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Health care environments rely on computerized systems to
manage patient care information. This requires nurses to access
and use the information stored in these systems. Nursing
education must prepare its students beyond computer literacy.
Today's nurses must be information literate.

This study describes diffusion of computer use in schools of
nursing. Specifics examined include the extent of computer use,
expectations of use, views of leaders, and selected institutional
characteristics. Leaders in computer use at 106 randomly selected
National League for Nurses (NLN) accredited schools of nursing
received the 123 item, investigator-developed, survey. The survey
achieved a useable response rate of 69%. Findings show extensive
diffusion of computer literacy, most notably Email, among
administration and faculty. Conversely, diffusion of computer-
based information literacy, that is, the use of computer
technology as a tool that enables the identification, acquisition,
and analysis of nursing information, is inadequate. Nursing
education has made little progress over the last 10 years
integrating computer-based information literacy into the
educational process.

The diffusion of innovation in nursing warrants further
study. Future research could include: patterns of computer use by
specific user groups, the identification of communication patterns
in nursing education, and the impact of nursing's culture and

history on the diffusion of innovation.
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INTRODUCTION

The use of computer technology has exploded in health care during the
last decade. Hospitals and health care organizations rely on complex
computerized information systems to manage data within the organization.
Computer use has moved from simple data management to the facilitation of
information literacy. For example, the electronic patient record is no longer
a futurist idea. Therefore, nurses entering the workforce must be able to
access and retrieve data, as well as manage information using this technology.
To prepare nurses for these challenges, schools of nursing must make computer-—
based information literacy integral to their academic programs.

Computer literacy is increasingly an expected behavior. However, the
use of computers as a tool for the identification, acquisition, and analysis
of information is not. BAs early as 1987, opinion leaders for the American
Nurses Association (ANA) shared their vision of the role of computer use in
nursing education. "A curriculum that does not include the access and

retrieval of information and communication via electronic networks is

deficient in preparing professional nurses".1 Nursing education has yet to

achieve the professional preparation envisioned by the these early leaders.
This study describes the diffusion of computer use in schools of

nursing, examining the extent of computer and information literacy,

expectations of use, views of leaders, and selected institutional

characteristics. Elements of the diffusion of innovation2 framework provide a
basis for interpretation of the research findings.
Diffusion of Innovation.—

Diffusion is "a process by which an innovation is communicated through

. q ‘ 2, p.5
certain channels over time among members of a social structure".”’ P To

evaluate computer and information literacy, this study considers two important
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elements of the social structure that effect diffusion: norms and opinion
leaders. Norms establish a pattern regarded as typical behavior. The norms
of computer and information literacy are apparent in equipment availability,
user support systems, admission requirements and curricula.

Innovations enter a social system through opinion leaders, who often
hold upper level positions in organizations. The communication of ideas
occurs either horizontally, among members of similar social standing, or
vertically, among members of lower social standing. Horizontal communication
occurring among like-members of a social structure is the first step in
diffusion. Vertical communication, however, among unlike members of the social
structure promotes diffusion throughout the organization.

Diffusion of Computer Literacy.—
Over the past 30 years, two themes have emerged describing computer

literacy. These themes include the concepts of: the use of computers to:

accomplish tasks, and the use of computers to facilitate learning.3—8 These
concepts provide the definition of computer literacy for this study.

With regard to task accomplishment, discussion in the literature
addresses the educational computing needs of health professionals, benefits
and barriers to computer literacy, strategies for overcoming barriers, new
applications of computer use, and the implications for nursing

education. Ly, BaS

Although there was effort to integrate computer use in nursing

1
education, 1,12 there was little evidence that nursing's social structure had
changed sufficiently to incorporate this technological innovation into the

. 8, 18-23
mainstream of curricula or educational use. ’
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In 1984, Walker7 illustrated the poor diffusion of computer use among
leaders in nursing education. Her national study found the primary use of
computers in schools of nursing was word processing with some research
functions. Moreover, few deans and chairs of schools of nursing used
computers themselves. These leaders had little knowledge of computer
capabilities, the ethical and legal implications of use, and potential
outcomes of use.

Information Literacy.—

The term information literacy is new to nursing literature. Ranum

22 ; ; ;
(1994) uses the term to describe the need for information literacy among
pre-medical students. Information literacy includes computer literacy as a
component, but encompasses the ability to identify the need for information,

the ability to identify the specific information needed, the ability to

acquire, evaluate and use the information. Ranum22 reported that medical
students remain ill-prepared for computerized management of information.

