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ABSTRACT 

NIR, network information retrieval, is the act of finding and 

retrieving information on interconnected computer networks. The 

research investigated the extent to which NIR. awareness and use has 

diffused through a broad research population, and why and how academics 

become aware of and use NIR. Rogers' diffusion of innovation theory 

(1983) was adapted to guide the investigation. 

A survey of 888 faculty members at the University of Arizona with 

Internet-accessible computer accounts resulted in a 32% return of surveys. 

Respondents from the various colleges at the university use between 20% 

and 39% of available NIR technologies, suggesting that NIR is in an early 

stage of diffusion in all colleges. 

Twenty-one one hour open-ended interviews were conducted with 

faculty from a variety of disciplines. Analysis of coded interview 

comments was used to test the usefulness of Rogers' theory in describing 

the diffusion of NIR. 

Predictions that mass media communication channels which go 

outside the local community will be more likely to result in awareness and 

use of NIR were not supported. Predictions that use of NIR would be 

associated with the perception that NIR 1) is compatible with needs and 

social norms, and 2) has relative advantage over previous practice, were 

supported. The predictions that use would be associated with perceptions 

of 1) compatibility with previous conditions, 2) low NIR complexity, and 

3) trialability of NIR, were not supported. 
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The explanatory power of the diffusion of innovation theory is 

improved for diffusion of NIR if NIR technologies are not studied in a 

vacuum. Rather, NIR technologies need to be studied in association with 

particular types of information resources (i. e. general interest and 

research-related resources) and particular types of communities (i.e. 

research communities). The study suggests that before NIR will diffuse in 

research communities, academics will need to agree that NIR dissemination 

of information will be rewarded in the promotion and tenure process. 

Such redefinition of social norms will help to create within researcb areas a 

critical mass of NIR users, and thus contribute to the diffusion of NIR. 

------------~~-~ 
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1. INTRODUCTION 

Computer networks such as the Internet make possible the concept of 

the virtuzz11ibrnry, or the virtual bookstore : information existing at a 

limited number of locations on the network, but universally accessible. In 

this study, accessing information via networks is known as network 

information retrieval, or NIR. 

The research was conducted during the spring and summer of 1993, 

perhaps the final days in which the Internet was largely dominated by 

academia. This was prioc to the wide availability of the popular Mosaic, a 

tool for navigating the Internet, and the wide scale marketing of America 

Online, a commercial service which makes access to the Internet available 

to the public. Nevertheless. there were indicators of the growing 

importance of NIR. In 1991 the United States Congress had passed the 

High Performance Computing Act to create a national, high-spe~d 

computer network. Volunteers had formed groups to promote the 

proliferation of network information resources; to create guides. 

directories. or catalogs of information resources; and to coordinate 

development of new NIR software tools (Lynch. 1991. Brett. 1992b). At 

universities. colleges and K-12 schools around the country workshops and 

activities in NIR were being conducted [Tennant. 1991. Dem, 1992]. New 

software tools to make NIR. easier were proliferating (Brett. 1992b). 

There is a lot of excitement about networks and the information 

available on them, but who is using these resources and to what extent? The 

literature suggests that NIR. may improve the effectiveness of researchers 

who need to share information (Schatz, 1991, The Economist, 1994). 
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However, a search of the literature found no empirical evidence about the 

extent to which use of NIR had diffused through the general population of 

researchers in all fields. Rather, there is infonnation about the kinds of 

NIR resources available and approximate numbers of users on the Internet, 

but no information about the extent to which these networked individuals 

are using, or aware of, the available information resources. Knowing the 

extent of diffusion of NIR. throughout a broad population of researchers 

would be useful to NIR. trainers interested in promoting NIR use. It could 

inform them of what kinds of NIR are being used by which parts of a 

research popUlation. NIR training efforts could target gaps in NIR usage 

by various segments of the population, as well as emphasize those types of 

NIR most valuable to particular parts of the population, or to the 

population as a whole. 

The evidence about why and how people use NIR. tends toile 

anecdotal, or only describe reasons for use and patterns of use in. a specific 

research community. Without evidence, there is no reason to assume that 

reasons why and how people use NIR in one research community would 

generalize across other research communities. Different research 

communities using different NIR resources could be using them for 

different reasons, and in different ways (Lievrouw & Carley, 1991). 

Basing NIR development on the reasons for NIR use in the few research 

communities where use is well established could result in NIR which does 

not address the needs of other potential. users. A technology which does 

not address the needs of potential users will not be adopted (Lucier, 1990, 
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McClure, 1991). Therefore, it would be useful to know about the reasons 

for use of NIR across a broad population. 

The purpose of this research was: 

1) to investigate the extent to which NIR. awareness and use has diffused 

through a broad research population, and 

2) to investigate why and how academics become aware of and use NIR 

technologies and resources. 

1.1 What is NIR.? 

The focus of this study is the use of networked information retrieval 

(NIR). NIR is the act of finding and retrieving information on 

interconnected computer networks where each network may have a 

different owner, and each information resource on each computer attached 

to each network may have a different owner. These interconnected 

networks have been referred to as the information superhighway, or 

cyberspace (Anthes, 1994a, Steck1ow, 1993a). 

One portion of cyberspace is the Internet. The Internet is the 

collection of networks connecting colleges, universities, K-12 schools, 

businesses and individuals. At the approximate time of the study, twenty

five million people worldwide had access to the Internet, and use was 

increasing at 7 - 10% per month (Lippis, 1994; Baig, 1994). The Internet 

was developed by research communities, and in the past had served mainly 

. academics and researchers. At the time of the study, resources and uses of 

the Internet were changing to reflect the increasing business and personal 



use (Steck.!ow, 1993a). Business and personal users of cyberspace were 

served by centralized commercial information services, such as 

Compuserve which had 1.3 million members (Schwartz, 1993). 
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Each·individual's cyberspace is limited only by the computer 

networks to which the individual has access. For example, an individual 

with an Internet connection has access any publicly available information 

resources available on any computer connected to the Internet. An 

individual with a Compuserve membership has access to all of the 

resources provided by the Compuserve company. As the commercial 

services like Compuserve obtain connections (refetred to as gateways) to 

the Internet, the Compuserve member acquires access also to any resources 

available on the Internet, as well as all those available on Compuserve. At 

the time of the research, these gateways were being obtained by growing 

numbers of commercial services. The limits of each individual's· 

cyberspace depend on the networks to which the individual has access, and 

the networks to which those networks are connected. 

This study was particularly focused on digital information resources 

which are availahle to anyone who can access them via networks, rather 

than digital information resources which are for the exclusive use of an 

individual or group. The information may be freely available or a fee may 

be charged for access, but the data are publicly accessible by anyone with 

access to the network. 

In this study, retrieving information includes finding the information 

resource in cyberspace, and retrieving it. Retrieval may be either 1) 
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examining information residing on other computers on the network, or 2) 

getting a copy of the information placed on the individual's computer. 

At the time of the study, finding information in cyberspace is still a 

significant problem (Anthes, 1994a). The easiest approach to finding a 

resource is to have someone tell you about a resource you will find useful, 

and tell you how to get it. Lacking such pointers, one can go Internet 

"surfing", or "cruising" (Markoff, 1993a, Baig, 1994) to find information. 

Surfing or cruising refers to using networks to connect to one computer, 

reading the menus and obtaining the resources at that location, and then 

moving on to the next network location with resources. Because 

information resource owners can update and delete the materials on 

networks as they see fit, it becomes necessru.y to continually cruise resource 

sites to keep up with what is new. 

There do exist network navigational tools, both in software and in 

print, which help users find useful information in cyberspace. Print guides 

provide network addresses and descriptions of information resources, as 

well as directions for using NIR techniques. Software navigational tools 

may provide descriptions of resources as well as providing automatic 

retrieval of the resource. Resource owners can offer information about 

their resources to the owners of the navigational tools, so their resources 

may be included in the tools. This helps NIR users discover resources. 

However, there is no regulation which requires the resource owners to 

make known the existence of their resources. Also, because the resources 

are rapidly proliferating, these guides become out of date as quickly as they 

are made available. Consequently, while navigational tools will help locate 
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some of the resources in cyberspace, they cannot locate aU resources. This 

will be discussed further in Section 2.2. 1. 

1.2 NIR Resources and Technologies 

The variety of information resources available on networks is 

expanding rapidly, as government agencies, research groups, and 

commercial providers all move to make more information resources 

available on networks (Markoff, 1993c). New software to access these 

resources continues to proliferate (Gunn, 1994). Examples and 

descriptions of resources and access techniques will give the reader an idea 

of the kinds of information resources available in cyberspace and the 

complexity of accessing them. 

Computerized information resources can be characterized in one of 

three ways -- as databases, as files available for public access, or as 

electronic discussions (Ladner & Tillman, 1993). A dlltabnse is any 

collection of data that must be searched or manipulated on the computer on 

which the database resides (the host computer). A file is either a single 

text document, a computer program, a graphical or video image, or an 

audio recording. A file provides one retrievable unit of information, (e.g. 

a book, a picture, a program), in contrast to a database which provides 

many units of information which may be searched and manipulated. An 

electronic discussion is a group of people discussing a topic by sending and 

reading messages over networks. 
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Figure 1. 1 shows the different categories of information resources, 

and the different techniques that can be used to access the resources. Each 

category of information resource will be discussed separately. This chart 

points out the overlap in access techniques for different types of resources. 

Information Resources 

Database File Electronic 
Discussion 

searchable, a unit of interacti ve 
manipulable information exchange 
information between 

people 

Access Methods 

FrP 
X (file server protocol) 

Remote login 
X X X (tel net or dial-up) 

E-mail servers X X X 

Client-server protocols X X X 

Gateways X X X 

Figure 1.1. Information resources and access methods. 

1.2.1 Databases 

Databases exist for many subject areas, and the information in them 

may be of several different types: bibliographic, full text, numeric/factual, 
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and pictographic/audio. Bibliographic databases provide indexing 

information for documents. A library catalog is a bibliographic database 

of a particular library's holdings. Online public access catalogs (OPACs) 

have been available at many universities for over 10 years. Once the 

catalog is automated, it becomes a logical next step to connect the catalog to 

the university network, and from there to the Internet. Using networks, 

researchers can access catalogs at libraries around the world and study the 

collections of libraries with known strengths in a discipline. Researchers 

visiting geographically-distant libraries may save some time by searching 

the catalogs at home, and taking along on their visits prepared lists of 

resources and their locations in the libraries (Engle, 1991). Software such 

as HYTELNET for DOS,· CAT ALISTfor Windows, and LIBTEL for 

UNIX and VMS hosts has been developed to make selecting and logging 

onto remote catalogs easier. (St. George and Larsen, 1991). 

Other bibliographic databases provide indexing and abstracting of 

journal and report literature for an academic discipline (e.g. Chem 

Abstracts for chemistry). These are created by professional societies and 

for-profit companies, and made available by commercial information 

services like Dialog, which provides access to more than 200 bibliographic 

databases on various topics. 

Full text databases differ from bibliographic databases in that instead 

of containing only indexing and abstracting information, they contain 

entire documents. Full-text resources are growing in number and size as 

data storage costs drop. The humanities are served partiCUlarly well by 

full-text databases, such as those for Dante and Shakespeare developed and 



made available by Dartmouth College (Kalin, 1991). Dialog makes 

available full-text access to articles of 500 journals (Laudon & Laudon, 

1991). 
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Numeric/factual databases differ from the previous databases in that 

rather than being document-oriented, they contain data on given topics. 

Numeric/factual databases are made available by research groups, the 

federal government, and commercial providers. Federally provided 

databases include information on economic, financial, marketing data, and 

demographic data, to name a few topics (Lynch & Preston, 1990; Anthes, 

1993, Anthes, 1994b, Cronin, 1993). 

Pictographic/audio databases contain images and sound. The Chern 

Abstracts database can be searched by matching diagrams of chemical 

structures (Kalin & Tennant, 1991). A cable television operator has 

announced plans to allow subscribers to access video and music, using a 

special modem and the Internet (Carnevale and Keller, 1993). 

Development of pictographic/audio databases has been limited by the large 

network bandwidth required for such applications (Lippis, 1994). 

However, as bandwidth becomes available, applications are being developed 

to take advantage of it. 

1.2.2 Files for Public Access 

Information can be made available in files which are located in 

public spaces on computers on the Internet. Various kinds of digital 

information are made available this way -- documents, computer software, 
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graphics and data sets. Files may be examined by retrieving a copy of the 

file to the user's computer. Files differ from databases in that because of 

the large size of databases, databases are searched on the host computer, 

rather than retrieved to the user's computer. 

Files can be transfetred to the user's computer using several 

techniques. A type of e-mail software, listserv (described in Section 1.2.3) 

can be used to retrieve some files -- useful when the network connection 

provides only e-mail service. Client-server technologies (discussed in 

Section 1.2.4) also allow the user to transfer files. The oldest technology 

for file transfer, however, is FTP. FTP stands for file transfer protocol, 

and is commonly used to refer to a command (FTP) which accesses the host 

computer where the file resides. In order to use FTP, the user must know 

the network address of the host computer, and the name of the file. If 

looking for a piece of software that one hopes -- but doesn't know -- exists, 

archie can be searched. Archie is a network accessible database which 

functions like a catalog of file resources available on the Internet, 

providing file descriptions and network addresses (Dem, 1992). Once a 

network address is located, the user uses FTP to log onto the host 

computer, and with a few commands, transfers files to his/her local 

computer. 

With some file formats and access techniques, file retrieval requires 

additional steps. Files of software or other types of data may need to be 

retrieved in binary format, which requires an additional command. If the 

information has been compressed or encoded, the user must have on the 

local computer the software for decompressing or decoding the 
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information. Mter using FTP to transfer the files to the local computer, 

the decompressing or decoding software must be used. As can be seen, 

there are several steps involved in using FTP. 

1.2.3 Electronic Discussions 

Before electronic discussions were possible, current information 

pertaining to one's field was obtained by reading journals, newsletters, and 

reports and attending conferences (Hagstrom, 1965; Garvey, 1979; Allen, 

1977). Electronic discussions emulate these types of non-electronic 

information retrieval activities. Electronic discussions can be conducted 

asynchronously -- i.e. each participant can contribute a message or read 

previously contributed messages at any time, regardless of whether other 

participants in the discussion are participating at that time. Electronic 

discussions can be conducted using either mailing lists or bulletin boards. . 

When participating in a e-mail1ist discussion, a person sends her 

message to all other participants, and the message arrives in the 

participants' electronic mail. There are two ways to conduct an e-mail 

discussion: each person keeps a list of the participants and sends messages 

using his own list, or all use listserv software which is located on the one 

computer that hosts the list. The problem with each person keeping a list 

of the participants is that an individual's list may be out-of-date. Listserv 

software is an improvement because the listserv software keeps one copy of 

the list of participants. Participants send their messages to the computer 

hosting the list, and the listserv sends the message to all of the participants 
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on the list. Listservs can automate other processes including: adding or 

deleting participants from the list, archiving all messages for later 

retrieval, and retrieving files associated with the list. While listservs are 

convenient, they are somewhat complex to use in that commands and 

messages must be sent to two different addresses. Users who send their 

commands to the wrong one of these two addresses can annoy other users 

(Britten, 1990). 

In contrast, bulletin board messages do not arrive in the user's mail. 

Rather, the user must connect to a computer which hosts a bulletin board, 

and log onto the bulletin board in order to read the messages of a 

discussion. Some bulletin boards host only a local group of users, others 

span users across the globe. Usenet is a bulletin board system in which 

hundreds of different discusSions are echoed across networks around the 

world. To read Usenet messages, the user logs onto a computer which 

hosts Usenet, connects to a discussion, and reads messages which may have 

originated anywhere on the globally-connected network. If the user 

submits a comment to the discussion, his comment will be echoed across the. 

world to other computers hosting this discussion. 

An advantage of bulletin boards over e-mail is that the user's mail is 

not deluged with possibly hundreds of messages from conferences. Mailing 

list messages also take up the user's disk space, which bulletin boards on a 

host computer do not. However, some users prefer to have the messages 

arrive in their mail so that they won't forget to read them. Some of the 

more popular mailing lists are also available on Usenet as bulletin board 

conferences, so that a user can choose whether to read them as mail or on a 
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bulletin board. Another disadvantage of bulletin board conferences is that 

not all are archived for very long. The local computer center decides how 

large a backlog of messages they will keep available for users to read. In 

the case of some very active discussions on Usenet. this may only be a 

week's worth of messages. This limits bulletin boards' value for 

information retrieval. The past messages of some popular bulletin board 

discussions are archived and searchable by other means. such as client

server technologies. discussed in Section 1.2.4. 

1.2.4 Accessing Information Resources 

There are many kinds of software available for obtaining 

information via networks. Listserv software for electronic mailing lists. 

and FI'P for retrieving files have already been discussed. Other techniques 

for connecting to remote computers include remote login. gatewayed 

access. and client-server access. For each of the access techniques. an 

example will be given which shows how the technique is used to search a 

database. It should be remembered however. that once connected to 

remote computers a user can usually transfer files. read bulletin boards, or 

use other kinds of resources, as well as searching databases. 

Remote lo~in is one of the earliest techniques for connecting to 

remote computers. With remote login. the person must know an address 

for the remote computer. If connecting to the computer by dial-Up access 

over ordinary telephone lines, a microcomputer. a modem. 
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communications software (such as Procomm) I and knowledge of the phone 

number of the computer hosting the database is required. See Figure 1.2. 

1. User fi nds 
phone number 
of database in 
promotional 
literature. 

"aha! Dialog's phone 
number is 
808-621-4973. 

2. User dials 
number on 
modem to 
login to that 
computer 

Dial 
1-808-621-4973 

3. Communications 
soft ware and 
modem establish 
connection to 
Dialog 

td~ ~~comm)j modem 1-- m
-

Dialog 

II 

4. User searches 
database, 
using its 
search 
commands 

select pear 

5. Search commands 
are sent usi ng 
database search 
format 

~ seled pear 

Procomm t modem ~ -- - -- -- -- - -- - --
mil IIiiii iii lim 

Figure 1.2. Remote login by dial-up access. 

Dialog 

6. Resu lts are 
returned by 
same path 
(not shown) 

I 
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Compuserve and Dialog are examples of commercial information 

services that typically use dial-up access. If the database is not cost-free, 

the user (individual, company. or library) must have previously purchased 

an account and a password. The user is billed based on connect time and/or 

retrieved items. Some of these for-profit services are becoming accessible 

via Internet as well as by dial-up access. 

Remote login using computer networks requires a computer with a 

network connection (e.g .• VAX node of the MIS department at the 

University of Arizona is connected to the Internet), network 

communications software (e.g .• -TCP/IP), and knowledge of the network 

address of the computer hosting the resource (e.g. psupen.psu.edu). The 

user accesses the host computer by means of the telnet command and logs 

on. If the information resources are available to anyone on the network, 

the user can logon using the account name "anonymous." (referred to as 

anonymous logon). See Figure 1. 3. 

---------



1. User fi nds 
internet 
address of 
database, 
somewhere 

2. User gives telnet 
command to login 
to that com puter 

TelneL 
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3. TCP/IP software 
execuLes LelneL 
command. 
esLablishes 
connection Lo 
psupen .psu .edu 

"aha! The agriculLural 
database is aL 
psupen.ps.u.edu" 

td~ 
o psupen.psu.edu psupen.psu.ed 

~ ~ ............... . 

