Schwerin (1984), Duchesne

(1985), Saffady (1985) (1990), McQueen and Boss (1986),

Miller (1987), Hammond (1990), and Carty (1991) all

presented a discussion of the features of videodiscs. This

effort to inform the reader about the dimensions of the

innovation is indicative of communication in Rogers'

knowledge or awareness stage of the innovation-decision

process. The following can be said to represent the basic

features of the laser optical reflective videodisc or

laserdisc in North America:

- For CAV format discs, storage of up to 54,000 images as

National Television System Committee (NTSC) frames on a one-

sided disc;

- Fast access rate between 0.5 and 3 seconds for each of

54,000 frames;
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- Random access to single frames by frame number makes

interactivity by user possible, particularly in Level III

discs with connection to a microcomputer by an interface;

- Sharp still-frame reproduction maintainable over long

periods without wear;

- Much greater play life of player and disk than of

videocassete recorder and videocassette;

- Superior picture resolution to that of both 3/4" U-Matic

and 1/2" VHS and Super-VHS videocassettes.

- Quality of analog sound equal to that of hi-fi

videocassette, but it surpasses that when sound recorded

digitally;

- Cannot be recorded or erased in-house, while videocassette

systems can;

- Much fewer available pre-recorded titles than on

videocassette;

- Generally higher player cost than VHS videocassette

recorders, particularly at the lower price spectrum;

- CAV videodiscs can play 30 minutes of video.per side,

while CLV discs can play 60 minutes per side without

interactive features.

Other Optical Videodisc Formats

LaserFilm, first marketed by McDonnell Douglas

Electronics Company (MPEC) in 1986, was a videodisc composed

of mylar film recorded and read by a laser. The disc had
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the potential to be less expensive than reflective

laserdiscs because it did not require a pre-master disc

(Haynes 1989). MDEC was reportedly seeking a buyer for the

rights to LaserFilm in 1989 (Ullmer 1989).

Thomson-CSF of France introduced in 1980 its optical

transmissive disc for the educational/industrial market.

Made of a thin foil of plastic, the disc permitted the

playback laser to read both sides, via a refocusing process,

without the need to turn over the disc. Zenith developed a

playback system to support this transmissive disc, but

Thomson halted production on this format in 1981. Since

that time Thomson has directed its optical technology

efforts primarily to development of the recordable Digital

Optical Data Disc for large text archival purposes (Haynes

1989).

Other Capacitance Videodisc Formats

The Japan Victor Company (JVC), a subsidiary of

Matsushita, launched in 1983 a grooveless capacitance

videodisc system, Video High Density (VHD). The system has

been marketed almost exclusively in Japan, where the

cumulative number of VHD and optical reflective laserdisc

players reached about 3.5 million in 1991 (Screen Digest

1991). The VHD videodisc is interactive, and music can be

digitally recorded onto it.

Because the stylus does not ride in grooves in the VHD,
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the life expectancy of the disc is about four times the life

of the former CED disc. The same VHD player can be used for

each of the three broadcast/receiver standards (Haynes

1989). Those are NTSC (for the U.S., Canada, Mexico, Japan,

and others), Phase Alternative Line (PAL, in more than 30

countries, mostly in Western Europe), and Sequential Couleur

a Memoire (SECAM, in France, the former USSR, and 20 other

countries). The NTSC standard is 525 lines or 640 x 480

pixels to reproduce the television image at 30 frames per

second. PAL and SECAM transmit 625 lines or 768 x 576

pixels to reproduce the image at 25 frames per second.

Matsushita, Sony, Pioneer, Sanyo and Toshiba agreed in 1991

on a laserdisc format for High Definition Television, the

system using 1,125 lines that has been gracing Japanese

television on a trial basis for several years.

Interactive Video

Corporations such as MCA and RCA had a large economic

incentive to develop the videodisc and the videocassette as

home distribution media for feature films in which they were

involved in the entertainment industry. In the academic and

training communities, however, individuals involved in

developing computer-assisted instruction (CAI) and other

learning materials could see the two video formats as an

addition of the teaching capabilities of television or video

to the programs that they designed.
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Jonassen (1985) and Lucas (1992) described computer-

assisted interactive learning as a learner and a computer

actively responding to information and adapting to the

responses. Interactive video is "an instructional delivery

system in which recorded video material is presented under

computer control to viewers who not only see and hear the

pictures and sounds but also make active responses" which

affect the pace and sequence of the presentation (Heinich,

Molenda, and Russell 1989, 200).

This system of instruction combines the exposition

powers of video with the interactive nature of computer-

assisted instruction (CAI) (Laurillard 1984, 7). Hon (1983)

posited the intended affect of this union of programmed text

and graphics with less-abstract video: "The promise of

interactive video is that the user will have a real

experience, structured perhaps, but real enough to provide

perceptions not obtainable through passive watching or

through getting mere information" (Hon 1983, 22).

Hardware

All interactive video systems have four basic pieces of

hardware: (1) a video player (tape or disc); (2) a computer

(or microprocessor with a keypad); (3) an interface to carry

signals from #2 to #1; and (4) a television monitor or

receiver (Floyd 1982). The interface makes it possible to

alternate monitor display of text from the computer and
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video from the player.

Additional pieces of hardware may include a genlock
board placed in a slot of the microcomputer to allow

computer (i.e., digital) text and graphics to be overlaid

onto a video background on the monitor. A less expensive

option than purchasing a genlock board is to use a computer

monitor to display the text and graphics of the program

while the television monitor is used for analog video only.

The basic interactive video system described above by
Floyd (1982) is a playback system. With a Level III
interactive video system (see discussion below), a trainer,
educator or librarian has the impressive capability to
change the computer program that controls what existing

video/text viewing choices the learner has available to him
or her. The basic playback system does not give the

instructor the capability to record new video. To locally
produce an interactive video program of reliable technical
quality, the producer needs to add a video camera and
videocassette recorder or a camcorder, microphone, signal
correction equipment, and video editing deck and controller
to the computer, interface and monitor in order to implement
an interactive video production system. To "produce" a
videodisc as the project's video element in the system, the
production project would provide a final edited 3/4" or 1"
videotape to a videodisc mastering facility for mastering

and replication.
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Software Runs the System

The University of Nebraska Videodisc Design Production
Group's four levels of classification are the only widely
agreed upon characterization of videodiscs and the hardware
configurations to play them. Following what has become
conventional practice, the author is also applying them to
interactive video.

According to our definition of interactive video, a
videocassette or a Level I videodisc being viewed in a
monitor-player configuration does not comprise an

interactive video system. There is, however, some
interactivity in the situation which is called level I
interactivity. The viewer might access desired segments on
the videocassette by shuttling fast forward or backward to
anticipated or previously noted VCR counter numbers. Access
times to tape segments through counter numbers or even frame
counters are slow, and wear on the tape and VCR make frame
search accuracy low.

A Level I videodisc, not containing a computer program,
requires only a videodisc player (without a microprocessor)

and a television monitor or receiver in order to be played.
The interactivity of this system lies in the search features
of the disc and the fact that its user controls the player's
operation .with a keypad. The Constant Linear Velocity (CLV)
laser videodisc has been used mostly as a feature film
format. The recording of 60 minutes playing time per side



sacrifices single-frame and clear still-frame search

capability for the CLV. The CLV user can search by visually
scanning to the desired elapsed time on the disc and can
repeat any chapters or sections of the disc. With a

Constant Angular Velocity (CAV) videodisc, the viewer may
enter chapter or frame numbers to go to another area on the
disc in under three seconds, scan forward or reverse, slow
or speed motion, and hold a freeze frame indefinitely for
closer study. The user could make a list of a revised order
of segments and their starting frame numbers and use the
keypad to show the program in that order to others in a
classroom or learning resource center. With the recent
development of barcode readers, videodisc producers have
included tables of contents with barcode numbers on support
materials on some discs. The disc user can scan the desired
topic and then use the reader as a remote controller. The
player automatically holds at chapter and picture stops on a
CAV disc until the user presses the keypad to continue or
move to another section of the program.

The most basic software for a truly interactive video
system would be a Level II videodisc which would load a
small pre-recorded program into the player's microprocessor

upon insertion (There is no videocassette equivalent to the
Level II disc). In addition to enabling Level I

characteristics, the designer programs into the disc some
branching capabilities - menus of choices for the viewer,
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each choice moving the laser to read a different section of
the disc. The Level II disc provides opportunity for the
learner to respond to questions about the disc's subject and
to receive some feedback. Disadvantages of the Level II

disc, from the perspective of interactivity, are that the

content of the controlling program cannot be changed by the
user and that user responses cannot be saved. Also although

there can be several computer dumps from the videodisc, each
one is limited to the storage capacity of the

microprocessor. That was only one kilobyte for the first
several years of videodisc players (Utz 1984) and seven
kilobytes for newer Level II models (Kent 1987). The
designer of the disc programs it so that once the

microprocessor has conveyed nearly all of its instructions,

another blast of instructions, starting with erasing the
previous data, is fed to the microprocessor. In actuality

the storage limits of the player's microprocessor prevent
very extensive branching for the Level II disc (Uttz 1984)
(Miller 1987). Kent (1987) acknowledged that a Level II

player controlled by a program is appropriate for

applications such as commercial information kiosks and other
presentations where changing the program is not a high

priority. Currently, the author finds Level II videodiscs

rarely marketed to educational institutions.

Level III interactivity features either a videodisc or
videocassette and player controlled by a compatible computer
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and a software program usually on a floppy disc (Utz 1984).

Utz (1984) noted that the primary advantages of Level III

are the more sophisticated programming complexity offered by

a floppy disc with upwards of 64-kilobyte storage capacity

and the ease of revising the controlling program. Heinich,

Molenda and Russell (1989) added as advantages that the
program can adapt to the learner's ability and knowledge

level and that a variety of media formats may be included on

this one system. Branches can be much more extensive than

in Level II programs in conducting and responding to a

learner at a particular knowledge level through a program

that might meet his or her information need. A Level III

videodisc may also have multi-purpose usage, such as one

computer program for management, one for skilled

technicians, and another for new employees of a company.

Computer manufacturers and software creators have

developed user-friendly features that have supported more

interactivity in interactive video. IBM introduced in 1986

its InfoWindow System which can convert a monitor to a
touch-screen display. Apple Computer's graphics-oriented

Apple and Macintosh screens invited the user to employ a

mouse to click on choices, and IBM and IBM-compatible

manufacturers followed suit when the speed of using a mouse
for selecting icons became evident. The user can also use
the full keyboard for Level III responses.
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To create programs and retain user's responses, one

needs an authoring software program to install in the

computer, the video disc or cassette, the control programs

on floppy discs that accompany pre-recorded discs or

cassettes and can often record users' responses, and floppy

discs for creating new controlling programs.

Level IV interactivity has been recognized as not being

very well defined (Miller, C. 1987) (Phillipo 1988) . It is

usually thought to include artificial intelligence programs,

techniques to create expert programs, and probably virtual

reality systems as well. Level IV systems are designed to

emulate the problem-solving procedures of experts so that a

diagnosis or solution to a problem could be negotiated in

interchange between the human and computer-video system

(Phillipo 1988).

Additionally, one could acquire for the microcomputer a
hypermedia authoring system, such as HyperCard or LinkWay,

to create and/or run interactive video programs with linked

concepts or elements. In a hypermedia program, any word or

graphic may be designated as a node, linked to explanatory

text, graphics, or motion video segment, all of which could

act as nodes for linkages of additional elements, and so on.
Their association form a set of cards or folders. There can

be thousands of links or pathways in an interactive video

program created with a hypermedia authoring system.
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There are differing opinions expressed in the

literature concerning the interactiveness of hypermedia

programs in relation to that of Level III interactive video.

Hypermedia has sometimes been described as a level higher in

interactivity than Level III (Chen 1989) (Getz 1990)

(Locatis, Charuhas and Banvard 1990) (Kearsley 1992).

Kearsley observed that hypermedia involves a change in the

teaching and learning approach: "Students must be allowed to

use hypermedia systems to explore a topic. When using an

interactive multimedia system with a group of students,

presentations tend to be driven by the questions and

interests of the students rather than by predetermined

sequences" (Kearsley 1992, 107). "The Illuminated Books

and Manuscripts," a new program from IBM on six videodiscs

and six CD-ROM discs, is an example of a hypermedia-linked

program that offers the learner the opportunity to add views

and comments into the program's database (Flanders 1992).

Hansen, however, described hypermedia (for which he used the

term "hypertext" interchageably) as:

only a tool, not a teaching machine. It
facilitates the learning process without trying toprescribe the learning outcome. It organizes
learning behavior without regimenting it. It isnot as passive a tool as a data base or any of thetraditional computing tools, and it is not as
active as a CAI program.
(Hansen 1990, 14)

Clearly, hypermedia is an increasingly-used enhancement

to interactive video in the exploration interactivity
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allowed the learner. Apple Computer has provided a copy of

HyperCard for free with each Macintosh sold since 1987,

thereby expanding the base of users who can become

application authors, creating programs on computer discs for

personal use, business, education or commercial distribution

(Apple Computer, Inc. 1989). Kearsley (1992) described

about 20 hypermedia research projects, a majority of them

using videodiscs, currently being conducted at universities

and colleges in the United States. Catalogs from major

videodisc vendors increasingly feature hypermedia-based

programs. And several writers have stressed the cost

effectiveness of using hypermedia authoring systems to

repurpose commercially available discs for local needs

(Jones 1988) (Magel 1988) (Jonassen 1988-89) (Lamb 1989)

(Swanson 1989) (Sayre and Montgomery 1990) (Bergeron and

others 1991).

An interactive video system now can also involve using

a motion video adapter card for the microcomputer to

digitize the analog video images from a videodisc player or

VCR or camera for display in a window on the computer

monitor. This method digitizes the images as computer

graphics, displays and discards them, rather than storing

them, since for a screen resolution of 512 X 480 pixels, one

second of video would require 7.5 megabytes of storage (Getz

1990, 40) (Galbreath 1992, 28).
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More complex still is the progression of interactive

video systems to the level of digital multimedia formats.

Digital multimedia technologies include CD-ROM-based optical

systems, as well as computer hardware and computer software

systems, that can be used to store, retrieve and edit video,

text, graphics and sound in digital form (Bailey 1990).

Digital multimedia are characterized by compression-

decompression techniques to handle the storage requirements.

Any video signals imported into a digital multimedia system,

whether they are from videodisc, videotape, or directly from

a video camera, are digitized and then compressed for

storage onto a computer hard disc or floppy disc. The

compressed, digitized video images can also be sent through

transmission technologies, such as fiber optics, that are

increasingly becoming digitally oriented. The prospects for

networking of interactive multimedia programs therefore

reside with digital multimedia.

Many observers of interactive video have thus noted in

the literature that improvements in digital multimedia, in

which "computer and telecommunications equipment can store,

process, and transmit the information" (Galbreath 1992, 28),

will inevitably replace analog video in the multimedia mix

(Ambron and Hooper 1988) (Bailey 1990) (Barker and Tucker

1990) (Saffady 1990) (Bruder 1991) (Chen 1992) (Galbreath

1992) (Schroeder 1992).
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Issues in Interactive Video

Issue # 1: The Model or Approach to Interactivity

Heinich, Molenda and Russell (1989) defined learning as

"a general term for a relatively lasting change in

performance caused directly by experience; also, the process

or processes whereby such change is brought about" (Heinich,

Molenda and Russell 1989, 440). To this behavioral

interpretation of learning, one could add a more cognitive

dimension, that learning also means some construction of

understanding or knowledge and the person's awareness of

that knowledge (Thompson and Jorgensen 1989, 24). A

complete discussion of learning through the use of

audiovisual media was outside the scope of this study. For

the purposes of this study, the author examined the

literature concerning the approaches. of instructional

designers of interactive video to learning through the use

of that medium and posited how those approaches may have

influenced the videodisc programs that have been available

to libraries.

Talking about previous technologies and videodiscs as
an example of a current innovation, Hon observed in 1982:

"In the past, much technology evolved to solve problems...

Today, technology may come into existence before people

really have figured out what to use it for" (Hon 1982, 124).
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David Jonassen cautioned instructional designers in

1985 that the phenomenon of hardware technology-driven

design for interactive videodisc programs contradicted the

systematic design processes in which they said they believed

(Jonassen 1985, 7). Despite the great potential of

electronic interactive technologies, Jonassen added, "we

must start with an analysis of the problem and develop solid

instructional designs before considering the medium"

(Jonassen 1985, 16). The problem in education and training

will always relate back to some need of the learner to

learn. Jonassen (1985) defined interactive lessons as

"those in which the learner actively or overtly responds to

information presented by the technology, which in turn

adapts to the learner, a process more commonly referred to

as feedback" (Jonassen 1985, 7). Of particular value at a

time when newer, computer-based technologies .are

increasingly capable of accomodating complex interactive,

adaptive designs, a classification of the types of

interaction and adaptation available to instructional

designers was developed by Jonassen (1985). According to

the combinations of design options, the designer has at

least 144 ways to custom make the presentation. From least

to most interactive, Jonassen classified the types of

programs as drill-and-practice, tutorial, problem-solving,

simulation, and knowledged-based or artificial intelligence.
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Thompson and Jorgensen (1989) divided possible

approaches to interactivity into reactive, interactive and

proactive models. Programs that call upon the learner to

press a space bar to advance the program, make routine

choices requiring only short-term memory, or do simplistic

cognitive manipulations of the material assume the learner

is in a reactive relationship to the instruction (Thompson

and Jorgensen 1989, 24). This corresponds to a simple

drill-and-practice program, and the result represents rote

knowledge from a Piagetian perspective (Thompson and

Jorgensen 1989, 24). The interactive model puts the learner

in position to engage in both structured question-and-answer

opportunities and more open-ended exchanges with the

computer program. This interactive approach is modelled

after a tutoring or coaching relationship (Thompson and

Jorgensen 1989, 25). Learners in the proactive model are

involved as decisionmakers in their interactions and are

called upon to deduce principles from their actions and

experiences. This model is increasingly used as new

computer tools such as windows, touch screens, expert system

software, and hypermedia have become available (Thompson and

Jorgensen 1989, 24-25).

The literature on instructional design of interactive

video materials frequently stated that, dependent upon the

objectives of the learning task, characteristics of the

learner, and the curricular context in which the material is
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being acquired, any of the models of interaction may be

appropriate for the learning situation(Floyd1982) (Laurillard

1984) (Hannafin 1985) (Jonassen 1985) (Iuppa and Anderson

1988) (Beardslee and Davis 1989) (Thompson and Jorgensen

1989) (Lucas 1992).

Hannafin (1985) listed 12 propositions concerning

interactive video that needed empirical research. He

included these propositions: that providing students with

instructional control is not likely to prove effective

unless coaching or advisement procedures are utilized; that

type and nature of interactivity affects the magnitude and

type of learning; and that efficiency of learning from

interactive video is negatively correlated with

interactivity.

The degree of control of the interactive program that

the learner should have is a contentious issue. Laurillard

(1984) found in a non-empirical study that students could

make use of and enjoy an interactive video system in which

they had maximum control of the sequence of content, choice

of exercises, level of difficulty, and alternation between

video sections without questions and textual-graphic

sections with questions. Laurillard (1984) also noted the

students made use of advice on some suggested sequence and

strategy when advice was offered. Schaffer and Hannafin

(1986) did not support one of Hannafin's earlier (1985)

propositions. They concluded from an empirical study that.
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progressing the interactivity and learner control of video

instruction yielded increasingly greater learning. A high

degree of learner control has been advised by researchers

for learning complex intellectual skills (Friedlander 1988)

(Locatis, Charuhas, and Banvard 1990), complex interpersonal

skills (Hansen 1989) (Hansen 1990), procedural skills (Shyu

and Brown 1992), and for exploring large visual databases

(Chen 1989a). Gay, Trumbull, and Smith (1988) found,

however, that if the learner is not familiar with computers

or does not have a history of being responsible for their

own learning, he or she may experience difficulty in using

an interactive video program modelled with high learner

control options. The learner who is unfamiliar with the

knowledge domain of the interactive program may also have

difficulty with high learner control designs (Jonassen 1985)

(Lucas 1992). Although the pathways in a hypermedia-

enhanced interactive video program are linked by the

designer, the choice of associations made to learn about the

subject are those of the learner (Clark 1988). Lucas (1992)

noted, "Complete control over the learning environment by

the learner, such as in a hypermedia application (PROACTIVE

model of instruction), is probably more effective for expert

learners of the knowledge domain" (Lucas 1992, 9).

Therefore, there is no real consensus in the

research literature of instructional design concerning

appropriate choice of type of interactivity for interactive
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video programs. There is consensus, however, that the

objectives of the learning task and the characteristics of

the probable users of the program should be primary factors

in designing the learning program.

Issue #2: Videodisc vs. Videotape in Interactive Video

The author reviewed the literature on the issue of

choosing videodisc or videotape as the video format for an

interactive video system. Particular attention was paid to

the perspective of a library staff which includes personnel

that select audio-visual materials and provide viewing-

listening areas for their use but may not have engaged in

local production of video for the library's clientele.

The extensive literature introducing videodiscs to

readers in the early years of videodiscs (1978-1984)

frequently discussed differences between videodiscs and

videotape. Some had as a primary concern a comparison of

the capabilities of videodiscs and videocassettes (Clark

1984) (Floyd 1982) (Gayeski and Williams 1984). The author

summarized the advantages and disadvantages of the

videocassette and the videodisc for interactive video as

found in the literatures of education, training, and library

and information science.

Advantages of the Videocassette

One can record directly onto the media that is also

used for presentation. The video producer may easily change



or update the content of the videocassette through
additional recording. Since the software in a Level III
interactive video system allows for non-linear presentation
of video material (instructing the player to move from one
spot on the tape to another), editing of the videocassette
is not necessarily required; only editing of the computer
program is needed (Brody 1984) (Gayeski and Williams 1984)
(Martorella 1989). One does not have the additional costs
in money and time of precision editing, production of a
master disc, and replication for a videodisc copy or copies.
And the cost at the industrial, or more sophisticated and
durable, level of videocassette recorders is slightly less
than that of equal level videodisc players.

There were in the early 1980s and are now many more
videocassettes than videodiscs covering subjects appropriate
for academic and special libraries, materials that could be
re-purposed for interactive video. Of 55,000 titles listed
in Variety's Complete Home Video Directory, which includes
both educational and feature-film videos, only 4,000 were in
videodisc format (Variety's.. .1990). Libraries' investment
in videocassette recorders also involved the capability to
record broadcast and cable television programs.

Disadvantages of the Videocassette

When interactive systems were first marketed, access
times on a videocassette were very slow, ranging from a few
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to up to 100 seconds, depending on the distance between

locations on the cassette (Fletcher 1979, 30). Refinements

to 1/2" equipment have sped up access, but they are still at

times at which the slowness can interrupt the interactivity

of the program and test a learner's patience. The tape is

subject to expansion and contraction through heat, humidity,

and use (Martorella 1989). Tape expansion and contraction

adversely affects frame access, which is not consistently

single-frame accurate to begin with, given the wear on VCR

machinery. The life of a videocassette has been estimated

at between 200-300 replays (Farrington 1982).

The visual quality of the VHS videocassette is 240-260

lines of horizontal resolution per frame, while the 3/4" U-

Matic and Super-VHS formats quality is around 400 lines.

Advantages of the Videodisc

The videodisc has numerous advantages, and many authors

informed readers about videodisc features during its first

seven years of availability (Blum-Cohen 1984) (Bosco 1984)

(Farrington 1982) (Floyd 1982) (Galloway and Paris 1983) (Gray

1978) (Hon 1982) (Hon 1983) (Jonassen 1984) (Kearsley

1983)(Paris 1983)(Paris and Boss 1982)(Riddick

1983) (Schneider and Bennion 1981) (Schwerin 1984) (Sonnemann

1983) (Sonnemann 1984) (Sustik and Brooks 1983) (Troutner

1983) (Uttz 1984a,b) (Wood 1981) (Wood and Woolley 1980).



