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Abstract

A quantitative survey of faculty in a research university setting examined how faculty are using the Internet in their scholarly work: contacting colleagues, gathering support, conducting research, disseminating knowledge, and publishing results. Contacting colleagues was the aspect of scholarly work that was most supported by Internet use. There were moderate correlations for conducting research and disseminating knowledge with the presence of works online and published articles. Extent and scope of communications were found to increase with years of use, but use decreases with years of age. There was moderate support for organizational and environmental factors in contacting colleagues.
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Introduction

In some ways similar to the transition from the manuscript era to the age of print, a major paradigm shift in human communications has been occurring. This change is being ushered by the digital convergence of traditional communications technologies and media (mail, phone, etc.) into a global, computer network (Eisenstein, 1979; McLuhan and Powers, 1992; Tapscott, 1993). The global linking of computer networks into the Internet was established on the premise that it would offer expeditious exchange of information between researchers using education, government, and military networks.  

Like previous innovations of its kind, the use of the Internet for communications leads to technological and social change. These changes occur whether or not social implications are made part of the planning for computer networks. Key to understanding this innovation is the notion that computer networks are not merely new technology, they are also a new communications medium (McLuhan and Powers, 1992). Any change in the use of technology represents a change in the way people interact, which is inherently social and organizational (Giacquinta and Bauer, 1993). 

As this study was concerned with faculty use of the Internet for scholarly work, access to computers and network technology was a given. Several studies confirm that on most campuses, faculty are provided with computer accounts which give them access not only to network applications, data, and devices, but also to communications applications that let them share information and ideas with each other (Gillespie and Dicaro, 1982; Kiesler and Sproull, 1986). Beyond its proliferation on campuses throughout the world and the increase in faculty use, scholars feel that this new medium has already altered the way that faculty communicate and conduct research (Holden and Wedman, 1993). Thus, although some observers have warned against increasing isolation of individuals with increasing computer use (Danziger, 1985), computer networks tend to expand communication between people. 

Literature Review

The notion that adopters and their environment must change along with the innovation itself during implementation is echoed in much of the adoption and implementation literature (Rogers, 1995; Grønhaug and Kaufmann, 1988). For users with organizational roles that offer greater discretion (such as faculty), Danziger and Kraemer (1986) found that computer use was largely determined by user characteristics and the organizational environment. Kiesler and Sproull (1986) note that slack (discretionary time and resources), expertise (knowledge that is shared among adopters), and zeal (enthusiasm) provided by change agents and early adopters are key environmental ingredients for faculty adoption and use of computer technology.  

The presence and access to appropriate technology have been identified as factors in adoption and use of an innovation with educational potential (Fullan, 1991), but what about those factors which promote mindful and productive use by faculty in their professional development? Looking to the faculty productivity and educational innovation literature, the framework for promoting this type of change opens a much wider vista; one that takes into account the statuses, experience, and preferences of faculty as well as other organizational and environmental factors.

Researchers studying faculty research productivity have called for more empirical studies of faculty scholarship (Peterson and Corcoran 1985; Dill, 1986). Keller (1985) points out that research about higher education is ironically threadbare (i.e., little funding and little interest) in light of how central colleges and universities are to the emerging information society. Creswell (1986, p.87) echoes the concerns of other researchers in this field in stating that “institutional personnel need to become serious students of the nature of their institutions, especially in assessing scholarly research on campus.”

In his review of the literature on faculty productivity, David Dill (1986, p.87) states that the most significant determinants gleaned from previous research are: “the faculty member’s core values and previous socialization, communication with colleagues in the profession, the structuring of tasks or workload, and the values and beliefs of colleagues in the department.” In general, Dill’s review identifies three main influences on faculty research performance: individual, task, and organizational factors.  Individual characteristics include psychological variables such as attitudes and values, but also work habits, and demographics such as age and gender. The task structure includes both actual and expected time commitments under which a faculty member must perform teaching, research, and service. Organizational context includes institutional factors or policies that can impinge on the performance of a task. 