4. User logs on as 
"anonymous. " 

5. User searches database, 
using its native search 
commands 

search keyword 
"pear" 

~ ~ search keyword 
"pear" 

TCP/IP ---m.-g-Bmi-m-

psupen .psu .ed 

Figure 1.3. Remote login by Internet access. 

L...-___ ---I 

6. Results are 
returned by 
same path 
(not shown) 

Once logged onto the host computer, either by dial-up or network 

connection, the user may search a database hosted there. Different database 
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management systems utilize different search languages (e.g., SQL). With 

remote login, the database's own search language, called the native 

language, must be used. This will be contrasted later with language 

translation capabilities available with client-server technologies. The 

search is conducted while logged onto the host computer. The results of 

the search may be manipulated either on the host computer, if such 

capability is provided, or transferred to the user's computer for further 

manipulation. 

Gateway access is provided by some systems for their users. In 

information retrieval, as in data communications, the gateway removes one 

level of system difference. In data communications, a gateway may be a 

piece of hardware or software invisible to the user, translating protocols 

between systems. In information retrieval, a gateway is a menu which 

makes it possible for the user to logon to another system without having to 

know the phone number or Internet address of the system. The Melvyl 

library system at the University of California provides gateway access to 

other library catalogs. Campus-wide information systems (CWIS) typically 

provide gateway access to various information resources, including 

calendars of events, registration information and subject databases. Once 

the gateway has logged the user onto the database, however, the user must 

still use database's native search language. See Figure 1.4. 



1. Gateway provides 
interface offering 
available 
resources 

Available databases: 
1. Agricultural 
2. Dante 
3. Geographic name server 

Type number to connect: 

2. Gateway 
establishes 
connection to 
chosen database 

o psupen.psu.ed 

~ ~---------------- l1li 
Remainder of search process 1s the same as for remote log1n. 

Figure 1.4. Remote login by gateway access. 
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Client-server protocols do what gateways do, and more. In addition 

to not needing to know the network address of information resources, a 

user does not need to know the native search language of each database 

searched. When using a client-server protocol, a user interacts with 

software on a local (client) computer, which may be a microcomputer, to 

initiate a search. The client software translates the search request to a 

standard protocol and the request is sent over the network to one or more 

computers (servers) hosting databases. The servers receive the request and 

translate it to the native search languages of their databases. The advantage 

of the client-server model of searching is that users do not need to learn the 
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native search language for each database. Three client-server technologies 

are gopher, World Wide Web (becoming more well known by its popular 

interface, Mosaic), and W AIS (pronounced "ways", stands for Wide Area 

Information Servers) (Sullivan, 1994, Flynn, 1994). In addition to making 

it easier to access information from a variety of sources, client-server 

technologies also provide navigational tools to help the user find 

information in cyberspace. See Figure 1.5. 

--_ ..... _-_._-------_ .... _-. 
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Figure 1.5. Client-server access. 

33 



34 

In a few research communities integrated subject information 

systems have been developed to cut through the maze of techniques 

required to access electronic discussions, files and databases. What these 

systems have in common is an attempt to coordinate in one uniform 

information system all the information on which the research community 

depends. These projects are often co-sponsored by government agencies 

and university departments, or funded by grants. The content of such 

systems ranges from full-text documents to statistics, and can include 

directories of researchers, bibliographies, schedules of research activities, 

or information on research in progress (American Ubrary Association, 

1991). Although databases may be distributed among geographically 

dispersed computers, sophisticated interfaces provide the illusion of all the 

resources being available on the local computer. An example of such a 

system is one used by molecular biologists studyi.ng a nematode worm. 

Using the system, researchers can go effortlessly from bibliographic 

information to factual information, and create links between pieces of 

information in the database (Schatz, 1991). 

For most NIR users, however, all needed resources have not been 

neatly collected in one integrated system. For these people, using NIR 

remains difficult (Anthes, 1994a). How well is use of this difficult 

technology diffusing through the population of potential users? 

Practitioners and researchers of librarianship and information science have 

been continually dismayed by users' disinclination to use resources in 

libraries (Poole, 1985; Lancaster, 1976). There is no reason to assume 

that, just because NIR resources exist, people will use them. If they do use 



them, why do they? If they do not, why not? It is the purpose of this 

research to investigate: 

1) the extent to which NIR awareness and use has diffused through a 

broad research population, and 
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2) why and how researchers become aware of and use NIR technologies 

and resources. 

----- ._._--_. __ ._._- -
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2. THEORETICAL BASIS FOR THE STUDY OF NIR 

2. 1 Theories Considered 

A review of the literature on NIR found that while there was a great 

deal of interest in the Jroblems and benefits of NIR, no theoretical basis 

had been explicitly applied to the phenomenon to explain why use of NIR 

was or was not diffusing. For this study. theoretical perspectives from 

various disciplines were considered. 

Information science literature contributes a theory governing 

retrieval of information from any type of system, whether networked, 

electronic, or manual. Information users' behavior was formalized into a 

theory by Herbert Poole (1985), the essence of which is contained in F. W. 

Lancaster's statement "An information retrieval system will tend not to be 

used whenever it is more painful and troublesome for a customer to have 

information than for him not to have it1" (1976, p.145). This cost-benefit 

approach has been used to explain the adoption of innovations -- people 

adopt new technology when the benefits from the adoption exceed the costs 

(Rice et. al, 1994). 

Information systems researchers have used intention models from 

social psychology to study the use of technologies including word 

processing, spreadsheets and decision support systems. For use in 

modeling acceptance of information systems, Davis et al. (1989) proposed 

1 We may assume that Lanca~er means that a system will not be used when 
it is more troublesome to obtnin information than not to have it. 

~~-~-- --_ .. _--------------------------
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the technology acceptance model (TAM), which is an adaptation of the 

theory of reasoned action (Fishbein & Ajzen, 1975). In the model, attitude 

is influenced by perceived usefulness and perceived ease of use. From 

attitude is formed an intention to use the technology, which then results in 

actual use of the technology. See Figure 2.1. 

External 
Variables 

Perceived 
Usefulness 

Perceived 
Ease of Use 

Attitude 
Toward 
Using 

Behavioral 
Intention 

Actual 
Behavior 

Figure 2.1 Technology Acceptance Model (Davis, Bagozzi & Warshaw, 

1989.) 

A critical mass theory of interactive media (Markus, 1987) has been 

used to explain the diffusion of interactive information media such as 

telephone and electronic mail. Interactive media enable the communication 

flow between members of a community. NIR may have characteristics of 

interactive media, in that someone must provide information before 

someone else can retrieve it. 

The critical mass theory recognizes that an interactive medium which 

provides access to a greater percentage of the community provides more 

benefit than one than provides access to lesser percentage. For instance, a 

",._- -----.---------------------~. 
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peer-reviewed e-journal might be read and contributed to by all the 

important researchers in a research community. By contributing to this 

journal, a person receives the benefit of knowing that the contribution was 

noticed by all important researchers. An e-joumal just getting started 

might not be read by aU the important researchers. A contribution to this 

second e-joumal would be less beneficial. Early adopters of interactive 

media will receive fewer benefits than later adopters, because access to 

members of the community is not universal when the early adopters begin 

using the technology. The early adopters also have higher costs. For 

instance, a group setting up an e-joumal has to figure out how to set up the 

site and persuade others to contribute papers (the cost in effort is high). 

Relatively few papers will be contributed at the outset (the benefits are 

low). When the later adopter begins to use the e-journal, he will find a 

resource with comparatively more papers available (high benefits), and 

perhaps an easy to follow set of instructions on how to use it (low cost). 

Obviously, an e-journat will not get started without early adopters 

who are willing to shoulder the high costs to receive the low benefits. 

What influences some people to be the early adopters? The theory suggests· 

that because different people have different needs, they can receive 

different benefits from technologies. Those who can receive more benefits 

will use the technology first, thus increasing the size of the group to which 

the technology can provide access. This will increase the benefit that later 

adopters can receive from the technology, and thus increase the likelihood 

of more people adopting, and increase the likelihood of success of the 
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Characteristics of Communication Channels 

Aware.ess of an 
innovation is more 
likely to come from 
outside than from 
inside the community. 

Mass media channels 
are useful for 
increasing 
awareaess of an 
innovation. 

Information from 
one-to-one channels is 
more likely to result 
in use than 
information from 
mass media channels. 

••• •••••• 
• • · " T 

/ Innovation-Decision Process 

Information about the Innovation coming 
through Communication Channels 

••••••••••••••••••••••••••••••••••••••••••••• 
• • • 

Adopter obtains 
Awareness of Innovation 

T" 
Adopter Uses 

Innovatipn 

Characteristics of Innovation 

H adopters perceive the following characteristics 
of an innovation, they will use it. 

Compatibility with: 
Needs 
Previous conditions, 
Social norms 

Relative advantage over previous practice 
Trialability 
Observability 

H adopters perceive the innovation to be 
complex, they will not wse it. 

Figure 2.2. Influences on the innovation-decision process. 
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2.2 Reasons for Choice of Theoty 

These four theories were compared for their suitability in explaining 

the diffusion of NIR. The theoty of information retrieval was rejected 

because it explains only why one individual would choose to retrieve 

information -- it does not address any issues concerning the diffusion of 

information retrieval or use of technologies to petform information 

retrieval, through a community. The technology acceptance model has 

room· to consider the role of social norms in an individual's acceptance of a 

technology -- social norms are external variables. However, the model does 

not address explicitly how the individual might become aware of a 

technology in the first .place -- the communication channels used. The 

critical mass theoty is concerned with interactive media. Some NIR 

resources are not interactive communication media in the sense of the 

critical mass theoty. For instance, it is not important to a library- catalog 

user whether one other person or one million others use the catalog. 

The diffusion of innovation theory was chosen as the theory most 

likely to address all issues concerning the diffusion of NIR. Unlike the 

information retrieval theoty, it is expressly concerned with the community 

in which an innovation is diffusing. The constructs of the information 

retrieval theory are included in the diffusion of innovation theoty. The 

pain of not having information is equivalent to a perceived need for an 

innovation (NIR, which can provide iriformation.) In the diffusion of 

innovation theoty, the pain of acquiring information is broken down into 



the concepts of incompatibility with previous practices, incompatibility 

with social norms, relative disadvantages, complexity, and trialability. 
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Unlike the technology acceptance model (rAM), the diffusion of 

innovation theory addresses the communication channels through which 

people become aware of innovations. The concept of perceived usefulness 

is included in the diffusion of innovation's construct of perceived need. 

Perceived ease of use is included in the diffusion of in.o.ovation's construct 

of perceived complexity. TAM's concept of external variables is broken 

down in the diffusion of innovation theory to the categories of social norms 

and previous practice. 

The issues raised. by the critical mass theory of interactive media are 

also addressed in the diffusion of innovation theoty. The critical mass 

theory suggests that different users have different needs which cause them 

to be early or later adopters. The diffusion of innovation theory includes 

the construct of perceived needs. The critical mass theory addresses the 

role of social norms in aeating critical mass. The diffusion of innovation 

theory also addresses social norms. Also, the diffusion of innovation 

theroy has the construct of existing conditions which are compatible with 

the innovation. If a critical mass of network users exists, that critical mass 

of users can be considered an existing condition compatible with the 

innovation. Thus it seemed that the diffusion of innovation theory was 

covered the constructs of the other theories, and addressed some unique 

concepts as well, including the commUnication channels through which 

information about an innovation was disseminated. 

- . -- --_._----
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An examination of the literature found more support for the 

diffusion of innovation theoty than criticism. The diffusion of innovation 

theoty has been used extensively in the social sciences, with an explosion of 

diffusion studies in the 1960·s and 70·s (1,084 empirical diffusion 

publications in 1968). The theory continues to be used -- Marshall in 1987 

used the theory to study the diffusion of a particular information retrieval 

technology, online bibliographic medical databases. The theory has also 

been used as a base in developing other theories. In developing a critical 

mass theory of interactive media, Markus cites the diffusion of innovations 

theaty as the lIobvious starting place for explainingll diffusion of 

interactive media in a community (1987, p. 493.) Ruhleder (1991), in a 

study of technological innovations as instruments of social change, also 

cites diffusion studies as a starting point for modeling the process by which 

an innovation is adopted. 

Several relevant criticisms of the diffusion of innovation theory have 

been made. The pro-innovation bias of some diffusion research implies 

that the innovation should be diffused and adopted by all members of a 

social system (Roger, 1983). The CUttent research did not have that bias, 

in that the research began with the assumption that this technology might 

not be useful for everyone. The individual-blame bias of some diffusion 

research suggests that characteristics of the individual are to blame for not 

adopting the innovation when, in fact, factors in the individual·s social 

system are more likely to be the reason for non-adoption (Roger, 1983). 

This research did not have that bias, in that individual characteristics of 

adopters were not the focus of the research. A more relevant criticism is 
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that diffusion research frequently relies on recall data about a person's 

history of innovation decision making (Rogers, 1983). A better approach 

would be longitudinal field studies which capture decision-making as it 

happens. This study is also limited by its reliance on recall data. However, 

this limitation had to be accepted as the survey and interviews of this 

research were thought to be the most efficient way of collecting 

information about diffusion across a large and varied population. 

Examining a large body of diffusion research, Downs and Mohr (1976) 

found the level of empirical support for the generalizations of the diffusion 

of innovation theory to be unacceptably low, but Rogers (1983) counters 

that the level of support is comparable to those in other fields of social 

science, biological science, and physical science. The work of Markus 

(1987), Marshall (1987), and Ruhleder (1991) which recognizes the 

diffusion of innovation theory suggest that the diffusion of innovation 

theory is still considered useful in studies of information systems. 

2.3 Diffusion of Innovation Theory 

The diffusion of innovation theory developed by Everett Rogers 

(1971, 1983) is part of the social change literature. The process of social 

change includes three steps: an invention, diffusion of the invention, and 

the consequences of the adoption or rejection of the invention. The 

diffusion of innovation paradigm argu.es that an innovation is 

communicated through certain channels, over time, among the members of 

a social system. An individual must pass through the innovation-decision 

••• 00 __ • ,. ___ ._ •• _ •• __ •• __ _ 
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process before the adoption process is complete. According to the theory, 

the innovation-decision process occurs in five stages. In Stage One the 

potential adopter obtains information about an innovation through 

communication channels. In Stage Two the adopter is persuaded either to 

adopt or not adopt the innovation, based on the information acquired. In 

Stage Three the adopter commits to a decision, either to adopt or not adopt 

the innovation. In Stage Four the adopter begins using the innovation. 

During Stage Five, the time after beginning to use the innovation, the 

adopter either continues to use the innovation or abandons it. See Figure 

2.3. 

---------------



"0 "T] . .... 
..... Qq 

c:: 0\ .., 
U'I ('t) 

N 
w 

~ 
('t) 

g' 
0 
< 
~. 
~ 
0-
m 
O. 
en .... 
0 
P 

"0 
a 
(') 
('t) 
en 
en 

~ 
0-

~ 
M 
('t) 
0-

~ 
0 a 
?;1 

~ 
('t) .., 
en 

..... 
\0 
00 
w -

Information about innovation coming through ~ 
communication channels 

i------------------~-------------r-------------r------ ----------i • • • • · '" • • • • • • • • • • t , , , ,. 
I. KNOVTtEl>GE lIe PJ:RSUASlOH m. l>!CISlOH 'W. IMl'tEM!l1TA.TIOH V. COmmMA.TIOH 

...... ....... ....... ...... ~ 
~ ~ ~ 

~ /~ / 
Adopter obtains awareness of innovation Adopter uses innovation 

.::.. 
0\ 



47 

One of the goals of this study is to investigate liwnreness and use of 

NIR. The model was adapted to the study of these two outcome variables. 

Awareness in this study is includes any of the activities in Stages One, 

Two, or Three of the model -- learning of an innovation, being persuaded 

whether to use it or not, and/or making a decision about whether to use it. 

Thus, both the person who only recognizes the name of an innovation (i.e. 

is in Stage One), and the person who plans to use the innovation (i.e. is in 

Stage Three), are considered to be aware of an innovation. Use in this 

study refers to having gone through both Stages Four and Five -- having 

implemented the innovation and intending to continue using it. In the 

study, people who have never used NIR, or who implemented NIR at one 

time but have since rejected it, are considered non-users. See Figure 2.3. 

The theory identifies some factors which result in awareness and use 

of an innovation. Communication channels with certain characteristics will 

be more likely to (a) provide awareness and (b) result in use of an 

innovation. If people perceive that the innovation has certain 

characteristics, they will be more likely to use the innovation. 

People become aware of innovations through information coming 

through communication channels. The theory describes communication 

channels as either one-to-one or mass media. A one-to-one communication 

channel is one individual addressing one other individual. Mass media 

channels address more than one person at once. 

The theory argues that mass media channels are useful for providing 

information about an innovation to a large group of people -- increasing 

awareness of the innovation. However, the theory suggests that people are 

-------------_ .. 
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more likely to be persuaded of an innovation's usefulness and use it if they 

receive information about the innovation through a one-to-one channel, 

rather than through a mass media channel. The theory argues that the 

personal contact of an individual is more likely to be sufficiently persuasive 

to convince a person to use an innovation, whereas an impersonal mass 

media channel may not be sufficiently persuasive. 

The theory also describes a communication channel as being either 

within or extending outside the adopter',s community. The concept of 

community comes from studies of diffusion of agricultural innovations in 

rural communities, where the community might be a town or county. The 

theory states that information coming from communication channels 

extending outside the community will be more likely to make people aware 

of an innovation than information coming from communication channels 

within the community (e.g. a state extension agent is more likely to provide 

information about an innovation than a neighbor). The reasoning is that 

communication channels within the community draw from the same pool of 

information which is shared by all community members. Information 

about an inllovation which is new to everyone in the community (i. e. , 

information which is not in the community information pool) will need to 

come from information channels which extend outside the community. 

The theory also describes certain characteristics of the innovation 

which will influence whether, once the innovation bas been discovered, it 

will be used. The theory argues that although an innovation may have 

measurable objective characteristics (e.g. software has measurable memory 

requirements), it is not the objective characteri~ics which will determine 
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whether a person chooses to use the innovation, but rather the person's 

perceptions of the characteristics of the innovation (e.g. not excessive 

memory requirements). The theory states that characteristics of 

innovations fall under the categories of 1) compatibility with needs, 

previous practices, and social norms, 2) relative advantage over previous 

practice, 3) complexity, 4) trialabiHty, and 5) observability. 

Compatibility of an innovation with needs exists if the adopter has a 

need which the innovation can fulfill. Compatibility of an innovation with 

previous practices exists if some of the things a person already does 

prepare the way for use of the innovation (e.g., if a computer is already 

owned, it will not be necessary to obtain one for NIR). Compatibility with 

social norms exists if the adopter does not perceive anything immoral, 

unprofessional, or detrimental to his well-being about using the innovation. 

An innovation has relative advantage over previous practice if it is 

an improvement over previous ways of accomplishing the same task. 

Complexity of an innovation refers to the number of steps or amount of 

study required to use the innovation, or the number of things that can go 

wrong while using it. Trialability refers to whether an adopter can try out 

an innovation without committing to using it -- the trialability of a new car 

is improved if it can be taken for a test drive. Observability refers to 

whether an adopter is reminded of the existence of the innovation by seeing 

it regularly -- a tractor in a neighbor's driveway is highly observable, 

while a small instrument for measuring water in the soil is not as 

observable. According to the theory, if potential adopters perceive that an 

innovation has the characteristics of: 



• compatibility with needs, previous practices, and social norms; 

• relative advantage over previous practice; 

• trialability; and 

• observability; 

they will be persuaded to use the innovation. If adopters perceive in an 

innovation a high degree of 

• complexity 

they will be deterred from using the innovation. 
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The theory describes characteristics of communication channels and 

characteristics of innovations. The theory also predicts how these 

characteristics will influence how and why people become aware of ·and use 

innovations. 