Access times for frames on a CAV videodisc typically
range from two to six seconds (Fletcher 1979, 30) (Phillipo
1988, 70). The laser reading the disc is single-frame
accurate. The player can hold a stable freeze-frame

indefinitely, in contrast to the temporary and distorted
nature of a videocassette freeze-frame. In forward or
reverse mode, the CAV disc can be run in single-frame step,
scan, slow motion, and play at three times the normal speed.
The CLV disc is indexed by time, and searches are either to
the second accuracy (1987- players) or to accuracy by the
minute (older players).

Both CAV and CLV discs are much more impervious to
damage and deterioration than videocassettes. Laser
videodisc picture quality, at about 425 lines of horiontal
resolution, is not far behind broadcast quality (525 lines,
NTSC standard). The audio signal is contained within two
audio tracks, both permitting stereo sound and other
innovative options (Phillipo 1988, 72). Computer data, a
foreign-language soundtrack, or narration for a additional
levels of complexity in working through the disc can be
stored in the audio tracks.

Disadvantages of the Videodisc

The primary disadvantages of the laser videodisc in
interactive video are that the disc itself cannot be changed
and the costs of editing a 1" or 3/4" master tape and having
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a master disc and videodisc stamped must be added to the
cost that would have been incurred if the end video product
was a videocassette. (The author writes about costs as an
interactive video issue in the next section.)

Although the videodisc itself cannot be changed, a
second controlling program could be written for a Level III
disc to select video in other sequences or with a different

approach. A Level I or Level II videodisc, made by oneself
or by others, can also be re-configured with a compatible

player, microcomputer and interface in order to repurpose

the disc for new objectives. If repurposing a Level II
disc, one has to have the audio track containing the

imbedded control program turned off when loading the disc

(Phillipo 1988, 72).

With its much quicker access times promoting

interactivity, freeze-frame stability for closer study of
single frames, superior picture quality, and expanded

creative possibilities with two audio tracks, the laser

videodisc became by 1985 a more popular choice for

interactive video than the videocassette. Videodisc

replication increased 20 percent from 1985 to 1988, with
most of the demand coming from large corporations, the
United States military and other governmental agencies, and
major universities (Beardslee and Davis 1989, 16).



Issue # 3: Costs of Interactive Video

High costs in money and personnel time have

consistently been cited in the literature as major reasons
why libraries and archives have not adopted interactive

video technology.

Level I Interactive System Costs

St. Lawrence (1984) objected that videodisc players
were approximately twice as expensive as videocassette

recorders among the least expensive models of both. That is
still the case when one compares the approximately $600
Pioneer LD-V2000 Level I player (The Equipment Directory

1990, 380) with a good quality, consumer level VHS VCR of
$300 value. This difference in hardware costs seems
daunting for the librarian who is considering a basic
videodisc system. But at the Level I level there are many
commercially available CAV videodiscs that are either not
offered as videocassettes or are designed to include

interactivity that cannot be achieved in a videocassette
viewing situation. In compiling a list of the 50 most
popular videodiscs in schools, an educator included 31 CAV
Level I discs (Phillipo 1988, 74). The greater random
access capabilities, and therefore possibility of increased
interactivity, of the Level I player and the longer life of
the videodisc may also compensate for the generally higher
price of the videodiscs than that of videocassettes.
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Level II and III Systems: Hardware Costs

Hardware cost differences between professional or

industrial quality interactive video Level III systems using

videodiscs and those using videotape are not very large.

(There is no system using videocassettes that is equivalent

to a Level II videodisc system.) The Pioneer LD-V8000 Level

I,I1,III, professional player at $2300 is no more than $400

over the cost of high-performing, professional VHS VCRs.

The great majority of cost difference between the two video-

source formats is in the cost of mastering the discs.

For Level II and Level III interactive video systems,

costs of equipment are greater, particularly at Level III if

the institution is going to produce interactive video.

Barker and Tucker (1990) said, "Essentially the problem with

interactive video (laservision) [their parentheses] is the

high cost of equipment and mastering of the discs. The

anticipated consumer boom in the 1980s failed to materialize

and so the predicted fall in cost of the hardware never

came" (Barker and Tucker 1990, 48). Clark (1988) noted that

videodisc equipment manufacturers had not really addressed

the problem of high costs: "The absence of a proper

delivery vehicle has kept the price of entry to interactive

video far too high" (Clark 1988, 45). Clark added that

equipping videodisc players with the necessary genlock and

overlay facilities to combine graphics from hypertext stacks

with videodisc images would be an important step (Clark
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1988, 45). Some new videodisc player models now have such

facilities. Beardslee and Davis (1989) saw as encouraging

both the competition between IBM with InfoWindows and Sony

with SonyView to provide integrated videodisc systems and

the growth in commercially available titles underway in the

late 1980s (Beardslee and Davis 1989, 15-16).

Caravello-Hibbert (1992) described an academic

interactive video project in which she produced an original

videodisc for student use at five Level III workstations.

The educator estimated equipment costs to be $8000 to $9500

per unit or approximately $45 per student per year

(Caravello-Hibbert 1992, 102).

Getz (1990) estimated a workstation costing $11,000 to

be composed of a "powerful" microcomputer ($4,000), a

minimum million-pixel, 13-inch color monitor ($4,000), a

laserdisc player ($1,300), and a card to digitize video for

display as computer graphics ($1,300) (Getz 1990, 41). At

an average 4% per year inflation rate, that total would be

about $11,900 in 1992 dollars.

Iuppa and Anderson (1988) estimated the cost of a

system, composted of a disc player, one monitor on which

computer text and graphics can overlay onto video, an

interface card, cables, and a microcomputer, as $5100 to

$7600. At a 4% per year inflation rate, that would be about

$6200 to $9200 in 1992.
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The mean of those three estimates would be $9,450 for a

medium-to-high quality interactive videodisc, computer-based

workstation. The presence of existing equipment, if it is

compatible with the rest of the IV components, can reduce

this cost if the existing equipment can be dedicated to IV

system use. If the station would be used only as a delivery

point for commercially purchased IV programs, less expensive

equipment could be purchased (Clark 1988b).

Software and Personnel Costs

Library professionals who provide services in the use

of non-print media have various models of planning for the

use of instructional media that can be consulted (Cabeceiras

1991) (Heinich, Molenda, and Russell 1989) (Reiser and Gagne

1983) (Romiszowski 1988). Interactive video, as a learning

technology, can then be considered within a planned approach

beginning with actual instructional needs.

Determining possible costs of software and personnel in

interactive video must follow a decision that there is an

educational or training need or problem in a particular

content area and a process of arriving at learning

objectives to address such a need. The process of writing

learning objectives should involve the person or persons who

could design a program and content specialists or

supervisors who have experience with the problem in

question.
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For interactive video, Caravello-Hibbert (1992)

discussed considerations of purchasing or repurposing

materials in the decision making process in acquiring

materials. The media specialist and content specialist

(they may be one person) should decide to purchase materials

if materials exist that are available and meet the learning

objectives, if the cost of materials is not prohibitive, and

if there is no staffperson to develop materials or not

enough time to learn the IV production process. The

decision should be made to repurpose materials if existing

materials do not meet the objectives, are too expensive,

there are people willing to learn the production process and

monies available, or the subject matter changes so quickly

that frequent revisions will be necessary (Caravello-Hibbert

1992, 99-100). Caravello-Hibbert (1992) concluded from an

in-house study that interactive videodisc instruction was

more cost effective when compared to small lecture classes

of 20-30 students, but slightly less cost effective when

compared to large lectures (40-50 students) (Caravello-

Hibbert 1992, 102).

Reports of costs of software development and personnel

involved in interactive video generally tell either a cost

per linear minute total or a delineation of costs. St.

Lawrence (1984) reported an overall production cost of $5000

per minute could be expected. The high nature of this

estimate ($150,000 if the program ran 30 minutes linearly)
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may be attributable to a much higher percentage of IV

production being done by professional media houses or to

higher equipment costs at the time. Getz (1990) estimated.a

cost of $1,000 per minute or $30,000 for 30 linear minutes.

Cohen (1990) delineated how she had spent her $35,859

grant on production of an art history videodisc. $20,500

was spent on personnel who organized the images and entered

data about them. Galloway and Paris (1983) estimated that a

fully interactive Level III videodisc would cost upward from

$50,000 but that a videodisc archive of still images would

cost only $10,000.

The costs of mastering a videodisc have stayed in the

range of $1,500 - $2,000 for a 30-minute CAV disc between

1984 and the late 1980s (Utz 1984a) (Ztek Co. Catalog 1989).

Other related costs include the following: replication, $10-

$15 for one copy; check/proof disc, $400; and a block of

digital coding, $600 (Ztek Co. Catalog 1989, 11).

Knight (1992) summarized that cost factors involved in

evaluating any multimedia platform included the total system

cost, the number of units, capabilities for the money, cost

of development, mastering/duplication/packaging costs, and

update methods and costs (Knight 1992, 26).

Lai (1989-90) and Walker (1989) related that there are

factors that resist measurement in weighing the costs of

interactive video. Costs in time and money of development

of materials can be countered by the savings in time
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experienced by librarians that produce a videodisc that

answers oft-asked questions. For art or photographic

databases on videodisc, savings in preservation of original

material and time spent retrieving images may be realized

(Walker 1989, 418).

Reductions in costs have also come about through the

use of Hypercard and other hypermedia authoring systems and

the greater distribution of interactive videodisc

workstations. Barron, Boulware and Varnadoe (1989) set out

to show that interactive videodisc production is available

for a low budget. Purchasing a videodisc program for

$49.00, the doctoral students produced a reprogrammed,

repurposed bi-lingual program using HyperCard and supplies

and resources available to them. No additional money was

spent on the program.

Issue #4: Standardization and Interchangeability of Systems

The literature includes numerous recognitions of the

negative effects of a lack of standardization in videodisc

technology on its adoption. First, there were three

primary, incompatible videodisc systems - laser optical

reflexive or laserdisc, capacitance electronic disc (CED) or

RCA SelectaVision, and capacitance video high density (VHD)

- from which the North American market would have to choose

(Videodiscs 1980). The laserdisc reached the market first,

debuting in 1978. SelectaVision was available from 1981 to



67

1984. VHD was not introduced until 1983. Several observers

have noted that RCA's abandonment of the CED format in 1984

made consumers and professionals wary of investing money in

videodisc hardware and software that might not be supported

in a few years (Klopfenstein 1986) (McQueen and Boss 1986)

(Gindele 1988) (Carty 1991). Perhaps as a result of the

RCA debacle, Matsushita, the parent company of JVC,

developer of both VHD videodisc and VHS VCRs, never marketed

VHD in North America very strongly.

Second, any Level II or III videodisc could be played

only on the make and model line of player on which it was

created by the producer. The user also had to have the same

authoring software installed on a compatible computer in

order to play the Level III program. The lack of

standardization of player video signals and computer

operating system therefore further limited videodisc

programs available to the user.

Philips, Matsushita, Pioneer and Sony did agree on

February 12, 1990 to standardize the video signal on all of

their players and videodiscs (Laserdisc standards 1990).

The author is not certain what the effects of that

standardization have been.

In a project designed to influence faculty at

California State University, Fullerton to experiment with

interactive videodiscs (IVD), the project leaders wanted no

problems with compatibility of hardware and software
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(Reisman 1989). Among reasons for choosing one supplier who

integrated videodisc, authoring program, microcomputer,

monitor, interfaces, and peripherals into one system were

the following: equipment unlikely to become obsolete, a

broad base of generic courseware, and "a single reputable

equipment supplier that could be harassed and blamed should

hardware problems arise!" (Reisman 1989).

Third, as analog video and digital controlling

equipment will be mixed in increasingly diverse

configurations, indications from the literature are that

problems of lack of standardization will be compounded.

Writing about hypermedia, Kearsley said:

Some programs use videodiscs, some use CD-ROM, and
some reside solely on hard disks. This variation
in different storage devices introduces a further
complication for portability. Because of the lack
of portability, there is relatively little sharing
or commercial distribution of hypermedia programs
at this time. (Kearsley 1992, 108)

Bailey (1990) described four possible types of

multimedia computer systems: hypermedia, multimedia

database, multimedia message, and virtual reality systems.

In talking about the need to transfer information from one

system to another, Bailey wrote,

Until significant standardization efforts occur,
the information content in multimedia computer
systems will be inextricable from the hardware and
software used to deliver that information,
resulting in the potential need for libraries to
provide a multiplicity of heterogeneous systems,
each with a unique user interface... Standardized
formats for various types of source multimedia
materials in digital form still need to be
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established, and this will limit libraries ability
to input diverse multimedia files...into local
systems. Lack of these and other standards will
exacerbate problems related to financing and
supporting multimedia computer systems as well as
slow down the diffusion of this innovation in the
library community. (Bailey 1990, 36)

Issue # 5: Effectiveness of Interactive Video

The most comprehensive review of research about the

effectiveness of interactive video was conducted by Bosco in

1986. He analyzed 28 reports that evaluated interactive

video projects in which the authors had been involved

between 1980 and 1985. User attitude, achievement, training

time and performance were the typical variables used to

measure effectiveness in the reports. Interactive video did

result positively in user attitude and in a faster training

time than compared methodologies in the studies that

involved comparison. Bosco (1986) could merely conclude

from the analysis that "sometimes interactive video appeared

to be more effective than the comparison instruction, and

sometimes it did no better than the comparison form of

instruction" (Bosco 1986, 15).

Reeves (1990) criticized that comparative studies have

produced few results of statistical significance. He

proposed six categories of emphases for evaluations of

interactive video and outlined sample questions and

decisions each category could address. Reeves also

recommended the use for evaluations of computer modeling
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rather than experiments, since computer modeling may have

the potential to account for the great number of variables

at work in interactive instruction.

Hannafin (1985) proposed 12 propositions about

interactive video instruction that could be used as research

issues on the effectiveness of the medium.

Although there is no definitive body of empirically

tested generalizations verifying the effectiveness of

interactive video, more individual studies claiming some

measure of effectiveness are published each year. The

educators know that active learning is taking place through

interactive video. Kearsley (1992) observed, "We know that

under the right circumstances, interactive multimedia can be

highly effective in terms of learning outcomes or student

satisfaction. The right circumstances include an

enthusiastic teacher who knows how to use the technology,

well designed materials, and proper support for the

teaching/learning process" (Kearsley 1992, 107).

Applications of Videodiscs in Education and Training

One of Reeves' (1990) categories, "immediate

effectiveness evaluation," was concerned with the short-term

effectiveness of interactive video. The following reports

of applications of videodiscs in education and training were

examples of immediate effectiveness evaluations, when they

provided some determination of effectiveness. They are not
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a comprehensive list but were intended to be representative

of the applications in a wide range of disciplines.

These are applications not yet detailed in this study.

Some applications in educational technology and teacher

education have already been discussed in some detail, while

other applications will be discussed in a later section.

Anatomy and Physiology

Clark and Oliver (1988) described how they are further

developing anatomy discs on the knee and inguinal region 
so

that students may move from an image on the disc to views at

different magnifications and angles, and at different levels

of dissection. Marton (1989) outlined project about

movements of the human body that was produced by The Groupe

de Recherche sur l'Apprentissage Interactif (GRAIN) at

Quebec's Laval University. Interviewed students expressed

positive attitudes toward the videodisc technology, the

learner control and pace. Other students desired faster

search times and more interactivity.

Art

Cohen (1990) described in detail the process of making

the art history videodisc, "Art and Civilization."

McWhinnie (1991-92) presented how a videodisc can provide an

artist with a databank of art images for computer

manipulation and new design production. O'Connor (1988-89)

described work in progress to test feasibility of combining
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Level III microcomputer-controlled videodisc instruction

with large text-based data searching on CD-ROM in art

history instruction.

Business

Reisman (1989) described the implementation in one year

of a videodisc instruction demonstration project at

California State University, Fullerton, that resulted in

establishment of an IVD learning center and the production

of several discs through repurposing.

Communications

Gay, Trumbull and Smith (1983) conducted an experiment

related to learner control with 47 students who were

volunteers from a "Human Communications" class. The

researchers found that students who expected they could make

decisions on using an Level III videodisc did make more use

of control options than students who had felt that they

would not have control. Many of the students indicated they

would have liked to have had more guidelines on how best to

study the lesson. Control of learning choices may not be as

strong a factor in learning as had been usually thought.

Computer Science

"Discursions" is a videodisc produced by the

Architecture Machine Group at the Massachusetts Institute of

Technology in 1983 (Architecture Machine Group 1983). The
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author interacted with the videodisc, which illustrates the

research conducted by the Group from 1967-1983. "The Aspen

Movie Map," the "Talking Head" teleconferencing system, and

"Movie Manual," a videodisc-based manual on transmissions

were included on the disc. They are described in print by

Brand (1987).

Drama

Friedlander (1988) produced the videodisc, "On Stage,"

which allows students to analyze a scene and play in great

detail and design their own version of a scene. The learner

has control of sequence and pace but can also request a

tutorial at any time. Reading the play's text, watching a

performance, and working on a production are combined here.

Educational Technology

Summers (1990-91) repurposed a videotape to a videodisc

and compared learning from the linear videotape and the

interactive videodisc. No statistically significant

differences were shown in achievement or time required to

complete the unit of study. However, significant

preferences for the IVD mode were expressed. Marton (1990)

described several interactive videodisc projects in

educational technology led by GRAIN members. Two of the

projects dealt with the transfer onto videodisc of all the

"audio-scripto-visual" (ASV) resources of their department

and the organized access to and use of the videodisc
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consistently in lectures and even in student testing.

Geography

Gove (1988) described the implementation of the BBC

Domesday Disc Project in schools and community centers in

Great Britain. Gove noted that Domesday had such an

abundance of choices that it can "overwhelm the unititiated"

(Gove 1988, 42). Gove related the effort of groups of

teachers to develop resource booklets on curriculum areas so

educational use of Domesday discs could be more informed.

Music

The University of Delaware published a videodisc music

series designed for use both in classrooms and for

individual instruction. Most of the performances on the

discs have scores that scroll in sync with the sound track

(McQueen and Boss 1986).

Photography

Walker (1989) described the videodisc photograph

resources available to the pictorial researcher in Australia

and the software used to access individual photographs

online.

Psychology

Hansen (1989, 1990) found that interactive videodiscs

could be used effectively to simulate psychological

counseling encounters for students taking clinical
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counseling courses. The videodisc resources also provided a

visual glossary of behaviors that could be used by the

student, who could practice on interpersonal skills needed.

in counseling.

Science

The University of Nebraska produced six videodiscs that

simulate laboratory experiments in respiration, titration,

chemical decision-making, motion physics, climate, and

energy transformation. Davis (1984) details the use of

these discs at seven universities and colleges. WICAT of

Orem, Utah produced one of the first commercially available

videodiscs, "The Development of Living Things," from a

McGraw-Hill film, and the videodisc was extensively

distributed and evaluated (Lehman 1985). Nelson, Watson and

Busch (1989) evaluation of their animal life disc with

elementary students suggested that IVD lessons are a more

effective learning medium than lecture for young children.

Training in Industry

It seems that a much lower percentage of applications

of videodisc technology in industry than applications in

education, library services, and other areas are reported in

professional literature. Adequate performance may be likely

to be assessed informally or in proprietary reports

(Johnston 1987, 93-94).

Reports, some of which include assessments of



effectiveness, have been presented in the literature about

applications of videodisc technology in the following areas:
military training (Manning and others 1983) (McQueen and

Boss 1986) (Air Force... 1989); general business (Lippke

1987) (Vitiello 1990/1991); office automation (Newmark

1987); sales and marketing (Lockwood 1987a) (O'Hara 1988);
insurance (Strudwick 1987); manufacturing (Thoone 1987)

(Bosco and Wagner 1988); financial institutions (Lockwood

1987b); travel (Merriam and Thoma 1984) (Agrawal, Roy and
Bhattacharya 1988); and safety (Rubens and Merlin 1991).

More accounts of videodisc applications in industry can
be found in general business periodicals and in trade

journals.

Library Applications of Videodisc Technology

National Libraries

Among the first libraries in Canada and the United
States to experiment with videodisc technology were the

National Library of Canada (NLC), the Library of Congress

(LC), the National Library of Medicine (NLM) and the
National Agricultural Library (NAL).

National Library of Canada

Sabine S. Sonnemann (1984), Videodisc Demonstration

Project. Manager at the National Library of Canada, reported

that the NLC's 1981-1983 project was intended to investigate

76
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the capabilities of the optical reflective videodisc to help

librarians cope with lack of storage space, deterioration of

collections, and access to materials. The Project produced

two videodiscs: "The History of '0 Canada'" and "A Walk

Through the National Library" on one disc, and "Canada's

National Library" and "Canadiana" on the other disc.

Sonnemann found that library materials in a wide range

of formats can be stored on the disc. The optical

reflective vidoeodisc is primarily designed to store

nontextual material. Approximately 27,000 items of text

(more if the items are slides or photographs) can be stored

on one side of a disk. She found that the labor involved in

producing the videodisc, obtaining copyrights, indexing

material on the disc totalled more than 2,000 hours. And in

order to combine a microcomputer with a videodisc to best

take advantage of its interactive capabilities, professional

staff knowledgeable in database design and authoring

software must be available. She also noted the high public

relations factor of the videodiscs for the Library.

The NLC collected some commercially produced

videodiscs, but it did not produce any more videodiscs. In

an interview in May, 1992, a present librarian of the Public

Services Branch of the NLC said, "The National Library found

that the videodisc format was not pertinent to our needs or

objectives" (Robitaille 1992). Robitaille added that

departure of key personnel involved in the NLC project may
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have had an effect on continuation of experimentation with

the use of videodiscs as a storage medium.

Library of Congress

The Library of Congress has conducted two projects

that test capabilities of optical videodiscs: the Optical

Disk Pilot Program and the American Memory Program. Of the

Optical Disk Pilot Program, Carl Fleischhauer, project

coordinator, said in an interview:

The message for us was that analog videodiscs wereclearly of great service for handling still
photograph collections. The message was not soclear for other uses, such as for motion pictures.
(Fleischhauer 1992)

Non-print materials were recorded onto six videodiscs:

three of transparencies, photographs, posters and other

stills; three of motion picture segments, films with color

preservation problems, and two television news broadcasts.

Fleischhauer (1985) (1992) noted that the testing of research

access to the still images on the discs was probably the
most complete accomplishment of the Non-Print Project.

Item-level records of still images were created and could be

searched through Bibliogaphic Retrieval Service/Search

software using the accompanying microcomputer. Two compact

discs of digital audio were produced with no significant

loss of audio quality (Fleischhauer 1985, 336).

The Library of Congress Optical Disk Pilot Print

Project provided a prototype for scanning and storing print
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Once Read Many (WORM) optical digital disc recording.

Retrieval of the full text of document pages was done

through the Library's SCORPIO retrieval system resident on a

mainframe computer (Andre 1988).

The American Memory Program involves distribution of

items from LC American history and culture collections on

analog videodiscs, CD-ROM and compact audio digital discs to
44 sites. Each site has secured from local funds a

Macintosh prototype microcomputer, a frame grabber, and a

laser printer to print captured images. Evaluation of the

use of the optical media will be collected by telephone,

questionnaire, and site visits.

Fleischhauer (1992) said that the Library is

establishing a digital image network to be distributed on a

Washington, D.C. local area network. A user of the LAN

would have access to "hundreds of thousands of images"

(Fleischhauer 1992). Fleischhauer also noted that the

Library is producing its first photo optical digital disc in
conjunction with a private, photography production house.