In 1988, a group of nurse leaders participated in the Working Group
Eight Task Force on Education of International Medical Informatics Association

(IMIA). These nurses defined broad competency statements in nursing

. 23 i . , .
informatics for practicing nurses. However, widespread integration of this
task force's work into all levels of nursing education has been slow. Most
frequently, computer-related education applies to the activities of graduate

level programs.6'18’20'21’23’26_30 For example, Heller et al.,18 demonstrated

there was an unmet need for nurses with specialized preparation to provide
leadership and direction in the applications and management of information
technology in nursing and health care. While by 1992, four academic¢ programs

prepared nurses for specialized practice in nursing informatics, Anderson
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.166 ) ; .
Hup reported "...it is rare to find even an introductory computer class

included in undergraduate curricula”.
Clearly nursing education recognizes the need for information literacy.
The skill prepares students to understand and use various modes of inquiry,

acquire and interpret relevant nursing data and information, to think

31
critically, and to problem-solve . While nurse leaders associated with the

informatics are developing new ways of structuring nursing knowledge and

systems to assist in decision making,zg’30 the use of computers as tools to
promote these skills in nursing education remains poorly diffused.
Nevertheless, many nurses recognize that computer technology
increasingly provides new ways to access information. Participation on
mailing lists (listservs) through Internet is available for most nursing
specialties. The National League for Nurses (NLN), the ANA, and Sigma Theta
Tau have on-line resources for nurses. Clearly, the literature indicates that
computer literacy as an increasing expectation. Further, computer-based
information literacy is beginning to diffuse, as evidenced by availability of
graduate coursework in informatics, research in new knowledge areas (expert
systems, decision support toocls), and the increased recognition that computers
provide access to information which supports in practice. What is not clear
in the literature is the current status of computer use in schools of nursing.
This study explores the current level of diffusion of computer and
information literacy in nursing education by asking the following questions:
1) To what extent do schools of nursing demonstrate computer literacy and
information literacy? 2) Is the ability to use computers a norm in schools of
nursing? 3) How do the leaders in schools of nursing view computer use? 4) Are

selected institutional characteristics associated with frequent computer use?
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METHODS
Sample
The study surveyed a random sample of 106 schools of nursing from the

November, 1993 NLN list of schools of nursing granting bachelor's or higher
degrees in nursing. This random sample produced a representative distribution
of schools from each of the four nursing alliances: Western Institute of
Nursing, Midwest Alliance of Nursing, Southern Council for Collegiate
Education for Nursing, and Northeastern Organization of Nursing. Prior to
survey mailings, telephone calls to schools identified the individual most
familiar with the extent of computer use. These opinion leaders included
deans, directors of resource or computer learning centers, and faculty. This
identified individual received the survey directly.

Instrument

Elements of Dillman's Total Design Method - provided the basis for the
investigator-developed, 123 item, mailed questionnaire. User groups
identified for each item included: administration, faculty, undergraduate and
graduate students. Response categories were: frequent use (several times a
week to daily), infrequent use (several times a term to several times a
month), never, and don't know.

Section I described the extent of diffusion of computer and information
literacy in nursing education. The use of applications to accomplish tasks
operationalizes computer literacy. The use of applications that facilitate
the access and management of information operationalizes information literacy.

Section II explored the norms of the school of nursing. The normative
expectation of computer literacy is operationalized through the level of
support for hardware, software, and users. The normative expectation of

information literacy is operationalized by the computer literacy admission
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requirements and the curricular integration of computer literacy courses.
Opinion leaders' levels of agreement with positively-phrased statements about
computer use further represent these norms. Section III determined selected
institutional characteristics such as source of funding, educational mission,
and region. Within the context of these variables, the study explores the
scope of diffusion of computer and information literacy within the social
structure of nursing education. Section IV asked respondents to comment on
computer use in their school including groups of users and the effects
computers had on education.

Data Analysis

The survey yielded an overall response rate of 72%. Of the 76 (N=106)
returned surveys, 69% (n=73) were useable. Data analysis did not include 1
duplicate survey and 2 late arrivals.

Statistical analysis included frequency distributions reported in
percentages, cross-tabulations and Pearson's chi-square analysis, with
contingency correlation. Content analysis of qualitative data yielded
consistent themes within each category.