2.4 Applying the Diffusion of Innovation Theory to NIR 

The literature provides descriptions of NIR which can be related to 

the categories of characteristics suggested by the theory. Based on the 

theory and infonnation about NIR and academia gathered from the 

literature, predictions will be formed about how academics become aware 

of and use NIR. 

2.4.1 Communication Channels used by the Potential Adopter 

The theory suggests that characteristics of a communication channel 

will influence whether it is likely to provide awareness of an innovation, 

--_. __ .... - .. _._--_._-- ...... . 



51 

and whether, having learned of an innovation, people will use the 

innovation. Channels which academics use can be described in terms of the 

theoty: either one-to-one or mass media, and either within the community 

or extending outside the community. 

Examples of one-to-one communication channels are: talking to 

someone in person or by telephone, and sending fax, e-mail, or regular 

mail. Examples of mass media channels: are radio and television; journals 

and newsletters; general navigation aides to the Internet, both print and 

online; and electronic discusssions, including e-mai11ists and bulletin 

boards; The study will investigate: 

• the importance of mass media and one-to-one channels for providing 

awareness of NIR, and 

• whether academics are more likely to use NIR if they learn of it 

through a one-to-one channel than if they learn of it through a mass 

media channel. 

The concept of a community in the theoty is most closely matched in 

academia by the academic's research area. In this study, the research area 

is defined as people in the same department at the same university, and any 

other people who investigate the same topics. This definition was chosen 

because research on scientific communities (Schatz, 1991) finds that 

scientists exchange information with others in their research area, forming 

invisible colleges of researchers which span institutions. 

The theory suggests that if no members of a research area are aware 

of NIR, it will be necessary that awareness of NIR come to an individual 

from a channel which extends outside the research area. Communication 
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channels which extend outside the research area may include: general 

interest newspapers and journals (e.g. The Wall Street Journal and The 

Journal of Hi&,her Education); general navigation aides to the Internet, both 

print and online; general interest electronic discussions (e.g! bulletin 

boards providing recent developments in word processing software); 

friends and relatives outside the research area. The study will investigate 

in what way communication channels extending outside the research area 

are important for providing awareness of NIR. 

On the other hand, there is also reason to believe that information 

about NIR will come from channels within the research area. If NIR 

resources and technologies are used in a research area and are perceived as 

valuable, researchers will exchange information about NJR, just as they 

would exchange information about any other valuable resource. 

Communication channels within the research area include: colleagues, 

students, scholarly journals and newsletters of the research area, and 

electronic discussions pertinent to the research area. The study will 

investigate in what way communication channels within the research area 

are important for providing awareness of NIR. 

Rogers and Schatz provide reasons to expect that information about 

NIR. will be obtained through different types of communication channels. 

The study will investigate how different types of communication channels 

are important in the discovery of information about NIR. 
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2.4.2 Perceived Characteristics of the Innovation 

According to the theory, the adopter's perceptions of the 

characteristics of the innovation will influence whether the person adopts 

an innovation. The literature suggests that NIR mayor may not be 

perceived by academics as having the characteristics of 1) compatibility 

with needs, practices, and social norms, 2) relative advantage over previous 

practice, 3) complexity, 4) trialability, and 5) observability. The study will 

investigate in what way academics perceive NIR to have (or not have) these 

characteristics (e.g. what is it about NIR that is incompatible with an 

academic's social norm) .. The stUdy will also investigate whether 

perception of these characteristics is associated with use of NIR. 

2.4.2.1 Compatibility with Needs, Practices, and Norms 

Are academics likely to perceive a need for NIR? Will they find that 

NIR fits in with their other practices? Will academics find NIR an 

appropriate and professional way to work? The literature suggests 

characteristics of NIR which make it likely that NIR will be perceived as 

compatible with some needs, practices, and norms of academics. The 

literature also suggests that there are other characteristics of NIR which 

make it likely that it will be perceived as incompatible with some needs, 

practices, and norms of academics. The study will investigate these 

characteristics to discover how they are associated with use of NIR. 



Compatibility with Needs 

What needs can NIR fulfill? One need which NIR. can obviously 

fulfill is the need to retrieve information. In addition to retrieving 

information, NIR. can also be used to disseminate information, and for 

diversion. Is an academic likely to ,need to retrieve or disseminate 

information, or be diverted? 
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Studies of research communities find that researchers do retrieve 

information from recorded sources (Allen, 1977, Schatz, 1991). Allen 

(1977) found that 11-18.5% of the idea-generating messages in research 

and development corporations come from recorded literature, and the rest 

come from personal contacts. Although researchers do not retrieve 

information from recorded literature as often as they seek information 

from colleagues, Allen found that they do use recorded literature .first 

when trying to find answers to their questions. The reason for this is that 

researchers want to find out as much as they can about a problem before 

asking their colleagues, so that they do not appear incompetent when asking 

questions (Allen, 1977). This suggests that academics do have a need to 

retrieve information, and as networks make available information 

resources, academics who hear of valuable resources may perceive a need 

to retrieve them. The study will investigate in what way academics 

perceive a need to retrieve information -- what kinds of information needs 

are fulfilled by retrieved N1R resources? Are NIR. resources used to 

provide background material, to keep up in a field, or for other reasons? 

----.-~~--
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On the other hand, academics may not perceive a need to retrieve 

information from networks if they are burdened by information overload. 

Information overload exists in nearly all fields (Quarterman, 1990; 

McClure, 1991). If academics have more information available to them 

through their existing sources (e.g. subscriptions to journals) than they can 

read, they may perceive no need to retrieve additional information from 

networks to add to the load. The study will investigate whether 

information overload deters pedple from using NIR. 

In addition to retrieving information, NIR can be used to disseminate 

information. Academics need to disseminate information because the 

tenure and promotion process rewards them as they become recognized as 

experts in their fields. In order to be recognized as an expert, academics 

must disseminate their opinions and information. The academic's opinion 

can be disseminated in an electronic discussion with less censorship/editing 

than is involved in expressing one's view in a peer-reviewed journal 

(Lievrouw & Carley, 1991). Academics can also make their articles 

available in files for network retrieval by others. The study will 

investigate whether NIR is used to disseminate information, and what kind 

of information is disseminated with NIR. 

Finally, academics, like anyone else, occasionally need diversion. 

Reading or contributing to lively electronic discussions may provide a 

break from other forms of work. Cruising networks, discovering new 

resources, and experimenting with new technologies may be fun for some 

people (Machrone, 1994). The study will investigate whether academics 

are motivated to use NIR for diversion. 
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The study will investigate what motivates academic NIR users. Do 

they use NIR because they need to retrieve or disseminate information. and 

if so, for what purposes are they retrieving or disseminating information? 

Do they use NIR for fun, as a break from other work? By knowing more 

about what motivates current users, we will know better how to diffuse the 

use of NIR to other academics. 

Compatibility with Previous Practice 

According to the theory, an innovation which is compatible with 

previous practices or existing conditions is more likely to be adopted. 

Previous practices or existing conditions which are compatible with an 

innovation are those practices and conditions which pave the way. for 

adoption of the innovation. The literature suggests two existing conditions 

which contribute to the adoption of NIR. 

Adopters who perceive themselves to be relatively computer literate 

are less likely to be intimidated by a computer-based technology like NIR. 

and more likely to use it (Brett, 1992a, Baig, 1994). Client-server 

technologies and gateways are intended to make NIR easier to use by the 

novice. However, the Internet was originally designed by technical 

specialists for their own use, and full use of the Internet requires use of 

some Unix commands, a language not known for its user-friendliness. The 

study will investigate whether self-perceived computer literacy is associated 

with NIR use. 
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Another existing condition which may be associated with adoption of 

NIR is the existence of a critical mass of network users in the person's 

research area. Electronic discussions are interactive NIR resources (1. e. 

one person's input to the discussion is another person's output from the 

discussion). Markus (1987) determined that the diffusion of interactive 

media is influenced by the development of a critical mass of users. If NIR 

is not well diffused in a research area, there may not be a critical mass of 

users to use an interactive resource like electronic discussions. An 

objective of this study is to investigate in what way the existence of a 

critical mass of network users in a research area contributes to use of NIR. 

Two conditions which may be associated with use of N1R are acces~ 

to computers and history of use of computers. Easy access to computers 

makes it convenient to use a computer-based technology like NIR. Having 

a history of using computers for other tasks makes learning NIR easier 

(Brett, 1992a, Baig, 1994). The literature suggests that access to 

computers and history of use of computers differs among academic 

disciplines. In some disciplines it is the norm for all professors to have one 

or more computers in their offices; in other disciplines few professors are 

provided with computers. Some disciplines (e.g. the sciences and 

engineering) have a longer history of computer use than other disciplines 

(McClure, 1991). The study will investigate whether there are differences 

in use of NIR among academic disciplines. 
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Compatibility with Social Norms 

According to the theory, an innovation that is compatible with the 

potential adopter's social norms is more likely to be used. Some social 

norms particularly relevant to academics include communication and 

collaboration with others in their field, reward through the promotion and 

tenure process, and ownership of intellectual property (e.g. articles, 

'experimental data). The literature suggests that there are ways in which 

NIR is compatible with these norms and values, and other ways in which it 

is not. 

Academics value communicating with others in their fields in order 

to keep abreast of new developments which may inform their own work 

and in order to make their own contributions to the field (Schatz, 1991). 

Electronic discussions can be used to facilitate communication within a 

field. NIR can also be used to facilitate access to files and data created by 

others in the field (fhe Economist, 1994). The study will investigate in 

what way academics perceive use of NIR to be compatible with 

communicating and collaborating in their fields. 

Unfortunately, while electronic discussions are a convenient way to 

keep up with a field, contributions to electronic discussions are generally 

not recognized by promotion and tenure committees as evidence of 

scholarly activity unless the electronic journals have paper equivalents 

(Fienberg, Martin & Straf, 1985; McClure, 1991; Panel on Information 

Technology and the Conduct of Research, 1989; Lievrouw & Carley, 1991; 

Lynch, 1991). For this reason a researcher's most important research 
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results may not be disseminated through NIR. The study will investigate 

in what way users perceive NIR use to be compatible or incompatible with 

success in the promotion and tenure process. 

Information systems designed to facilitate collaboration in a research 

community may have aspects which cause them to be perceived negatively. 

Collaborative systems frequently store both public/group information and 

private/personal information (Schatz. 1991. Lucier. 1990). Potential 

adopters of such systems may have concerns about the privacy safeguards 

within such systems. If they do not trust the system to guard the privacy of 

their personal information. they will perceive using collaborative systems 

to be incompatible with protecting their intellectual property. and will be 

less inclined to use them. The study will investigate in what way use of 

collaborative information systems is perceived as compatible with 

protecting intellectual property. 

Advanced group systems have addressed concerns about intellectual 

property with systems which validate authorship. In the highly competitive 

field of low temperature super-conductivity. fax wars motivated the need 

for such systems. At conferences. competing researchers would take 

careful notes on the early presentations in the conference. They would fax 

the presenter's results to their labs and order new experiments done which 

built on the results of the first presenter. They then would present the 

results of their new experiment in a later session of the same conference. 

By so doing. the competitors would get more credit for pushing the field to 

a further frontier than did the earlier presenter on whose work the 

competitors' work was built. Group databases in such a competitive 
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environment may be useful in that results of experiments can be entered 

and time-stamped by the system. ensuring an accurate record of the 

progression of science (Schatz. 1993). The study will investigate whether 

using information systems which address authorship concerns is perceived 

as compatible with protecting intellectual property. 

The literature suggests that academics may perceive NIR as 

compatible with the norms of academia when it facilitates communication 

and collaboration within a field. and when it helps to protect their 

intellectual contributions. They may perceive NIR. as incompatible with the 

norms of academia if using NIR. does not contribute to their success in the 

promotion and tenure process. or threatens their ownership of intellectual 

property. The study will investigate in what way these or other aspects of 

NIR are perceived as compatible with the norms and values of academia. 

and how those perceptions are associated' with use of NIR. 

2.4.2.2 Relative Advantage over Previous Practice 

According to the theory. an innovation is more likely to be adopted 

if a relative advantage of the innovation over previous ways of 

accomplishing the task is perceived. The literature suggests some ways in 

which NIR. is likely to be perceived as having relative advantages over non

networked information retrieval. Ladner and Tillman (1993) mentioned 

the following advantages of NIR. 

• Information can be retrieved faster with NIR. than with other methods. 

• It is convenient not to have to leave the workplace to seek information. 



• Some information resources, particularly electronic discussions, are 

available only via networks. 

Others noted additional advantages. 
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• Information accessed through the Internet is usually free, in contrast to 

subscription fees required for journals (Stecklow, 1993b). 

• It may be possible to comb databases for information and produce 

research results with no experimental work. This may be particularly 

important to the researcher without funds to do experimental work. In 

the field of high-energy physics, important scientific discoveries have 

been made this way (Bruce Schatz, pe .sona! com~unication, April 1993). 

The study will investigate whether these or other characteristics of NIR are 

perceived as relative advantages, and whether the relative advantages are 

reasons that adopters choose to use NIR. 

Relative Disadvantages 

NIR also has some characteristics which some users will perceive as 

relative disadvantages, and which may deter use. One problem with NIR is 

that the quality of some information available over networks may be poor. 

Some electronic discussions are very open, allowing anyone to say virtually 

anything, and the proliferation of worthless information in cyb erspace has 

been noted (McClure, 1991. Anthes, 1994a). Some users may perceive that 

having to filter a lot of incorrect or useless information is a disadvantage 

when compared to reading closely edited. peer-reviewed journals. 
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Some may prefer manual searching over using NIR to search 

electronically. Bates (1990) found that some researchers, particularly in 

the humanities, preferred to do manual searching of texts, not trusting a 

machine to make judgements about what was and was not relevant or 

interesting. A computer can search a lot of documents quickly but does not 

begin to exhibit the intelligence of a human searcher in recognizing themes 

or nuances in text. Thus, some users may perceive the computer searching 

capability of NIR. to be a relative disadvantage, compared to manual 

browsing of resources. 

The user may perceive it to be a disadvantage that the additional 

effort of learning and using NIR techniques brings in a comparatively 

small proportion of additional information (LynCh, 1991). Although the 

quantity of infonnation resources available on networks is growing by 

leaps and bounds, it is currently only a tiny fraction of the quantity of 

resources available in print. The potential adopter who has already 

retrieved a large quantity of resources from the library may choose to miss' 

those few additional resources that may be available from networks, if 
- . 

obtaini!ng them requires the extra effort of learning and using NIR. Thus, 

the need to learn and use NIR. techniques to access only a small portion of 

the information needed may be perceived as a disadvantage. 

The 1ite~'atUre suggests that the potential adopter may find relative 

disadvantages to NIR. in the poor quality of electronic discussions, the lack 

of intelligence in electronic searching,' and the need to learn new techniques 

to access only a small portion of needed infonnation. The study will 
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investigate in what way these or other characteristics of NIR are perceived 

as relative disadvantages, and whether they deter use of NIR. 

2.4.2.3 Complexity 

According to the theory, an innovation is more likely to be adopted 

if it is perceived to be simple, and less likely if it is perceived to be 

complex. McClure (1991) observed that people do not want to put in the 

time to learn to use complex NIR technologies .. The many access 

techniques required, the steps required for access, and the difficulty of 

finding information information in cyberspace are al11ikely to cause the 

adopter to perceive NIR as complex. The study will investigate in what 

way NIR technologies are perceived to be complex, and whether perceived 

complexity is asssociated with non-use. 

2.4.2.4 Trialability 

According to the theory, a person will be more likely to adopt an 

innovation if s/he can try it out before committing to adoption. 

Information resources and retrieval software on the Internet are generally 

free, so a person's only investment in using NIR is in time: either the time 

to learn how to use an NIR technology, or the time to give the directions to 

access a resource. Trialability is increased when the access time is reduced. 

Gateway or client-server techniques (like gopher, World Wide Web, and 

WAIS) make trying resources easy, in that a person need only make a few 
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choices from menus to have resources displayed on the screen (Machrone, 

1994). Technologies like FfP and mailing lists are likely to be perceived 

as less trialable. With these, the subject must make a note of the network 

address at which to access the resources, and then give the cOnimands to 

retrieve access them. Research databases are likely to be perceived as 

highly untrialable. After the subject learns of a database, s/he obtains 

either some directions on how to initiate a retrieval session, or a contact 

point which will provide further information about how to use the 

resource. The subject then has to read through documentation on the 

information resource (perhaps having to download the documentation first) 

before they can retrieve information from the resource. It should be noted 

that these levels of trialability do not necessarily equate with perceived 

complexity of the technology. For example, a person may perceive that a 

distant library catalog, accessible .from a menu, is easy to try out, only to 

discover when trying to log off that it is rather complex to use. The study 

will investigate what characteristics of NIR contribute to its trialability, and 

how trialability is associated with use. 

2.4.2.5 Observability 

Observability refers to the degree to which the potential adopter can 

see the innovation being used. For example, a secretary's new laser printer 

in a central office space would be a highly observable innovation. People 

would see and hear every time they walked by that it is quieter and faster 

than the old dot matrix printer. A new piece of software in the secretary's 
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computer would not be as observable, because people generally would not 

stand and watch the secretary work long enough to see what difference the 

software made. The diffusion of innovation theory argues that observable 

innovations are more likely to be adopted than unooservable ones. 

However, NIR technologies and resources are likely to be perceived as 

quite unobservable. Even if a person's colleagues are using NIR, s/he may 

never observe them using it. Because it is expected that NIR is a highly 

unobservable innovation, this study will not investigate whether NIR. is 

perceived to be observable, nor whether observability is associated with use 

of NIR. 

The diffusion of innovation theory argues that characteristics of 

communication channels and innovations influence awareness 'and use of 

innovations. A study of the literature shows that communication channels 

can be characterized according to the theory as: 1) either mass media or 

one-to-one, and 2) either within or outside a community (the research 

area). A study of the literature also shows ways in which NIR can be 

characterized according to 1) compatibility with needs, previous practices, 

and social norms, 2) relative advantage over previous practice, 3) 
~ 

complexity, and 4) trialability. Exploration of these characteristics will 

guide the investigation of why and how academics become aware of and use 

NIR. See Figure 2.4. 
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Characteristics of Communication Channels 

Does NIR awareness 
more often result 
from information 
coming from channels 
within or outside 
the research area? 

Does NIR awareness 
more often result 
from information 
coming from mass 
media or one-to-one 
channels? 

Is NIR use less likely 
to occur if 
information comes 
from mass media 
channels than from 
one-to-one channels? 

/ Innovation-Decision Process 

Information about NIR coming 
through communication channels ........... 

• 
••••••••••••••••••••••••••••• a •••••••••••••• ~ 

• • T ,r 
Adopter obtains 
awareness of NIR 

Characteristics of NIR 

• • • 
T " 

Adopter 
uses NIR 

In what way do researchers perceive NIR to have 
the following characteristics, and how are they 
associated with use of NIR? 