National Library of Medicine

The National Library of Medicine (NLM) in Bethesda,

Maryland has worked with several forms of optically recorded

materials at the Lister Hill Center for Biomedical Communi-

cation, a research and development division of the NLM. In
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Center has produced at least 15 videodiscs since the mid-

1980s (Main 1992). The first videodisc produced was an

interactive introduction to the user of the NLM and its

collections and services. McQueen and Boss (1986) reported

that this experimental program was intended to explore the

need for manuals with the disc, modification of equipment

for ease of use, and preference for menu- or keyword-

driven access to information stored on the disc. Graphics,

video input development, and programming were done in-house

for this Level II disc, and the cost for mastering two proof

discs and replicating 20 copies was listed as $6,260

(McQueen and Boss 1986, 107-08).

NLM has produced videodiscs in medical pathology,

radiology, dental technology, cardiac imaging, nuclear

imaging, and teenage suicide. The medical pathology disc

series had eight modules. Currently being evaluated are

videodiscs on dermatology and cervical cancer, the latter's

subject content based on consensus meetings with the

American Cancer Institute and the American Cancer Institute

(Main 1992).

Through a field testing network, 77 medical schools are

now using various videodiscs produced by NLM (Woods 1992).

Head of the field testing program, Woods (1992) said that

although the program is directed at medical schools, some of

the schools have interactive video stations located in the
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library. NLM funded production of videodisc demonstration

programs as part of its Technological Innovations in Medical
Education (TIME) project for about six years (Singarella,

Bader and Ramagli 1991) (Woods 1992).

Andre (1989) wrote that a Lister Hill Center project on
storage and retrieval of medical documents on WORM optical

technology held potential for increasing effectiveness of
scanning technology for capturing library materials.

National Agricultural Library

The National Agricultural Library has conducted four
videodisc production projects. The complete text and

graphics of the Pork Industry Handbook comprised the first
videodisc, which was evaluated at three test sites.

The fact that this and some other videodiscs are often
termed "digital videodiscs" prompts me to explain how
digital storage is accomplished in a seemingly analog

environment, the laser videodisc. Optical videodiscs do not
have sufficient resolution for good quality reproduction of
textual information (Saffady 1990). Conforming to broadcast
standards of North America, analog videodisc recording gives
525 scan lines to each video image. Digital, write-once

optical disc technology, however, utilizes 2,000 scan lines
per page of text. In a program that has a high percentage
of text, the digital information may be temporarily

converted to a storage format sufficiently like analog, and
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then reconverted back from analog to digital signals for
display. The companies of LaserData, Reference Technology,
and TMS Incorporated have developed special processes,
including extensive codes to correct errors, to enable this
double conversion prior to the mastering (Saffady 1990).

The resultant discs can be said to be digital optical
videodiscs because digital data is stored in the video
frames. For both the LaserData and TMS digital videodiscs,
800 megabytes (8,068,708 bytes) of data can be stored,
15,224 bytes in each of 53,000 frames. The Reference
Technology disc can record one gigabyte of data. While the
video is read in the usual manner, the specially encoded
data is read by a converter unit that must be attached to
the disc player in a microcomputer-based workstation

(Saffady 1990).

With such high storage capacity, digital optical
videodiscs were being used for database publishing in the
1980s, including the Pork Industry Handbook. But many
publishers have found that the 540 megabytes offered by a
CD-ROM are sufficient in capacity and less expensive to
publish than digital videodiscs.

A survey of users of the Pork Industry Handbook found
that users preferred the online or the digital videodisc
version to the hard copy (Kelly, Andre and Morrison 1988).

The National Agricultural Library produced a second
videodisc that included over 34,000 images and 500 color
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slides from the U.S. Forest Service Photograph Collection.

Andre (1989) wrote that the NAL concluded it was possible to

enhance older photographs to the extent the videodisc image

surpasses the original in clarity and access.

The third videodisc produced by the NAL was

AGRICOLearn: An interactive videodisc training program.

Described by Butler and Whitmore (1990), the disc was a

computer-based program that provided information and

practice in searching NAL's AGRICOLA database and other

online databases. In an interview with the author, Alan

Fusonie, Head of Special Collections, NAL, said AGRICOLEARN

was widely distributed and received favorably by new users

of the AGRICOLA database. He noted further, however, that

both the use of the videodisc and of the online database

itself had declined since the marketing of AGRICOLA on CD-

ROM by a private company (Fusonie 1992).

The fourth videodisc, Photographic Collection of the

U.S. Department of Agriculture, became available for

purchase from the National Technical Information Service

(NTIS) in 1990. Containing 16,000 images from current

photography files of the USDA, the disc was recorded at NAL

using a $12,500 Panasonic 8-inch analog WORM player-

recorder. The picture record database is on floppy

diskettes. Fusonie (1992) said the NAL projects served as a

test site for the development of C-Quest TM software, a

photo database system used to navigate both videodiscs.



84

Stated objectives of the project also included the
broadening of access to USDA photographs and the securing of
archival protection for original materials (Fusonie and
Hauser 1988).

Academic and Special Libraries

GeneralAwareness of the Innovation

The first stage of Rogers' innovation-decision process
is knowledge, the exposure to the innovation's existence and
the gaining of some understanding of how the innovation
functions. I will mention several of the earlier communi-
cations about videodisc technology in the library and
information science literature as documents possibly
encountered by library directors.

Several months before MCA and Philips marketed their
first optical videodisc, Gray (1978) announced that

"videodisc technology could have a tremendous impact on
school and public libraries" (Gray 1978, 22). He saw
videodiscs as providing more access to feature films, low-
cost slide collections, interactive instruction, language
learning in libraries, and possibly periodicals on disc.

Wood and Woolley (1980) reported on their work at Utah
State University's Videodisc Innovation Project and provided
an overview of videodisc and Direct-Read-After-Write (DRAW)
optical technologies and their implications for libraries.

In that year general business periodicals published
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assessments of the nascent videodisc industry. One of the
more complete articles looked at impending competition

between three formats and their adherents ("Videodiscs...

1980).

A journal that would go through numerous name changes,
but keep on publishing, was launched in the Fall of 1980.
Videodisk/Videotex was the first journal dedicated to
examining developments in those two technologies.

Schneider and Bennion (1981) published an early

monograph on videodiscs primarily for educational

technologists. Wood and others (1981) gave an overview to
videodiscs and their possible uses to his largest audience
of librarians - readers of American Libraries. Farrington

(1982) introduced videodiscs straightforwardly to technical
services librarians. Floyd and Floyd (1982) edited an
often-cited collection of articles on theories and practices
of interactive video.

In 1983 there was an abundance of written communica-

tions about videodisc technology, most of which profiled one
or a few prototypical applications that had occurred or were
in progress (Gothberg 1983) (Bock 1983) (Troutner 1983)
(Tross and DiStefano 1983) (Paulson 1983) (Kurtz). The
November, 1983 issue of Journal of the American Society for
Information Science presented a state-of-the-art review of
what information scientists, educational technologists, and
librarians knew about videodiscs and interactive video and



their relationship to libraries and information centers.

Hon (1983) discussed affective aspects of interactive video
in what would become an often-cited article. Articles such
as Manning and others (1983) on student reaction to

videodisc instruction began to appear with frequency in

education and training journals. Pollak and Stillwell

(1983) published the first directory of interactive video
producers, setting the stage for consultative exchange.

Overviews of Librar/Information Science Applications

Several authors have taken on the large task of trying

to provide a state-of-the-art examination of applications of
videodisc technology in libraries. Lois Lunin edited the
section devoted to optical disc technology of the November,

1983 issue of Journal of ASIS. Saffady (1985) presented a
concise state-of-the-art picture of video disc technology.

McQueen and Boss (1986) provided an update of.'videodisc and
optical digital disc technologies and their applications in
libraries. Gindele (1988) summarized videodisc applications
as part of his dissertation. Andre (1989) and Ullmer (1989)
looked at optical disc and videodisc applications,

respectively. Saffady (1990) again provided a knowledgeable

overview of all optical technologies.

Library Media Services Applications

Since media, audio-visual, or non-print services units
of libraries usually have had the responsibility of
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collecting video formats, there is a high probability that

it is also a unit that might collect and provide viewing

facilities for videodisc programs.

Abbott (1985) described various video-related systems

that were being considered for adoption in the mid-1980s:

videodisc, CD-ROM, videotex, slow-scan television,

videocassette, satellite communications. Abbott wrote,

"Perhaps the most difficult task is choosing the right
technology" (Abbott 1985, 157). He cited electronic video
recording (EVR), RCA's CED format, and quad sound as failed

technologies. Abbott asks,

Why does this happen? How can the media specialistavoid costly errors? With the rapid changes and de-velopments in technology.., if a technology works andserved users for up to a five-year period, it is anacceptable choice. To help make this choice, a con-ceptual understanding of the capabilities of a tech-nology is desirable. More important is a detailedunderstanding of the requirements of use.
(Abbott 1985, 157)

Flanders (1992) reviewed IBM's Digital Video

Interactive products, Columbus: Encounter, discovery and
beyond and The illuminated books and manuscripts. These
titles are one of the first to feature a videodisc as a
visual database for a CD-ROM, and they are the first DVI
products to reach the marketplace.

In the third edition of his standard work on non-print
media selection and use, Cabeceiras (1991) sees laserdiscs
as having a brighter future than videocassettes as
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commercial video recordings. He cites the much lesser
amount of wear, the ability to access single frames

reliably, and storage capacity as reasons for beginning to
select or selecting more videodiscs.

A public library media specialist (Dick 1990) and a
freelance writer (Carty 1991) urge their readers in general
library trade publications to take advantage of the sharp
resolution, clear sound, and dynamic range of videodiscs in
their collection decisions. Another public library media
specialist (Lora 1991) recently expressed mixed feelings

about videodiscs:

Laser video has surfaced, submerged, and resurfacedin the past decade. It definitely provides a betterimage, but discs are currently expensive, titleofferings are limited, and the user cannot record..My bet is that thesscales will be tipped when af-fordable recording laser units hit the consumer market.(Lora 1991, 74)

Ducote, Tibbals, and Prouty (1990) described the
approach to active learning, including the provision of
interactive videodisc programs, of the Collin County

Community College Learning Resources Center in McKinney,
Texas. Staff of the Alternative Learning Center within the
LRC help instructors use videodiscs and other hardware and
software in course lab components. Editing rights to the
Video encyclopedia of the Twentieth Century allow its use by
students to make video research presentations.

Chisholm and Malone (1991) observed that there has been



a resurgence in popularity of the videodisc and cited random
access and the introduction of hypermedia software as

possible reasons. Of television in general, they wrote,

In many respects, the technology of television canbe seen as the apex of all efforts to express,record, and swiftly, even instantaeously, disseminatethe vast array of images, actions, observations,perceptions, thoughts, ideas and feelinge thatconstitute the foundation of what our societyregards as information. (Chisholm and Malone 1991, 83)

Bibliographic Instruction

Information Access Company initially used 12" digital

optical videodiscs as the medium for the company's INFOTRAC

and LEGALTRAC bibliographic databases. Rawnsley (1986)

described these systems in operation in the first library

that received them. He observed that students were "wildly
enthusiastic" about INFOTRAC, estimating it had cut their
research time by about two-thirds. Rawnsley (1986) saw the
advantages outweighing any disadvantages. As electronic

publishers saw CD-ROM as a standardized and large digital
storage device, CD-ROM was used to publish the index rather
than the larger, analog videodisc.

Miller (1986) also reviewed INFOTRAC and LEGALTRAC,

giving them what the student users gave them, very high

marks.

Interactive video has been used to some degree in
bibliographic instruction. Construction of an interactive
program, whether or not the video segments are on videodisc

89



90

or videocassette, takes much preparation and employee hours.

Mosley and Jackson (1984) wrote about an interactive

videocassette program which they produced and which was well

received in library instruction by students at Roosevelt

University in Chicago. Several librarians at the University

of Minnesota, St. Paul campus, co-authored two articles

about an instructional program which they tested. Kautz,

Rodkewich, Philipson and Bardon (1988) reported that the

interactive videotape program they developed was a very

popular one-hour course after one quarter. Interactive

video was preferred over lecture and lab as a method for

learning to use libraries. After three more quarters of the

course, Rodkewich and Kautz (1989) noted that the students

still preferred the interactive video method. But the

slowness of the videocassette player shuttling to a chosen-

point and increased student demands on the overworked player

resulted in a very difficult experience for the instructors.

They concluded that if they could secure funding, they would

shift to videodisc as the video source.

MacDonald and others (1990) called interactive

videodisc "the Rolls Royce among audiovisual training

options." They continue:

By combining preprogrammed instruction with theversatile possibilities of video, it is certainly
the most promising, and. consequently the most ex-pensive, option available in computer-assisted
learning. (MacDonald and others 1990, 159)
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Hammond (1990) provided a state-of-the-art article

about how new technologies are affecting bibliographic

instruction (BI). She summarized a survey of BI librarians

conducted in 1988 in England. Only 20 percent of the

librarians made use of any audio-visual media in their

teaching. The major reasons given for that fact were the

perception that there was not enough time to prepare an AV

program and that there was a lack of technical support. A

third barrier to incorporating AV into BI was lack of funds.

Hammond suggested interactive video is a possible way

around these barriers (Hammond 1990, 124). Hammond wrote

that the keys to a good interactive video program are

flexibility, cost-effectiveness, and student motivation.

Reference and Access Services

MacDonald and others (1990) envisioned about the future

that the library user will have greater access to the

materials of libraries that, like the U.S. national

libraries, become involved in publishing of in-house

collections. "Greater access to individual library-owned

materials, such as manuscripts, letters, state documents,

locally constructed indexes and union lists, is made

possible by in-house CD-ROM and videodisc mastering"

(MacDonald and others 1990, 252).

One of the most interesting videodisc programs with
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reference applications is the Domesday Project, produced for

a. 1986 debut by the British Broadcasting Corporation and

four universities in England. Akin to the Domesday Book of

900 years ago, this is an archive of the cultural, economic,

political and social life of Britain in the 1980s. A

national disc includes 1,500 articles and essays, census

data, statistics, and video walks through different types of

homes and countryside (Cawkell 1989). Interwoven are 20,000

photographs. A community disc is map-based, and the viewer

is able to progressively zoom down, finally to an area of

4 x 3 kilometers (Lee 1986).

The discs are in Philips' LV-ROM format in which each

of the 54,000 frames can store up to six kilobytes of

digital data. Total data storage capacity is 324 megabytes.

The LV-ROM player extracts digital data and sends them to

the BBC Master Series microcomputer which either overlays

the data on the associated video image or displays it on a

microcomputer monitor. This is an example of the digital

optical videodisc previously discussed. The LV-ROM format

supports PAL television standards only, so the discs, and

the ECODISC which followed them, cannot play on U.S. or

Canadian hardware (Saffady 1990, 64).

The Domesday discs and hardware were distributed to

public libraries and purchased by some academic and special

libraries throughout Britain. The video segments, text,

statistics, and photographs on the national disc may be
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searched by keyword, author, title and thesaurus term. The

community disc is searchable by keyword, place, and a

pointer on maps.

Another reference resource on videodisc was the Video

encyclopedia of the 20th Century. A library user or

librarian could find in the set's printed index the frame

number for a person, place, or subject desired. Television

news footage about that entry followed the pressing of the

frame number on a keypad. A video-with-audio response to

one's reference inquiry was exciting for this author. There

was also a version with approximately 40 videocassettes.

Ching chih-Chen, professor at the Graduate School of

Library and Information Science at Simmons College, has been

a pioneer in interactive videodisc development in library

and information science. Since 1985 Chen has led Project

Emperor-I, a hypermedia computer and optical technology

project on the First Emperor of China and 7,000 terracotta

figures from his reign. The First Emperor of China: Qin

Shi Huang Di is a set of two CAV videodiscs available to

libraries. The project used LinkWay to create an intricate

web of hypermedia links among text, graphics and video

elements of the program. Chen has written extensively about

Project Emperor-I, which is an ongoing experiment

benefitting in advances in optical technology and hypermedia

as they have become available (Chen 1987)(Chen 1989a)(Chen

1989b) (Chen 1990) (Chen 1992).
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Technical Services

Several suppliers of cataloging records offered

cataloging databases on optical videodisc. Carrollton Press

showed at the American Library Association Annual Conference

in 1984 their laserdisc known as MARVLS (MARC and

REMARC Videodisc Library System). Carrollton, a unit of

Canadian-based International Thomson, claimed the system was

the only standalone product offering effective subject

access to the complete Library of Congress Shelflist. The

cost of the system ranged from $15,000 to about $50,000, and

the system included one or more disc players and

controllers, IBM PC terminals and printers, plus software

and the MARVLS discs (Advanced Technoloqy Libraries 1984).

Not long after that news was published, the Library of

Congress offered the LC MARC database on laserdisc. This

was known as the Mini MARC system (Pezzanite 1985).

These products were, like INFOTRAC and the

KnowledgeDisc, digital optical videodiscs. As Saffady

(1990), Chen (1992) and Morosco and Chen (1990) have noted,

many of the electronic database products introduced on

laserdisc are now on CD-ROM, since the cost of storage and

mastering/replication was less expensive with CD-ROM.

Art and Architecture Libraries

Libraries that serve art and architecture study and

that serve academic health sciences programs are two types
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of libraries that I thought should be specially addressed in

this review of the literature. From a review of the

literature, one receives the impression that these two types

of libraries have a considerably greater amount of videodisc

use and production. The two disciplines respective concerns

with appreciation for visual creative expression and for

accurate visual representations of anatomy, physiology, and

medical procedures may be the reasons for greater videodisc

use.

Sorkow (1983) presented the advantages and limitations

of videodiscs for art librarianship. Sorkow wrote that

copyright/royalty arrangements, quality and content control

means, and time and budgetary commitments are issues that

have to be resolved before deciding to do any videodisc

production. Sustik (1983) described efforts at the

University of Iowa to arrange, index, and develop a search

program for art images stored on videodisc.

Giral (1988) detailed the creation of a computerized

catalog of 45,000 architectural drawings encoded onto

videodisc for project AVIADOR, the Avery Videodisc Index of
Architectural Drawings on RLIN (Research Libraries

Information Network). AVIADOR became accessible to RLIN

libraries online during the 1990-1991 academic year. Access

to the drawings is by architect's name, subject, geographic

location, or contractor's name. Giral later noted that this

kind of access is "beginning to change the ways our users
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seek information and receive answers to their questions"

(Library Journal 1990, 16).

Okun (1985) wrote about the creation of the videodisc,

Picassofile, at the Architecture Machine Group of

Massachusetts Institute of Technology.

Cohen (1990) detailed the costs, steps, problems, and

resolutions of a videodisc production project, the Art and

Civilization videodisc at San Jose State University. The

process of digital and analog imaging art and crafts

representations has been a topic of immense interest to

libraries and museums. Besser (1991) provides an excellent

overview of the subject. Anderson (1991) and Fantini,

Prampolini and Turtur (1990) are consulted examples of the

discussion of such processes.

Health Sciences Libraries

Singarella (1991) conducted a survey that indicated the

use, development and production of videodisc technology for

biomedical instruction is increasing in North American

academic health sciences libraries. A majority (67 percent)

of the respondents have purchased or adopted videodisc

technology. Over one-fourth (28 percent) are repurposing a

videodisc within their institution. One-fourth (25 percent)

of the respondents have already begun to develop their own

videodisc software, and 24 percent have a Level III

videodisc in production. Of the 70 percent who responded to
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the question on who is making videodisc technology available

to students, 80 percent indicated the health sciences

library was the prime centralized location for such service.

Singarella, Bader, and Ramagli concluded that they

believe that the results from this survey indicate
that videodisc technology will play an increasing
role in health sciences education within academic
health sciences libraries.
(Singarella, Bader, and Ramagli 1991, 165)

Harless (1990) described the Technological Innovations

in Medical Education (TIME) model, which includes voice

recognition technology in order to be used in a lecture

room. As part of its TIME project, the National Library of

Medicine has funded production of these videodiscs, which

use simulation to create a believable patient encounter.

Harless and others (1990) found that the students expressed

commitment to the care of the simulated patient.

The author found no literature about use of videodisc

technology in libraries of hospitals not associated with

academic health sciences centers.

Applications of Videodisc Technology in Museums

Museums of art and art libraries share some common

ground, so some of the articles cited in the section on art

libraries and videodiscs may be of.interest to art museum

professionals.

Sorkow (1983) described the three videodiscs produced
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by museums by 1983: those of the National Gallery of Art,

the Metropolitan Museum of Art in New York, and the Museum

of Fine Arts, Boston. The National Gallery of Art videodisc

provides, on one side, a 30-minute tour of the Gallery and,

on the other side, single-frame access to over 1,600 still

images of the Gallery's collection. A HyperCard stackware

is now optional as an index/guide, and the disc was still on

a "Best 50" list of educational videodiscs in 1988 (Philippo

1988). The great resources of New York's Metropolitan

Museum of Art are on a Level-II disc. Sorkow (1983) noted

that procedures and criteria for image quality had to be

developed as the Museum of Fine Arts, Boston videodisc, one

of the first art videodiscs, was produced.

McQueen and Boss (1986) told about two federal

museum/archives videodiscs. The National Air and Space

Museum of the Smithsonian Institution published videodiscs

of its aviation photograph collection. Video Vision

Associates and the National Aeronautics Space Administration

(NASA) produced a "Space Archives" series. Their "Greetings

from Earth" disc contained more than 2700 still frames,

video clips, and music videos.

IBM Rome Scientific Center and the Italian Ministry of

Cultural and Environmental Assets worked together to produce

the interactive videodisc programs for "Rediscovering

Pompeii," an exhibition that toured several cities in the

United States (Museum of Fine Arts, Houston 1991). This is
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an example of a videodisc supplying computer-driven video in

a kiosk display, a medium that may continue to increase in

use during the 1990s.

The Smithsonian Institution joined forces with the

Interactive Video Consortium (IVC) in 1987 to create the

National Demonstration Laboratory for Interactive

Technologies (NDL). The NDL at the Smithsonian functioned

as a central location where one could see over 50 of the

most creative videodisc applications and learn about

emerging technologies (Anderson 1990). The NDL was moved to

the Library of Congress in 1992 so it could play a role in

making the Library's collections more widely available and

accessible. The Center, now including a virtual reality

station, is being supported entirely by private funds (LC's

high-tech information lab 1992).

These are applications of videodisc technology in

libraries and information centers, archives and museums, as

well as in educational classrooms and businesses, as

reported in the literature. The review of the literature

revealed many more reports of applications, but the

researcher included those described above as, hopefully, a

representative sample of the diffusion of this innovation.

Approaching the "Why" of Diffusion of Videodiscs in
Libraries

The author discussed in Chapter I the twin demands on

libraries and information centers during the 1980s of rising
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costs for library materials and increased availability of

computer-based systems to automate many library functions.

Personal computers became increasingly available as tools

for library recordkeeping. From the late 1970's to the end

of the 1980's, innovations that, like videodisc technology,

may have been evaluated for library funding and

implementation included the following: remote database

searching, integrated library systems that combined database

management and catalog access capabilities with circulation,

acquisitions and serials control, provision of public access

microcomputers, publications in CD-ROM format and the

equipment to use them, local area networks of the library's

miicrocomputers, and satellite television reception systems.

The effect that adoption of one technology may have on

adoption of a concurrent technology by library management

has been studied by some researchers. In a study of the

relative performance of organic and mechanistic

organizations, Damanpour, Szabat and Evan (1989) found that

"effective organizations would adjust their rate of adoption

of types of innovation in accordance with the dominant

innovation issued in a given period of time" (Damanpour,

Szabat and Evans 1989, 598).