The social and collegial communications among researchers are significantly related to individual research performance (Blau, 1973; Reskin, 1977; Dill 1986). This relationship is an underlying assumption in this study in that Internet use might be related to an improvement in these scholarly communications.  Collegial communications can stimulate involvement of researchers by offering ways to test their thinking, share in their discoveries, and enjoy the social aspects of interaction. Faculty scholars and other researchers can benefit from enhanced and expanded communications with their peers (Blackburn, 1972; Dill, 1986).  

Several factors emerged in studies of educational innovations that suggested the success or failure of implementation. Gross, Giacquinta, and Bernstein (1971) identified the following factors (as associated with success of implementation): clarity of role, adequate skills, necessary resources, compatible organizational structure, and receptivity by its members to the proposed innovation. In their review of the literature, Fullen and Pomfret (1977) recognized two other critical factors: clarity or explicitness and the complexity or difficulty of the change associated with an innovation. Fullan (1991) later identified the following factors as crucial to successful implementation: peer influence, clarity of purpose, training and support, and access or ubiquity.  

Purpose of the Study
What does the presence of a networked computer in a faculty office signify in terms of use? Is the mere presence of technology enough to stimulate its use in the context of scholarly work? Some may think that a "ubiquity" strategy is enough, by providing faculty with the appropriate hardware and software and leaving them largely to their own devices. 

This study explored the factors behind its use as well as its outcomes in the context of scholarly work to gain an empirical understanding of this problem. In the case of college and university faculty who use computer networks to learn and communicate, there can be many benefits (as well as problems) as outcomes of using computer networks as an integral part of scholarly work that includes contacting colleagues and/or gathering support for research. Other aspects of scholarly work include conducting a study and its subsequent dissemination and/or publication of the results. Considering that faculty are reporting decreasing amounts of time for performing their varied duties (Creswell, 1986), there may be outcomes of Internet use that might affect prospects for research or the social and collegial contact that stimulates and refines their development of ideas 

However promising the notion of enhanced communications for faculty scholarship by the use of computer networks, its newness has mitigated against acquiring much knowledge about its benefits and risks. Given the relative paucity of research in this area, it seemed useful to gather descriptive data about how faculty would use the Internet for scholarship. More than simply understanding what types of Internet services they would use, this study was particularly interested in its use for the various aspects of their scholarly work. When they contact colleagues, gather support, conduct research, disseminate knowledge, and publish results, they can benefit from responses and peer review from scholars around the world who share expertise and interest in their work.  

If faculty needs were understood and they were encouraged and supported in their efforts to make use of the Internet within their scholarly work, the increase in the quality and quantity of scholarly communications might improve their research productivity, and that in turn might extend to their teaching and service. Thus, to support faculty development in this important area, there is a need to understand the factors that may promote use of the Internet for scholarly work as well as the outcomes of that use.

Research Questions

Research questions were addressed in the study to determine what promotes and accompanies change when faculty conduct their scholarly work using the Internet. Some questions addressed the importance of factors found in previous research of educational innovations that tend to determine adoption and use, including age, gender, and organizational and environmental factors. Other questions addressed the possible outcomes of this change that can help us understand this innovation in support of scholarly work.

Methods

Sample

Faculty from four schools at a large research university were used to represent diverse (organizational and non-organizational) statuses and environmental factors. Subjects were selected from a sampling frame that was composed of tenured and non-tenured full-time faculty. A stratified, disproportionate random sample was used to obtain an equal number of faculty from each school and thus preserve a relatively equal representation of the schools.

Procedures

Questionnaire construction involved several steps: construction of a preliminary instrument (in both print and e-mail versions) and its use in a preliminary field study among the faculty population, a revision of the questionnaire, and its testing and revision in two subsequent field tests. Questionnaires were mailed and e-mailed three times over an eight week period according to data collection procedures suggested by Salant and Dillman (1995). 