Compatibility of NIR with: 
Needs 
Previous conditions, 
Social norms 

Relative advantage of NIR over previous practice 
Complexity of NIR 
Trialability of NIR 

Figure 2.4. Questions concerning the relationship of characteristics of 
communication channels and NIR to the innovation-decision process. 
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3. METHODOLOGY 

3. 1 Choice of Research Methodologies 

The research had three objectives: (a) to learn whether NIR was 

indeed an innovation in an early stage of diffusion, (b) to learn whether 

there were differences in degree of diffusion among types of NIR 

technologies and among different academic disciplines, and (c) to discover 

which, if any, of the factors from the diffusion of innovation theory were 

important in diffusing awareness and use of NIR. 

Academics at a research university were chosen as the study 

population because there were reasons to assume that they could benefit 

from using NIR. Researchers can be expected to need information 

(something which can be provided by NIR) to conduct research. Most 

research universities are connected to the Internet, making it feasible for 

academic researchers to use NIR. The population sample was further 

limited by restricting study to one research university, the University of 

Arizona. Umiting the population sample to the local university was 

necessary as it reduced the costs of the research, which was not funded. 

Limiting the population sample to one university makes it impossible to 

generalize the results to other universities, or to populations other than 

academic researchers. However, obtaining information from one 

university can provide moce information about the state of diffusion of 

NIR among potential users than is currently available. Currently, we have 

statistics about network use, but no statistics about the way in which those 

network use statistics represent the percentage of possible use that people 



might make of NIR. This research can provide such statistics for one 

population. 
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Surveys are an excellent way to ascertain the prevalence of a 

behavior in a population (Weisberg. Krosnick. Bowen. 1989). although not 

necessarily the most accurate. The most accurate way to obtain 

information about NIR use among researchers at the University of Arizona 

might be to monitor their network use. It is unlikely. however, that a 

significant portion of a broad population would agree to such an intrusive 

method of data gathering, and analysis of the resulting volumes of data 

would have been beyond the capability of this researcher. Consequently. a 

survey in which subjects self-reported their use of NIR was chosen. People 

do not always tell the truth on survey. particularly about sensitive matters. 

However. it was not expected that most people would consider questions 

about use of NIR sensitive, and therefore more likely that the self

reporting would be honest. 

A paper mail survey was sent through campus mail. Mail surveys 

have response rates of 10 - 50% (Weisberg, Krosnick. Bowen, 1989). 

Response rates for mailed surveys have been improved by follow-up 

mailings to non-respondents and by use of incentives. but there was not 

support for the extra effort or expense of these additional measures. To 

encourage higher levels of response, a survey was designed which it was 

possible to complete in 5 or 10 minutes. and that quick completion time 

was mentioned at the beginning of the survey. A limitation of surveys with 

low rates of returns is that one cannot be sure that the population which 

responds accurately represents the popUlation sampled. To help assure that 



the population which responded evenly represented the population 

sampled, the sample population and the response group were compared 

according to representation by academic rank and gender. 
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Mail surveys have advantages and disadvantages compared with face

to-face interviews. Because there is not an interviewer present, the 

respondent is more likely to choose honest responses, rather than responses 

that s/he thinks will please the interviewer. Also, the respondent can take 

as much time as wanted to think about the questions. However, if the 

respondent misunderstands a question, the misunderstanding is not likely to 

be c01Tected in a mail survey. To address this problem, the survey was 

pre-tested and revised four times in an effort to create a survey simple to 

read, understand, and answer. Each time the revised survey was pre-tested 

on one new person who knew nothing about the research. However, the 

limitation of a mail survey still must be considered: it is possible that some 

respondents, particularly those with limited computer or network 

knowledge, misunderstood the survey questions and answered inaccurately. 

Respondents have trouble recalling past behaviors (Converse & 

Presser, 1986). To reduce the need for recall, the survey asked only 

whether the subject had ever used a technology, or ever heard of it, not 

how much they used it, or when they started using it. This measure of use 

or awareness provides less detailed information about individual NIR use, 

but is more likely to yield accurate results. Since a subject can give a quick 

response to this type of question. this design choice was also intended to 

improve the response rate for the survey. 
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To discover how and why academics use NIR, the researcher 

conducted long interviews or case studies of 21 academics in various 

disciplines, asking them how and why they used NIR. This research 

method, interviewing relatively few subjects in depth, has been supported 

for research in which the goal is to define important categories during the 

process of research (McCracken, 1988). 

Experimental methodologies, which seek to isolate and define 

categories before research, and then test the relationships between them, 

use larger numbers of subjects and control the conditions of the experiment 

(McCracken, 1988, Campbell and Stanley, 1963). The design of this 

research, interviewing relatively few subjects only luterthey experience 

influences which may cause them to be aware of or use of NIR, not before, 

has been referred to as the one-shot case study (Campbell & Stanley, 1963). 

Because the subject's behavior was not measured before lznd after the 

influence, it cannot be known with certainty that the subjects' stated reasons 

for behavior were, in fact, what caused the difference in behavior, 1. e. the 

internal validity of the research is weak. The design has been improved in 

this study in that 21 different subjects were asked about their reasons for 

using NIR. If the same reasons come up repeatedly, it increases the 

likelihood that these are valid reasons why people use NIR. 

The objective of this research was to discover the nature of the 

categories of variables which might affect NIR use and awareness--not to 

perform a rigorous test of relationships between categories. Several 

theories provided ideas about factors that might affect NIR use, but none of 

these theories had been treviously applied to NIR in any way. Designing 
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rigorous experiments to test the relationships between various factors 

without doing some exploratory work to gain a perspective on what factors 

were likely to be most important would be a poor investment of research 

energy. This study design allowed the researcher to explore in depth with 

academics their reasons for use and non-use of NIR. Assumptions could be 

revised. and new avenues of questioning explored during the process of 

research. which could not be done in a rigorous experiment or a survey. 

The length of the interviews increased the likelihood of uncovering reasons 

for NIR use. but also limited the number of interviews that could be 

conducted. Because the study population is small. strong conclusions about 

how these results will generalize to other researchers cannot be drawn. 

The external Validity is improved by drawing subjects from a variety of 

academic disciplines -- a stratified sampling technique. 

The objective of this discipline is to provide information which 

points a direction for future research -- not to draw strong conclusions 

about how and why academics use NIR. The chosen research design will 

provide this information. 

3.1 Survey Methodology 

3.1.2 Subjects 

A total of 888 faculty members Oat the University of Arizona with 

Internet-accessible computer accounts were included in the survey. At the 

time of the research, the university's computing center mixed faculty 
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accounts with staff and student accounts. making it difficult to produce a 

list of just faculty accounts. To identify the desired population. telephone 

calls were made to the colleges of the university. asking if they had a list of 

their entire college faculty with e-mail addresses. Some colleges provided 

a list of all their faculty with e-mail addresses. For those colleges that did 

not have a college-wide list. telephone calls were made to each department 

within the college. Sometimes a list was sent by campus mail, faxed. or 

sent bye-mail. Other times the names of the few faculty members with e

mail addresses were simply given verbally over the telephone. It is 

recognized that in some cases. there may have been omissions of faculty 

with network-accessible acCOunts because the people providing the 

information were occasionally relying on memory to provide information. 

However. as there was no other way to put together the sample. this degree 

of sampling error had to be accepted. Every effort was made to locate all 

faculty having Internet accounts. Table 3.1 shows the breakdown by 

academic discipline. 
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Table 3.1. Sample of Faculty with Internet Accounts 

Faculty of Social and 106 College of Business and 100 

Behavioral Sciences Public Administration 

Faculty of Science 290 College of Education 20 

Faculty of Humanities 70 College of Agriculture 63 

Faculty of Fine Arts . ,,..- 19 College of Pharmacy 9 

College of Medicine 31 College of Nursing 39 

College of Engineering and 128 School of Health Related 7 

Mining Professions 

College of Law 31 

Total 888 

3.1.2 Procedures 

A three-page paper survey was sent by campus mail to 888 faculty 

members with instructions for returning it by campus mail (see Appendix 

A). Each survey was coded with a unique number to identify the college, 

department, and respondent. This was used to validate responses. No 

names were used. 

On the questionnaire, respondents were asked whether they would be 

willing to participate in a follOW-Up interview. If so, they needed to 

provide their name and department affiliation. 
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3. 1.3 Hypotheses and Measures 

The diffusion of innovation theory and the literature suggest two 

hypotheses to be tested by the survey. First, it is expected that use of NIR 

will differ among academic disciplines. This is expected because prior 

conditions (e.g. access to and history with computers) differ among 

academic disciplines, and the theory suggests that prior conditions will 

influence use of an innovation. Second, it is expected that use will differ 

among the various technologies and types of resources. This is expected 

because the characteristics (e.g. complexity) of various NIR. technologies 

and types of resources (e.g. mailing lists, databases) differ. and the theory 

suggests that characteristics of the innovation will influence use of an 

innovation. 

In a paper survey. questions were presented about use of various 

technologies and types of resources (see Appendix A). In the first three 

sections of the survey. questions were presented about the respondent's use 

of certain types of information resources -- libraries. mailing lists. bulletin 

boards. files. databases. and commercial information systems. In the 

fourth section. the survey presented questions about the different kinds of 

technologies (e. g. FfP. telnet. gopher) that access the resources of the first 

three sections. To measure differences among academic disciplines. 

respondents were asked to fill in their department name. 

To measure use of the different technologies and types of resources. 

the respondent was asked to check one of three boxes to indicate that they 

had either used. heard of. or not heard of the technology or type of 
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resource. This measurement of use was reasonable because it was expected 

that many would not have used the technologies at all because they are 

believed to be in an early stage of diffusion. Measuring use by early 

adopters could be done simply by finding anyone who had used a 

technology even once. 

3.1.4 Survey Response 

Of the 888 surveys mailed out, 286 (32 %) were returned. Five 

surveys were completed by people other than the faculty to whom they 

were sent, and were omitted from further analyses. 

To determine whether the returned surveys represent the sample 

population evenly, a breakdown by rank and gender was undertaken of 

both the sample population and the database of survey responses. A 25% 

random sample was taken of the sample population (those to whom surveys 

were sent) by going through the various lists that were used to compile the 

sample population, choosing every fourth name, and checking for gender 

and rank in the university catalog or telephone book. Gender was 

determined by first names, with telephone calls to the departments where 

first names were not sufficient to determine gender. Similarly, a 25% 

random sample was taken of the database of responses, by going through 

the database and checking every fourth record. The results are presented 

in Table 3.2. 
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Table 3.2. Sample Population Compared with Survey Respondents by 
Rank and Gender. 

Full Associate Assistant Female Male 

Professor Professor Professor 

25% sample of 888 96 60 66 52 170 

faculty 

25% sample of 286 31 20 20 20 51 

responses 

Response rate (line two 32" 33" 30" 38" 30" 

divided by line one) 

The response rate by professors of different ranks. and by men and 

women. varied between 30% and 38 %. These low and stable percentages 

suggest that the database fairly evenly represents the sample population 

with regard to rank and gender. 

Table 3.3 presents the return rates for each of the colleges. schools 

and faculties. Except for Law and Fine Arts, the percentage of returns 

vary between 24% and 44%. The low response rate in Law is probably 

due to the fact that Internet accounts were automatically assigned to all 

faculty in that college. regardless of whether the individual faculty member 

requested it. In most other colleges. Internet accounts are created only 

when the faculty member requests it. therefore these faculty members are 

more likely to answer a survey about network use. In the analysis of the 

survey, the colleges of Law and Fine Arts were not included. 
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Table 3.3. Percentage of Returned Surveys by College, Faculty or School. 

College, Faculty or School No. in Response 
sample rate 

Science 290 30% 
Social and Behavioral Sciences 106 39% 
Humanities 70 29% 
Fine Artsa 19 16% 
Medicine 31 42% 
Engineering and Mining 128 29% 
Health Related Professions 7 43% 
Business and Public 100 37% 

Administration 
Education 20 35% 
Agriculture 63 32% 
Pharmacy 9 44% 
Nursing 39 31% 
Lawa 31 6% 

Total 888 32% 

acollege not included in analysis, due to low return rate. 

3. 1.5 Survey Results 

The survey provided two things: information about the diffusion of 

NIR across disciplines, and a pool of NIR users from which to select 

subjects for the case studies. The survey results suggest that NIR 

technologies are diffusing fairly evenly across all academic disciplines. In 

Table 3.4 it can be seen that colleges use between 20% and 39% of the 

available NIR technologies, not a large variation. 



Table 3.4 Total Use of NIR. for Each Colle2'e. 

No. Respondents 

College Use from College Percentage 

Frequenc~a Useb 

Hiih ResponseC 

Humanities 125 20 39% 

Sciences 542 87 38% 

Agriculture 118 20 36% 

Social and Behavioral 216 41 32% 

Sciences 

Business 187 37 31% 

Engineering 158 37 26% 

Low ResponseC 

Medicine 83 13 39% 

Health 18 3 37% 

Education 36 7 32% 

Nursing 39 12 20% 

Pharmacy 13 4 20% 

aTotal "Used" responses foc all types of NIR from one college. 
bpercentage Use = (Use Frequency * 100) I (fatal types of NIR (16) * 

No. Respondents from College) 
CColleges were divided into a High Response group (n>=20) and a Low 

Response group (n<20). This was done because a low number of total 
responses could result in percentage data that was not necessarily 
meaningful and could skew the rankings. 
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3.2 Case Study Methodology 

3.2.1 Subjects 

The survey was used to identify faculty members who have used or 

continue to use NIR technologies. Faculty members were selected for 

study on the basis of the following criteria: 

(a) representation of a variety of academic disciplines, 

(b) use of public (versus private) information resources which are 

available on the network, 

(c) use of mailing lists or bulletin boards for academic or research 

purposes, 

(d) use or awareness of a wide variety of technologies, 

(e) willingness to participate in the interviews. 

Potential subjects for the case study were contacted on the telephone 

and asked if they would be willing to participate in a follow-up interview. 

Of the 28 who were called, 21 agreed to the follow-up interview. They 

include seven assistant professors, nine associate professors, and five full 

professors (see Table 3.5). There were 4 women (17%) and 17 men 

(81 %). 
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Table 3.5. Subjects for Case Study Interviews 

College and Department Rank Gender 

College of Business and Public Administration: 

Management Information Systems Assistant Female 

Accounting Assistant Male 

College of Engineering and Mines: 

Electrical and Computer Engineering Associate Male 

Materials Science Full Male 

Systems and Industrial Engineering Full Male 

Faculty of Science: 

Biochemistty .Assistant Male 

Astronomy Associate Male 

Computer Science Associate Male 

College of Agriculture: 

Agricultural Economics Associate Male 

College of Medicine: 

Pediatrics Associate Male 

Faculty of Social and Behavioral Sciences: 

Psychology Full Male 

Philosophy Assistant Male 

Near Eastern Studies Assistant Male 

Political Science Associate Male 

Linguistics Associate Male 
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Table 3.5. Subjects for Case Study Interviews, continued 

Colle~e and Department Rank Gender 

Faculty of Humanities: 

English Associate Male 

East Asian Studies Assistant Female 

School of Health Related Professions: 

Exercise and Sport Sciences Full Female 

College of Law Full Male 

College of Pharmacy Assistant Male 

College of Nursing Associate Female 

3.2.2 Procedures 

Interviews took place in the subjects' offices at the university. The 

interviews ranged between 20 minutes and 105 minutes in length, with 

most lasting about an hour. The interviews were guided by questions on an 

interview guide (Appendix B). but the subject was encouraged to follow 

any trains of thought about why and how they used NIR, moving freely 

back and forth between topics. Interviews were taped and the tapes were 

transcribed. 

In each interview, the subject talked about his/her knowledge or use 

of various NIR technologies and various different NIR resources. The 

subject would describe why they chose to use one technology, and chose not 

to use others. In other words. each subject described multiple decisions 
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about adopting NIR. In the analysis of the cases, each of these decisions to 

adopt NIR was treated as a separate case. Each subject described between 3 

and 13 cases. Usually a case was a decision to use or not use one resource, 

for instance, to access a protein database with FrP. The channel through 

which the subject became aware of that resource (i.e. a journal article 

about the database), or the characteristics of NIR associated with using that 

resource (highly complex) were associated with that case. 

Sometimes a case was a collection of resources that had identical 

relevant characteristics. This occurred most frequently when a subject was 

describing use of a group of mailing lists or bulletin boards -- the subject 

became aware of the resources through the same channel, they were all 

research-related, they were all perceived to have similar characteristics, 

such as the relative advantage of convenience. This method of grouping 

similar decisions under one case was appropriate because subjects 

frequently did not remember how many mailing lists they subscribed to, 

but perceived similar characteristics of the lists. 

For most subjects, it was necessary to designate a general case. With 

this case were associated the subject'S general views which were not related 

to any decision to adopt a technology. Observations about how the subject 

perceived his relative computer literacy, when he began using electronic 

mail, etc. were associated with this case. There were a total of 150 cases, 

with an average of 7 cases per subject. 

Codes were developed which reflected the comments in the 

interviews. Codes were applied to the cases using a hypertext-based 

content analysis tool. The tool records the section of text in the transcript 
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to which the code was applied, as well as compiling a list of codes applied 

to each case. The cases and codes were then transferred to a 

microcomputer relational database for easier manipulation and analysis. 

3.2.3 Predicted Relationships and Measures 

The theory suggests that characteristics of communication channels 

will be associated with awareness and use of NIR. The theory also suggests 

that perceived characteristics of NIR will be associated with use of NIR . 

. The predictions suggested by the theory are presented in Table 3.6. 



Table 3.6. Predictions. 

Characteristics of Communication Channels 

P 1: Channel Outside Research Area 

Channel Within Research Area 

P2: Mass Media Channel 

One-to-one Channel 

P3: Mass Media Channel 

One-to-one Channel 

Characteristics of NIR 

P4: Compatibility with Need 

Incompatibility with Need 

P5: Compatibility with Previous Practice 

Incompatibility with Previous Practice 

P6: Compatibility with Social Norms 

Incompatibility with Social Norms 

P7: Relative Advantage 

Relative Disadvantage 

P8: Simplicity 

Complexity 

P9: Most Trialable Technologies 

Least Trialable Technologies 
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Predictions 

Awareness Use Non-use 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Note. For each prediction. it is expected that one type of communication 
channel (in P 1-3) or characteristic of NIR (in P4-9) will be associated with 
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awareness, use, or non-use more often than the other. This expectation is 
indicated with a (+). 

The characteristics and outcome variables in the study were defined 

and measured as follows. The first outcome variable of interest in this 

study is awareness of NIR. The theory suggests that awareness may come 

through communication channels of different types. Because this study was 

interested in the channels through which people became aware of NIR, the 

following definition of awareness was used. A subject w~ defined as 

aware of the technology oc resource if s/he mentioned the channel through 

which s/he heard of it .. Cases in which subjects could not remember where 

they had heard of a resource or technology were not analyzed for 

awareness. Channels were characterized as mass media or one-to-one, and 

as within or extending outside the research area. 

The other outcome variable in which the study is interested is use of 

NIR. Use was defined as a person's intention or desire to continue using 

NIR technologies or resources. Non-use was defined as choosing not to use 

the technology or resource, or rejecting it after using it. 