Griffiths and others (1986) found from their survey

that early adoption of one kind of innovation does not

predict adoptio of another innovation (Griffiths et al 1986,

207). However, they noted a current trend in library
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input and storage operations, or technical services, is to

adopt a combination of these innovations (Griffiths et al

1986, 50).

Griffiths and others (1986) concluded that probably the

most important factors in whether, why and when libraries

adopt an innovation are the characteristics of the

innovation, "factors such as its relevance to library

functions, its cost, its promised benefits, its complexity

and communicability" (Griffiths et al 1986, 199) . But

Griffiths and others (1986) also found that the

characteristics of large organizations - larger budgets,

more staff differentiation, more visibility to vendors, and

greater ability to earmark slack resources for innovation -

perhaps enabled them to adopt earlier than smaller

organizations (Griffiths et al 1986, 208). Concerning the

general effect of type of library on innovation adoption,

special libraries were no more nor less innovative than

academic libraries (Griffiths et al 1986, 209).

Within the library's social infrastructure, the

presence of an internal innovation champion was cited as the

most important factor in facilitating adoption and use

(Griffiths et al 1986, 207). And most library innovation

decisions were found to be made by the library director,

despite the fact that the majority of directors advocated a

participatory style of management (Griffiths et al 1986,

208).
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In a study of technical services innovations in public

libraries, Getz (1980) found that financial circumstances

and system characteristics may have influenced adoption of

innovations, but no characteristics were particularly

significant in decisions to adopt innovations.

This review of the literature presented a brief history

of videodisc technology and summarized its applications in

library and information science, archives, museums,

education and training. The more interactive features of

videodiscs were explained in discussion of interactive

video, and issues that have affected interactive videodisc

use were presented. Rogers' model of innovation diffusion

was profiled, and factors possibly affecting the innovation

decision on videodisc technology in libraries were

discussed.



CHAPTER 3

METHODOLOGY OF THE STUDY

Development of the Random Sample

The American library directory, 1991-1992 was chosen as

the source for the database of the population of the study,

academic and special libraries in the United States and

Canada. This directory was selected because it was the most

complete listing of academic and special libraries together

in one database. There may have been too much of an

increase in expense and time involved if a random sample had

been developed from two or more directories.

The total number of academic libraries in the United

States listed in the Directory was 4,613. This included

academic medical, university, 4-year college, community

college, junior college, technical institute, and religious

college libraries. The total number of United States

special libraries listed in the Directory and eligible for

the study was 8,852. This did not include law firm

libraries, religious libraries, governmental law libraries,

military or veterans' hospital libraries.

Academic libraries in Canada that are listed in the

Directory total 505. There were 1,394 Canadian special

libraries eligible for the study. This again did not
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include law firm, religious, governmental law, military or

veterans' hospital libraries.

Therefore, the population of academic libraries for the

study was 5,118, and the population of special libraries was

10,246.

The Directory has 2,197 pages of listings of libraries

for the United States and Canada. The investigator used a

widely available list of random numbers, the Rand

Corporation's A million random digits with 100,000 normal

deviates (Rand Corporation, 1955). Randomly choosing a page

on which to start, the investigator blindly pointed to a

number on the page, then proceeded to consult each number in

order. Those numbers whose last four digits were 2197 or

lower were matched with the corresponding page numbers of

the Directory. All libraries on the page that met the

criteria listed below were included in the survey.

The criteria for inclusion in the survey were the

following:

1. The institution's numerical statement of book titles

and audio-visual materials, not including microfiche,

periodicals or maps, is 2,500 or greater.

2. The materials expended total is at least $2,500.00

if it is listed.

3. No county or city law libraries, nor law firm

libraries are included.

4. No veterans' hospital libraries are included.
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5. No church libraries are included.

6. No military base or other military libraries are

included.

7. For university libraries, departmental libraries

were included as separate, potential respondents when the

first entry under the library is not "University Libraries,"

and there is a stated number of book titles and A-V

materials 2,500 or greater, and librarians' names are not

duplicated between the general library listing and the

departmental library listing. Further, the departmental

libraries must be designated as being at least on the

college level, i.e., "Architecture College," "School of

Music," etc.

It was assumed that a library would have more of a

chance of having collected videodiscs if its materials

budget was at least $2,500 and the number of volumes was at

least 2,500. The investigator was concerned with getting as

large a response rate as possible for external validity

purposes, and therefore felt such a threshold was

justifiable given the cost of a videodisc playback system,

including cost of videodiscs. The $2,500 materials budget

and 2,500 volumes thresholds are based upon a general

application of the 1990 community, junior and technical

college standards. Those standards. were minimums of $211

per student for expenses other than salaries for enrollments

under 200 (Joint Committee 1990, 761) and 20,000 volumes for



a school under 200 enrollment (Joint Committee 1990, 764).

The importance of online database searching and journal
subscriptions to many special libraries notwithstanding, the

researcher assumed that 2,500 volumes would be a minimum for
any type of library to provide an active program of service

that could conceivably include videodisc program provision.

The above types of libraries listed among the criteria
were also excluded from the study in order to arrive at as

high a response rate as possible. A preliminary review of

the literature showed little videodisc activity in law and

religious (non-academic) libraries. Experience with

bureaucratic procedures necessary for distribution of

questionnaires among military and veterans' hospital

libraries prompted the investigator to exclude these types

of libraries.

The author had hoped to get a sample size that was

about ten percent of the. population of both academic and
special libraries. When all libraries that did not meet the
type of library criteria were excluded, the final sample

size was 1,604: 739 of these were academic libraries and 865
were special libraries. With an eligible population of both
types of libaries of 15,365, the sample size of 1,604 was
10.4 percent of the eligible population. Unfortunately,

many more special libraries than academic libraries did not
meet the $2,500 minimum materials budget or the 2,500

minimum number of book titles and AV materials. This
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resulted in the sample equaling 8.4 percent of the

population of special libraries and 14.4 percent of the

population of acadmic libraries in the two countries.

CONSTRUCTION OF THE QUESTIONNAIRE

The second step in the study was the development of an

instrument to collect data. The researcher referred to

Rogers' model of the innovation decision process in order to

develop variables and the questionnaire items that would

test those variables.

Rogers defines a technology as "a design for

instrumental action that reduces the uncertainty in the

cause-effect relationships involved in achieving the desired

outcome" (Rogers 1983, 12).

In this study the innovation being considered is

videodisc technology (see Chapter II for discussion of the

features of videodiscs). The basic hardware of a videodisc

system is a videodisc player and a television monitor.

Optional hardware is a microcomputer, a computer monitor,

and an interface card to transmit control code between the

microcomputer and player. The researcher had hypothesized

that libraries with high materials and equipment budgets

have a significantly greater probability of collecting

videodiscs than those libraries with medium or low budgets

(Hypothesis #1). The investigator posited that factors of

the characteristics of the innovation - Rogers' relative
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advantage as expressed in terms of view of videodisc

technology as an enhancement or improvement over a previous

technology and as having benefits that exceeded anticipated

costs - may have been important factors in the decision to

adopt or not adopt, but that they were not as strong factors

as the financial capability of the library. Cumulative

adoption of other innovations during the same 1979-1991

period may have had an effect on videodisc diffusion.

Other factors related to an assessment of the relative

advantage of videodisc technology the researcher felt should

be asked of library decision-makers were the following: what

influence the fact that videodiscs cannot be completely

produced in-house had on an adoption decision; whether or

not video had to be full-motion and full-screen in the

decision-maker's view; what influence possible lower costs

eventually through digital multimedia had upon the

innovation decision on videodisc technology; and whether or

not the decision-maker intended that the library would

purchase a digital multimedia system in the future.

Rogers (1962) (1971) (1983) saw compatability,

complexity, trialability, and observability as the other

attributes of an innovation. Compatability was the "degree

to which an innovation is perceived as consistent with the

existing values, past experiences, and needs of potential

adopters" (Rogers 1983, 223). The following variables were

seen by the investigator as ones related to compatability of



videodisc technology: appropriateness of subjects of

videodisc programs for the library's objectives; videodisc

production at the library's parent institution; collection

of other video formats; inclusion of video and microcomputer

software in library collection policies; general supervisory

style; a directive from person supervising library director

to adopt or not adopt videodisc; other electronic projects

undertaken; number of educational technologists and

employees specializing in audio-visual services; ability to
dedicate slack funds for innovations; presence of a cinema

or radio-television-film degree program at academic library.

Further interpreting elements of Rogers' model of

innovation decisions, perception of the complexity of

videodisc technology could be ascertained by asking

decision-makers their assessment of their staffs' ability to
implement a videodisc playback station. Trialability could

be determined by asking whether or not there was a stated

trial time to test utility of having videodiscs.

Other factors that have consistently been included in

innovation studies have been social and economic

characteristics of the organization or individual. For

library organizational factors in innovation decisions about
videodisc technology, the investigator saw the following

such factors as important: the type of academic or special

library; size of the library in population served; the
materials and equipment budgets; book holdings; audiovisual
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holdings; number of librarians with Master's degree;

geographic region; years of experience as a librarian.

Rogers defined diffusion as a "process by which an

innovation is communicated through certain channels over

time among the members of a social system" (Rogers 1983, 5).

The investigator resolved to include in his study questions

about the communication process: influence on the innovation

decision of colleagues' opinions, of attendance at

professional meetings, presence of a proponent of the

technology in the organization. Time in the innovation

model can be expressed by the rate of adoption of the

innovation; in the case of this innovation, we can note the

number of videodiscs acquired year-by-year. About the

members of the social system - special and academic

libraries in the United States and Canada - the researcher

strove to characterize them as early, middle, and late or

non-adopting organizations. The investigator also located

the primary proponents for the innovation decisions and who

had primary responsibility for implementing approved

videodisc systems.

Translation of the research problem into questionnaire

items was carried out by following a structured approach

(Bruce and Bork 1979). Each independent variable and

dependent variable listed in Chapter I were considered in

the construction of the questionnaire. Some variables

required more than one question to adequately represent the
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concept. Otherwise, a one-to-one correspondence between a
variable and a question to express that concept was
established [See Appendix A: Questionnaire].

Data Collection

As a result of the aforesaid criteria being applied to
the libraries on the randomly selected pages of the
Directory, 1,649 questionnaires were sent to potential

respondents. It was found, upon return of the

questionnaires, that 45 libraries either did not qualify
according to the criteria or no longer existed. Therefore,
1,604 questionnaires were sent to valid libraries. Of the
total valid libraries, 739 or 46% were academic libraries,
and 865 or 54% were special libraries. Each questionnaire
was accompanied by a cover letter explaining the purposes of
the study and a description of terms used in the

questionnaire.

Postage of $.52 was affixed to the enclosed response
envelope for recipients working within the United States.
Postage of $.63 was affixed to the enclosed response

envelope for those recipients working within Canada. It was
later found out that the Canadian recipients could not use
United States postage for response return.

The questionnaires were sent between February 28 and
March 8, 1992. An initial return proved to be between 20.5%
and 21% of the respondents by March 28. On March 28 the
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first followup was sent, using a postcard, to all libraries
that had not yet responded [See Appendix B: Follow Ups].
The response rate started to increase several days after
sending out the first followup. On April 14 a second
followup postcard was sent [See Appendix B: Follow Ups].
Libraries who indicated on the questionnaire that they could
be called for further information were called in order to
get a completed questionnaire from them.

Questionnaires continued to arrive through May 15. At
that time 462 useable questionnaires had arrived. The final
response rate for the questionnaire was 28.8%. There were
approximately 50 libraries who responded that they could not
supply information for the survey. Much of the literature
does recommend that the researcher strive to get at least a
50% response rate (Swisher and McClure 1985) (Gothberg

1990). However, there have been some studies that have
argued that a response rate of about 30% does not
necessarily reflect an invalid sample of a population. A
sample created from a response rate around 30% can represent
the population if there were extenuating circumstances

surrounding the collection of data. In this case, on the
one hand, the researcher had sent out the questionnaires
without previously informing the respondents that they would
be receiving a questionnaire about my topic. A cover
letter, which bore the letterhead and logo of the University
of North Texas School of Library and Information Sciences,
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was included with the questionnaire. The cover letter
explained the purposes of the study. There have been some
studies which have shown similar results when the
questionnaire and cover letter is the first contact between
the researcher and the possible respondents. Chen and
Raitt, in their studies of CD-ROM adoption in North America
and then later in Europe, had rates of return that were
approximately 25 percent (Chen 1987) (Raitt and Chen
1990) (Chen and Raitt 1990). A series of studies by
questionnaire of nursing home residents in Canada exhibited
approximately a 27% return rate also (Locker, Slade and
Leake 1990). The conductor of those experiments has written
that such a return percentage can still validly represent
the population studied (Locker, Slade and Leake 1990, 210).

Other factors in the author's decision to support the
validity of this sample without weighting for bias were the
large number of questionnaires that were mailed and the fact
that the sample represented 10.4 percent of the eligible
population among the categories of academic and special
libraries surveyed.

Data Analysis

The received data were subjected to the following

statistical procedures:

a) Pearson product-moment correlations of the number of
videodiscs collected and materials and equipment expen-
ditures, number of librarians, educational technologists
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and A-V employees, number of book volumes and A-V titles
and years of experience of director, both cumulative and
year-by-year, and of total other electronic projects,

year-by-year, and of number of library clients,

cumulative.

b) Crosstabulations with chi-square test of collection of
videodiscs and all independent variables, and of
functions for which videodiscs were collected and
several independent variables.

c) Kruskal-Wallis 1-way analysis of variance (ANOVA)

and Mann-Whitney U - Wilcoxon rank sum w test on

number of videodiscs collected and (1) materials and
equipment expenditures, and (2) type of library (in
profit or non-profit organizations).

d) Frequencies and percentages of all independent and

dependent variables.

The statistical procedures were performed through the
use of SPSS/PC+ statistical package on an IBM PC/AT -

compatible microcomputer.

This chapter has presented the methods and procedures
used in this study. The next chapter discusses the results
obtained from these procedures.



CHAPTER 4

ANALYSIS OF DATA

.This study surveyed a random sample of library

directors or managers in North American academic and special
libraries. The primary purpose of the study was to examine
social and economic factors in the environment of academic
and special libraries that may be associated with the
adoption or rejection of videodisc technology in those

settings. The researcher received 462 useable responses

from the 1,604 mailed questionnaires.

The researcher analyzed the data from responses to the
53 questions of the survey in order to test five hypotheses
made concerning adoption or non-adoption of videodisc

technology in United States and Canadian academic and
special libraries. Pearson correlations tested the strength
of relationships between the dependent variable, collection
of videodiscs, and nine numerical independent variables.
Crosstabulations were also performed on these and other
variables. The author used 1-way analysis of variance

(ANOVA) and non-parametric tests on ranked values.
Frequencies and percentages were performed between
collection of videodiscs and a majority of the independent
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variables. Crosstabulations show degree of relationships

between several independent variables and the second

dependent variable, categories of functions for which

videodiscs were collected. SPSS PC+ was used for all

statistical procedures.

Before testing the hypotheses, however, one can examine

the most basic information collected. Table 1 tells us that
86 or 18.9% of the libraries that answered this question in
the survey have collected at least one videodisc. Table 2
portrays the time frame within which libraries adopted

videodiscs.

Table l.--Frequency table, libraries having videodiscs
or not

N Percentage
Have videodiscs 86 18.9
No videodiscs 370 81.1

Note: Number of missing cases = 6.

Table 2 .--Frequency table, year to start adopting
videodiscs, by range of years

Range of Years N Percentage
1979-1983 4 .9
1984-1988 39 8.4
1989-1991 43 9.3
Never adopted 376 81.4

Total 462 100.0
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Only four libraries in the survey collected videodiscs
as "early adopters" of the innovation from 1979-1983. These
correspond to what Rogers' categorizes as the innovators
among members of the social system, in this case of academic
and some categories of special libraries in North America.
A sharp increase in collecting videodiscs occurred from the
early to the mid-period, 1984-1988, a five year span. These
middle adopters correspond to Rogers' early adopters and
early majority categories. The increase in adoption

continued, since the number of libraries starting videodisc

collecting has risen in the three years of 1989-1991. An
increase in commercially available videodiscs from 4,000 in
1990 to 7,000 by 1992 (Travers 1991, 119) may have had an

effect here.

Delineation of a gradual increase being spurred by a
recent upsurge in 1990-1991 can be seen in Table 3.

Table 3. --- Number of videodiscs acquired by
randomly sampled libraries, by year

Year No. of Discs Year No. of Discs

1979 000 1986 3071980 000 1987 3401981 046 1988 3761982 014 1989 3291983 016 1990 4041984 090 1991 629
1985 168
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Hypothesis # 1

Hypothesis # 1 was stated:

Libraries and information centers with largematerials and equipment budgets have a
significantly greater probability of collectingvideodiscs than those libraries with medium or lowbudgets.

The researcher performed a Pearson correlation to show
interaction between videodisc collection and materials and

equipment budgets as well as seven other independent

variables. Table 4 is a correlation of average values for
the variables over the years 1979-1991. Seven of the

variables,. including materials expenditures or equipment

expenditures, show a small correlation to collecting of

videodiscs that is statistically significant at the p<.01

level. The Pearson product-moment correlation only detects
a linear relationship between two variables. Caution must

be used when examining many coefficients, because "if you
have enough coefficients, you expect some of them to be
statistically significant even if there is no relationship

between the variables in the population" (Norusis 1990,
336). Yearly correlations (Tables 103-115 in Appendix C)
show a smaller percentage of significant correlation.

A Kruskal-Wallis 1-way analysis of variance (ANOVA) and
a Mann-Whitney U - Wilcoxon Rank Sum W Test were performed

on the materials expenditures, equipment expenditures and
videodiscs collection (DISCS). For materials expenditure,

the Mann-Whitney Rank Sum Test shows significant
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relationship between the independent and dependent variables

at p < .01 for 1986 (Table 12), 1988 (Table 14), 1990 (Table

16) and 1991 (Table 17) when corrected for ties. When

corrected for ties, significance at the .05 level was found

for 1981 (Table 7) and 1989 (Table 15). The Kruskal-Wallis

1-way ANOVA showed significance at p < .01 for 1988 (Table
14), 1990 (Table 16) and 1991 (Table 16) when corrected for

ties. Significance at the .05 level when corrected for ties

was present for 1986 (Table 12) and 1989 (Table 15).

Table S.--Frequency table, Kruskal-Wallis 1-way ANOVA,Mann-Whitney U-Wilcoxon Rank Sum W Test for videodiscs &levels of materials expenditures, 1979

N Libraries Mean Stand. Min. Max.
Reporting Dev.Videodiscs acquired 312 0 0 0 0Matls. expend. levels 312 1.923 .50767 1 3

Kruskal-Wallis 1-way ANOVAMean Rank Cases Levels of Expenditure
156.50 53 High matls. expend. (top 25%)156.50 230 Medium matls. expend. (middle 50%)156.50 29 Low matls.. expend. (low 25%)

Corrected for TiesCases Chi-Square Significance Chi-Square Significance312 .0000 1.0000 .0000 1.0000

Mann-Whitney U-Wilcoxon Rank Sum W TestMean Rank Cases Levels of Expenditure
156.50 53 High matls. expend. (top 25%)156.50 259 Med. & Low matls. expend. (low 75%)

Corrected for Ties
U. W Z. 2-tailed P6863.5 8294.5 .0000 1.000
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Table 6 .--Frequency table [with K-W, Mann-Whitney test]videodiscs and levels of materials expenditures, 1980

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 312 0.00000 0.00000 0.00 0.00

Levels of
materials
expend. 312 1.91987 .50399 1.00 3.00

Kruskal-Wallis 1-way ANOVA
Mean Rank Cases

156.50 53 High expenditure (top 25%)156.50 231 Medium expenditure (middle 50%)156.50 28 Low expenditure (low 25%)

312 total

Cases Ci-squaeCorrectedncefor TiesC s Chi- are Significance Chi-squareSignificance32.0000 1.0000 .0000 1.0000

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases- Type

156.50 53 High expenditure level (top 25%)156.50 259 Medium/low expenditure level

312 total

Corrected for Ties

U W Z 2-tailed P
6863.5 8294.5 .0000 1.0000
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Table 7.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of materials expenditures, 1981

n

Videodiscs
per library

Levels of
materials
expend.

313

313

Mean
Standard

Dev.

.14696 1.85296

1.91374

Kruskal-Wallis 1-way ANOVA

Min. Max.

0.00 31.00

1.00 3.00

Mean Rank

161.28
156.18
155.50

Cases

53
232
27

High expenditure (top 25%)
Medium expenditure (middle 50%)
Low expenditure (low 25%)

313 total

Cases Chi-square
313 .1472

Corrected for Ties
Significance Chi-square Significance

.9291 5.1676 .0755

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank

161.28
156.11

Cases

54
259

Type

High expenditure level (top 25%)Medium/low expenditure level

313 total

U w

6762.08709.

Corrected for Ties

Z 2-tailed P

-2.2627 .0237

.50215

6762.0 8709.0
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Table 8.--Frequency table [with K-W, Mann-Whitney testvideodiscs and levels of materials expenditures, 1982

Standard
Dev. Min. Max.

Videodiscs
per library

Levels of
materials
expend.

Mean Rank

158.89
157.38
156.00

314

314

.04459 .54619

1.92675 .51593

0.00

1.00

9.00

3.00

Kruskal-Wallis 1-way ANOVA

Cases

54
229
31

High expenditure (top 25%)
Medium expenditure (middle 50%)
Low expenditure (low 25%)

314 total

Corrected for TiesCases Chi-square Significance Chi-square Significance314 .0215 .9893 .7584 .6844

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank

158.89
157.21

U

Cases Type

54 High expenditure level (top 25%)
260 Medium/low expenditure level

314 total

w

Corrected for Ties

Z 2-tailed P

8580.0 -. 7332 .4634

n Mean

. u

6945.0
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Table 9.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of materials expenditures, 1983

n

Videodiscs
per library

Levels of
materials
expend.

316

316

Mean
Standard

Dev.

.05063 .65994

1.92089 .51953

Min. Max.