Data Analysis

The collected data were coded and verified by the researcher. The Statistical Package for the Social Sciences was used to analyze the data. A little over one-half (58.3%) of faculty subjects responded, with the majority within the first four weeks of the eight week collection period. Although the survey was conducted using equivalent print and e-mail versions of a self-administered questionnaire, the majority of subjects who returned the questionnaire (91%) chose the print version. 

The distribution of subjects was fairly even for two schools (Education as 34.6%, Arts & Sciences as 30.9%) and increasingly lower for the other two (Business as 22.1%, Math and Computer as 12.5%). The academic rank of faculty respondents was skewed toward seniority with 52% identified as Full Professor, 30% as Associate, and 17% as Assistant. Responses within the three primary areas of scholarship used in this study were 25% for Arts & Humanities, 35% for Social Sciences, and 39% for Natural Sciences. A majority of respondents (77.3%) indicated that their specialty was not computer-based. 

Personal characteristics were reflected as 66% male, 99.3% over 30 years of age. Comparing return versus non-return, more females in the sample returned (68.6%) than males (48.4%). The most non-returns by school (67.9%) were by faculty in the Math and Computer Science fields. 

To determine whether the varying uses of the Internet could be reduced, a factor analysis was performed on the item for overall use and the five types of use by scholarly work. One factor emerged from this analysis. As shown in Table 1, all six items had strong factor loadings (.76 to .92). This factor explained 72.6% of the variance among the six items in the factor analysis. These results permitted the combining of the items for overall (global) use of the Internet for scholarly work into one multi-item scale named GBLUSE.

Table 1

Factor Analysis of General Uses of Network
Communications by Faculty for Scholarly Activities

(Varimax Rotation)

(n=141)

Items                        Factor 1 Loadings

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

Mix of Traditional vs

Internet Communications            .76

Contacting Colleagues              .79

Gathering Support                  .90

Conducting Research                .90

Disseminating Knowledge            .92

Publishing Results                 .82

% Variance                       72.60

  Explained

Eigenvalue                        4.36
Results

As shown in Table 2, years of use was correlated with extent of use of the Internet. Also, with Internet use, there was generally more contact and other scholarly activities outside the university than from within the school (and for some activities, even compared to within the department). 

Table 2

Pearson Correlations of Faculty Uses of

Internet Communications with Years and Scope of Use

(n=141)

         Contact    Gather   Conduct   Disseminate Publish  Global

         Colleague  Support  Research  Knowledge   Results  Use

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

Years

Of Use     .40***    .25**   .25**     .32***      .17      .37***

Within

Department .32***    .33***  .26**     .32***      .24**    .38***

Within

School     .19*      .30***  .21*      .17         .13      .25**

Outside

University .46***    .28**   .30***    .33***      .14      .38***

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

*** p <=.001

 ** p <= .01

  * p <= .05

As shown in Table 3, there was some confirmation of the presence of organizational and environmental factors which (previous studies have shown) tend to support the use of an innovation. Some of these factors (peer support, access to networked computers, access to support, and usage guidelines) were modestly correlated with overall use. Moderate correlations were found between these factors and Internet use for the scholarly activity of contacting colleagues.

Table 3

Pearson Correlations of Faculty Uses of Network

Communications with Organizational Support Factors

(n=141)

         Contact    Gather   Conduct   Disseminate Publish  Global

         Colleague  Support  Research  Knowledge   Results  Use

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

Peer

Support    .34***   .16      .08       .10         .05      .20*

Network

Access     .31***   .11      .11       .12         .01      .19*

Support

Access     .21*     .09      .08       .09         .06      .18*

Usage

Guidelines .21*     .11      .07       .11         .12      .20*

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

*** p <=.001

 ** p <= .01

  * p <= .05

Another analysis was performed using Pearson product-moment correlations to test personal characteristics such as age and gender and professional characteristics such as rank and online publication and their relationship to scholarly activities and global use of the Internet.  