To develop measures, comments were coded and then grouped as 

indicative of either (a) a type of communication channel, (b) use or non-use 

of NIR, or (c) perceiving a characteristic of NIR. The coding sheets used 

to group coded comments are presented in Appendix C. 
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4. ANALYSIS OF THE CASE STUDY DATA 

The raw data collected from the interviews were used to test whether 

the diffusion of innovation theory explains why and how academics become 

aware of and use NIR. The analyses were conducted using Chi Square tests 

of the frequency data obtained from the interviews. Tests which indicated 

significant associations at . 10 probability were reported due to the 

exploratory nature of this research and the small sample size. 

4.1 Awareness Associated with Type of Communication Channel 

People become aware of innovations by receiving information 

coming from communication channels. Prediction PI stated that subjects 

would hear of NIR from channels extending outside the research area more 

often than from channels within the research area. Prediction P2 stated 

that more people would hear of NIR from mass media channels than from 

than one-to-one channels. Neither of these predictions was supported. It 

can be seen in Table 4.1 that there was little difference between the total 

cases for awareness coming from within the research area vs. outside the 

research area -- 31 compared to 34 cases. There was also little difference 

between the total cases of awareness coming from one-to-one and mass 

media channels -- 35 compared to 30 cases. 



Table 4. 1 Different Types of Communication Channels Associated with 

Awareness of NIR 

Size of Audience 

Scope of Audience One-to One Mass Media 

Within Research Area 23 8 

Outside research area 12 22 

Table 4.2 Contin~ency Table for Different Types of Communication 

Channels Associated with Awareness of NIR 

S cope 0 fA d' U lence o 
Within Research Area 

Outside research area 

Marginal Totals 

Size of Audience 

ne-to o ne M Md' ass e la 

23 8 

12 22 

35 30 

Marginal 

Ttal 0 s 

31 

34 

65 

87 

Note. There is a significant association between scope and size of audience, 
X2 (df=l, 11 = 65) = 8.37, 1l<'01. 

However, the research did find a significant association between the 

scope of the audience and the size of the audience. In Table 4. 1 it can be 
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seen that from within the research area, subjects were more likely to hear 

from one-to-one channels (23 cases), and from outside the research area, 

subjects were more likely to hear from mass media channels (22 cases). 

4.2 Use Associated with Type of Communication Channel 

. The prediction (p3, Table 3.6) that one-to-one channels would be 

more often associated with use, and that mass media channels would be 

more often associated with non-use was not supported. There was no 

significant difference between the number of cases in which subjects used 

NIR based on information from mass media channels and the number of 

cases in which subjects used NIR based on information from one-to-one 

channels. 

4.3 Use Associated with NIR Compatibility with Need 

The prediction (P4, Table 3.6) that NIR use would be associated with 

compatibility of NIR with the adopter's needs was supported by the data. It 

can be seen in Table 4.3 that when subjects did not use NIR, they more 

frequently mentioned reasons why they did not need NIR, and that when 

they used NIR, they more frequently mentioned reasons why they needed 

NIR. Subjects most frequently needed NIR to retrieve information -

needing NIR for dissemination of information or for diversion was 

mentioned much less frequently. The most frequently mentioned reason 



for not needing NIR. was that they had no need for any of the available 

information resources of which they were aware. 

Table 4.3 NIR Compatibilit;y with Needs Associated with Use of NIR. 

Cases 

89 

Use Non-use 

Perceived Characterisitic of NIR 

Compatibilit;y with Need: 

To retrieve information 

To disseminate information 

For diversion 

Total I Percentage 

Incompatibilty with Need: 

To retrieve information because: 

The information available via NIR is not 

needed 

Academic experts (i. e. the subjects) do 

not need to hunt for information -

information comes to them. 

Already overloaded with information 

Total I Percentage 

(n=81) 

35 

1 

4 

50 (62%) 

0(0%) 

Note. Percentages are of total use (n=81) or non-use (n=37). 

(n=37) 

8 

8 (22%) 

14 

4 

1 

19 (51%) 
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Table 4.4 Continiency Table for NIR Compatibility with Needs Associated 

with Use of NIR. 

with Need Use 

Compatibility with need 50 

a 

Incompatibility with need o 
c 

Marginal Totals 50 

Us~e 

Non-Use 

8 

b 

19 

d 

27 

Marginal 

Totals 

58 

19 

77 

Note. An assumption in a Chi Square test with degrees of freedom = 1 is 
that the expected frequency for no cell will be less than 5. Cell c has the 
lowest expected frequency, as it is the smallest at O. The expected 
frequency, 50*50 I 77 = 32. 32 > 5, therefore no assumptions are 
violated. 
Note. Perceived compatibility with need was associated with use, X2 (df=1, 
n= 77) = 43.00, ;(l<.001. 

4.4 Use Associated with NIR Compatibility with Previous Practices 

The prediction P6, Table 3.6, that use of NIR would be associated 

with some previous practices or existing conditions in the environment 

which were compatible with NIR was not supported by the data. Subjects 

mentioned several previous practices, but no significant difference in use 

or non-use of NIR was found associated with them. The previous practices 
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mentioned were: computer literacy, NIR dissemination of research papers 

in the field , enjoyment of computers, network wiring of office, the subject 

having an individual node on the Internet, ownership of a home modem, 

and a critical mass of networked colleagues. 

4.5 Use Associated with NIR. Compatibility with Social Norms 

The prediction P6, Table 3.6, that NIR compatibility with social 

norms would be associated with use of NIR was supported by the data. In 

Table 4.5 it can be seen that subjects more frequently mentioned ways in 

which NIR. was compatible with their social norms when they used NIR, 

and more frequently mentioned ways in which NIR was incompatible with 

their social norms when they did not use NIR. 
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Table 4.5. Compatibility with Social Norms Associated with Use of NIR.. 

Perceived Characterisitic of NIR. 

Compatibility with Social Norms 

Facilitates scholarly communication. 

NIR uses networks, and networks are good for academia. 

Facilitates efficient work. 

Facilitates creative, spontaneous discussion. 

This NIR information resource serves the public. a 

Using NIR instead of paper saves trees. 

Total Cases I Percentage 

Incompatibility with Social Norms 

Because NIR use is not rewarded in promotion and tenure 

process, it is play, and work has priority over play. 

Reading non-peer-reviewed chatty electronic discussions 

is a waste of time. 

Assistants do information retrieval work. 

NIR makes control over intellectual property difficult. 

NIR promotes non-scholarly reliance on abstract, instead 

of full text of document. 

Total cases I Percentage 

Cases 

Use Non-Use 

n=81 n=37 

10 1 

4 

3 

2 

1 

1 

21 1 

(26%) (3%) 

3 7 

4 5 

2 2 

1 I 

1 

11 15 

(14%) (40%) 

Note. Percentages are of total use (n=81) or non-use (n=37). 
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aA datahase designed by academics was also used by the public. 

Table 4.6. Contin~ency Table for Compatibility with Social Norms 

Associated with Use of NIR. 

Characteristic of NIR Use 

Compatibility with Social Norms 21 

Incompatibility with Social Norms 11 

Marginal Totals 32 

Usage 

Non-Use 

1 

15 

16 

Marginal 

Totals 

22 

26 

48 

Note. Analysis of the totals found that compatibility with social norms was 
associated with use, X2 (df=l, n = 48) = 12.85, 11<.001. 

4.6 Use Associated with Relative Advantages of NIR 

The prediction P7, Table 3.6 that use would be associated with 

perceived relative advantages of NIR was supported by the case study data. 

In Table 4.7 we see that when NIR was used, relative advantages were 

mentioned more frequently than when NIR was not used, and that relative 

disadvantages were mentioned more frequently when NIR was not used. 

The most frequently mentioned advantage was the speed and/or 

convenience of using NIR. 
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Table 4.7. Relative Advantages Associated with Use of NIR 

Perceived Characterisitic of NIR 

Relative Advantages 

NIR is faster, more convenient than other methods 

NIR resource is free -- others cost money. 

NIR resource has no non-NIR alternative. 

Can get answers to questions in e-mail discussions. 

Can search NIR electronically (unlike print). 

NIR resource better quality than other resources. 

Mail and bibliographic info on same system. 

Can ignore e-mail by automatically filing it. 

Flag in your mail prompts you to read message. 

Total Cases I Percentage 

(Table continued on next page) 

Cases 

Use Non-Use 

n=81 n=37 

26 2 

7 

7 

4 1 

4 

3 1 

1 

1 

1 

52 (64%) 6 (16%) 
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Table 4.7, continued Relative Advantae-es Associated with Use of NIR 

Cases 

Perceived Characterisitic of NIR Use Non-Use 

n=81 n=37 

Relative Disadvan~es 

Disadvantages of electronic discussions: 

Too many messages clog e-mail. 2 2 

Message too short for full discussion of an issue .. 1 

Header doesn't tell whether message is from list . 1 1 

Novices use lists inappropriately. 1 1 

Slow response time, or tedious. 2 3 

Can't transmit graphics easily. 2 

There's a better way to get the task done. 2 

Software from FrP site may have a virus. 1 

Accessing NIR database costs too much. 1 

Can't tell what you're getting from an FrP site. 1 1 

Retrieved information has to be printed. 1 

Total Cases I Percentage 8(10%) 15 (40%) 

Note. Percentages are of total use (n=81) or non-use (n=37). 
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Table 4.8 Contin~ency Table for Relative Advanta~es Associated with Use 

of NIR 

Characteristic of NIR Use 

Relative Advantages 52 

Relative Disadvantages 8 

Marginal Totals 60 

Usage 

Non-Use 

6 

15 

21 

Marginal 

Totals 

58 

23 

81 

Note. Analysis of the totals found that relative advantage was associated 
with use. X2 (df=1. n = 82) = 23.04. p,<.OO1. 

4.7 Use Associated with NIR Complexity 

The prediction P8. Table 3.6. that complexity would be associated 

with use of NIR was only partially supported by the data. While there was 

a significant association between low complexity and use. the overall 

association between complexity and use became insignificant when the 

second level of the characteristic. high complexity. was added to the 

analysis. In Table 4.9 we see that low complexity. or simplicity. was 

mentioned more frequently when subjects used NIR than when they did 

not. 

-_ .. _-_._ .. _._---
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Table 4.9. Complexity of NIR. Associated with Use of NIR. 

Cases 

Use Non-Use 

(n=7sa) (n=37) 

Perceived Characterisitic of NIR. 

Low Complexity (or Simplicity) 

NIR is simple 7 2 

Good software makes NIR simple. 3 1 

NIR is not too complex foc others. 2 

Total I Percentage 12 (16%) 3 (8%) 

Note. Percentage is of total use (n=7S) or non-use (n=37). 
aAll cases for one subject were omitted from this analysis because an early 
interview technique (subsequently corrected) resulted in an exaggerated 
number of comments on low complexity for that one subject. 

Table 4.10 Contin2'ency Table for Complexity of NIR Associated with Use 

of NIR. 

Usage 

Marginal 

Characteristic of NIR Use Non-Use Total 

Simplicity of NIR. 12 3 15 

Note. Analysis of the totals found that low complexity was associated with 
use of NIR, X2(df=l, n= 15) =4.27, ~.05. 
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4.8 Use Associated with NIR Trialability 

The prediction (P9, Table 3.6) that the trialability of the technology 

would be associated with use was supported, but in the opposite direction 

from that predicted by the theory -- more trialable technologies were used 

less than least trialable technologies. In Table 4.11 it can be seen that the 

least trialable technologies like research databases were used more 

frequently than the most trialable technologies, which included advanced 

technologies like gopher, WAIS, World Wide Web. 

Table 4.11. Trialability of Technolo~ies Associated with Use of NI~ 

Cases 

Trialability of Use Non-use 

Technology n=81 n=37 

Most trialable 2 (3%) 13 (35%) 

Least trialable 13 (16%) 5 (14%) 

Note. Percentages are of the total cases of use (n=81) or non-use (n=37). 
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Table 4.12 Contin2"ency Table for TrialabiHty of Technolo2"ies Associated 

with Use of NIR 

Characteristic of NIR Use 

Most trialable 2 

Least trialable 13 

Marginal Totals 15 

Usage 

Non-Use 

13 

5 

18 

Marginal 

Totals 

15 

18 

33 

Note. Trialability is associated with use, X2 (df=l, n= 33) = 9.19, 
~.005. 
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5. DISCUSSION AND RESEARCH IMPLICATIONS. 

Rogers' diffusion of innovation theory suggests that the innovation 

decision process occurs in stages. In the first stage the person must became 

aware of the innovation before they can, in the next stage, make a decision 

about whether to adopt, or use, the innovation. The theory suggests that in 

the first stage, certain types of communication channels are more likely to 

provide the information to make people aware of innovations than other 

types of communication channels. The theory suggests that people in the 

second stage will be more likely to decide to adopt or use an innovation if 

they perceive that the innovation has certain characteristics. From this 

theory were derived the study predictions. As can be seen in Table 5.1, 

none of the predictions (P1-P3) about the types of communication channels 

through which people would be most likely to become aware of NIR were 

supported. Three of the six predictions (P4-P9) concerning the subjects' 

. perceptions of characteristics of NIR and their associated use of NIR were 

supported. This level of support for the predictions suggests that while 

Rogers' theory is partially useful for describing the diffusion of NIR, there 

may be other factors entering in. The argument of this author is that the 

diffusion of NIR will differ depending on the types of information 

resources with which NIR is used, and the types of communities for which 

those resources are intended. The critical mass theory of interactive media 

will be used to explain the diffusion of NIR in research communities. 
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Table 5. 1. Results of the Case Study Data 

Predictions Support 

Awareness Use Non-use 

Effects of Communication Channels 

P1: Outside Research Area + no 

Within Research Area 

P2: Mass Media + no 

One-to-one 

P3: Mass Media + no 

One-to-one + 

Effects of Characteristics of NIR 

P4: Compatibility wI Need + yes 

Incompatibility wI Need + 

P5: Compatibility wI Previous Practice + no 

Incompatibility wI Previous Practice + 

P6: Compatibility wI Social Norms + yes 

Incompatibility wI Social Norms + 

P7: Relative Advantage + yes 

Relative Disadvantage + 

P8: Simplicity + no 

Complexity + 

P9: Most Trialable Technologies + yes, but in 

Least Trialable Technologies + opposite 

direction 
Note. For each prediction, it was expected that one type of communication 
channel (in Pl-3) or characteristic of NIR. (in P4-9) would be associated 



with awareness, use, or non-use more often than the other. This 
expectation is indicated with a ( + ). 

5.1 Effects of Communication Channels on Awareness of NIR 
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Based on the theory, two predictions were made about how subjects 

would become aware of NIR.. First, it was predicted that subjects would 

learn of NIR from mass media channels more often than one-to-one 

channels. Second, it was predicted that they would learn of NIR more 

often from channels outside the research area than from channels within 

the research area. Neither of these predictions was supported. It was 

found, however, that the scope of the channel from which subjects learned 

of NIR was associated with the size of the audience of the channel, i.e. 

when subjects became aware of NIR through a one-to-one channel, it was 

more likely to be a channel within the research area, and that when they 

became aware of NIR. from a mass media channel, it was more likely to be 

a channel that extended outside the research area. There are several 

possible explanations for this lack of support for the theory, and for the 

association between scope and size of audience of the channel. 

First, a research area, with possibly thousands of members, may not 

be a good measure of Rogers' concept of a local community. A research 

area may be a large enough group of people that the pool of knowledge 

about NIR innovations within the group is not particularly limited. If this 

is true, there would be no reason, based on Rogers' theory, to make the 

prediction P I, that information will come more often from outside the 

research area than from within. However, ten SUbjects stated that members 



103 

of their research areas were not highly networked. This would make the 

research area an unlikely source of information about a networking 

technology, and a reasonable example of local community as described in 

the theory. Therefore, the explanation that the research area is not a good 

measure of a local community is rejected as an explanation for the lack of 

support for the prediction PI. 

Second, there may be, even within the research areas which are not 

highly networked, a small core of network-knowledgeable people who are 

disseminating information about NIR technologies. In two cases, subjects 

spoke of a computer support staff member within the college who provided 

information about NIR resources and technologies. Such individuals may 

be playing an important role in diffusing NIR. Under such conditions, the 

local community is actually utilizing a channel outside the community. In 

this case, the research community does not match Rogers' concept of a 

local community, and thus there would be no reason to make prediction PI. 

This is a reasonable explanation for some of cases of awareness of NIR 

coming from channels within the research area. 

A third explanation is based on the connection between the 

information resources used with NIR and the audiences or communities for 

which those information resources are intended. It explains the lack of 

support for PI and P2, as well as the association between the scope of the 

channel and the size of the audience. 

It was found that most subjects associated their awareness of NIR 

technologies with awareness of particular information resources. They 

could not recall the first time they ever became aware of the technology of 



104 

mailing lists apart from their awareness of some particular mailing list they 

joined. Their awareness of the technology for searching databases via NIR 

came from their awareness of a particular database they searched -- for 

instance a database of child speech, or a library catalog. Only a few 

mentioned having heard of NIR technologies such as gopher without having 

heard of resources they might use with the technology -- obviously they 

were unable to even try out the technology without something to retrieve. 

Awareness of NIR. without awareness of information resources to use it 

with would seem to do little to diffuse use of NIR. Consequently, it is 

more meaningful to study awareness of NIR in connection with awareness 

of particular NIR. information resources available with NIR. 

It was found that information resources were of one of two types. 

Many of the information resources proliferating on the information 

highway are general interest resources. Resources such as library catalogs, 

airline reservation schedules, and desktop software can be of use to anyone. 

In contrast to these general interest resources are specialized information 

resources, useful mainly to academics in specific research areas. Many of 

the cases in this research pertained to these kinds of research-related 

resources. If some types of communication channels are more likely to 

provide awareness of these research-related NIR resources than other 

channels, it seems likely that awareness of NIR will come to academics 

through those types of channels. If those channels are not the channel types 

predicted by Rogers' theory to provide awareness of NIR., the theory will 

not be supported. 
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Comments by subjects suggested that there were certain types of 

channels which were more likely to provide awareness of research-related 

resources than other types of channels. One subject said that by only 

monitoring particular channels, he was able to deal with the flood of 

information available to him. He knew from experience that a few journals 

where colleagues he respected published would have valuable information, 

so he monitored those information channels. Occasionally colleagues or 

graduate students who knew his interests would make him. aware of 

valuable information, so he listened to the information from these 

information channels. Both the j oumaIs and the colleagues are channels 

within the research area. The following example suggests that this subject 

is reasonable in limiting his use of communication channels in this way. 

Consider how a hypothetical owner of a research-related NIR 

resource might use communication channels to make people aware of her 

resource. The creator and owner of an e-mai11ist specializing in, for 

instance, first-century Judaism, expects the subject matter of her list to be 

of interest to only a handful of researchers, whom the list owner knows 

because of her knowledge of researchers in the field. The list owner sends 

information for subscribing to the list to those researchers. In doing so, 

the list owner is utilizing a one-to-one channel within the research area to 

make others aware of this NIR resource. The list owner does not submit 

the list to creators of print and software guides to the Internet (mass media 

channels extending outside the research area) because the owner does not 

expect the resource to be of interest to very many people. If the list 

remains known only to these few people originally contacted I a person with 
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an interest in first-century Judaism who is unknown to the list owner will 

have to communicate with someone aware of the list to discover it (i. e. use 

a one-to-one channel within the research area). Some subjects mentioned 

participating in e-mail1ists with only a handful of participants, and found 

these lists to be among the most valuable NIR resources t-hey used. In most 

cases, they had been contacted personally to join the lists. 