0.00 11.00

1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank

159.80
158.38
157.00

Cases

56
229
31

High expenditure (top 25%)
Medium expenditure (middle 50%)
Low expenditure (low 25%)

316 total

Cases Chi-square
316 .0201

Corrected for Ties
Significance Chi-square Significance

.9900 .7133 .7000

Mann-Whitney U--Wilcoxon Rank Sum W 'Test

Mean Rank

159.80
158.22

U

Cases Type

56 High expenditure level (top 25%)
260 Medium/low expenditure level

316 total

w

Corrected for Ties

Z 2-tailed P

8949.0 -.7008 .4834
7207.0
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Table 10.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of materials expenditures, 1984

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 317 .28391 3.40720 0.00 57.00

Levels of
materials
expend. 317 1.92744 .53169 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

163.87 57 High expenditure (top 25%)
158.30 226 Medium expenditure (middle 50%)
155.50 34 Low expenditure (low 25%)

317 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance
317 .2236 .8942 3.4515 .1780

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

163.87 57 High expenditure level (top 25%)
157.93 260 Medium/low expenditure level

317 total

Corrected for Ties

U W Z 2-tailed P

7132.5 9340.5 -1.7396 .0819
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Table 11.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of materials expenditures, 1985

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 317 .50789 5.88262 0.00 99.00

Levels of
materials
expend. 317 1.93691 .54173 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

162.92 57 High expenditure (top 25%)
158.74 223 Medium expenditure (middle 50%)
154.50 37 Low expenditure (low 25%)

317 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance
317 .1952 .9070 2.3587 .3075

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases- Type

162.92 57 High expenditure level (top 25%)
158.14 260 Medium/low expenditure level

317 total

Corrected for Ties

U W Z 2-tailed P

7186.5 9286.5 -1.2396 .2151
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Table 12.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of materials expenditures, 1986

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 319 .80878 6.69115 0.00 99.00

Levels of
materials
expend. 319 1.95611 .57019 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

169.86 59 High expenditure (top 25%)
158.65 215 Medium expenditure (middle 50%)
153.50 45 Low expenditure (low 25%)

319 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance
319 .9442 .6237 8.0466 .0179

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

169.86 59 High expenditure level (top 25%)
157.76 260 Medium/low expenditure level

319 total

Corrected for Ties

U W Z 2-tailed P

7088.0 10022.0 -2.6564 .0079
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Table 13.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of materials expenditures, 1987

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 321 .97508 7.42121 0.00 99.00

Levels of
materials
expend. 321 1.96885 .59078 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

165.25 61 High expenditure (top 25%)
160.43 209 Medium expenditure (middle 50%)
158.25 51 Low expenditure (low 25%)

321 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance
321 .1810 .9135 1.1384 .5660

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

165.25 61 High expenditure level (top 25%)
160.00 260 Medium/low expenditure level

321 total

Corrected for Ties

U W Z 2-tailed P

7670.5 10080.5 -. 9977 .3184
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Table 14.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of materials expenditures, 1988

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 326 1.07382 7.24606 0.00 99.00

Levels of
materials
expend. 326 1.98160 .60228 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

179.52 62 High expenditure (top 25%)
162.06 208 Medium expenditure (middle 50%)
151.13 56 Low expenditure (low 25%)

326 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance
326 2.8031 .2462 10.8231 .0045

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

179.52 62 High expenditure level (top 25%)
159.74 264 Medium/low expenditure level

326 total

Corrected for Ties

U W Z 2-tailed P

7191.0 11130.0 -2.9215 .0035
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Table 15.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of materials expenditures, 1989

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 332 .90904 6.18332 0.00 99.00

Levels of
materials
expend. 332 2.00904 .64328 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

179.64 67 High expenditure (top 25%)
165.41 195 Medium expenditure (middle 50%)
156.96 70 Low expenditure (low 25%)

332 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance
332 1.9730 .3729 7.1276 .0283

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

179.64 67 High expenditure level (top 25%)
163.18 265 Medium/low expenditure level

332 total

Corrected for Ties

U W Z 2-tailed P

7997.0 12036.0 -2.3842 .0171
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Table 16.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of materials expenditures, 1990

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 319 1.10658 6.53832 0.00 99.00

Levels of
materials
expend. 319 2.07524 .68725 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

183.97 64 High expenditure (top 25%)
157.75 167 Medium expenditure (middle 50%)
146.84 88 Low expenditure (low 25%)

319 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance
319 6.2144 .0447 19.6371 .0001

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases- Type

183.97 64 High expenditure level (top 25%)
153.98 255 Medium/low expenditure level

319 total

Corrected for Ties

U W Z 2-tailed P

6626.0 11774.0 -4.1335 .0000



132

Table 17.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of materials expenditures, 1991

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 260 1.65000 7.59881 0.00 99.00

Levels of
materials
expend. 260 2.20385 .74615 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

150.82 51 High expenditure (top 25%)
132.12 105 Medium expenditure (middle 50%)

118.89 104 Low expenditure (low 25%)

260 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance
260 6.2512 .0439 15.5369 .0004

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

150.82 51 High expenditure level (top 25%)

125.54 209 Medium/low expenditure level

260 total

Corrected for Ties

U W Z 2-tailed P

4293.0 7692.0 -3.3938 .0007
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Table 18.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of equipment expenditures, 1979

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 205 0.00000 0.00000 0.00 0.00

Levels of
equipment
expend. 205 1.89268 .49328 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

103.00 37 High expenditure (top 25%)
103.00 153 Medium expenditure (middle 50%)
103.00 15 Low expenditure (low 25%)

205 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance
205 .0000 1.0000 .0000 1.0000

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

103.00 37 High expenditure level (top 25%)
103.00 168 Medium/low expenditure level

205 total

Corrected for Ties

U W Z 2-tailed P

3108.0 3811.0 .0000 1.0000
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Table 19.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of equipment expenditures, 1980

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 205 0.00000 0.00000 0.00 0.00

Levels of
equipment
expend. 205 1.90732 .50117 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

103.00 36 High expenditure (top 25%)
103.00 152 Medium expenditure (middle 50%)

103.00 17 Low expenditure (low 25%)

205 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance
205 .0000 1.0000 .0000 1.0000

Mann-Whitney U--Wilcoxon Rank Sum W. Test

Mean Rank Cases Type

103.00 36 High expenditure level (top 25%)

103.00 169 Medium/low expenditure level

205 total

Corrected for Ties

U W Z 2-tailed P

3042.0 3708.0 .0000 1.0000
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Table 20.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of equipment expenditures, 1981

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 206 .19417 2.24612 0.00 31.00

Levels of
equipment
expend. 206 1.92233 .49759 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

105.51 34 High expenditure (top 25%)
103.17 154 Medium expenditure (middle 50%)
102.50 18 Low expenditure (low 25%)

206 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance
206 .0486 .9760 1.6836 .4309

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

105.51 34 High expenditure level (top 25%)
103.10 172 Medium/low expenditure level

206 total

Corrected for Ties

U W Z 2-tailed P

2855.5 3587.5 -1.2699 .2041
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Table 21.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of equipment expenditures, 1982

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 207 .06763 .67210 0.00 9.00

Levels of
equipment
expend. 207 1.92271 .50610 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

102.50 35 High expenditure (top 25%)
104.53 153 Medium expenditure (middle 50%)

102.50 19 Low expenditure (low 25%)

207 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance
207 .0458 .9774 1.0691 .5859

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

102.50 35 High expenditure level (top 25%)
104.31 172 Medium/low expenditure level

207 total

Corrected for Ties

U W Z 2-tailed P

2957.5 3587.5 -. 7851 .4324
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Table 22.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of equipment expenditures, 1983

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 208 .07692 .81285 0.00 11.00

Levels of
equipment
expend. 208 1.91827 .51831 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

103.00 37 High expenditure (top 25%)
105.07 151 Medium expenditure (middle 50%)
103.00 20 Low expenditure (low 25%)

208 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance
208 .0488 .9759 1.1434 .5646

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

103.00 37 High expenditure level (top 25%)
104.82 171 Medium/low expenditure level

208 total

Corrected for Ties

U W Z 2-tailed P

3108.0 3811.0 -. 8096 .4182
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Table 24.--Frequency table [with K-W, Mann-Whitney test]

videodiscs and levels of equipment expenditures, 1985

Standard

In Mean Dev. Min. Max.

Videodiscs
per library 208 .66346 7.18575 0.00 99.00

Levels of
equipment

expend. 208 1.94231 .54422 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

104.35 37 High expenditure (top 25%)

105.05 145 Medium expenditure (middle 50%)

101.50 25 Low expenditure (low 25%)

208 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance

208 .0746 .9634 .8872 .6417

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

104.35 37 High expenditure level (top 25%)

104.53 171 Medium/low expenditure level

208 total

Corrected for Ties

U W z 2-tailed P

3158.0 3861.0 -. 0571 .9544
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Table 25.--Frequency table [with K-W, Mann-Whitney test]

videodiscs and levels of equipment expenditures, 1986

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 209 .96172 7.66727 0.00 99.00

Levels of
equipment
expend. 209 1.96651 .56656 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

111.32 37 High expenditure (top 25%)

104.41 142 Medium expenditure (middle 50%)

100.00 30 Low expenditure (low 25%)

209 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance
209 .6233 .7323 4.5565 .1025

Mann-Whitney U--Wilcoxon Rank Sum W'Test

Mean Rank Cases Type

11:L.32 37 High expenditure level (top 25%)

10:3.64 172 Medium/low expenditure level

209 total

Corrected for Ties

U W Z 2-tailed P

2948.0 4119.0 -1.8959 .0580
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Table 26.--Frequency table [with K-W, Mann-Whitney test]

videodiscs and levels of equipment expenditures, 1987

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 210 .81905 7.09644 0.00 99.00

Levels of
equipment
expend. 210 1.99524 .59902 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

110.45 38 High expenditure (top 25%)

104.94 135 Medium expenditure (middle 50%)

102.46 37 Low expenditure (low 25%)

210 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance

210 .3560 .8370 2.1997 .3329

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

110.45 38 High expenditure level (top 25%)

104.41 172 Medium/low expenditure level

210 total

Corrected for Ties

U W Z 2-tailed P

3080.0 4197.0 -1.3786 .1680
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Table 27.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of equipment expenditures, 1988

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 211 1.02370 7.16834 0.00 99.00

Levels of
equipment
expend. 211 2.00000 .61721 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

114.20 40 High expenditure (top 25%)
105.68 131 Medium expenditure (middle 50%)
98.85 40 Low expenditure (low 25%)

211 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance
211 1.2737 .5290 4.9321 .0849

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

114.20 40 High expenditure level (top 25%)

104.08 171 Medium/low expenditure level

211 total

Corrected for Ties

U W Z 2-tailed P

3092.0 4568.0 -1.8567 .0634
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Table 28.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of equipment expenditures, 1989

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 211 1.05687 7.19435 0.00 99.00

Levels of
equipment
expend. 211 2.04739 .63067 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

113.27 37 High expenditure (top 25%)
105.87 127 Medium expenditure (middle 50%)
100.63 47 Low expenditure (low 25%)

211 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance
211 .8891 .6411 2.8231 .2438

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

113.27 37 High expenditure level (top 25%)
104.45 174 Medium/low expenditure level

211 total

Corrected for Ties

U W Z 2-tailed P

2950.0 4191.0 -1.4213 .1552
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Table 29.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of equipment expenditures, 1990

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 207 1.16425 7.33803 0.00 99.00

Levels of
equipment
expend. 207 2.09662 .67575 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

114.24 38 High expenditure (top 25%)
103.96 111 Medium expenditure (middle 50%)
97.37 58 Low expenditure (low 25%)

207 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance
207 1.8203 .4025 5.1519 .0761

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

114.24 38 High expenditure level (top 25%)
101.70 169 Medium/low expenditure level.

207 total

Corrected for Ties

U W Z 2-tailed P

2822.0 4341.0 -1.9615 .0498
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Table 30.--Frequency table [with K-W, Mann-Whitney test]
videodiscs and levels of equipment expenditures, 1991

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 184 1.70109 8.20521 0.00 99.00

Levels of
equipment
expend. 184 2.20109 .73759 1.00 3.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

107.04 35 High expenditure (top 25%)
94.94 77 Medium expenditure (middle 50%)
82.82 72 Low expenditure (low 25%)

184 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance
184 5.1499 .0762 12.4507 .0020

Mann-Whitney U--Wilcoxon Rank Sum WTest

Mean Rank Cases Type

107.04 35 High expenditure level (top 25%)
89.08 149 Medium/low expenditure level

184 total

Corrected for Ties

U W Z 2-tailed P

2098.5 3746.5 -2.7912 .0053
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For the equipment expenditures variable, only the

Kruskal-Wallis 1-way ANOVA and Mann-Whitney Rank Sum Test

for 1991 relationships proved to be significant at the p <

.01 level when corrected for ties (Table 30). At the p<.05

level when corrected for ties, there was also a significant

correlation in 1990 (Table 29).

From use of the above procedures there were some signs

of significance in the relationship between collection of

videodiscs and materials expenditure and, less so, with

equipment expenditure. However, efforts to further define

that significance failed. Adding the two expenditures and

dividing by number of clients served gave a yearly

expenditure per patron, an indicator with a lower standard

deviation. Performing a Pearson correlation on this

"expenditure per capita" (EXPCAP) and videodisc collection,

showed no significant relationship, as seen in the examples

of Tables 31 and 32 from 1986 and 1987 data. The lack of a

consistent, significant relationship between videodisc

collecting and materials and equipment expenditures is

highlighted by the plot of discs with materials expenditure

for 1991 (Figure 2). A significant correlation would have

been exhibited by the number of videodiscs acquired

increasing somewhat linearly with the amount of materials

expenditure in Figure 2. Hypothesis #1 is not supported by

the data.
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Table 31.--Pearson correlation, equipment and materials
expenditures/size and videodiscs, 1986

Standard
Cases Mean Dev.

Per capita expend. 70 87.4483 151.0915

No. of videodiscs
in libraries 423 .7258 6.2070

Correlations

Per Capita No. of Videodiscs
Expend. in Libraries

1.0000 .0070
( 70) ( 67)

Per capita expend. P= . p= .955

.0070 1.0000
No. of videodiscs ( 67) (423)

in libraries p= .955 p=

(Coefficient / (Cases) / 2-tailed significance)
" " is printed if a coefficient cannot be computed.

Table 32.--Pearson correlation, equipment and materials
expenditures/size and videodiscs, 1987

Standard
Cases Mean Dev.

Per capita expend. 87 99.1909 161.4923

No. of videodiscs
in libraries 426 .7981 6.5595

Correlations

Per Capita No. of Videodiscs
Expend. in Libraries

1.0000 -.0418
( 87) ( 83)

Per capita expend. p= . p= .707

-.0418 1.0000
No. of videodiscs ( 83) (426)

in libraries p= .707 p= .

(Coefficient / (Cases) / 2-tailed significance)
" . " is printed if a coefficient cannot be computed.
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Figure 2.-- Number of videodiscs acquired by
individual adopters, by materials expenditure, 1991

MATEXP91

97.5+ 

+0
I +
S 65+
C
S
9

32.5+ 1
1

1 1
1

1 1 1 1 1
0+ 1 1 1 1 1 1 1 1 1 1 1 +

8000 24000 40000 56000 72000 88000

0 16000 32000 48000 64000 80000 96000

MATEXP91

97*5+ 

1 

+
II
S 65+
C

$

1
32.5+ 1 +

1 1

1 1 1
* 1 1 1

0+ 221 2 1 11 1 11 2 1 1 1 +

80000 240000 400000 560000 720000 880000
0 160000 320000 480000 640000 800000 960000

MATEXP91
------------------------------------------ -------------- ------ +----+

97.5+

S 65+

C
S

1
32.5+

1 1

0+ 1 1 1 1 +

800000 2400000 ' 4000000 5600000 7200000 8800000
0 1600000 3200000 4800000 6400000 8000000 9600000



148

Hypothesis # 2

Hypothesis # 2 stated, "The effect of type of library

of special library for-profit organizations on collection of

videodiscs is significant at the .01 level."

The reasoning behind this hypothesis was that large

corporations had been noted in the literature as having used

interactive video and videodiscs in training quite

extensively. It is quite possible that special libraries of

non-profit organizations may have stood the best chance of

any of the surveyed types of libraries in having interactive

videodisc training in the library. Testing was first done

between profit organizations and all others, whether or not

they had collected videodiscs. Then it was done only among

libraries that had collected videodiscs, profit and non-

profit organizations. Kruskal-Wallis 1-way ANOVAs and Mann-

Whitney Rank Sum tests were conducted and indicated no

significant relationships. The Hypothesis # 2 was not

supported. The fact that so few libraries, relatively, had

videodiscs, and so few of the libraries

were profit organizations (only six profit organizations

collected videodiscs) could have had a burying effect on any

influence this independent variable had on the dependent

variable. Sample 1991 tables are shown here as Tables 33

and 34. Other tables comparing profit with not-for-profit

organizations on videodisc adoption are in Appendix C.
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Table 33.--Profit organizations versus others by discs, 1991

Standard
n Mean Dev. Min. Max.

Videodiscs

per library 455 1.38242 6.82401 0.00 99.00

Libraries by
two types
reporting 455 1.87473 .33139 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

219.59 57 (1) Profit organizations
229.20 398 (2) Others

455 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance
455 .2667 .6055 .7300 .3929

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

219.59 57 (1) Profit organizations
229.20 398 (2) Others

455 total

Corrected for Ties

U W Z 2-tailed P

10863.5 12516.5 -.8544 .3929
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Table 34.--Profit organizations versus others, all
with videodiscs, 1991

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 85 7.40000 14.37442 0.00 99.00

Libraries by
two types
reporting 85 1.92941 .25766 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

50.08 6 (1) Profit organizations
42.46 79 (2) Others

85 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance

85 .5317 .4659 .5442 .4607

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases' Type

50.08 6 (1) Profit organizations
42.46 79 (2) Others

85 total

Corrected for Ties
U W Z 2-tailed P

194.5 300.5 .0000 1.0000
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Hypothesis # 3

Hypothesis #3 states, "There is a significant positive

relationship at the .01 confidence level between library

collection of videodiscs and videodisc production within the

parent organization.."

The rationale of this hypothesis was that if there was

a videodisc production project at an institution, the

library had a high probability of (a) learning enough about

the medium through close proximity and sharing of

information that the library would start collecting

videodiscs, or (b) the library would receive a copy of the

videodisc made by the project, perhaps equipment also, and

set up a videodisc system for individualized learning.

Table 35.--Libraries whose parent institution has produced
videodiscs

N Libraries Percentage
Produced discs 38 8.5
Never produced 399 89.5
Do not know 9 2.0

Total 446 100.0

Note: Non-responding libraries = 16.

As represented in Table 36, Chi-square crosstabulation

shows a significant relationship between videodisc

production within the parent institution and library

videodisc collecting. Although 5.9% of the respondents who

collected videodiscs have had a videodisc produced within
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their organization, the majority by far of the significance

is in the negative relationship of no videodiscs produced

here to no videodiscs collected here. Because Hypothesis #

3 stipulated a "significant positive relationship," the

findings do not support the hypothesis. The relationship is

significantly negative.

Table 36.--Chi-square test for significance with
crosstabulations, have videodiscs or not and ever production

of videodiscs at the parent institution

Have No Total
videodiscs videodiscs #

Videodisc production 26 11 37
at parent instn. (5.9) (2.5) (8.4)

Never production 57 339 396
at parent instn. (12.9) (76.7) (89.6)

Do not know 1 8 9
(0.2) (1.8) (2.0)

Total 84
(19.0)

358
(81.0)

442
(100.0)

Chi-Square D.F. Significance Min. E.F. Cells with EF<5

69.00709 2 .0000 1.710 1 of 6 (16.7%)

Note: Number of. missing observations = 20 .
E.F. = Expected frequency.

Hypothesis # 4

Hypothesis # 4 said
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There is a significant positive relationship
between videodisc collection and a directive to
adopt (or not adopt) the technology from a
supervisor of the library/ learningresources
center director.

Rogers and Shoemaker (1971) classified the types of

innovation decisions as optional, collective and authority.

Authority decisions are those forced upon an individual by a

superior. Although they are generally made the most rapidly

of any innovation decision, "authority decisions are more

likely to be circumvented and may eventually lead to a high

rate of discontinuance of the innovation" (Rogers and

Shoemaker, 1971, 37).

The investigator did not want to leave out of this

study an organizational situation that often is neglected.

Table 37.-- Number and percentage of library/
LRC directors given directive

Action concerning videodiscs N

Followed directive to adopt, reject 9
Intending to follow recent directive 2
Staff committee overruled directive 1
Inconclusive 2

Total N 14

There were 14 respondents who said the library or LRC

director had received a directive from a supervisor to

either adopt or reject videodisc teehnology. Of those 14

respondents, 11 said they had followed, or were in the
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process of following, the instructions to either adopt or

reject.

Recipients of the questionnaire had been guaranteed

confidentiality in answering any questions. That only 14

respondents said they had received directives concerning

this innovation decision may be a good sign about the

autonomy given library directors by their administrative

supervisors.

Statistical analysis on a group this small would, of

course, not be valid.

Hypothesis # 5

Hypothesis # 5 asserted, "There is a null relationship

between library collection of videodiscs and all other

independent variables."

The author analyzed these relationships within

categories developed by Rogers (1962) (1971) (1983) and

applied in this study. The variables in the videodisc study

can be divided into the potential adopter's perceptions of

the relative advantage, compatability, complexity, and

trialibility of the innovation, and into some

characteristics of the social system, academic and special

libraries in North America.

Effect of Variables Pertaining to Relative Advantage
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Several of the variables pertaining to relative

advantage show a strong interdependence with collection of

videodiscs in libraries.

Questionnaire respondents answered question # 36 by

summing up how their library decision group perceived the

costs versus the benefits of videodisc technology at the

time of their decision. As Table 38 indicates, 36.8% of all

those who answered the question said costs were much greater

than benefits, and 24.9% said costs were greater than

benefits. Over half of the 462 questionnaire respondents

did not answer this question.

Table 38.--Costs vs. benefits of videodiscs [Frequency
table]

N of responses Percentage

Benefits much > costs 7 3.5

Benefits > costs

Benefits, costs about equal

Costs > benefits

Costs much > benefits

Total

Note: Missing observations = 261

37

33

50

74

201

18.4

16.4

24.9

. 36.8

100.0

The Chi-Square test for significance shows in Table 39

that for a decision on the cost-benefits ratio for

videodiscs, a significant difference exists between the

MMWwAmMMmmwMmm
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observed number and the expected number of responses in each

category. The cost-benefit ratio is thus related to the

collection of videodiscs at the strongest level of

statistical significance, where p = .0000. Such

significance at the p = .0000 level was also found to

express a relationship between collection of videodiscs

Table 39.--Chi-square test of significance with
crosstabulation, costs vs. benefits and have or have not

videodiscs

Have No Total
videodiscs videodiscs #(%)

Benefits much > costs 5 2 7
(2.5) (1.0) (3.5)

Benefits > costs 30 7 37
(15.1) (3.5) (18.6)

Benefits, costs about = 19 14 33
(9.5) (7.0) (16.6)

Costs > benefits 12 38 50
(6.0) (19.1) (25.1)

Costs much > benefits 4 68 72
(2.0) (34.2) (36.2)

Total 70 129 199
#(%) (35.2) (64.8) (100.0)

Chi-Square D.F. Significance Min E.F. Cells with EF < 5

75.93153 4 .0000 2.462 2 of 10 (20%)

Note: Number of missing observations = 263.

and the importance of full-motion and full-screen video in a

multimedia program (Table 40) and planning to purchase an
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all-digital multimedia system such as CD-I, DVI or a

multimedia computer system (Table 41).

Table 40.--Chi-square test of significance with cross-
tabulation have videodiscs or not and effect of possibly

lower costs for future digital multimedia

Extremely Very Somewhat Not Very Not TotalImportant Important Important Important Important # (%)

Have
videodiscs 6 25 17 17 10 75

(26.8)

Do not have
videodiscs 5 19 37 44 100 205

(73.2)
Total 11 44 54 61 110 280#(%)(3.9) (15.7) (19.3) (21.8) (39.3) (100.0)

Chi-square D.F. Significance Min. E.F. Cells with E.F. < 5

42.76502 4 .0000 2.946 1 of 10 (10%)

Note: Number of missing observations = 182

Table 41.--Chi-square test of significance with cross-
tabulation, have videodiscs or not and plan to purchase

digital multimedia system, computer or cd-based

Plan to Purchase

TotalYes No Do Not Know#(%)

Have videodiscs 22 35 25 82

22.3)

Do not have
videodiscs 20 160 105 205

77.7)
Total 42 195 130 367#( ) (11.4) (53.1) (35.4) (100.0)

Chi-square D.F. Significance Min. E.F. Cells with E.F. < 5
24.73636 2 .0000 9.384 None

Note: Number of missing observations = 95
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Statistical significance of an assessment of whether

videodisc technology was an improvement over existing

technology corresponding to collecting at least one

Table 42.--Was videodisc an enhancement of existing library
technology?