As shown in Table 4, modest correlations by gender were only present in females performing less online dissemination and publication than males. Also, the older the faculty, the less apt they were to use the Internet globally. This was further indicated by a downward trend across scholarly activities with the most use associated with contacting colleagues and the least use for publication. There were moderate correlations for the activities of conducting research and disseminating knowledge with the presence of works online and published articles.

Table 4

Pearson Correlations of Faculty Uses of Internet Communications

With Personal and Professional Characteristics

(n=141)

         Contact    Gather   Conduct   Disseminate Publish  Global

         Colleague  Support  Research  Knowledge   Results  Use

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

Gender     .03      .05      .02       .20*        .19*     .10

Age       -.36***  -.27***   .23**    -.18*       -.09     -.29***

Rank      -.05     -.05     -.03       .07         .09     -.02

Published 

Articles   .27**    .21*     .21*      .26*        .18*     .27***

Works

Online     .20*     .26**    .30***    .32***      .18*     .29***

Evaluate

Online     .04     -.11     -.03      -.12        -.05     -.06

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

*** p <=.001

 ** p <= .01

  * p <= .05

Discussion

Findings primarily supported the use of the Internet for contacting colleagues. This underscores the potential value of this innovation in supporting faculty productivity, especially in the stimulation and refinement of ideas among scholars. It appears that with use, there is a generally positive impact on scholarly work and faculty productivity. Besides support for contacting colleagues, there were moderate correlations for the activities of conducting research and disseminating knowledge with the presence of works online and published articles. 

The extent, type, and frequency of use are associated with various organizational statuses of its users and also to some degree with their non-organizational statuses and some environmental and organizational support factors. There was some awareness of the presence of access to technology, clarity of goals, and other factors considered critical to the implementation stage of an innovation. Specifically, global use of the Internet was modestly correlated with peer support (.20), access to networked computers (.19), access to support (.18), and usage guidelines (.20). Somewhat stronger correlations were found between contacting colleagues and peer support (.34), access to networked computers (.31), access to support (.21), and usage guidelines (.21). Only weak correlations existed between these factors and the other scholarly activities. 

Together with responses by subjects indicating “no” or “low” presence for two support factors (59.5% for usage guidelines and 32.2% for administrative support), these fairly low correlations may indicate both an early state of implementation and the need for providing more support in these areas. 

Other aspects of this study pose limitations. Three types of information were available for the entire sample of faculty: gender, school, and academic rank. These variables were correlated with whether or not faculty returned questionnaires. This analysis of returners and non-returners examined the possibility of sampling bias due to lack of returns. The results of this analysis indicated that females were over-represented in the sample, whereas males were under-represented. Of the females in the sample, 68.6% responded compared to 48.4% of the males. In light of the strong support for computer specialty as an indicator of greater Internet use, another area of consideration is the relatively low number of subjects who identified computer specialty as a focus of their academic work. The majority of respondents (77.3%) indicated that their specialty was not computer-based.

Overall, the results show that faculty tend to be selective in the various ways they use this innovation. The determinants of this differential use are varied and indicate some support for prior knowledge and skills with the underlying technology (i.e., computer specialty), as well as certain organizational and environmental support factors.

Given that increasing use led to increasing extent and scope of scholarly communication, prior knowledge and skills should be operationalized as an important status (Rogers, 1995) in further research as well as in supporting use during the implementation stage of complex innovations like the Internet. 

Administrative and faculty committees can consider these findings to examine the value of clarifying their expectations for this innovation, in providing user-centered support and training situated in the context of their scholarly activities. Some empirical work suggests that planning that takes into account the needs of users of innovations could support implementation (Seashore and Miles, 1990; Huberman and Miles, 1984).  

To some degree, the findings can also be applied to the use of the Internet in other types of organizations where collaboration, communication, and learning are becoming more vital to success in an information-bound and service-based economy. More attention to planned change in the use of this medium is needed, especially that which encourages, rewards, and supports communication and learning in the context of work. 
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