On the other hand, consider the way that the owner of a general 

interest resource is likely to make people aware of the resource. General 

interest resources like library catalogs and software available at FfP sites 

have wider audiences than do research-related resources. Therefore the 

owners of general interest resources choose mass media channels which are 

not confined to an individual research areas, but rather extend across a 

wide audience, to disseminate information about their resources. The 

subjects learned about general interest resources from workshops put on by 

the campus computer center, mailings sent out by the campus library, 

reading about the resources in electronic discussion groups on topics like 

computer software, etc. These are channels that are not confined to a 

research area. 

It seems that there is a connection between the type of information 

resources available by NIR and the channels through which people are 

likely to become aware of them. Table 5.2 indicates that in most of the 

cases pertaining to research related resources, (20 out of 23, 87%) subjects 

became aware of research-related resources from channels within their 

research areas. Because there were a large number of cases pertaining to 

research-related resources (23), and because awareness of these most often 
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came through channels within the research area, there was no support for 

prediction PI that subjects would more often become aware of NIR from 

channels outside the research area. 

Table 5.2. Scope of Communication Channel Associated with Type of 

Information Resource 

Scope of Channel 

Within Research Area 

Outside Research Area 

Information Resource TyPe 

Research Related General Interest 

20 

3 

5 

29 

Note. Resource type is associated with scope of channel, X2 (df=l, !! = 57) 

= 26.23, p<.OOl. 

The association between the information resource type and the 

communication channel also explains the lack of support for prediction P2, 

that people would become aware of NIR from mass media channels more 

often than one-to-one channels. Of the 23 research-related resources that 

subjects were aware of, awareness came in 20 (87%) of the cases from one

to-one channels. One-to-one channels were less important for awareness of 

general interest resources -- awareness came from one-to-one channels in 

10 out of 34 (29%) of the cases. However, because the academics were 

aware of many research-related resources, the cases of awareness coming 

through one-to-one channels (30) was greater than the cases of awareness 



coming from mass media channels (27), and consequently there was no 

support for the theory. 
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It is important to note that at the time of this research, NIR was not 

yet widely used by the public and business for general interest information 

resources. If the subjects had had access to NIR tools such as Mosaic, a 

popular NIR tool in 1994 which offers menued acce~ to large numbers of 

general interest resources, it is possible that they would have become aware 

of greater numbers of general interest resources by using the menued 

approach to discovery and retrieval. This would have been coded as 

discovery through mass media channels outside the discipline, and would 

have resulted in higher numbers for awareness from these types of 

communication channels. If the numbers had been significantly different in 

this way, Rogers' theory would have been supported. At the time of the 

research, NIR was still a tool used largely within research communities. 

Within research communities, it appears that one-to-one communication is 

more effective than mass media communication. 
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Table 5.3. Size of Audience of Communication Channel Associated with 

Type of Information Resource 

Size of Audience 

One-to-One 

Mass Media 

Information Resource TyPe 

Research Related General Interest 

20 

3 

10 

24 

Note. Resource type is associated with size of audience, X2 (df=1, n = 57) 

= 16.75,11<·001. 

The association between scope of audience and size of audience found 

in Table 4.1 is also explained by the connection between the information 

resources available by NIR and awareness of NIR technology. Within the 

research community, one-to-one contacts with colleagues were most 

important for communicating information about resources related to 

narrow, specialized research areas. The limited research areas most 

important to the individual academic may be too narrow to support mass 

media publications such as print journals. Researchers may have only a 

handful of other researchers whose work in the area they respect, and they 

communicate with these researchers by one-to-one channels. Tables 5.2 

and 5.3 indicate that awareness of research-related resources is most likely 

to come from one-to-one channels within the research area. 

On the other hand, use of general interest resources extends across 

all research areas. Mass media channels which extend outside individual 
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research areas are more likely to reach greater numbers of people than 

one-to-one channels within research areas. Therefore it is not surprising 

that owners of general interest resources utilize mass media channels 

extending across research areas to disseminate awareness of their 

resources. Tables 5.2 and 5.3 indicate that awareness of general interest 

resources is most likely to come from mass media channels outside the 

research area. Rogers' theory is supported for general interest resources -

mass media channels extending across research areas are most likely to 

provide awareness of general interest NIR resources. The connection 

between the type of information resource and communication channels 

through which people become aware of that type of resource explains the 

association between the size of the audience and the scope of the channel 

through which subjects became aware of NIR. 

5.2 Effects of Communication Channels on Use of NIR 

Based on Rogers' theory, it was predicted that people would be more 

likely to use NIR if they heard about it through a one-to-one channel, 

rather than a mass media channel. The theory suggests that people require 

the personal persuasion they can get from a one-to-one channel in order to 

use an innovation. This was not supported by the study. When people 

heard about NIR through mass media channels, they used it in 80% of the 

cases, and when they heard about it through one-to-one channels they used 

it in 77 % of the cases. 
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In these cases where subjects used NIR based on information from 

mass media channels, it seems that the perceived need for NIR outweighed 

the lack of personal persuasion coming from a mass media communication 

channe1. Indeed, none of these early adopters seemed to require much 

personal persuasion to use NIR if they perceived the resource they were 

trying to retrieve to be valuable. This finding suggests that mass media 

channels can be effective for diffusing both awareness and use of NIR. 

5.3 Effects of Perceived Characteristics of NIR on Use of NIR 

Rogers' theory suggests several characteristics of the innovation 

which will be associated with adoption or use of an innovation. The study 

supported predictions for associations between NIR use and several of the 

characteristics -- perceived need, compatibility with social norms, and 

relative advantage. The study did not support predictions for associations 

between NIR use and other characteristics of NIR - compatibility with 

previously existing conditions, complexity, and trial ability. The lack of 

support for some characteristics is probably due to the importance of those 

characteristics being outweighed by the importance of other characteristics. 

5.3.1 Perceived Need for NIR and Use of NIR 

There was support for the prediction of an association between 

perceived need for NIR and use of NIR. The most frequently mentioned 

reason mentioned for needing to use NIR was to retrieve information. 
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Considerably less often a need to disseminate information was mentioned. 

A need for diversion did not appear to be an important reason to use NIR. 

This association suggests that as long as people do perceive a need for NIR, 

they will use it, and use of NIR will diffuse. But what if people do not 

perceive a need for NIR? The subjects mentioned reasons they did not 

perceive a need for NIR, and consequently did not use it. Because these 

reasons will have negative impact on the diffusion of NIR, it is important 

to consider why people did not perceive needs for NIR. 

First will be considered reasons that subjects did not perceive a need 

to retrieve information. These included: (a) information overload, (b) the 

academic's role as an expert, and (c) the perception of no valuable NIR 

resources. 

Several subjects mentioned that they or others might not use NIR 

technologies because they felt an overload of available information, not a 

need for information. Managing an information flood and filtering it for 

nuggets of useful information can be a problem. It would be reasonable 

for an academic to choose not to use a technology which appears simply to 

increase the flood. A law professor was enthusiastic about the information 

available at FTP and gopher sites. However, he admitted that the 

bibliographic databases of Lexis and Westlaw were highly comprehensive, 

and that there was little reason for a law professor to go to the trouble of 

learning the techniques required to obtain the few additional resources 

available on the networks. "I would guess that my colleagues, who can use 

W estlaw, ... would have a hard time figuring out why they should ever go 

anywhere else [for information, such as network F1P sites]." 
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While the information flood affects every ones need for information, 

several subjects expressed the idea that because they are experts in their 

fields, they are in a unique position regarding information flows in their 

field, and have less need for certain types of NIR. NIR is particularly 

useful for accessing information from a broad range of sources. For 

example, electronic discussions allow a broad range of people to provide 

information which the user can retrieve. These academics suggested that 

an expert does not need to personally monitor a broad range of sources for 

information. First, the expert already knows a lot about the field and does 

not need the opinions of the beginners participating in the electronic 

discussion. Second, as expressed in the discussion of communication 

channels, the expert knows through which channels valuable information 

will appear, and monitors those channels. Four people expressed the idea 

that. as experts, they did not need to follow certain electronic discussion 

groups because, by utilizing a network of colleagues and monitoring 

specific information channels, they were able to obtain needed information 

pre-filtered. A non-expert, still in need of the introductory information 

available from the broad range of sources available through NIR, with less 

knowledge of the best channels to monitor, and without a network of 

colleagues, might find NIR more valuable than an expert would. 

The third reason that subjects did not perceive a need to retrieve 

information was that they frequently did not know of any NIR information 

resources that they considered useful. In 14 cases, subjects expressed that 

they simply had no need for the information that they were aware of 

available via NIR. Despite the current excitement in the media about the 
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information highway, many of the information resources available on the 

highway are not necessarily useful, or needed by academics. They may not 

need the general interest resources that are available, and there may not be 

research-related resources available by NIR. In many research 

communities, it seems that the norms are not in place which would support 

disseminating information by NIR. Consequently, valuable research

related NIR resources do not exist for those communities. This is discussed 

further in the discussion of the social norms and the formation of a critical 

mass of NIR users. Section 5.3.3, Social Norms and Use of NIR. 

A third reason people perceived a need for NIR was for diversion. 

Although there was not a great deal of support for this concept, some case 

studies did suggest it. It is likely that people will define diversion 

differently -- what might be considered tangential research-related reading 

to one person would be considered simply a diversion by another. 

However, subjects did make some comments that suggested that some of 

their activities contained an element of diversion. One person said he 

would access remote library catalogs to find some specific information and 

then said, "sometimes I'll play if I've got some time and want a break. I'll 

play around just to see what they've got in their catalogs. II Another said of 

retrieving software from anonymous FrP sites: 

Mostly just goofing around and playing. I didn't used to do a 
whole lot of that, but recently [I] got an Ethernet connection so 
I can FrP from this machine directly, and get massive files. It 
is incredibly fast, so I spend a fair amount of time doing that. 
And I picked up for the Ethernet connection various little 
things that make that smoother, so I've been playing with the 
anonymous FTP for that. 
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Another also said of his retrieval of software from anonymous FfP sites, 

"Probably what it is, is that I just like exploring these things, seeing what's 

new, I have to admit that's part of it. So I imagine an element of 

recreation is involved." Three people are apparently so diverted by the 

technology that they mentioned having to avoid using networks in order to 

get more important work done. 

If people are using the technology as a diversion, it is likely that they 

enjoy using it. Only four people admitted to using NIR for a diversion, but 

ten people mentioned that they enjoyed using the technologies. It is 

possible that the the people who admitted using networks occasionally for 

diversion represent only the tip of the iceberg of academic recreational 

users. 

One person insisted that although computers were integral to the 

research that he does, and he is quite adept at using them, he does not enjoy 

using them, and generally is dubious about the suitability of networks for 

disseminating or retrieving information. However, when asked whether he 

searched bibliographic datab ases himself or whether that task was assigned 

to an assistant, he admitted that, "I get in there and play quite a bit." His 

use of the term "play" suggests that even this computer-skeptic finds 

database searching via networks enjoyable, and perhaps somewhat 

diverting. 

Do people experiment with NIR primarily as a diversion? Several 

people mentioned experimenting with NIR technologies. Sometimes they 

had read directions on how to access an FfP site or database and followed 

the directions. In other cases they had seen an item on a menu and hit the 
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appropriate key to see what was there. An accounting professor said that 

he explored menus because it was interesting to see what was available and 

to see how the technologies worked. In several of the cases in which 

people mentioned experimenting with technologies, they also indicated that 

they enjoyed using the technologies and discovering information resources, 

whether or not those information resources were needed. It may be that 

for these subjects, experimenting with NIR is a needed diversion. 

On the other hand, the case studies also suggested that not everyone 

finds NIR diverting. or is inclined to experiment. In six cases, people had 

heard of some NIR technology or resource, but had not tried to use the 

technology. These people did not perceive sufficient need for the 

information resources that could be accessed. They were not interested in 

using NIR simply as a diversion if they did not perceive a pressing 

information need that could be filled. 

These non-experimenters may be more representative of the general 

academic popUlation than the rest of the subjects in this study. The subjects 

of this case study were selected based on their high use of NIR, and were 

probably more interested in NIR, and experimenting with NIR, than the 

general academic popUlation. It may be more reasonable to assume that 

people will not experiment with technologies, unless they have a strong 

need to retrieve or disseminate information, and unless they believe that 

there is needed information available to be retrieved. 
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5.3.2 Previous Practice and Use of NIR 

Rogers' theory suggests that an innovation must be compatible with 

conditions previously existing in the environment. While subjects 

mentioned some ways in which their previously existing environment was 

compatible or incompatible with NIR, there was not enough data to support 

the prediction that use or non-use of NIR was associated with any of these 

conditions. 

The conditions (in italics) that they mentioned follow. Some 

mentioned that they enjoy using computers, but other enthusiastic users of 

NIR did not particularly like computers. Some had to connect to the 

ne.twork with 11 modem (a condition which would limit use of some NIR 

software, and hence be incom.patible with NIR use). while others' offices 

were fully wired for networks (a condition which would be compatible 

with NIR use). However, there was no correlation between their office 

wiring and their use of NIR. Some enthusiasts had modems lit home (a 

condition which would be compatible with NIR use since it would make it 

more convenient to use networks at home) -- other enthusiastic users did 

not have modems at home. There was not enough data to support any 

conclusions about whether any of these previously existing conditions 

affected use of NIR. Further, it seemed in the interviews that these 

conditions were incidental to the use or non-use of NIR -- other 

characteristics, such as compatibility with social norms, perceived relative 

advantages, and perceived needs for information resources seemed to have 

more bearing on the use or non-use of NIR. 
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The lack of critical mass of networked users in a research area was 

a condition alluded to by a few subjects. There was insufficient evidence to 

associate this condition with use of NIR, but it seems likely to be a factor in 

the use of NIR in academia, as will be discussed in Social Norms and 

Creation of Critical Mass. 

Another condition that was interesting, although inconclusive, was an 

association of computer i11iteracy with non-use of NIR. Ten subjects 

stated (and two more implied) that they were more computer or network 

literate than their departmental colleagues. Several implied that their 

colleagues would not be likely to use networks because they were not very 

computer literate. One professor was not entirely joking when he 

. suggested that faculty do not want to become computer literate or learn 

new technologies like NIR. 

Faculty don't like to go learn something new. We learned new 
things one time [as a graduate student, and don't want to ever 
learn anything new again!] You can introduce new technology 
to graduate students, and to a lesser degree post-docs, and a 
lesser degree to new faculty and an even lesser degree senior 
faculty. 

While this baleful view of faculty is surely overstated, it does point out 

that academics may be reluctant to taking on the extra work of learning a 

new technology like NIR, particularly if they do not see any need for it. 

Only one subject implied that she was less computer or network literate 

than her colleagues. This less computer literate subject did not use any 

NIR technologies, as defined in the study. She was included in the study 
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because the few people in her college who used networks more than she did 

were not available for interview. As most of the subjects in this study 

considered themselves computer literate, the study did not provide data to 

support an association between computer literacy and NIR use. A research 

method which studies both more and less computer literate subjects might 

find support for an association between NIR use and computer literacy. 

5.3.3 Social Norms and Use of NIR 

Based on Rogers' theory, it was predicted that use of NIR would be 

associated with perceived compatibility with social norms, and this 

prediction was supported. In many cases subjects perceived that NIR 

facilitated academic communication, efficient work, and other social 

norms, and in those cases the SUbjects used NIR. This has positive 

implications for the diffusion of NIR. However, subjects also perceived 

ways in which NIR was not compatible with social norms, and in many of 

those cases did not use NIR. This has negative implications for the 

diffusion of NIR. In the interviews several themes came up repeatedly 

about the incompatibility of NIR with the social norms of academia. 

These can be characterized thus: 

• the peer review process, one of the cornerstones of academia, is absent in 

some electronic discussions 

• division of intellectual labor makes it inappropriate for a professor to 

bother to learn to use networks 

• academics are concerned over control of personal information assets 
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• network activities are not rewarded in academia, and therefore a waste of 

time. 

The first three concerns are fairly specific ways in which NIR is perceived 

to be incompatible with academic nonns. While they could have been 

characterized as examples of the last concern -- NIR activities not being 

rewarded -- they were separated out because they were separate parts of 

the problem mentioned by several people. The last category was reserved 

for more general expressions of ways in which NIR was a waste of time. 

Academia values the peer review process for filtering out erroneous 

information before ideas are presented to the field as a whole. The 

electronic discussions that take place on mailing lists or bulletin boards 

present an alternative to the peer review process. They allow discussants to 

present ideas before their peers and receive comments on them without the 

ideas first being screened. Several subjects mentioned that while this kind 

of open discussion is useful for refining new ideas, they are frustrated by 

the fact that anyone can say anything in these discussions -- that there is no 

filtering at all taking place. Four more subjects expressed the related 

concept that they found little of value in the casual and sometimes frivolous 

conversation which can take place in electronic discussions. The study 

indicated that the discussions on bulletin boards have a bad image among 

some academics -- they thought it unlikely that much information of value 

would be found in such discussions. This negative stereotype of the 

electronic discussion is perhaps reflected in the fact that some of the 

subjects did not seem to have considered the possibility of using NIR for 

peer-reviewed electronic journals, despite their interest in using NIR in 
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other ways. This negative stereotype of electronic discussions may not be 

accurate, but as it is in conflict with the norms of academia, it may inhibit 

the development of electronic journals, and the diffusion of NIR in 

academia. 

Division of labor is an accepted norm for making the best use of 

diverse abilities. In a research university there is always a labor pool of 

graduate students. Five subjects mentioned that graduate students did the 

work which involved use of NIR, including: 

• using library catalogs and databases to prepare bibliographies and 

literature reviews, 

• searching databases for raw data for research, 

• monitoring electronic discussions which provided: 

• information for maintaining equipment used in research, 

• information peripherally related to the subject'S research interest. 

The biochemist said of searching electronic joumals: 

If there are appropriate keyword and searching capabilities,to 
where you don't spend that much time at it, they [electronic 
journals] are probably valuable. But if it is taking up time that 
you should use to think or do experiments, then [searching 
electronic journals is] not good. 

This suggests that using NIR technologies is not a good use of the 

professor's abilities -- a professor should spend time thinking, and someone 

else should do less creative work, such as searching databases and 

monitoring information channels. This study does not suggest that this is 
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or is not an appropriate division of labor or social norm -- only that some 

academics perceive it to be appropriate, and that it affects their use of NIR. 

In the promotion and tenure process, the net worth of an academic is 

judged partially by the knowledge/information they have contributed to the 

field. This knowledge/information makes up the individual's intellectual 

property. Academics need to have control over their intellectual property. 

In making information resources available on networks, two academics 

mentioned ways in which they could lose control over their intellectual 

property. 

One professor was working with a network technician to develop a 

network site for information resources. It was intended that the professor 

would filter and select appropriate information resources, and the 

technician would make the resources available on the site. The technician 

obtained and made available at the site some information resources without 

first consulting the professor about the resources. The resources were 

inappropriate and confusing to the people who accessed them, and the 

network users questioned the professor about the information resources, as 

they held him responsible for the resources on the network. Because the 

professor needed the technician's help with the network, he was put in a 

position where he lost some control over his infotmation resources. This 

does not need to be the case, of course -- several other professors told of 

successful collaborations between technicians and academics to make 

information available on networks. However, it does point out the value 

academics place on being able to control their information assets. 
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Another subject perceived a different situation in which she might 

lose control of her intellectual property. Her field is very competitive -

people only send their waking papers to those that they trust, lest their 

ideas be stolen. She does not think people in her field would be willing to 

make their papers available at an FrP site, because it would be too easy for 

people to steal ideas. 