Frequency Percentage

Yes 69 37.9

No 113 62.1

Total 182 100.0

Note: Missing observations = 280

Table 43.--Chi-square test for significance with cross-
tabulation enhancement on existing technology and have

videodiscs or not

Have Total
Enhancement videodiscs No videodiscs #(%)

Yes 40 29 69
(22.1) (16.0) ( 38.1)

No 34 78 112
(18.8) (43.1) ( 61.9)

Total 74 107 181
#(%) (40.9) (59.1) (100.0

Chi-square D.F. Significance Min. E.F. Cells with E.F. >5

12.35223 1 .0004 28.210 None

Note: Missing observations = 281
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videodisc was only slightly less strong (p=.0004) (Table

43). This variable is explained by Rogers (1983) as one of

the most important factors in the innovation decision.

The null hypothesis of no influence of the preceding

three variables was rejected at a .01 level of significance.

The difference between observed and expected

frequencies of possible lower costs for future multimedia

systems and collection of videodiscs was only slightly less

than being significant at the p < .01 level (Table 44).

The null hypothesis was also supported for the

influence of the lack of an in-house recording capability

for videodiscs upon the collection of videodiscs, as

reported in Table 45.

Table 44.--Chi-square test of significance with cross-
tabulation have videodiscs or not and effect of possibly

lower costs for future digital multimedia

Very Strong Strong Some Not Much No Total
Influence Influence Influence Influence Influence #(

Have
videodiscs 7 7 18 21 21 74

(27.4)

Do not have
videodiscs 8 23 29 41 95 196

(72.6)

Total 15 30 47 62 116 270
#t%)(5.6) (11.1) (17.4) (23.0) (43.0) (100.0)

Chi-square D.F. Significance Min. E.F. Cells with E.F. < 5

12.19740 4 .0159 4.111 1 of 10 (10%)

Note: Number of missing observations = 19
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Table 45.--Chi-square test for significance with cross-
tabulation influence of no "in-house" recording to having

videodiscs or not

Very Strong Strong Some Not Much No Total
Influence Influence Influence Influence Influence #(W)

Have 4 6 5 19 40 74
videodiscs (1.9) (2.9) (2.4) (9.2) (19.3) (35.7)

No 6 8 11 26 82 133videodiscs (2.9) (3.9) (5.3) (12.6) (39.6) (64.3)

Total 10 14 16 45 122 207#(%) (4.8) (6.8) (7.7) (21.7) (58.9) (100.0)

Chi-square D.F. Significance Min. E.F. Cells with E.F. < 5

1.81461 4 .7698 3.575 1 of 10 (10.0%)

Note: Number of missing observations = 255

Table 46.--Chi-square test for significance with
crosstabulation, appropriateness for curriculum or library

objectives and have videodiscs or not

Strongly Agree Unsure Disagree Strongly TotalAgree Disagree #(%)

Have 11 41 18 7 1 78videodiscs (3.4) (12.9) (5.6) (2.2) (0.3) (24.5)

No 14 47 117 34 29 241videodiscs (4.4) (14.7) (36.7) (10.7) (9.1) (75.5)

Total 25 88 135 41 30 319#1%) (7.8) (27.6) (42.3) (12.9) (9.4) (100.0)

Chi-square D.F. Significance Min. E.F. Cells with E.F. < 5

46.00643 4 .0000 6.113 None

Note: Number of missing observations = 143

Compatability

Four variables related to compatability were found to

relate to the collecting of videodiscs at the level of .0000

significance, or no degree of chance. The appropriateness

for the curriculum or library objectives (Table 46),
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collection of 1/2" videocassettes (Table 48), use of

HyperCard to create a linked document by staff at the

library (Table 49), and use of another hypermedia authoring

system (Table 50) all showed correspondence with collection

of videodiscs at p=.0000.

Table 47.--Frequency table, libraries with 1/2"
videocassettes

Frequency Percent

Yes 300 78.1

No 84 21.9

Total 384 100.0

Note: Number of missing observations = 78

Table 48.--Chi-square test for significance with cross-
tabulation 1/2" videocassettes and have videodiscs or not

Have No Total
Videodiscs Videodiscs #(%)

Yes 74 223 297
(19.5) (58.7) ( 78.2)

No 2 81 83
.5) (21.3) ( 21.8)

Total 76 304 380
#(%) (20.0) (80.0) (100.0)

Chi-square D.F. Significance Min. E.F. Cells with E.F. < 5

19.15434 1 .0000 16.600 None

Note: Number of missing observations = 82
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Table 49.--Chi-square test for significance with cross-
tabulation have videodiscs or not and staff use of Hypercard

Use Have No Total
HyperCard Videodiscs Videodiscs #(%)

Yes 23 17 40
11.4)

No 56 256 312
88.6)

Total 79 273 352
#(%) (22.4) (77.6) (100.0

Chi-square D.F. Significance Min. E.F. Cells with E.F. < 5

29.63141 1 .0000 8.977 None

Note: Number of missing observations = 110

Table 50.--Chi-square test for significance with cross-
tabulation have videodiscs or not and used other hypertext

User Other Have No Total
Hypertext Videodiscs Videodiscs #(%)

Yes 17 8 25
7.1)

No 62 267 329
92.9)

Total 79 275 354
#(%) (22.3) (77.7) (100.0)

Chi-square D.F. Significance Min. E.F. Cells with E.F. < 5

29.60951 1 .0000 5.579 None

Note: Number of missing observations = 108

The presence of a written collection development policy

that included video materials was shown by a Chi-Square
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statistical test to be related to collection of videodiscs

at a .0001 level of significance (Table 51). For academic

libraries, observed values in the crosstabulation Chi-Square

for videodisc collecting and presence of a degree program in

cinema or radio-television-film were significantly different

from the expected values at a p=.0002 significance (Table

52).

Table 51.--Chi-square test for significance with cross-
tabulation, collection development policy includes videodisc

materials and have videodiscs or not

Collection Have No Total
policy videodiscs videodiscs #(%)

includes
video

Yes 39 80 119
( 31.5)

No 37 222 259

( 68.5)
Total 76 302 378
#(%) (20.1) (79.9) (100.0)

Chi-square D.F. Significance Min. E.F. Cells with E.F. < 5

17.34880 1 .0001 23.926 None

Note: Number of missing observations = 84

A Pearson product-moment correlation performed on the

data for the years 1979-1991 showed for 1991 a significant

relationship between the videodisc collection and the total
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Table 52.--Chi-square test for significance with cross-
tabulation have videodiscs or not and institution has

degree program in cinema studies or radio-tv-film

Cinema Have No Total
Studies or Videodiscs Videodiscs #(%)
RTF Degree

Yes 29 23 52
( 23.3)

No 46 125 171
( 76.7)

Total 75 148 223
#(%) (33.6) (66.4) (100.0)

Chi-square D.F. Significance Min. E.F. Cells with E.F. < 5

13.62267 1 .0002 17.489 None

Note: Number of missing observations = 239

of other electronic information library projects among

respondents at the p < .01 level (Table 53). The 1991

correlation coefficient, .1268, indicated a mild

correlation, and none of the other years exhibited a

statistically significant correlation between the two

variables. A frequency table for the total projects and

summary tables for each kind of electronic project done

year-by-year are presented on the following pages as Tables

54-66.
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Table 53.--Pearson product-moment correlation, total
electronic projects undertaken to number of videodiscs,

per year

Correlation Total Videodiscs Total
Videodiscs Projects Acq. Projects
Accq.by Yr. by Yr.

-1
(414)
-=

(414)

P= -.

.1148
(415)

P= .019

.0977
(416)

P= .046

.0849
(418)

P= .083

-. 0045

(419)
P= .926

.0520
(421)

P= .287

1986

1987

1988

1989

1990

1991

.0834
(423)

P= .087

.0434
(426)

P= .371

.0604
(433)

P= .209

.0621
(441)

P= .193

.0907
(449)

P= .055

.1268
(455)

P= .007

1979

1980

1981

1982

1983

1984

1985

Note: Listed are the coefficient, (cases), 2-tailed
significance; ". " is printed if coeffient cannot be
computed. No videodiscs were acquired in 1979 and 1980.
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Table 54.--Frequency table, number of libraries with various
number of projects

Number of Number of Libraries Percentage
electronic implementing that number
projects of projects

12 1 0.2
11 1 0.2
10 5 1.1

9 17 3.7
8 18 3.9
7 40 8.7
6 30 6.5
5 33 7.1
4 38 8.2
3 38 8.2
2 51 11.0
1 54 11.7
0 136 29.4

Total 462 100.0

Table 55.--Number of libraries starting online catalogs,
by year (N=462)

Year
# 79 80 81 82 83 84 85 86 87 88 89 90 91

Librs.

5 3 1 7 3 9 10 14 11 21 21 23 34

Table 56.--Number of libraries starting online circulation
systems, by year (N=462)

Year
# 79 80 81 82 83 84 85 86 87 88 89 90 91

Librs.

11 5 2 5 3 6 8 . 7 9 14 15 18 30
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Table 57.--Number of libraries starting access to online
cataloging network, by year (N=462)

Year
# 79 80 81 82 83 84 85 86 87 88 89 90 91

Librs.

37 12 5 10 5 8 5 13 9 16 13 15 21

Table 58.--Number of libraries starting access to online
acquisitions systems (N=462)

Year
# 79 80 81 82 83 84 85 86 87 88 89 90 91

Librs.

3 5 3 7 4 6 4 7 2 10 13 21 13

Table 59.--Number of libraries starting remote, online
database searching, by year (N=462)

Year
# 79 80 81 82 83 84 85 86 87 88 89 90 91

Librs.

41 20 9 15 17 14 27 11 9 17 17 11 12

Table 60.--Number of libraries starting microcomputer labs,
by year (N=462)

Year
# 79 80 81 82 83 84 85 86 87 88 89 90 91

Librs.

2 5 2 3 3 7 17 11 10 13 13 10 10
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Table 61.--Number of libraries starting local area networks,
by year (N=462)

Year
# 79 80 81 82 83 84 85 86 87 88 89 90 91

Librs.

0 1 0 2 0 3 2 6 5 15 20 24 29

Table 62.--Number of libraries starting satellite television
systems, by year (N=462)

Year
# 79 80 81 82 83 84 85 86 87 88 89 90 91

Librs.

4 1 0 4 2 5 8 9 7 12 11 11 5

Table 63.--Number of libraries starting use of a CD-ROM
public access catalog, by year (N=462)

Year
# 79 80 81 82 .83 84 85 86 87 88 89 90 91

Librs.

- - - - - 0 0 2 4 4 12 11 10

Table 64.--Number of libraries starting use of CD-ROM
reference resources, by year (N=462)

Year
# 79 80 81 82 83 84 85 86 87 88 89 90 91

Librs.

- - - - - 0 3 14 14 24 51 51 41
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Table 65.--Number of libraries starting use of CD-ROM
resources for technical services functions, by year (N=462)

Year

Librs
79 80 81 82 83 84 85 86 87 88 89 90 91

- - - - - 0 3 7 7 10 6 14 7

Table 66.--Number of libraries starting use of hypertext
authoring system, by year (N=462)

Year
# 79 80 81 82 83 84 85 86 87 88 89 90 91

L ibrs .

- - - - - - 1 0 1 1 5 1 13

Table 67.--Frequency table, Does collection development
policy include guidelines for microcomputer software?

Frequency Percentage

Yes 61 16.2
No 315 83.8

Total 376 100.0

Note: Number of missing observations = 86

The presence of a collection development policy that

included criteria for microcomputer software also was

related to the collection of videodiscs at p < .01 (Table

68).
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Table 68.-- Chi-square test for significance with
crosstabulation, collection development policy including
microcomputer software guidelines and have videodiscs

or not

Policy Have No Total
insbhfirare? Videodiscs Videodiscs #(%)
Yes 21 38 59

(5.6) (10.2) ( 15.9)

No 54 259 313
14.5) (69.6) ( 84.1)

Total 75 297 372
#(%) (20.2) (79.8) (100.0)

Chi-square D.F. Significance Min. E.F. Cells with E.F. < 5

9.26617 1 .0023 11.895 None

Note: Number of missing observations = 90

The researcher tested whether or not the relationship

of the percentage of developmental students (see "Definition

of Terms") at a college or university had a significant

effect on the collection of videodiscs. A t-test was run to

determine whether or not there were significant differences

between percentages of developmental students in those

libraries with videodiscs and those libraries without

videodiscs. Table 69 shows no significant differences in

the two groups from the t-test, a Kruskal-Wallis 1-way AVOVA

and a Mann-Whitney U - Wilcoxon Sum W Test.
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Table 69.--t-test for developmental students in groups that
have and groups that do not have videodiscs

Group No. of Cases Mean % that are Standard Dev. Standard Error
Developmental

Group 1 37 12.0811 16.802 2.762
Group 2 50 12.9400 18.430 2.606

Pooled Variance Estimate Separate Variance Estimate

F 2-tail t Degrees of 2-tail t Degrees of 2-tail
Value Prob. value Freedom Prob. value Freedom Prob.
1.20 .567 -.22 85 .824 -.23 81.30 .822

n Mean Standard Dev. Min. Max.
% that are developmental
students among both groups 87 12.57471 17.65999 .00 99.00

Libraries with or without discs but 87 1.57471 .49725 1.00 2.i0
having developmental students

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases

42.93 37 (1) Have videodiscs
44.79 50 (2) Do not have videodiscs

87 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance

87 .1150 .7345 .1170 .7324

Mann-Whitney U - Wilcoxson Rank Sum W Test

Mean Rank Cases

42.93 37 (1) Have videodiscs
44.79 50 (2) Do not have videodiscs

87 total

Corrected for Ties
U W Z 2-tailed P

885.5 1588.5 -.3420 .7324

Note: Group 1=libraries which have videodiscs and
developmental students; Group 2=libraries which do not have
videodiscs but do have developmental students.

Complexity

In the survey there was really only one question

related to Rogers' concept of complexity. The respondents

were asked to rate on a Likert scale the complexity of

implementing a videodisc playback station, given the library
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staff's capacity to learn new systems. As seen in Table 70,

the answers showed a relationship to the collecting of

videodiscs, the results being significant at p=.0000. This

importance of this factor was strengthened by the fact that

only 142 of the 462 failed to answer this question, whereas

the item non-response was an average of about 200 for most

of the other items.

Table 7 0.--Chi-square test for significance with cross-
tabulation, complexity of videodisc playback system and have

videodiscs or not

Not Complex Not too Somewhat Complex Very Totalat All Complex Complex Complex #(%)
Have 32 28 13 4 2 79videodiscs (10.0) (8.8) (4.1) (1.3) (0.6) (24.7)
No 39(12.2) 77 53 31 40 241videodiscs (24.1) (16.6) (9.7) (12.5) (75.3)

Total 71 105 66 35 42 320#(%) (22.2) (32.8) (20.6) (10.9) (13.1) (100.0)

Chi-square D.F. Significance Min. E.F. Cells with E.F. < 5

29.57635 5 .0000 .247 2 of 12 (16.7%)

Note: Number of missing observations = 142

Trialability

The researcher did not perform any statistical

operations other than a frequency table on this factor,

because there were only 19 responses to the question. The

low number of responses may be partially attributable to the

placement of the question in the survey: the first question

after those questions that were solely for adopters. Table
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71 shows that 62.5% of the 19 who responded gave videodisc

technology a zero to six-month trial period. A trial period

may be client-initiated or vendor-initiated, and the degree

of systematic evaluation during the trial period would vary.

Fuller data are needed in order to determine relationship of

the ability to try this technology to the decision to adopt

or not adopt videodiscs.

Table 71.--Frequency table, lengths of trial times before
decision to adopt or reject videodisc technology

Frequency Percentage

0 - 6 months 10 62.5

7 - 12 months 3 18.8

13 - 18 months 1 6.3

19 months - 2 1 6.3
years

31 months - 3 1 6.3
years

Total 16 100.0

Note: Number of missing observations = 446

Observability

Observability of videodisc technology involved the

perception of the degree of ability to see videodiscs in use

at locations other than that of the potential adopter and to

be able to describe the content of the videodisc program and

the user's behavior. The researcher's questionnaire items

at all related to observability are more strongly related to
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the importance to the potential adopter of professional

meetings or workshops devoted to videodisc technology. The

researcher did not directly test this perceived

characteristic of videodisc technology.

Factors of the Library as a Social System

It was somewhat difficult to categorize various factors

as primarily dealing with complexity or relative advantage

or being a characteristic of the library as a social system.

The author thinks the following factors have more of a

tendency to be seen as concerned with the structure of the

library, its holdings, finances, location, and numbers and

categories of staff.

The influence, or statistical lack of influence, of the

materials and equipment budgets on collection of videodiscs

has been discussed. A less structured financial measure is

library activity in securing funds from slack resources,

either from within the parent institution's budget or from

grants. As related in Table 72, such activity is related to

collection of videodiscs at a .0000 statistical level for _.

Also significant at p = .0000 was having or not having a

primary proponent for videodisc technology, as represented

in Table 73.
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Table 7 2 .--Chi-square test for significance with cross-
tabulation, library activity in seeking funds from slack

resources and have videodiscs or not

Very active &
successful

Active &
successful

Occasionally
active/succes
sful

Rarely active
& successful

No activity
in this area

Total

Chi-square

25.61662

Have
Videodiscs

11
( 3.2)

20
( 5.7)

27
(7.7)

11
3.2)

4
1.1)

73
(20.9)

D.F.

4

Significance

.0000

No
Videodiscs

11
3.2)

41
(11.7)

111
(31.8)

52
(14.9)

61
(17.5)

276
(79.1)

Min. E.F.

4.602

Ce11

1 of

Total
# (%)

22
6.3)

61
17.5)

138
39.5)

63
18.1)

65
18.6)

349
(100.0)

s with E.F. < 5

f 10 (10.0%

Note: Number of missing observations = 113.

The influence on the decision process of two sources of

information about videodisc technology were analyzed. Table

75 illustrates that observed frequencies were significantly

different from expected frequencies in the crosstabulated

cells at p < .01. Most of the differences lied in the many

respondents who did not adopt videodiscs and did not see

much influence by professinal workshops and meetings.

--..-.......
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Table 73.--Chi-square test for significance with cross-
tabulation primary proponent for videodiscs and having discs

Proponent Have No Total
Videodiscs Videodiscs

Audio-visual 26 32 58
svc. ( 5.7) ( 7.0) ( 12.7)

Other public 4 6 10
svc. ( 0.9) ( 1.3) ( 2.2)

Tech. svcs. 1 8 9
( 0.2) ( 1.8) ( 2.0)

Systems 3 5 8
( 0.7) ( 1.1) ( 1.8)

Library 25 40 65
Admin. ( 5.5) ( 8.8) ( 14.3)

Higher 6 12 18
Admin. ( 1.3) ( 2.6) ( 3.9)

Non-library 9 22 31
fac. ( 2.0) ( 4.8) ( 6.8)

Other 1 1 2
library ( 0.2) ( 0.2) ( 0.4)
use

Vendor 1 5 6
( 0.2) ( 1.1) ( 1.3)

Other 1 9 10
( 0.2) ( 2.0) ( 2.2)

No response 9 230 239
( 2.0) (50.4) ( 52.4)

Total 86 370 456
#(%) (18.9) (81.1) (100.0

Chi-square D.F. Significance Min. E.F. Cells with E.F. < 5

88.91095 10 .0000 .377 9 of 22 (40.9%)
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Table 74.--Frequency table, influence of professional
meetings on decision about videodisc technology

Very strong
influence

Strong influence

Some influence

Not much influence

No influence

Total

Frequency Percentage

11

44

62

54

77

- - ,c, -5

4.4

17.7

25.0

21.8

31.0

100.0
100.0

Note: Number of missing observations = 214

Table 75.--Chi-square test for significance with cross-
tabulation meeting influence and have videodiscs or not

Have
Videodiscs

No
VideodiscsVidod*so g.

Very strong
influence

Strong
influence

Some
influence

Not much
influence

No influence

Total

5
( 2.0)

17
( 6.9)

26
(10.6)

17
( 6.9)

10
( 4.1)

75
(30.5)

6

( 2.4)

27

(11.0)

36

(14.6)

36
(14.6)

66

(26.8)

171
(69.5)

11
( 4.5)

44
( 17.9)

62
( 25.2)

53
( 21.5)

76

( 30.9)

246
(100.0)

Chi-square D.F. Significance Min. E.F. Cells with E.F. < 5

17.20825 4 .0018 3.354 1 of 10 (10.0%

Note: Number of missing observations = 216

Total
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Table 76.-- Chi-square test for significance with cross-.tabulation, have videodiscs or not and influence of
colleagues' opinions

Very Strong Strong Some Not Much No TotalInfluence Influence Influence Influence Influence

Have
videodiscs 8 22 28 13 6 77

(28.1)
Do not have
videodiscs 8 44 69 30 46 197

(71.9)
Total 16 66 97 43 52 274#1%) ( 5.8) (24.1) (35.4) (15.7) (19.0) (100.0)

Chi-square D.F. Significance Min. E.F. Cells with E.F. < 5
11.87666 4 .0183 4.496 1 of 10 (10%)

Note: Number of missing observations = 188

Secondly, colleagues as a source of information about

videodiscs were significant at .0183 (Table 76). Again, the

most noticeable difference from a normal distribution was

the large number of respondents who did not have videodiscs

and felt information from colleagues exerted no influence on

their innovation decision.

Questions about vendors and the professional

literatures as sources of knowledge about videodisc

technology were not included in the questionnaire. This was

one of the weaknesses of this study. McKee (1989) found

that the professional literature was a heavily used channel

of communication for the diffusion of information about

another optical disc technology, CD-ROM. From a review of

the literature, McKee (1989) also concluded that consultants
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and vendors were influential in informing librarians about

the features of CD-ROM and fostering its early diffusion

(McKee 1989, 155) .

A frequency table, Table 77, outlined the distribution

of survey respondents by geographic region of the library.

Sunnmary tables follow, giving the number of videodiscs

added each year by region (Tables 78-94).