In both of these situations, the subjects were expressing the need to 

have control over their information, and felt that some aspect of NIR did 

not allow them sufficient control over their information. Both of these 

situations have their roots in the reward process in academia. 

Academics recognize what is rewarded in their environment and 

what is not, and are cautious about spending time on activities which are 

not rewarded -- in other words, they are cautious about wasting time. 

Four subjects suggested that they would reserve their best work for journal 

articles, rather than utilize NIR to disseminate information, because the 

promotion and tenure process rewards contributions to peer-reviewed 

media, and most electronic discussion groups are not peer-reviewed. One 

person stated that although she was interested in developing a course to 

acquaint students with networks, developing courses is not rewarded in the 

promotion and tenure process. Several subjects mentioned that they or 

others found exploring networks so interesting and absorbing that more 

important work, that which would be rewarded, might be neglected. One 

of these subjects had refrained from getting a modem because she was 

concerned that she would waste too much time exploring networks. Seven 

subjects expressed the idea that they had too much work to do to waste time 
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on activities that they regarded primarily as play. The technologies and 

resources most often perceived as playthings were bulletin boards and 

commercial information systems like Compuserve. 

One subject expressed concern that it was important that he not be 

perceived by his peers as wasting time on networks. This subject said he 

followed a mailing list very popular in his field. One of the participants in 

this list sent frequent and long messages. The subject wondered how the 

over-active participant could be getting any real work done, because he was 

clearly spending all his time writing messages to this mailing list. Anytime 

the subject was tempted to enter into a discussion on the mailing list, he 

wondered if he was going to be perceived by his peers the same way he 

perceived this over-active participant -- would the subject be perceived as 

wasting time? This concern dissuaded him from participating in the 

mailing list more than he did. 

5.3.4 Relative Advantage and Use of NIR 

Based on Rogers' theory, it was predicted that perceived relative 

advantages of NIR would be associated with use. This prediction was 

supported. That many found NIR convenient and f~, and use it, has 

positive implications for the diffusion of NIR. Some subjects were 

deterred from using NIR because of perceived disadvantages. Many of 

these disadvantages may be resolved as NIR software improves. One 

disadvantage related to information overload seems particularly difficult to 

resolve, however. Four people mentioned that large numbers of mail 
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messages coming from an e-mail list was an aggravation. Even though 

sub jects freely exercised their option to delete messages without reading 

them, some found it daunting to start the day with a mail folder cluttered 

with hundreds of messages. An excessive quantity of messages was 

mentioned as the sole reason that one person quit following an electronic 

discussion. One person used an electronic mail filter to deal with a large 

volume of mail from lists. This type of software solution to the problem 

may decrease the perceived disadvantages of NIR for academics 

subscribing to extremely active electronic mailing lists, such as the non

peer-reviewed discussions. 

5.3.5 Perceived Complexity and Use of NIR 

The prediction based on Rogers' theory that perceived complexity of 

NIR would be associated with non-use of NIR was not supported. There 

are several possible explanations for this. First, it may be that these early 

adopters are more willing to tolerate complexity than later adopters would 

be. Rogers' studies of diffusion have found differences between early and 

later adopters. 

Second, it may be that the research method of allowing subjects to 

discuss what they found most important about NIR may have allowed 

subjects to overlook perceived complexity or simplicity. Subjects did not 

often comment on either the complexity or simplicity of NIR. Note that 

subjects made comments in 58 cases about relative advantages (Table 4.7), 
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and in only 15 cases about simplicity (Table 4.9). Subjects may not have 

mentioned complexity or simplicity because they overlooked it. 

A third explanation is that other characteristics of NIR. outweighed 

the complexity of using it. While some would mention complexity 

associated with using library catalogs, they also mentioned the speed and 

convenience of using them -- it would seem the advantages outweighed the 

complexity. Some found rese~ch databases quite complex to use, but 

since they needed the information, and NIR databases were the only source, 

the subjects used them despite the perceived complexity -- perceived need 

for NIR outweighed perceived complexity. It should not be assumed that 

people will tolerate any level of complexity, however -- three subjects did 

quit using complex databases when they found simpler ways of getting the 

information. 

A fourth explanation is that some people may enjoy working with 

complex technology. There were eight cases in which people referred to 

enjoying using specific technologies or resources. In seven of these cases 

the resources they enjoyed using were databases, library catalogs, or 

anonymous FfP sites. These are technologies which were described as 

relatively complex by some subjects. It is possible that the powedul and 

sophisticated retrieval capabilities of these systems make them both 

rewarding and complex. No one mentioned that they enjoyed using 

gopher, which is a simplified technology. In only one case did a person 

mention enjoying following a mailing list, a simple technology to use. It 

could be that some of these early adopters enjoy the challenge and rewards 

of complex technology. 
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5.3.6 Trialability and Use of NIR 

The prediction that trialability of the technology would be associated 

with use was supported by the study, but in the opposite direction from that 

predicted. First, it must be pointed out that Rogers' theory associates the 

lJdopter's perception of the trialability of the innovation with use of the 

innovation. In this study, subjects did not make any comments related to 

trialability. For this reason, it was necessary to assign levels of trialability 

to types of NIR technologies, based on the researcher's perceptions of the 

trialability of the technology. As trialability was a less subjective 

characteristic than some of the others (compatibility with social norms, for 

instance) this was considered an acceptable measure for the construct. 

The explanation for the lack of support for an association between 

trialability and use of NIR is straightforward. The most trialable 

technologies were those like gopher and INFO, where subjects made 

selections from menus -- they were very easy to try out. However, the 

sub jects said that they did not need the information resources they found on 

these systems, and consequently did not use them. Lack of need for NIR 

outweighed the trialability of the technology. The decision to use the least 

trialable technologies, the research databases, was also based on need for 

the information resources. Subjects described having to download and read 

files on how to search the databases before the databases could be searched. 

This made them them difficult to tryout. However, because the subjects 

needed these database information resources, they overcame the difficulty 
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of trying them out, and used them. Perceived need for NIR outweighed the 

lack of trialability. 

It was found that trial ability was associated with experimenting with 

NIR. The study defined use as a person's intention or desire to continue 

using NIR technologies or resources. Experimenting with technologies, 

i.e. trying them, and then not using them again, was considered non-use. 

Although trial ability was not associated with subjects' decisions to continue 

using NIR, it was found that people experimented with more highly 

trialable technologies, and did not experiment with less trialable 

technologies. There may be some people who like to experiment with 

technologies, as was mentioned in the discussion of using NIR for 

diversion. Enhancing the trial ability of resources with menued systems 

such as gopher, may encourage experimentation with NIR by people who 

like to experiment. However, it would be inappropriate to generalize from 

this study of early adopters and assume that most academics are interested 

in experimenting with technologies. It appears that making needed 

resources available with NIR will be more important for diffusing NIR 

than making the technologies highly trialable. 

5.4 Summary of Support for the Diffusion of Innovation Theory 

There was only support for three of the nine predictions based on the 

diffusion of innovation theory. This suggests that some other theory may 

better explain the diffusion of NIR in some circumstances. In this section it 

will be demonstrated that the critical mass theory can be used to explain the 
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diffusion of NIR, particularly for research-related use of NIR. Many of 

the cases in this study were concerned with the use of NIR for research

related resources. The exchange of research-related NIR resources within 

a research community has the characteristics of an interactive media 

because members use NIR to make possible a two-way flow of information. 

The diffusion of an interactive media has been explained by the critical 

mass theolY of interactive media (Markus. 1987). 

5.5 Usefulness of the Critical Mass Theory of Interactive Media in 

Explaining Diffusion of NIR 

NIR within a narrow research community takes on the characteristics 

of an interactive media. Members of the community act as both 

information providers and retrievers. at different times. These' . 

information providers and retrievers are reciprocally interdependent upon 

one another -- one must be willing to use NIR to provide information and 

another willing to retrieve it using NIR. otherwise NIR will not succeed as 

means of sharing information in the community. Markus states that there 

must be a critical mass of users for the media to succeed. 

It is impossible to determine whether a critical mass of NIR users 

exists within a research area without studying all members of one 

community (Rogers, 1983; William, Rice, & Rogers, 1989). That was not 

done in this study, rather, individuals from different communites were 

studied. However, there are indicators in this study which suggest that at 

the time of the study, conditions were not suitable in many research 
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communities for the the formation of a critical mass of NIR users for 

research purposes. The data indicate (see Table 4.5) that there are social 

norms in academia which do not support the use of NIR for exchange of 

information, the most important of which may be that disseminating 

information through NIR does contribute to success in the promotion and 

tenure process. This incompatibility can be expected to inhibit the 

development of a critical mass. Ten subjects stated that few other people in 

their research area used networks. If few people use networks, then few 

are using NIR. In other words, it is not likely that the numbers of users 

necessru.y to form a critical mass of NIR users existed at that time. In 14 

cases subjects stated that there was not useful information to retrieve with 

N1R (see Table 4.3). As the subjects were probably more interested in NIR. 

than most academics, it is likely that if valuable research-related resources 
...... 

were available, these subjects would be aware of them. This suggests that 

many research-related resources were not being provided at the time. This 

is probably related to the fact that few people were using networks at that 

time. While these data were not collected with the intention of supporting 

the critical mass theory, there are indicators in the data that a critical mass 

of NIR. users may not have formed in some research areas. According to 

the critical mass theory of interactive media, use of NIR will be difficult to 

diffuse until a critical mass of users is formed. 

In this situation, the earliest adopters of NIR will gain the lowest 

benefits -- there will be fewer retrievers of the resources they make 

available, and there will be little for them to retrieve. And yet, this study 

found early adopters of NIR. What is motivating them? The critical mass 
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theoty of interactive media suggests that memb ers of a community have 

different needs. The assistant professor who was exchanging papers with 

his colleagues using a listserv found NIR invaluable for that purpose. The 

associate professor who had graduate assistants to assist her in research did 

not feel the need for NIR. Thus the assistant professor is an early adopter -

- perhaps the associate professor will be a later adopter. As the number of 

adopters grows, the critical mass theory suggests that they will tty to 

change the social norms within the community to accept use of NIR. Many 

of the NIR enthusiasts in this study seemed to think it important to diffuse 

use of NIR. They recognized the value to themselves of having their 

colleagues use NIR. although they were not always optimistic that their 

colleagues would adopt. If NIR is to succeed, these subjects will need to 

influence the social norms of the rest of their discipline so that NIR is 

accepted. The critical mass theory states that if the rest of their -community 

does not accept the media (NIR). it will die out entirely. 

The critical mass theory of interactive media seems to describe what 

is taking place in research communities. The lack of information resources 

being made available, the non-use of networks by colleagues. the 

incompatibility of NIR with social norms and the associated non-use of NIR 

-- all point to the problem of a lack of critical mass. 

These problems do not seem to beset the use of NIR for general 

interest resources. however. For general interest resources, there is not 

the two-way flow of infonnation that there is in the research community. 

The searcher of libraty catalog is not likely to provide needed information 

to the provider of the libraty catalog. The developer of desktop software 
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is not waiting for the retriever of that software to make available valuable 

information to him. There is not the tight reciprocal interdependence of 

information providers and retrievers that exists in the research community 

where members are both information providers and retrievers. 

Consequently. there is not the need for social norms to regulate how that 

exchange of information will take place. Rather. people are likely to adopt 

the use of these kin,ds of general interest resources as they perceive relative 

advantages to using them. The critical mass theory of interactive media is 

not useful for describing the diffusion of these kinds of resources. because 

they are not interactive in the same sense of providing a two-way flow of 

information among members of a community. 

From this discussion it can be seen that the diffusion of research

related resources may be better modeled by the critical mass model of 

interactive media. and the diffusion of general interest resources may be 

better modeled by the diffusion of innovation model. The two theories 

lead us to expect the following patterns of diffusion for the two kinds of 

resources. 

People are likely to learn of general interest resources through mass 

media channels outside their discipline. as predicted by the diffusion of 

innovation theory. and as was supported in this study. Although there is 

not support for it in this study. the diffusion of innovation theory leads us 

to expect that early adopters will gain greater relative advantages than later 

adopters. spurring adoption of the technology. These relative advantages 

may include the prestige of using a new technology. as well as convenient 

access to valuable information resources. Later adopters will experience 
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comparatively fewer benefits, as they are only matching the benefits 

already enjoyed by the early adopters, rather than gaining an advantage 

over them. Consequently, adoption will slow down in the later stages of 

diffusion. 

The diffusion of research-related resources, however, may be better 

modeled by the critical mass theory of interactive media. Early adopters 

trying to use NIR for research-related resources will find themselves 

working against accepted social norms. They will fmd a paucity of 

valuable resources which they need and a small audience for the resources 

they provide. They will need to make one-to-one contact with individuals 

to persuade them to use NIR Gain a mailing list, or publish a paper with 

NIR.) There was support in this study that this was the way NIR was being 

diffused for research-related resources. However, if a critical mass of NIR 

users forms, use of NIR should rapidly accelerate as more and more 

members adopt. This will increase the relative advantages of NIR use for 

all, because all or most research-related resources will be available by 

means of NIR, rather than having to use both print and NIR to access 

resources. The concept of llccess to n11 (in this case, information 

resources) is termed universal access, and is one of the benefits of the 

formation of a critical mass of users of interactive media (Markus, 1987). 



5.6 Research Implications 

What have we learned from this research? Is the diffusion of 

innovation theoty a useful framework for studying diffusion of NIR ? 

What are the impediments to the the diffusion of NIR in academia? 
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The diffusion of innovation theoty provided a useful framework for 

beginning the study of the issues facing the diffusion of NIR. However, it 

was found that the explanatoty power of the theoty is improved for 

diffusion of NIR if we do not attempt to study use of the technologies in a 

vacuum. Rather, NIR technologies need to be studied in association with 

the information resources with which they are used, and in association with 

the communities in which those information resources are intended to be 

used. Within narrow research communities, the critical mass theoty of 

interactive media explains why and how NIR diffuses for use of research

related resources. For general interest resources, the diffusion of 

innovation theoty is still useful, in that it accurately predicts the 

communication channels through which people become aware of NIR, and 

some of the characteristics of NIR which make it likely to be adopted. 

The lack of support for an association between complexity and use, 

as well as trialability and use I may be due to the greater importance placed 

by subjects on a perceived need for a particular NIR resource. 

5.7 Advice to Practicioners Promoting NIR and NIR Tool Builders 

Attempts to diffuse NIR in academic communities should recognize 

the different channels through which academics expect to learn of different 
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types of resources. Information about research-related resources most 

often comes from channels within the research area, particularly one-to

one contacts with colleagues. 

This suggests that support personnel interested in promoting use of 

NIR among academics will be most effective if they can persuade an 

academician within the research area to endorse the dissemination and 

retrieval of valuable research-related information resources with NIR.. 

The academician and the support personnel may take on the roles of 

mediators in persuading the research community to accept use of NIR. It 

has been found that such mediators are important in shaping attitudes 

towards interactive media (Okamura et a1. 1994). Such mediators can play 

also playa role in addressing copyright issues and the issues of reward in 

the promotion and tenure process for information assets disseminated by 

NIR. Without resolution of these issues, it is unlikely that the necessary 

critical mass of users within a research area will be created, and NIR. will 

not succeed in such a community. 

Because general interest resources are also important for the 

productivity of academics, it is also important to be aware of the ways in 

which people are likely to become aware of such resources. The mass 

media channels outside research areas are useful for providing awareness 

of these kinds of resources. The study suggested that mailings of libraries 

and campus computer centers advertising the resources to which they have 
'. 

access are useful for promoting awareness and use of NIR.. The study 

suggested that awareness of NIR can come through its mention in general 

interest reading materials such as The Chronicle of Higher Education, 
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Byte. and The Wall Street Journal. Giving potential adopters access to 

highly trialable. menued NIR tools (such as Mosaic or gopher) for 

information discovery may also be an important way in which people will 

become aware of and use general interest resources. The study suggested 

that some people will experiment to some extent with such tools. 

However, this study suggests that experimentation or browsing with 

the technology is only likely to effectively diffuse use of N1R among those 

people who enjoy experimenting with technologies as a diversion. Those 

who do not enjoy experimenting with technologies are not likely to surf the 

Internet for information if they do not expect it to offer access to valuable 

information resources. Workshops in which people are encouraged to 

experiment and play with NIR may not be effective for busy people. To 

persuade such people to use NIR, it may be necessary to learn their precise 

information needs, and provide examples of the wayNIR can fuHill those 

needs. This suggests that those people may only be persuaded by colleagues 

who know their interests well. 

Clear labeling of the degree of openness of electronic discussion 

groups could allow academics who prefer peer-reviewed communications 

to avoid free-wheeling, unrefereed discussions. Owners of electronic 

discussion groups should decide where their information resource stands 

with regard to the peer review process -- will the discussion be an open 

forum, a peer-reviewed electronic journal, or something in between? 
, 

Enforcing such standards may improve the image of all electronic 

discussions. 
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Technological improvements may also contribute to the diffusion of 

NIR. A simple technological fix for dealing with electronic discussions is a 

mail filter which recognizes mail from mailing lists and routes it to a 

separate mail folder. One of the subjects was pleased with the functionality 

of such a filter. 

Improving the interlaces of NIR technologies may help diffuse NIR. 

The simplest technology which can deliver information needs may be the 

one used - whether that is NIR., CD-ROM, or some other technology. 

However, it cannot be assumed that simplicity of interface alone will 

determine use of NIR. The lack of association between complexity and use, 

and trialability and use suggests that the need for, or value, of the resources 

accessed is ultimately the main determinant of use. 

5.8. Contributions of the Research 

This exploratoty research has contributed to the field of information 

systems in three ways. First, it has shown that the diffusion of innovation 

theory and the critical mass theory of interactive media can be useful in 

studying the diffusion of NIR. Second, it has identified the importance of 

studying NIR technology in association with (a) particular types of NIR 

information (i. e. general interest and research-related), and (b) the 

community of information disseminators and retrievers for which those 

information resources are intended. Third, the research has identified 

specific problems facing the diffusion of NIR in academic communities, 

and provides advice to practicioners promoting NIR and NIR tool builders. 
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5.9 Umitations 

One limitation of the study is the application of the theoretical 

constructs from the diffusion of innovation theory to NIR. The defutition 

of the constructs as applied to NIR was original. This was necessary as 

there was no previous work which had applied the theoty to NIR in the 

sense studied here. Marshall (1987) applied the theoty to use of online 

medical1iterature databases, but this was a more restricted network 

environment, with a different study population (Physicians), and the issues 

were considerably different. The measurement of the constructs by coding 

the subjects' interview comments was done by one researcher. Case study 

comments were examined repeatedly to insure that they were associated 

with the correct construct, however the coding of the statements by one 

researcher does limit the validity of the measures. 

The major limitation of the study is its generalizability to other NIR 

users and other universities. It is not possible to generalize from a sample 

size of 21 subjects, but that was not the intention of this study. Rather, the 

intention was to explore those factors which did and did not seem to affect 

awareness and use of NIR by academics representing a cross-section of 

disciplines. The small sample size made it possible to use long interviews 

to gain richer understanding of the factors involved. 