Table 7 7.--Geographic regions of libraries, frequency table

Region

New England
Middle Atlantic
East N. Central
West N. Central
South Atlantic
East S. Central
West S. Central
Mountain
Pacific
Newfoundland
Nova Scotia
New Brunswick
Quebec
Ontario
Saskatchewan
Alberta
British Columbia

Total

Frequency

35
68
61
37
60
12
38
20
59
4
2

12
9

27
7
2
5

458

Note: Number of missing observations = 4

Percent

7.6
14.8
13.3
8.1

13.1
2.6
8.3
4.4

12.9
0.9
0.4
2.6
2.0
5.9
1.5
0.4
1.1

100.0

i r
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Table 78.--Number of videodiscs acquired, New England, by
year

Year Videodiscs Acquired No. of Libraries

1979 0 30
1980 0 30
1981 9 30
1982 2 30
1983 1 31
1984 1 31
1985 2 31
1986 40 31
1987 4 31
1988 11 33
1989 9 33
1990 22 34
1991 41 34

Table 79.--Number of vide disc acquired Middle Atlantic

Year Videodiscs Acquired No. Qf ResFrlding
1979 0 61
1980 0 61
1981 0 61
1982 0 61
1983 0 61
1984 0 61
1985 7 61
1986 8 61
1987 5 62
1988 15 65
1989 27 66
1990 36 66
1991 84 68
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Table 80.--Numnber of vi eodlisc iii ed, East NorthCeta

0
0
0
0
0

3
4
6

20
13
16
62
61
61

N' o dbsr5

55
55
55
55
55
55
55
55
55
55
57
60
61

Table 81.--Videodiscs acquired West North Central region,

1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

0
0
0
0
0
3

17
53
76
94
52
41
64 64+

33
33
34
34
34
34
34
34
34
35
35
35
36 I

1979
1980
1981-
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

IWW WA-WAilia p . I Wi

_I J--

U Ll -1 5 a r-I al 13 r. P Cl.& NO -- r) f Lj17 r9znt-%A 4 e-4 I" &-q
1 f - /^ - 0 7
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Table 82.--Videodiscs acq&' ed South Atlantic region,

0
0

37
9

11
21
2
1

62
39
30
54

Acal -1 red-

51
51
51
52
52
53
54
54
55
55
55
57

1991 39 58

Table 83.--Videodiscs acquired E st South Central region,

1979 0 10
1980 0 10
1981 0 10
1982 0 10
1983 0 11
1984 0 11
1985 0 11
1986 0 11
1987 0 11
1988 11 12
1989 0 12
1990 0 12
1991 1 12

1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
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Table 84.--Videodiscs acqupWest South Central region,

1979 0 34
1980 0 34
1981 0 34
1982 0 34
1983 0 34
1984 0 34
1985 5 35
1986 48 35
1987 41 36
1988 42 36
1989 44 38
1990 36 38
1991 31 38

1979 0 17
1980 0 17
1981 0 17
1982 0 17
1983 0 17
1984 5 17
1985 31 17
1986 5 17
1987 7 18
1988 0 18
1989 7 18
1990 0 18
1991 79 19
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Table 87.--Videodiscs acqu' d, P cific states region,

Year \JV 3~scs Ar-qivirtd Ni fLiT-1. i
1979 0 56
1980 0 56
1981 0 56
1982 3 56
1983 4 56
1984 57 56
1985 100 56
1986 139 57
1987 100 56
1988 124 56
1989 119 57
1990 111 58
1991 154 58

Table 88.--Videodiscs acquired, Newfoundland, by year

1979 0 4
1980 0 4
1981 0 4
1982 0 4
1983 0 4
1984 0 4
1985 0 4
1986 0 4
1987 0 4
1988 0 4
1989 0 4
1990 0 4
1991 0 4
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Table 89.--Videodiscs acquired, Nova Scotia, by year

Year Xirodr i ArAgirri N' nf T~brari o

1979 0 2
1980 0 2
1981 0 2
1982 0 2
1983 0 2
1984 0 2
1985 0 2
1986 0 2
1987 0 2
1988 0 2
1989 0 2
1990 0 2
1991 33 2

Table 90.--Videodiscs acquired, New Brunswick, by year

1979 0 10
1980 0 10
1981 0 10
1982 0 10
1983 0 10
1984 0 10
1985 0 10
1986 0 11
1987 0 11
1988 0 11
1989 0 12
1990 0 12
1991 20 12
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Table 91.--Videodiscs acquired, Quebec, by year

1979 0 9
1980 0 9
1981 0 9
1982 0 9
1983 0 9
1984 0 9
1985 0 9
1986 0 9
1987 0 9
1988 0 9
1989 0 9
1990 0 9
1991 0 9

Table 92.--Videodiscs acquired, Ontario, by year

1979 0 26
1980 0 26
1981 0 26
1982 0 26
1983 0 26
1984 0 26
1985 0 26
1986 7 26
1987 25 26
1988 27 26
1989 24 26
1990 42 27
1991 20 27
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Table 93.--Videodiscs acquired, Saskatchewan, by year

Year .~~r ci~ N fLh~r~
1979 0 6
1980 0 6
1981 0 6
1982 0 6
1983 0 6
1984 0 6
1985 0 6
1986 0 6
1987 0 6
1988 0 6
1989 1 7
1990 0 7
1991 2 7

Table 94.--Videodiscs acquired, Alberta, by year

Year ViiniieAA-p-rr oo ~ha-o
1979 0 2
1980 0 2
1981 0 2
1982 0 2
1983 0 2
1984 0 2
1985 0 2
1986 0 2
1987 0 2
1988 0 2
1989 0 2
1990 0 2
1991 0 2
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Table 95.--Videodiscs acquired, British Columbia, by year

Yea-r N of bbr.re
1979 0 5
1980 0 5
1981 0 5
1982 0 5
1983 0 5
1984 0 5
1985 0 5
1986 0 5
1987 0 5
1988 0 5
1989 0 5
1990 0 5
1991 0 5

Dependent Variable # 2
Dependent Variable # 2 was composed of the functions

for which videodiscs were collected among the sample's

academic and special libraries. Very limited statistical

procedure was planned for this variable. A frequency table

(Table 96) presents that portrait. Library directors whose

libraries had acquired videodiscs were asked to identify all

functions for which videodiscs were collected at their site.

Plus signs were used to indicate multi-function

applications, giving an accurate statement of use but making

the data unwieldy for other manipulation.



190

Table 96.--Functions for which videodiscs collected

Function Frequency Percentage

Entertainment (ENT) 1 1.3
Training (TRA) 5 6.3
General information (GEN) 2 2.5
Academic subj. instrn. (ACA) 26 32.9
Other (0) 2 2.5
ENT+ACA 7 8.9
TRA+ACA 9 11.4
Indexes (IND) + GEN 2 2.5
IND + ACA 2 2.5
IND + Conversion cataloging 1 1.3
GEN + ACA 3 3.8
ACA + BIB 1 1.3
ACA + Archival (ARC) 2 2.5
ENT+TRA+ACA 1 1.3
ENT+GEN+ACA 2 2.5
TRA+IND+ACA 2 2.5
TRA+GEN+ACA 1 1.3
TRA+GEN+O 1 1.3
TRA+ACA+ARC 1 1.3
GEN+ACA+ARC 1 1.3
ENT+IND+GEN+ACA 1 1.3
ENT+GEN+ACA+ARC 3 3.8
ENT+ACA+CON+ARC 1 1.3
ENT+TRA+GEN+ACA+ARC 1 1.3
TRA+IND+GEN+ACA+BIB 1 1.3

Total 79 libraries 100.0

Note: Missing observations, 7 libraries that collected
videodiscs.

A Chi-Square test explored the relationship between the

functions or applications and the type of library. Because

of the multiplicity of combinations and the number of types

of libraries, 273 out of 275 of the cells had less than the

expected frequency of 5 items per cell. The Tables 96-97

do, however, provide more detailed information than
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Table 98.--Chi-square test for significance with cross-
tabulation type of library by range of years to adopt discs

Total
Type 1979-83 1984-88 1989-911%
Private

univ.

Private
4- r
co l1.

Private

2rco 1.

Prof.
finn

Other
for-
prof it

Public
univ.

Public
4-yr
coll'.

Public
2-yr
coll.

State/
local
govt.

Federal
govt.

Non-
prof it
med.

Other
non-
profit

Total

1

1

7

3

5

2

1

1

13

1

7

7

6

1

1

3

13

2

8

1

4
( 4.7)

39
( 45.3)

1

1

1

43
( 50.0)

15
( 17.4)

10
( 11.6)

6
( 7.0)

1
( 1.2)

5
( 5.8)

26
( 30.2)

3
( 3.5)

16
( 18.6)

1
( 1.2)

1
( 1.2)

1
( 1.2)

1
(1.2)
86

(100.0)

Chi-square D.F. Significance Min. E.F. Cells with E.F. < 5

11.33114 22 .9697 .047 29 of 36 (80.6%)

Note: Number of missing observations = 376
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previously available on applications among 86 libraries that

acquired videodiscs between 1979-1991.

Table 98 presents early, middle and late adopters by

type of library. Table 99 tells the frequency and

percentage of library services area for those responsible

for implementing videodisc technology. As expected, the

vast majority work in A-V/Media Services areas. From Table

100 61% of libraries that have videodiscs say they will

continue to collect them. As evidenced from Table 101,

however, 21 of the 86 do not have money budgeted for

videodisc collection development and hardware maintenance.

Table 99.--Responsibility for implementing videodisc
technology

Area Frequency Percentage

AV/Media Services 43 52.4
Technical Services 4 4.9
Other Public Services 14 17.1
Systems 5. 6.1
Other 15 18.3
Area Unspecified 1 1.2

Total 82 100.0
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Table 100.--Frequency table, disc collecting to continue?

Frequency Percent

Yes 61 68.5
No 28 31.5

Total 89 100.0

Note: Missing observations = 373 libraries, did not have
videodiscs and, therefore, were instructed not to answer
question.

Table 101.--Frequency table, 1991 budget for disc collection

Value
($) Frequency Percent

0 21 48.8

2 1 2.3
70 1 2.3

500 2 4.7
600 1 2.3

1000 4 9.3
1500 1 2.3
2000 3 7.0
2300 1 2.3
2900 1 2.3
3000 2 4.7
3500 1 2.3
4000 1 2.3
6000 1 2.3

20000 1 2.3
45000 1 2.3
Total 43 100.0

Note: Missing observations = 419 libraries, did not have
videodiscs and, therefore, were instructed not to answer
question.



CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

Conclusions

The first purpose of this study was to propose

characteristics of the social-economic environment of

academic and special libraries in North America that may be

associated with the adoption or rejection of videodisc

technology in those settings.

The researcher identified 37 independent variables in

the library environment that may have had an effect upon the

two dependent variables, the acquisition of videodiscs and

the functions for which videodisc programs were acquired.

Providing guidance on the formation of the research problem

and the variables involved was the author's review of the

literature. Reviewed in this study were the literatures of

the history of videodisc technology, applications of

videodisc technology in library and information science,

archives, museums, education, and industry. This review

also presented issues in the combination of video and

computer-assisted instruction (CAI) into interactive video

and the role of videodisc technology in such interactive

learning. The investigator also discussed the development

of digital multimedia systems as they related to the effort

196
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to include motion video, text, and graphics in computer-

based interactive programs.

The second purpose of the study was to forward

hypotheses about the predictive value of the proposed

independent variables. This was accomplished with what the

author considered foresight at the time.

The third purpose of the study was to test these

hypotheses through collection and analysis of data on

videodiscs acquired by North American academic and special

libraries from 1979-1991. An eight-page questionnaire was

sent to 1,604 eligible libraries, and 462 useable responses

were received, for a 28.8% response rate.

The following conclusions were made from the analysis

of the survey data:

1. The 18.6 percentage of the random sample of library

respondents that have acquired videodiscs is a percentage

that will probably grow in the population of North Amercian

academic and special libraries. Fifty percent of the

libraries that started collecting videodiscs did so over the

last three years (1989-1991) of the study. The rate of

adoption of the innovation of videodisc technology has been

low, however, considering that videodiscs have been in the

marketplace for approximately thirteen years.

2. The factors that appear to have been the most

instrumental in the adoption or non-adoption of the
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innovation of videodisc technology are some but not all that

had been expected to be most prominent.

a) A cost vs. benefits assessment

b) Whether or not the medium had software that was

appropriate for the library's objectives or curricula

c) Library activity that was at least occasionally

active and successful in raising funds from slack resources

that can be earmarked for initiatives. This is further

confirmation of the finding by Griffiths and others

(1986).

d) If a library had not acquired videocassettes, it was

not probable that they would acquire videodiscs.

e) Whether or not videodisc technology was seen as an

enhancement of existing technology. This was a major factor

in Rogers' reasons for innovation diffusion (Rogers 1983).

f) Libraries at which the parent institution has had

staff involved in videodisc production have about a 2 x 1

chance of also having videodiscs than not in the library.

The size of the library's materials and equipment

budgets had some significance on the collecting of

videodiscs, but it was not consistently significant like the

above factors at the g < .01 level.

The fact that the videodisc is not a record-at-workplace

medium was not a barrier to adoption in most cases.

The fourth purpose of the study was to forward a

profile of libraries that are likely to adopt digital
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multimedia systems such as Compact Disc-Interactive (CDI),

Digital Video Interactive (DVI), CDTV, recordable CD-ROM, or

multimedia personal computer (MPC) systems.

For 60% of the respondents to the questionnaire, full-

motion, full-screen video is not very important for future

multimedia use they see themselves doing. Of the 55 library

directors or managers who said they would purchase a

multimedia computer, 12% planned to purchase it a year from

Spring, 1992, and 18% more said they would purchase such a

computer in three to five years (Table 102).

Most of the factors discussed above in this chapter

would apply as well to influences upon an innovation

decision concerning a multimedia computer system.

Table 102.--Frequency table, when would you purchase a
digital multimedia computer system?

Frequency Percentage

Already on order .6 13.3
A year from now 12 26.7
Two years 6 13.3
Three to five years 18 40.0
Six to ten years 3 6.7

Total 45 100.0

Note: Missing observations = 417

Recommendations

Further research is needed in the efficacy of the

various methods of cost-benefit analysis, since assessment
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of new technologies often arrives at the importance of this

analysis. Research design that structures type of library

considerations for studying a topic will probably be more

successful than design that does not incorporate type of

library. Research into the applicability of this study's

variables to innovation decisions in types of special

libraries not included in the survey may be valuable

Questionnaires should not be as long (8 pages) as the

instrument used in this survey. Although large-scale

surveys should be valuable, any loss of interest from a

potential respondent because the topic does not involve the

reality of their library service may cause a decrease in the

external validity of the study. Taking the time to do two-

step surveys, the second step getting in-depth information

from more involved participants, could probably improve

rates of return.

Application of statistical procedures of multivariate

analysis to the study's or similar data with many variables

would possibly lead to a more complete understanding of the

interplay and the relative strength of independent variables

in the innovation-decision process.

Research to apply the model of diffusion of innovation

developed by Rogers (1962) (1971) (1983), as well as other

models of social change and technology transfer, should be

carried out in the fields of library and information

science. The present study has attempted to add to the
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research literature on diffusion of innovation in library

and information science. The author believes that the

importance of such approaches to decisions about new

technologies will increase as library and information

scientists work and study in an environment of increasingly

powerful information access.
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University of North Texas
School of Library and
Information Sciences

February 24, 1992

Dear Library Director:

Your library or information center was randomly selected to receive this survey on the adoption of videodisc technology
in North American academic and special libraries.

Your honest participation in this survey will provide answers to some questions about the course of a technology
considered for use in libraries since 1978. What kind of effect on adoption or rejection of videodisc technology was
exerted by the type of library setting, budget, collection size, perceptions and sources of information about the
innovation, and other factors'? Has the prospect of all-digital, multimedia technologies such as Compact Disc-Interactive
and Digital Video Interactive becoming a reality had an effect on the adoption of videodisc technology over the last five
years? What are the current perceptions toward those latter technologies and hypertext authoring systems as present and
future library innovations? What models can be developed of libraries that adopt or do not adopt electronic multimedia
technologies?

I assure you that your responses will be held in confidence. At no time will we identify your responses with your name
or that of your parent institution.

The survey findings will be thoroughly analyzed and reported. The study will be published as a dissertation at the
University of North Texas as part of the investigator's doctoral degree program at the School of Library and
Information Sciences.

I hope that you find the survey interesting. Please feel free to get assistance to gather information for the questionnaire
from staff at your institution, particularly those involved in decisions about videodisc technology.

For your convenience in replying, I am enclosing a self-addressed, postage-paid return envelope. Please call me if you
have any questions or comments about the study. If you would like a summary of the survey findings, please write on
the back of the return envelope, "Survey summary requested." Please return the completed questionnaires by March 31,
1992. The $.29 return postage comfortably pays for the envelope and questionnaire sheets but no more.

I thank you very much in advance for contributing to this important research by your participation.

Sincerely,

Robert E. Kelley

650 W. 43rd Street, # 115
Houston, Texas 77092
713-467-9049

P.O. Box 13796 " Denton, Texas 76203-3796
817/565-2445 " FAX 817/565-3101
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DEFINITION OF TERMS USED IN
THE ADOPTION OF VIDEODISC TECHNOLOGY QUESTIONNAIRE

"Videodisc." A plastic and aluminum 12" or 8" disc on which can be recorded analog video signals and text, audio,
and graphics. Includes both optical or laser videodiscs and capacitance or grooved videodiscs, although the latter are no
longer marketed in the United States. Digital data can be stored in the video frames and two audio channels of a laser
videodisc. A commercial mastering and replication process is required for recording. Playback requires a monitor or
television receiver and a videodisc player, the latter which can be optionally controlled by a microcomputer and
application program through an interface device.

"University." An educational institution in which the degrees conferred include the master's degree or the master's and
the doctoral degrees.

"College." An educational institution whose mission is primarily to teach undergraduate students in bachelor's degree
programs.

"Non-educational, for-profit organization." A library parent institution in which the primary purpose is the conduct of
a commercial business or firm at a monetary profit.

"Non-educational, non-profit organization." A non-degree-granting library parent institution which is not established
for the primary purpose of making money. For the purposes of this study, a library in this category also does not
function as a public library serving a municipality, county, or multi-county system.

"Library materials expenditures." Amount expended for acquisition of books, periodicals, microforms, audio-visual
materials, and computer software.

"Library equipment expenditures." Amount expended for purchase of new or used library hardware and furnishings,
including cost of warranties in year of equipment purchase.

"Developmental students." Those students whose skills, knowledge and academic abilities are significantly below those
of typical students in the college in which they are enrolled. (M. Maxwell. Improving student learning skills. San
Francisco: Jossey Bass, 1981)

"Full-motion video." Real-time, instead of compressed time, playback of videotaped sequences.

"Full-screen video." Video display of video material covers entire screen of television or monitor.

"Compact Disc Interactive (CD-I)." A multimedia system in which audio, video, text and graphics stored digitally on a
compact disc can be played back on a player connected to home television and stereo equipment. The laser-read,
optical system is designed for user interaction via a keypad. By Fall, 1991, N.V. Philips of the Netherlands marketed in
North America CD-I players which can provide simultaneous full-screen, full-motion video as part of the format's
media mix. The amount of playback time of full-motion video available through CD-I's FMV decoder developed by
Motorola and Sony/Matsushita has not been completely detennined.

"Digital Video Interactive (DVI)." Developed by RCA's David Sarnoff Research Center, this multimedia format uses
data compression to store up to one hour of full-motion video on a 4.75-inch disc. Debuted in 1987 but not
commercially available as of 1991, DVI is designed as circuit boards to be installed in IBM-compatible personal
computers that have CD-ROM drives for the playing of the DVI discs. The long development phase of DVI appears to
be related to the need to develop cost-competitive technology that will retain picture quality and integrity at
compression ratios of more than 100 to 1. Intel now owns DVI patent rights, and it is in a partnership with IBM and
Microsoft to develop the technology and foster DVI software creation.
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ADOPTION OF VIDEODISC TECHNOLOGY
QUESTIONNAIRE

1. Please check the type of institution in which your library is located.

Private university
Private baccalaureate college
Private, two-year community,

junior or technical college- Non-educational, for-profit
organization

Public university
- Public baccalaureate college
_ Public, two-year community,

junior or technical college
_ Non-educational, non-profit

organization

2. What is the number of people served by your library?
(Fall semester, 1991 enrollment for academic institutions; FY1991 estimate of members or recipients of library
services for non-educational organizations)

3. (a) What is the title of your position?

(b) How many years of experience do you have as a librarian?

4. How would you describe the supervisory style within the library as a whole? Please circle the category that best
describes the style along the following continuum.

Neither Close
nor Loose

3

Somewhat Very
Loose Loose

4 5

5. How many professionals with the equivalent of a Master of Library Science degree did you have on your library
staff for the years 1979-1991?

NOTE: For this and subsequent questions, if you have the information available for the calendar year, please use that
data. Otherwise, please provide the information for the fiscal year (e.g. If your fiscal year runs September 1 -
August 31. "1979" would be FY1979, beginning September 1. 1978).

1979 ___ 1981 ___ 1983 __ 1985 ___

1980 ___ 1982 ___ 1984 __ 1986 ___

1987
1988

1989 ___

1990
1991 __

6. How many professionals with a Master's degree in educational media, educational technology, or instructional
technology did you have on your library staff during the following years?

1979 ___ 1981 ___ 1983 ___ 1985 ___ 1987 ___ 1989 __

198() ___ 1982 ___ 1984 __ 1986 1988 1990

1991

Very
Close

Somewhat
Close

2I
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7. What was the number of full-time equivalent employees specializing in the provision of audiovisuad services on your
staff ter the years 1979-1991'?

1979 __ 1981 __ 1983 __ 1985 __ 1987 1989
1980 __ 1982 __ 1984 __ 1986 __ 1988 __ 1990

1991

8. What was the size of your library's book collection in number of volumes for the following years?

1979 _ 1981 1983 1985 1987 1989

1980 1982 1984 1986 1988 1990

1991

9. What was the size of your library's audiovisual collection in number of titles, excluding microforms, in the
following years? (Please include items in a series as individual titles.)

1979 _ 1981 1983 1985 1987 1989

1980 _ 1982 1984 1986 1988 1990

1991

10. Please list the library materials expenditures from 1979 to 1991.

1979 _ 1981 1983 1985 1987

1980 1982 1984 1986 1988

11. Please list the library equipment expenditures from 1979 to 1991.

1989

1990

1979 _1981 1983 1985 1987 1989

1980 1982 1984 1986 1988 1990

12. Did the library/LRC administration ever consider videodisc technology for adoption by the library/LRC?
Yes No

13. If the answer to #12 was "yes," in what year(s) was such a decision to adopt or not adopt videodisc technology
formally made?

14. Did the library/LRC director receive a directive from his or her supervisor to either adopt or reject videodisc
technology?
Yes No

15. If library/LRC personnel made a decision to adopt or reject videodisc technology, who made that decision?

Library/LRC director
Other library/LRC staff

A-V coordinator
Staff committee

1991

1991
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3

16. From annual or other reports, please indicate the number of videodisc titles the library acquired from 1979-1991.

1979 ___ 1981 1983 1985 1987 1989 1991

1980 ___ 1982 1984 1986 1988 1990

17. Have videodisc programs been produced by employees at your parent institution? Yes _ No _

18. Please list how many videodisc titles of those reported above were produced by or for your parent institution.

1979 __ 1981 __ 1983 __ 1985 __ 1987 1989 1991

1980 __ . 1982 __ 1984 __ 1986 __ 1988 __ 1990

19. Have members of your library/LRC staff been involved in the production of videodiscs -

(a) under the auspices of the library or LRC? Yes _ No _

(b) within institution but outside the library? Yes _ No

20. If the answer to any part of question #19 is "yes," in what area of specialization are library/media personnel that
have participated in videodisc design/production teams?

-- Library Administration _ Media/Audio-Visual Services
- Library Reference Services._ Library Technical Services

21. If the answer to any part of question #19 is "yes," what was the source of funding for local production of
videodiscs?

_ Regular budget - Capital expenditures
Grant or donation Combination of above sources

22. How would you rate the complexity of implementing at the least a videodisc playback station in your library, given
your staff's knowledge of audiovisual systems and capacity to learn new systems'?

Not Complex Not Too Somewhat Complex Very
At All Complex Complex Complex

1 2 3 4 5
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4

23. Please indicate in what year or years your library/LRC implemented any other types of electronic information
projects. The years under consideration are 1979-1991.

Project Year(s)

(a) Online public access catalog
(b) Online circulation system
(c) Online cataloging network
(d) Online acquisitions system
(e) Remote database searching
(f) Microcomputer lab
(g) Local area network (LAN)
(h) Satellite TV reception system
(i) CD-ROM public access catalog
(j) CD-ROM reference sources
(k) CD-ROM technical services
(1) Hypertext system use
(m) Other (Please describe)

24. How would you describe your library's activity since 1979 in acquiring funds for special needs and initiatives from
either "slack" resources within your institution or external sources?

Very Active. Active and Occasionally Rarely No Activity
Very Successful Successful Active and Active & In This

Successful Successful Area

1 2 3 4 5

25. In what video formats other than videodiscs has your library collected materials?

(a) Videotapes (Open Reel) Yes _ No _
(b) Videocartridges Yes _ No _
(c) 3/4" U-Matic Videocassettes Yes _ No _
(d) 1/2" Videocassettes Yes _ No

26. Does your library/LRC have a written collection development policy that includes selection guidelines for video
materials?
Yes _ No

27. Does your library/LRC have a written collection development.policy that includes selection guidelines for
microcomputer software?
Yes No
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28. This multi-part question is for academic libraries only.

(a) Does your parent institution have a degree program in cinema studies or in radio-television-film?
(b) If the answer to (a) is "yes," on what level is the degree program?