The case studies suggest that even with very large sample sizes, it 
" 

may be difficult to develop patterns of NIR use that will generalize to an 

individual user well. The study suggests that an individual's use of NIR 

will be affected by the individual's need for information, which in turn 

--------- -------------- --
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may be affected by research activities, position as an expert, and curiosity, 

to name a few possibilities. Contributing to an individual's NIR use pattern 

may be the individual's enjoyment of technology and level of computer 

literacy. It may be that the development of social norms compatible with 

NIR and a critical mass of network users in an individual's narrow 

research area will be as important or more important than individual 

attitudes in determining whether or not a person uses NIR. Consequently, 

it seems more important for future study to focus on patterns of NIR 

diffusion in communities, rather than on isolated individuals. 

5.10 Future Research 

Future research in the diffusion of NIR should recognize that NIR 

may diffuse differently for different types of information resources in 

different types of communities. All members of the community should be 

included in the study, to observe how awareness and use of NIR diffuses 

through the community. As diffusion is a process which occurs over time, 

future studies should be longitudinal. A community of potential NIR users 

should be identified as closely as possible to its first encounter with NIR. 

The study should continue until the technology is fully accepted, or until its 

use has been completely abandoned. 

Such a study could answer many questions. Is a critical mass of 

networked infonnation and networked users important for the diffusion of 

NIR in a community, and if so, how is that critical mass effectively 

created? What aspects of compatibility or incompatibility with social 
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norms, what advantages and disadvantages, prove most important in the 

success or failure of NIR within a community? Is computer literacy an 

important precondition associated with NIR use? Does reducing the 

complexity of NIR technology affect use of NIR positively or negatively, 

for a) less computer literate users, b) those using sophisticated and 

powerful retrieval technologies with databases? Does the experimentation 

associated with highly trialable NIR technologies such as gopher result in 

more use of NIR. to retrieve needed information? Or does it clog networks 

with curious people playing with technology? 



APPENDIX A. SURVEY OF NETWORK USE BY FACULTY 

Survey of Corn purer Network Use by faculty 

Purpose: To srudy the diffusion across academic disciplines of computer networking 
technologies and networked information resources. 

This srudy is being conducted by Nancy Ashley, a doctoral candidate of the College of Business 
and Public Administration at the University of Arizona, for her dissertation. 

The survey should take only 5 - 10 minutes to read and fill out 

To learn about the diffusion of these techniques tluoughout academia, we need to hear from both 
those who have and have not heard of these technologies and resources -- your response is 
valued. 

In questions 1 - 5, please consider your use of computer accounts which you use for: 
• electronic mail, or 
• to access the university library through SABIa, or 
• to access other information resources on computer networks (like the Internet, BITNET, 
Usenet and others). You may access these resoun:es through ccrr or other computer accounts. 
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yes heard of, have not 
notuscd heard of 

Have you: Ihis use 

1. Searched an electronic library catalog while accessing it vii! networks from 
your work place? Do not include searching done in the library. 

0 0 0 

2. Received messages from an electronic mailing list, the purpose of which is to 
0 0 0 disseminate information on, or discuss, a particular topic? Also referred to as a 

distribution list, listserv, electronic journal, or electronic newsletter. These 
messages arrive in your electronic mail. 

2.1 If so, have you received messages from an electronic mailing list to which 
anyone on the networks can subscribe who is interested in the topic? 

0 0 0 

2.2 Have you ever found an e-mail list to be useful for pursuing your academic 
or research interests? For instance, to ask a question, ()r to discuss 
with, or read the comments of, others also interested in your research area? 

Please circle: Yes No 

3. Have you used an electronic bulletin board? Also referred to as computer 
conferencing, teleconferencing, newsgroups, etc. Examples exist on: Usenet, 
Fidonet, COSY, V AXnotes, etc. 

0 0 0 

3.1 If so, were any of the bulletin boards you used: 

For a limited group, i.e. a department. class, research group, etc.? 
Please circle: Yes No 

Open to anyone connected to networks? Please circle: Yes No 

3.2 Have you ever found a bulletin board to be useful for pursuing your academic 
or research interests? Please circle: Yes No 
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The information you access on remote computers may be stored as either a: 

database· (also called videotext), a large body of information which you search for the piece of information 
you need, or a 
file • a chunk of information which you transfer as a unit to your own computer or account to work with. 

The information in databases and files may be textual, numeric, computer software and games, audio, video. or 
graphic information. Textual information can include reports, articles. books, charts. tables, calendars, 
schedules, etc. 

Information in databases and files on research networks like the Internet may be provided by individuals, 
research groups, public agencies, or other groups. 

4. Have you used a database (other than a library catalog) which is stored on a 
remote computer? 

If so, have you used a database which is: 

Available only to a limited group? For instance, a research group, 
departtnent, class, etc. Please circle: Yes No 

Open to anyone connected to networks? Please circle: Yes No 

5. Have you transferred. retrieved. or downloaded a file (text, graphics, 
software, etc.) from a remote computer? 

If so, have you transferred a file which is: 

Available to a limited group? For instance, a research group, department, 
class, etc. Please circle: Yes No 

Available to anyone on the network? For instance, at an anonymous file 
transfer site. 

yes heard of. have nOl 
not useei' hean1 of 

o o o 

o o o 

o o o 

In questions 6 - 9, consider your use of commercial information services like Dialog, BRS, CompuServe, 
Prodigy, Dialog. etc. which you may access with a modem. 

yes heard of. havenol 
not used he.ardof 

6. Have you used a commercial bibliographic database or service 
(indexing and abstracting for journal-type literature) like BRS. Dialog. etc.? 0 0 0 

7. Have you used any type of database available from a commercial 0 0 0 
service. other than bibliographic databases? 

8. Have you transferred, retrieved. or downloaded files (text, software. 
0 0 graphics. etc.) from a commercial service? 0 

9. Have you read any messages in a conference or discussion group 0 0 0 
on a commercial information service? 



143 

Please check whether you have used or heard of the following technologies and services. 

have heard of. have not 
used not used heard of 

Dial-up login. using a remote computer with a modem 0 0 0 

FTP (File Transfer Protocol). a way to copy flIes from 0 0 0 
another computer to your computer 

Telnet. connecting to a remote computer via networks 0 0 0 

Campus Computing and Information Technology (CClT) INFO. 0 0 0 
a way to fwd campus and other information 

University of Arizona Library catalog sytem, SABIO, used 0 0 0 
away from the library 

some new ways to obtain information from networked resources: 
Gopher 0 o o 

W AIS (Wide Area Information Server) 0 o o 
WWW (World Wide Web) 0 o o 

With what academic department(s) are you mainly affiliated? ____________ _ 

Would you be willing to participate in a 20 - 30 minute follow-up interview about your use of information 
resources on networks? 

Please circle: Yes No Maybe 
Name: _____________________ ___ 

At no time will your name be entered into our database. All responses will be held strictly confidential. 

Please detach the last page with your address. so that my address shows. Fold. staple. and return to me 
by campus mail. 

Thank-you very much for your time. 

Nancy Ashley 
Management Information Systems Department 
College of Business and Public Adminiscration 
621-2748. nashley@bpa.arizona.edu 

-----------
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APPENDIX B. GUIDE FOR INTERVIEWS 

Qu esti onnaire 

here's what I'm going to do: you indicated on the survey various technologies that you 
have used, including . I'm going to ask you about your use of each kind 
separately. 

Mailing lists: 

Mailing lists by topic rate of messages 
received 

% skipped rate of messages sent 

Time spent per week reading all e-mail lists (not all e-mail, just Jisrs.) -

Do you find anything complicated about mailing lists? 
How complex when you first started using them? Simple Medium Complex 

Bulletin boards by topic System (Useaet. rate of messages $ skipped 
COSY. etc.) received 

Time spent per week reading bulletin boards ____________ _ 

Do you find anything complex about using bulletin boards? 
How complex when you first started using them? 

Do you know if your mailing lists or bb's are archived anywhere? 
If so, have you searched them? 
how often? 
What's an example of a search you remember doing? 
Do you keep your own archive of messages? 

Wby do you read mailing lists? What do you get out of it? 
If not valuable, wby not? 

Are tbc reasons you read bb's tbe same or differcnt? 

Could you get the information you get from lists from anywbere else? 
If yes: 

rateofm 
sent 
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Why do you use lists in addition to that other resource? What is the difference? 

Is this also true for bb's? 

If you had to choose between spending time reading one of your journals or a mailing 
list or bb, which would you choose? 

How and when did you learn about e-mail lists open to anyone? 

How and when did you learn about bb's? 

Mailing lists: Did you first learn of this resouccc or the techa.ology to access 
this resource, or both at the same tUae? Bulletin boards? 

Have you heard of lists of lists? Seen the directory to Usenet? 

How did you first try out mailing lists? Following instructions? 
How did you try out bulletin boards? 

Have there been mailing lists which you followed which you decided 
Why? 

not to follow? 

Have there been bb's which you decided not to follow? Same reasons? 

Have there been mailing lists which eventually folded? Why? 

Have there been bb's which folded? Same reasons? 

Does your research area or discipline, or one you know of, need a mailing list or a 
bulletin board? Do you think it would work? Why do you think they don't have 
one? 

FTP 

software document graphics computer audio other 
files games files 

how often you get these 
kinds of files 
number of files you 
make available 
number of different 
sites 
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Do you find anything complex about using FrP? 

How complex when you first started using it? 

How do you find things? Have you used archie? 

Why do you use file transfer? What are the major advantages or disadvantages of this 
technology? If not valuable, why not? 

1C0uid you get the information you get from files from anywhere else? If yes, Why do 
you use lists in addition to that other resource? What is the difference? 

Do you pay for this technology? If so, how? 
If not, how much would you be willing to pay for them if you couldn't have them 
otherwise? 

How and when did you learn of this technology? 

How did you first tty out this technology? 

Could your research area or discipline, or one you know of, use file transfer? Do you 
think it would work? Why do you think they don't use it? 

Databases 

Database How often? How long? Contribute? Complex? 

What do you use them for? 

Why do you use databases? What arc the major advantages or disadvantages of this 
technology? If not valuable, why not? 

1C0uid you get the information you get from db's from anywhere else? If yes: 
Why do you usc lists in addition to that other resource? What is the difference? 

Of the information resources that you need to use, are more available on networks, or 
by other channels? 

Do you pay for this technology? If so, how? 
If not, how much would you be willing to pay for them if you couldn't have them 
otherwise? 



How and when did you learn of this technology? 

Did you first learn of this resource or the technology to access this resource, 
or both at the same time! 

How did you first try out this technology? 
Workshop on NIR Instructions found with resource Help 
from a co-worker 

Could your research area or discipline, or one you know of, use databases? Do you 
think it would work? Why do you think they don't use it? 

Ubl'UY Catalogs 

How often do you use Arizona's SABIO system via networks (notincluding while 
in the library?) Complexity? 

Have you used other libraries' catalogs via networks, i.e. while not on their 
campuses? Which ones? How often? 

How did you access these catalogs? Telnet, special software, through 
another library catalog? Complexity? 

When would you stop searching other catalogs? 

Why do you use library catalogs online? What are the major advantages or 
disadvantages of this technology? If not valuable, why not? 

How and when did you learn of this technology? 

How did you first try out this technology? 

Commcn:ial 
What bibliographic services have you used? How often? Complexity? 

What other conunercial database services have you used? How often? 
Complexity? 

Are there some things you've tried out of curiosity, and not used again? 
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Why do you use these services? What are the major advantages or disadvantages of this 
technolOgy? If not valuable, why not? 
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Could you get the information you get from files from anywhere else? If yes, why do 
you use commercial services? 

How are these resources paid for? Grant, Personally, Dept. 
Would you be willing to pay for them if you couldn't have them otherwise? 

How and when did you learn of this technology? 

How did you first tty out this technology? 

Could others in your research area or discipline, or one you know of, use commercial 
services more? Why do you think they don't use it? 

What kinds of information do you access with gopher? 

How do you find information on gopher? Have you used VERONICA? Complexity? 

Why do you use gopher? What are the major advantages or disadvnntages of this 
technology? If not valuable, why not? 

lCould you get the information using another technology? If yes, why do you use 
gopher? 

How and when did you learn of this technology? 

WAIS 

What kinds of information do you access with W AIS? 

How many times have you used WAIS? Complexity? 

Why do you use W AIS? What are the major advantages or disadvantages of this 
technology? If not valuable, why not? 

lCould you get the information you get from W AIS using any other technology? If 
yes, why do you use WAIS? 

How and when did you learn of this technology? 



www 

How and when did you learn of this technology? 

Could others in your research area or discipline, or one you know of, use, gopher, 
wais, or www more? Why do you think they don't use it? 

NETFIND. etc. 
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Have you used NETFIND or other programs to find e-mail addresses and other kinds of 
information? Which programs? Complexity? 

Geaend iJd"ocm.atioa 

How long have you used electronic mail? 

Do you own a computer and modem? 

Can you access networks from your office? From home? Modem? What type 
computer? 

Do you access the network through a CCIT account or other shared computer or is 
your computer directly connected to the network? 
If directly, what kind of software do you have? 

Now I want to ask you some questions about what makes information valuable to you. 

Here is a list of ways that you can get infonnation. Would you talk about what makes 
them important? 

Think about tile most recent new journal that you started reading. How did you learn 
about that journal? 

NIR Use and Network Orientation of Others compared 
to you 

have collaborators who use NIR resources? 
in own discipline 
in other disci plines 

Are there people from outside your discipline who read the same mailing lists or bb's 
you do? 

Are there people outside your discipline who use the same files you do? 
Are there people outside your discipline who use the same databases you do? 



Have you ever recommended any network resources to a colleague or 
student, or shown them how to use? Why or why not? 
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Everyone has a different attitude towards new technologies. Some people like to give 
themselves time to evaluate the usefulness of a new technolOgy before using it. 
Others are curious to try something out when they hear about it. Compared to 
other people you know, would you say that you generally try new technologies 
out when you hear about them, or do you give yourself some time to evaluate 
before trying? 
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APPENDIX C. INfERVIEW CODING SHEETS 

Type of Communication Channel 

Scope of Channel 
Size of 
Audience 

One-to-one 

Within research area 

Heard from contact or 
colleague within 
research area. 

Heard at conference. 

Mass media Read in mailing list or 
bulletin board 
pertaining to research 
area. 

Read in journal or 
newsletter pertaining to 
research area. 

Outside research area 

Heard from friend or relative .. 

Heard from computer or 
software dealer. 

Heard at CCIT workshop. 

Heard from librarian. 

Read in general reading. 

Read in CCIT or library 
mailing. 

Read on menu and tried. 

Read in general mailing list or 
bulletin board. 



Use or Non-Use 

Use -- Any comment ab out using 
NIR which does not indicate 
intention to discontinue use. 

Use occasionally -- Resource or 
technology is not needed on a 
regular basis, e.g. a library 
catalog. 

Non-use 

Tried and rejected -- Tried NIR 
briefly, didn't like it. 

Heard of but not used. 
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Discontinued -- Used for a longer 
period of time, then discontinued. 

Experimented with NIR --
Use regularly -- Daily or systematic Experimented with the technology 

use of the technology or resource, to see what it would do, did not 
e.g. an e-mail list. continue to use. 

NIR Compatibility and Incompatibility with Need 

Com patibility with Need 
Has need to retrieve 
inf ormati on. 

Has need to disseminate 
information. 

Has need for diversion. 

--------------------

Incompatibilty with Need 
Information available via NIR is not 

needed. 

Academic experts (i.e. the subjects) do 
not need to hunt for information -
information comes to them. 

Already overloaded with information. 
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NIR Compatibility and Incompatibility with Previous Practice 

Compatible with Previous Practice 
More computer/network literate 

than colleagues. 

Unpublished papers in field being 
disseminated by NIR. 

Enjoys computers or NIR. 

¥odem in home. 

Sub ject has own node on Internet. 

Incompatible with Previous Practice 
Less computer/network literate 

than colleagues. 

Insufficient critical mass of 
networked colleagues. 

Office not networked (must connect 
with modem). 

Does not enjoy computers. 

NIR Compatibility and Incompatibility with Social Norms 

Compatibility with Social Norms 
Facilitates scholarly communication. 

NIR uses networks, and networks 
are good for academia. 

Facilitates efficient work 

Facilitates creative, spontaneous 
discussion. 

This NIR information resource 
serves the public -- one case in 
which a database designed by 
academics was also used by the 
public. 

Using NIR instead of paper saves 
U·ees. 

--_._---_. 

Incompatibility with Social Norms 
Reading non-peer-reviewed chatty 

electronic discussions is a waste of 
time. 

Assistants do information retrieval 
work. 

NIR makes control over intellectual 
property difficult. 

Because NIR use is not rewarded in 
promotion and tenure process, it is 
play, and work has priority over 
play. 

NIR promotes non-scholarly 
reliance on abstract, instead of full 
text of document. 
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Relative Advantag-es and Disadvantag-es of NIR 

Relative Advantages Relative Disadvantages 
NIR is faster, more convenient than Slow response time, or tedious. 

other methods. 

NIR resource is free -- others cost 
money. 

NIR resource has no non-NIR 
alternative. 

Can get answers to questions in e
mail discussions. 

Can search NIR electronically 
(unlike print). 

NIR resource better quality than 
other resources. 

Mail and bibliographic information 
on same system. 

Can ignore e-mail by automatically 
filing it. 

Flag in your mail prompts you to 
read message. 

Can't transmit graphics easily. 

There's a better way to get the task 
done. 

Software from FrP site may have a 
virus. 

Accessing NIR databas.e costs too 
much. 

Can't tell what you're getting from 
an FrP site. 

Retrieved information has to be 
printed. 

Disadvant~es of electronic 
discussions: 

Too many messages clog e-mail. 

Message too short for full 
discussion of an issue. 

Header doesn't tell whether message 
is from list. 

Novices use lists inappropriately. 



Complexity 

Simplicity 
NIR is simple. 

Good software makes NIR simple. 

NIR is not too complex fa others. 
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Complexity 
NIR is somewhat complex. 

NIR is too complex for others. 

Inadequate hardware or software 
makes NIR complex. 

NIR is too complex. 

Too many standards too learn. 



Trialability of Different Technology Types (TT) 

Most Trialable Medium Trialable 
IT advanced 

IT bulletin boards 
technologies -
WArS. World Wide IT Compuserve 
Web. 

IT gopher 

IT INFO -- INFO is a 
gopher-based 
campus-wide 
information system 
at the University of 
Arizona 

IT bibliographic 
databases 

ITFTP 

IT library catalog 

IT mailing lists 

IT telnet 
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Least Trialable 

IT research databases 

IT retrieving files 
from listserver 

Note. Subjects did not comment on trialability. Therefore. the trialability 
of the various technologies was based on the researcher's assessment of 
trialability. rather than the subjects' assessment. These codes were applied 
to cases based on the type of NIR used. 



Resource Type 

Research-Related 
Specifically research-related -- e.g. 

e-mai1list about phonology to a 
phonologist. 

Generally research-related -- e.g. 
e-mail list about linguistics to a 
phonologist. 

Unpublished research papers. 

Research-related but low level or 
uninteresting. 

Conference announcements or 
addresses of colleagues. 
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General Interest 
Library catalogs. 

Avocational information 

General addresses, phone numbers, 
etc. 

Academic information, not research 
related -- e.g. e-mail1ist for 
university committee work 

General purpose software, or 
information ab out computers or 
software. 

Note. In some cases, a resource type code, like library catalog, is also a 
trial ability code. So that these codes will not be confused, and analyzed 
separately, the trialability codes are differentiated from the resource type 
codes by the prefix IT. 
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