Associate _ Bachelor's _ Master's _ Doctoral _

(c) What would be your estimate of the percent of your clientele that are "developmental students"?

Yes _ No _

29. Please answer what you feel about the following statement.

The subjects of videodisc programs currently available are appropriate for the curriculum or objectives of the
library's parent institution.

Strongly
Agree

1

Agree

2

Unsure

3

Disagree

4

Strongly
Disagree

5

30. Did you or someone else involved in the decision concerning videodisc technology attend a professional meeting or
workshop that dealt with videodisc technology prior to the decision to adopt or reject this innovation?
Yes No

31. How would you rate the influence of information gathered at workshops or association meetings about videodisc
technology on your institution's decision to adopt or reject the technology?

Very Strong
Influence

Strong
Influence

2

Some
Influence

3

Not Much
Influence

4

No
Influence

5

32. How would you describe the influence of the opinions of trusted colleagues toward videodisc technology on the
decision of your institution to adopt or reject this innovation?

Very Strong
Influence

Strong
Influence

2

Some
Influence

3

Not Much
Influence

4

No
Influence

5

33. If you could name one person as the primary proponent for videodisc technology at your library/LRC, in what area
was he or she working?

(a) Audio-Visual Services
(c) _- Technical Services
(e) _. Library Administration
(g) - Non-library Faculty
(i) _ Vendor

(b) - Other Public Services
(d) - Systems
(f) - Higher Administration
(h) - Other Library User
(j) - Other

1

1
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34. At the time of consideration of adoption, did you view videodisc technology as an enhancement of any existing
library technology?

(a) Yes _ (b) No - (c) If "yes," what technology(ies)?

35. What kind of influence did the lack of "in-house" disc recording capabilities have on your institution's decisions
about videodisc technology?

Very Strong
Influence

1

Strong
Influence

'2

Some
Influence

3

Not Much
Influence

4

No

Influence

5

36. Please check the statement that best describes how your library's decision group collectively perceived the costs
versus the benefits of videodisc technology at the time of their decision of adoption or non-adoption.

Benefits far outweighed costs
_ Benefits were greater than costs

Benefits were no more or less than costs
_ Costs were greater than benefits

_ Costs far outweighed benefits

[If your library/LRC did not adopt videodisc technology, please proceed to question #43 to fill in your next
answer.]

37. (a) If your library/LRC did adopt videodisc technology, have you since made another decision to terminate the
collecting of videodiscs? Yes _ No _

(b) If your answer is "yes," in what year was the latter decision made?

38. For what functions have the videodiscs been collected and made available? (Please indicate all functions for
which your library has collected videodiscs.)

Entertainment
Training
Indexes to articles
General infonnation for the user

Other (Please explain)

Academic subject instruction
Bibliographic instruction
Retrospective conversion cataloging

- Archiving of large, pictorial databases
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39. What was the source ot funding fbr collection of videodiscs and playback equipment?

- Regular budget
Grant or donation

Capital expenditures
Combination of above sources

40. Who had primary responsibility for implementing videodisc technology in your library's services once it was
adopted?

Audio-Visual Services
Technical Services

Other public services
Systems

41. Short of terminating the collection of videodiscs, what were any significant modifications or adaptations that the
library made in the use of videodiscs since first adopting the technology'?

42. (a) Is your organization fully committed to continued use of this innovation presently? Yes _ No

(b) What budget was given to videodisc collection, hardware and maintenance in the FY 1991 budget?

43. (a) Did your library have a declared trial time for the evaluation of the use of videodiscs at your institution
prior to a final decision on adoption of videodisc technology? Yes __ No

(b) If the answer to (a) is "yes," in what range of time was the "trial period" for this technology?

_ 0-6 months
_ 19 months - 2 years

7-12 months
25-30 months

13-18 months
31 months - 3 years

44. How important to your current and planned uses for multimedia technology is the capability to have full-motion and
full-screen video of videodisc quality as part of the finished multimedia product?

Extremely
Important

1

Very
Important

2

Somewhat
Important

3

Not Very
Important

4

Not

Important

5

45. How would you describe your present familiarity with the all-digital, multimedia and CD-ROM-based technologies
of Compact Disc Interactive (CD-I) and Digital Video Interactive (DVI)?

Extremely
Informed

Very
Informed

Somewhat
Informed

Not Very
Informed

Not
Informed

3 4 5

_ Other

1 2
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46. Do you plan to purchase for the library a computer technology such as CD-I, DVI, or other format that permits
production of digital multimedia programs? (Please note: I am not refering to a hypertext authoring language or
program in this question.)

Yes No I do not know

47. If your answer to #46 is "yes," how soon do you anticipate you would purchase such a multimedia computer unit or
adaptation?

_ I already have one on order
_ Two years

_ A year from now
_ Three to five years Six to ten years

48. How important to your library's consideration of videodisc technology has been the possibility of eventually lower
costs for production of multimedia programs using all-digital computer technologies rather than using a videodisc
system?

Vei'y Strong
Influence

1

Strong
Influence

2

Some
Influence

3

Not Much
Influence

4

No
Influence

5

49. If you plan to adopt an all-digital multimedia technology in the future. what do you think today that your
library/LRC will do with its videodiscs, if your library/LRC has collected them?

Continue to use them independently of digital multimedia
Re-purpose the videodiscs to be used as databases within
new, digital multimedia programs

_ Discard the videodiscs and players
I have no idea what we would do with them.

50. Have you or your staff used Hypercard to create a computer program that links elements of computer text and
graphics in a non-linear manner? Yes _ No

51. Have you or your staff used any other hypertext authoring systems to create such a program? Yes __ No

52. Have you or your staff taken classes or attended professional programs which had as their main intent the
familiarization of the participants with hypertext authoring systems? Yes No
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[214]APPENDIX B.
March 28, 1992

Dear Library Director:

Earlier this month I sent a questionnaire on videodisc
technology in libraries to you, and I have not yet received
your completed questionnaire.

I understand that you may have thought the questionnaire
did not apply well to your library and therefore did not
respond. However, I am studying factors that influenced
libraries to decide to adopt or not adopt videodisc tech-
nology. Your answers would be very applicable, even if
your library did not formally consider videodiscs.

I also realize that you may have thought the questionnaire
was too long. Your answering of as many of the questions
as possible, given your busy schedule, would be greatly
appreciated. Please send your response as soon as pos-
sible so it may be included in this unique study.

Thank you.

April 14, 1992

Dear Library Director:

I am sure that you join with me in welcoming the
fact that this is the last reminder I will send
concerning my questionnaire on adoption decisions about
videodiscs in special and academic libraries.

Your answering of as many as possible of the questions
in this survey and your prompt return of it would be
vastly appreciated. The data will form the core of
my dissertation study, and a higher response rate
increases. the validity of the survey.

Please call me at 713-467-9049 if you would like a
second copy of the questionnaire quicly sent to you.

Thanks again for your consideration.

Robert E. Kelley
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Table 116.--Profit organizations vs. others, all libraries,
videodiscs acquired 1979

Standard
n Mean Dev. Min. Max.

Videodiscs
per librar 0 0.00000 0.00000 0.00 0.00

Libraries
by two types
reporting 414 1.87923 .32626 1.00 2.00

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

207.50 54 (1) Profit organizations

207.50 364 (2) Others

414 total

Corrected for Ties

U W Z 2-tailed P

9100.0 10375.0 .0000 1.0000
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Table 117.--Profit organizations vs. others, all libraries,
videodiscs acquired 1980

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 0 0.00000 0.00000 0.00 0.00

Libraries by
two types
reporting 414 1.87923 .32626 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

207.50 50 (1) Profit organizations
207.50 364 (2) Others

414 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance
414 .0000 1.0000 .0000 1.0000

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

207.50 50 (1) Profit organizations
207.50 364 (2) Others

414 total

Corrected for Ties

U W Z 2-tailed P

9100.0 10375.0 .0000 1.0000
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Table 118.--Profit organizations vs. others, all libraries,
videodiscs acquired 1981

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 415 0.11084 1.60983 0.00 31.00

Libraries by
two types
reporting 415 1.87952 .32592 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

206.50 50 (1) Profit organizations
208.21 365 (2) Others

415 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance
415 .0089 .9249 .4129 .5205

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

206.50 50 (1) Profit organizations
208.21 365 (2) Others

415 total

Corrected for Ties

U W Z 2-tailed P

9050.0 10325.0 -.6426 .5205
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Table 119.--Profit organizations vs. others, all libraries,
videodiscs acquired 1982

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 416 .03365 .47473 0.00 9.00

Libraries by
two types

reporting 416 1.87981 .32558 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

207.00 50 (1) Profit organizations

208.70 366 (2) Others

416 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance

416 .0088 .9251 .4118 .5211

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

207.00 50 (1) Profit organizations

208.70 366 (2) Others

416 total

Corrected for Ties

U W Z 2-tailed P

.521110350.0 -.6417
90'75.0
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Table 120.--Profit organizations vs. others, all libraries,

videodiscs acquired 1983

Standard

n Mean Dev. Min. Max.

Videodiscs

per library 418 .03828 .57399 0.00 11.00

Libraries by
two types

reporting 418 1.87799 .32769 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

208.00 51 (1) Profit organizations

209.71 367 (2) Others

418 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance

418 .0090 .9246 .4189 .5175

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

208.00 51 (1) Profit organizations

209.71 367 (2) Others

418 total

Corrected for Ties

U W Z 2-tailed P

9282.0 10608.0 -.6472 .5175
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Table 121.--Profit organizations vs. others, all libraries,
videodiscs acquired 1984

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 419 .21480 2.96497 0.00 57.00

Libraries by
two types
reporting 419 1.87828 .32735 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

206.50 51 (1) Profit organizations

210.49 368 (2) Others

419 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance

419 .0485 .8257 .9841 .3212

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

206.50 51 (1) Profit organizations

210.49 368 (2) Others

419 total

Corrected for Ties

U W Z 2-tailed P

9205.5 10531.5 -.9920 .3212
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Table 122.--Profit organizations vs. others, all libraries,
videodiscs acquired 1985

Standard

n Mean Dev. Min. Max.

Videodiscs
per library 421 .39905 5.11277 0.00 99.00

Libraries by
two types

reporting 421 1.87648 .32942 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

209.49 52 (1) Profit organizations

211.21 369 (2) Others

421 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance

421 .0091 .9239 .1196 .7295

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

209.49 52 (1) Profit organizations

211.21 369 (2) Others

421 total

Corrected for Ties

U W Z 2-tailed P

9515.5 10893.5 -. 3458 .7295
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Table 123.--Profit organizations vs. others, all libraries,
videodiscs acquired 1986

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 423 .72577 6.20697 0.00 99.00

Libraries by
two types

reporting 423 1.87707 .32875 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

207.99 52 (1) Profit organizations

212.56 371 (2) Others

423 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance

423 .0638 .8006 .5838 .4448

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

207.99 52 (1) Profit organizations

212.56 371 (2) Others

423 total

Corrected for Ties

U W Z 2-tailed P

9437.5 10815.5 -.7641 .4448
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Table 124.--Profit organizations vs. others,
videodiscs acquired 1987

all libraries,

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 426 .79812 6.55953 0.00 99.00

Libraries by
two types
reporting 426 1.87559 .33044 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

211.29 53 (1) Profit organizations
213.81 373 (2) Others

426 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance
426 .0195 .8891 .1449 .7035

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

211.29 53 (1) Profit organizations
213.81 373 (2) Others

426 total

Corrected for Ties
U W Z 2-tailed P

9767.5 11198.5 -.3806 .7035
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Table 125.--Profit organizations vs. others, all libraries,
videodiscs acquired 1988

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 433 .86836 6.40809 0.00 99.00

Libraries by
two types
reporting 433 1.87529 .33077 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

204.38 54 (1) Profit organizations
218.80 379 (2) Others

433 total

Corrected for Ties

Cases Chi-square Significance Chi-square Significance
433 .6275 .4283 2.9647 .0851

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

204.38 54 (1) Profit organizations
218.80 379 (2) Others

433 total

Corrected for Ties
U W Z 2-tailed P

9551.5 11036.5 -1.7218 .0851
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Table 126.--Profit organizations vs. others, all libraries,
videodiscs acquired 1989

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 441 .74603 5.50073 0.00 99.00

Libraries by
two types
reporting 441 1.87302 .33333 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

210.64 56 (1) Profit organizations
222.51 385 (2) Others

441 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance
441 .4236 .5151 1.8791 .1704

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

210.64 56 (1) Profit organizations
222.51 385 (2) Others

441 total

Corrected for Ties
U W Z 2-tailed P

10200.0 11796.0 -1.3708 .1704
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Table 127.--Profit organizations vs. others, all libraries,
videodiscs acquired 1990

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 449 .89978 5.64945 0.00 99.00

Libraries by
two types
reporting 449 1.87305 .33329 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

213.54 57 (1) Profit organizations
226.67 392 (2) Others

449 total

Corrected for TiesCases Chi-square Significance Chi-square Significance
449 .5089 .4756 1.8377 .1752

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

213.54 57 (1) Profit organizations
226.67 392 (2) Others

449 total

Corrected for Ties
U W Z 2-tailed P

10519.0 12172.0 -1.3556 .1752
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Table 128.--Profit organizations vs. others, only among
libraries with videodiscs, 1979

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 0 0.00000 0.00000 0.00 0.00

Libraries
by two types
reporting 66 1.92424 .26664 1.00 2.00

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

33.50 5 (1) Profit organizations
33.50 61 (2) Others

66 total

Corrected for Ties
Exact

U W 2-tailed P Z 2-tailed P

152.5 167.5 1.0000 .0000 1.0000
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Table 129.--Profit organizations vs. others, only among
libraries with videodiscs, 1980

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 66 .00000 .00000 0.00 0.00

Libraries by
two types
reporting 66 1.92424 .26664 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

33.50 5 (1) Profit organizations
33.50 61 (2) Others

66 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance

66 .0000 1.0000 .0000 1.0000

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

33.50 5 (1) Profit organizations
33.50 61 (2) Others

66 total

Exact Corrected for Ties
U W 2-tailed P Z 2-tailed P

152.5 167.5 1.0000 .0000 1.0000
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Table 130.--Profit organizations vs. others, only among
libraries with videodiscs, 1981

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 66 .69697 4.01141 0.00 31.00

Libraries by
two types
reporting 66 1.92424 .26664 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

32.00 5 (1) Profit organizations
33.62 61 (2) Others

66 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance

66 .0330 .8558 .2535 .6146

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

32.00 5 (1) Profit organizations
33.62 61 (2) Others

66 total

Exact Corrected for Ties
U W 2-tailed P Z 2-tailed P

145.0 160.0 .8694 -.5035 .6146
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Table 131.--Profit organizations vs. others, only among
libraries with videodiscs, 1982

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 67 .20896 1.17470 0.00 9.00

Libraries by
two types
reporting 67 1.92537 .26677 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

32.50 5 (1) Profit organizations
34.12 62 (2) Others

67 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance

67 .0320 .8580 .2493 .6175

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

32.50 5 (1) Profit organizations
34.12 62 (2) Others

67 total

Exact Corrected for Ties
U W 2-tailed P Z 2-tailed P

147.5 162.5 .8623 -. 4993 .6175
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Table 132.--Profit organizations vs. others, only among
libraries with videodiscs, 1983

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 67 .23881 1.42584 0.00 11.00

Libraries by
two types
reporting 67 1.92537 .26477 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

32.50 5 (1) Profit organizations
34.12 62 (2) Others

67 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance

67 .0320 .8580 .2493 .6175

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

32.50 5 (1) Profit organizations
34.12 62 (2) Others

67 total

Exact Corrected for Ties
U W 2-tailed P Z 2-tailed P

147.5 162.5 .8623 -. 4993 .6175
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Table 133.--Profit organizations vs. others, only among
libraries with videodiscs, 1984

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 68 1.32353 7.30455 0.00 57.00

Libraries by
two types
reporting 68 1.92647 .26294 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

31.00 5 (1) Profit organizations
34.78 63 (2) Others

68 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance

68 .1691 .6809 .6079 .4356

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

31.00 5 (1) Profit organizations
34.78 63 (2) Others

68 total

Exact Corrected for Ties
U W 2-tailed P Z 2-tailed P

140.0 155.5 .6982 -.7797 .4356



246

Table 134.--Profit organizations vs. others, only among
libraries with videodiscs, 1985

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 70 2.40000 12.41948 0.00 99.00

Libraries by
two types
reporting '70 1.91429 .28196 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

35.33 6 (1) Profit organizations
35.52 64 (2) Others

70 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance

70 .0004 .9833 .0011 .9736

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

35.33 6 (1) Profit organizations
35.52 64 (2) Others

70 total

Exact Corrected for Ties
U W 2-tailed P Z 2-tailed P

191.0 212.0 .9918 -.0331 .9736
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Table 135.--Profit organizations vs. others, only among
libraries with videodiscs, 1986

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 71 4.32394 14.71323 0.00 99.00

Libraries by
two types
reporting 71 1.91549 .28013 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

33.25 6 (1) Profit organizations
36.25 65 (2) Others

71 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance

71 .1163 .7330 .2174 .6410

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

33.25 6 (1) Profit organizations
36.25 65 (2) Others

71 total

Exact Corrected for Ties
U W 2-tailed P Z 2-tailed P

178.5 199.5 .7393 -.4663 .6410
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Table 136.--Profit organizations vs. others, only among
libraries with videodiscs, 1987

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 70 4.85714 15.65320 0.00 99.00

Libraries by
two types
reporting 70 1.91429 .28196 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

35.00 6 (1) Profit organizations
35.55 64 (2) Others

70 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance

70 .0040 .9498 .0062 .9371

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

35.00 6 (1) Profit organizations
35.55 64 (2) Others

70 total

Exact Corrected for Ties
U W 2-tailed P Z 2-tailed P

189.0 210.0 .9592 -.0790 .9371
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Table 137.--Profit organizations vs. others, only among
libraries with videodiscs, 1988

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 74 5.08108 14.87644 0.00 99.00

Libraries by
two types
reporting 74 1.91892 .27482 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

26.00 6 (1) Profit organizations
38.51 68 (2) Others

74 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance

74 1.8671 .1718 2.2535 .1333

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

26.00 6 (1) Profit organizations
38.51 68 (2) Others

74 total

Corrected for Ties
U W Z 2-tailed P

135.0 156.0 -1.5012 .1333
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Table 138.--Profit organizations vs. others, only among
libraries with videodiscs, 1989

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 78 4.21795 12.57254 0.00 99.00

Libraries by
two types
reporting 78 1.92308 .26819 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

32.33 6 (1) Profit organizations
40.10 72 (2) Others

78 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance

78 .6501 .4201 .7726 .3794

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

32.33 6 (1) Profit organizations
40.10 72 (2) Others

78 total

Corrected for Ties
U W Z 2-tailed P

173.0 194.0 -.8790 .3794
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Table 139.--Profit organizations vs. others, only among
libraries with videodiscs, 1990

Standard
n Mean Dev. Min. Max.

Videodiscs
per library 82 4.92683 12.50756 0.00 99.00

Libraries by
two types
reporting 82 1.92683 .26202 1.00 2.00

Kruskal-Wallis 1-way ANOVA

Mean Rank Cases Type

36.42 6 (1) Profit organizations
41.90 76 (2) Others

82 total

Corrected for Ties
Cases Chi-square Significance Chi-square Significance

82 .2949 .5871 .3232 .5697

Mann-Whitney U--Wilcoxon Rank Sum W Test

Mean Rank Cases Type

36.42 6 (1) Profit organizations
41.90 76 (2) Others

82 total

Corrected for Ties
U W Z 2-tailed P

197.5 218.5 -.5685 .5697
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Table 146.--Pearson correlation of materials-equipment per
capita expenditure to videodisc collecting, 1979

Standard
Cases Mean Dev.

Per capita expend. 33 51.7505 79.6876

No. of videodiscs
in libraries 414 .0000 .0000

Correlations

Per Capita No. of Videodiscs
Expend. in Libraries

1.0000

( 33) ( 32)
Per capita expend. p= . p= .

1.0000
No. of videodiscs ( 32) (414)

in libraries p= . p=

(Coefficient / (Cases) / 2-tailed significance)
" " is printed if a coefficient cannot be computed.
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Table 152.--Chi-square test for significance with cross-
tabulation parent institution ever produce videodisc by

range of years to start collecting videodiscs

Years Libraries Started
Collecting Videodiscs

1979-83 1984-88 1989-91 Total

Did parent insti-
tution produce
videodiscs?

Yes 1 16 9 26
( 31.0)

No 2 22 33 57
( 67.9)

Do not know -- -- 1 1
( 1.2)

Total 3 38 43 84
(%) (3.6) (45.2) (51.2) (100.0)

Min. Cells with
Chi-square D.F. Significance E.F. E.F.< 5

4.93837 4 .2937 .036 5 of 9 (55.6%)

Note: 378 missing observations
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Table 153.--Chi-square test for significance with cross-
tabulation person or group who made innovation decision and

whether have videodiscs or not

Have No
Videodiscs Videodiscs Total

Decider #(%). #(%) #(%)

Library/LRC director 36 57 93
(23.5) (37.3) ( 60.8)

Other staff person 6 3 9
( 3.9) ( 2.0) ( 5.9)

A-V coordinator 10 4 14
( 6.5) ( 2.6) ( 9.2)

Staff committee 7 9 16
( 4.6) ( 5.9) ( 10.5)

Director & A-V 4 5 9
coordinator ( 2.6) ( 3.3) ( 5.9)

Director & staff -- 2 2
committee ( 1.3) ( 1.3)

Director & other 4 3 7
staff ( 2.6) ( 2.0) ( 4.6)

No response on 1 2 3
decider ( 0.7) ( 1.3) ( 2.0)

68 85 153
Total (44.4) (55.6) (100.0)

Min Cells with
Chi-square D.F. Significance E.F. E.F.< 5

9.37755 7 .2267 .889 8 of 16 (50.0%)

Note: 309 missing observations
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Table 154.--Frequency table of respondents by type of
library

Type Frequency Percent

Academic libraries

Private university 52 11.3

Private 4-year college 52 11.3

Private 2-year college 18 3.9

Public university 57 12.3

Public 4-year college 9 1.9

Public 2-year college 62 13.4

Special libraries

Professional firm 10 2.2

For-profit med. corp. 8 1.7

Other for-profit corp. 39 8.4

State/local government 22 4.8

Federal government 30 6.5

Non-profit med. corp. 42 9.1

Other non-profit org. 60 13.0

100.0

Total 462

462Total
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APPENDIX D

DEFINITION OF ADDITIONAL TERMS

The following terms are used within this study but are

not unique to the study as defined.

CDTV. A digital multimedia system developed and marketed by

Commodore for software to be played on Amiga microcomputer

systems. CDTV effects a 4 : 1 compression ratio and

displayed video on the Amiga in half-screen size and at 15

frames per second when it debuted in 1991. CDTV uses a

standard Compact Disc - Read Only Memory drive as a player.

Computer-assisted instruction (CAI). "Instruction delivered

directly to learners by allowing them to interact with

lessons programmed into the computer system" (Heinich,

Molenda and Russell 1989).

Hypermedia. "Computerized linkage and navigation through

chunks of information in several different media. Non-text

information might be ... graphics images, animation, film,

videotape, or sound recordings" (Gluck 1989).

Hypertext. "The use of a computer to automate the links and

follow their paths through chunks of text information until

the user is satisfied" (Gluck 1989).

MPEG. A standard for video and audio compression and

decompression developed by the Motion Pictures Expert Group,
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an International Standards Organization committee.

Multimedia. Formerly meaning any combination of media in

one program, multimedia is increasingly being used to mean

more than one source united into a primarily analog video or

a primarily digital signal.
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