FINDINGS
Computer Use

The survey results reveal a remarkable range of computer and information
literacy among responding schools. A few schools indicated a high level of
information liﬁeracy by reporting sophisticated integration of technology and
curriculum, such as operating a community computing system and initiation of a
"21st Century" learning lab with bedside terminals. Conversely, some schools
indicated a low level of computer literacy by reporting a paucity of up-to-
date equipment, poor administrative support, and low faculty motivation for

computer use. One respondent reported that, although the associated
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university was networked and completely on-line, the school of nursing was
"neither connected nor wired for a LAN". On-line access to information, even
for the computer expert, was not available. Computer equipment was old and
money for upgrading was "not the highest administrative priority".

The frequencies of identified uses shows the diffusion of computer
literacy in many schools (see Table 1). Consistent with diffusion of
innovation theory, the heaviest user group is administration, followed by
faculty. Administration and faculty are the most frequent users of word

processing in over 90% of the reporting schools. Over 60% of schools report

frequent student use. Conversely, Walker's7 findings showed only 36.8% of
faculty, students and staff used word processing.

Of particular interest are findings about Email use. Over 67% of
schools report their administration and faculty use Email frequently.
Considering the newness of this technology, the high level of use demonstrates
a more rapid diffusion of Email than word processing. This occurred despite
requirements of a network with special hardware and software. Rapid diffusion
significant commitment of resources indicates the utilization of this
technology as a normative expectation by the schools. Beyond word processing
and Email, faculty and students most fregquently use computers for computer-
assisted instruction (CAI), on-line documentation, testing, and multi-media
and visual aids.

Eighty-eight percent of schools report their administration frequently
use computers for the management of student records. Slightly more than 50%

of schools report their administration and faculty use the technology for

course development. Comparatively, Walker7 reported 31.2% of schools used

computers in 1984 for these tasks.
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Regpondents to this study indicate many of the same benefits and
limitations to computer use as researchers reported in the 1980's. Benefits
include: individualized, self-paced learning; versatility of learning tools;
improved efficiency/proficiency; enhanced learning environment; improved
access to data/resources; prepared students to handle information.
Limitations include: administrative support and resources for
hardware/software, the training of faculty and staff, lack of motivation by

=i3 g
faculty to learn, and fear of computers.8’11 pdSy 16, 1921, 24, 25 Interestingly,

analysis of survey findings reveal a paradox between espoused benefits of
computer use for students and a remarkably limited knowledge of levels of
student use. That is, respondents reported substantial agreement with
benefits and barrier statements in literature, but also reported that they did
not know how students used computers (see Tables 1 - 3, "don't know"
responses). This contradiction indicates a lack of diffusion to student
groups, yet warrants further study.

Administration is the most frequent user of information literacy
applications (see Table 2). Database management is a good example. While 32%
report frequent faculty use, 70% of schools report administration frequently
uses database management. This demonstrates a conceptual shift from task-
focused computer use to computer use for data management and manipulation.

Development of databases presents a different story. Thirty-three
percent of schools report faculty never develop nursing databases; almost 60%
of schools report their students never develop databases. The lack of
recognition of databases as an information management strategy represents a
significant loss of valuable knowledge and experience for faculty and

students.
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Half of schools report that administration frequently uses advanced
statistics, spreadsheets, and graphs. Thirty-three percent of schools report
frequent use by faculty and graduate students. Diffusion and use of these
applications to undergraduates is occurring in 49% of schools, at infrequent
levels of use.

Frequent use of the Internet by administration and faculty occurs at
nearly 50% of the schools. Yet, about 35% of schools report infrequent use of
the Internet by students. Faculty and student groups at over 50% of schools
frequently use local on~line library services. It is interesting to note that
while less than 10% of respondents "do not know" the level of use of on-line
library services by students, 25% of respondents did not know the level of
Internet use for that group. Respondents report low frequency of use by
students for other resources available via the Internet such as professional
listservs, and national on-line library services.

Norms
Support for Computer Use.—

Although opinion leaders were unaware of how much students were using
computers for various purposes, the normative expectation of computer literacy
is evident for administration and faculty. Schools provided faculty with
computers in all but 8 schools (11%). Most schools (86%) access wide area
networks such as Internet or Bitnet, while local area networks (LAN) are in
place in 60% of the schools. Rooms with computer access are available in most
schools. These findings substantiate a significant financial commitment by
the schools. On site computer labs, many staffed, are available in 99% of the
schools surveyed. In addition, help desks, lists of experts and other support
systems are very frequently available.

Computer literacy skills provide the foundation for development of

information literacy. Schools that expect computer literacy from incoming
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students will more easily build on these skills during the educational
process, producing information-literate graduates. Except for the few schoolg
that require computer literacy for admission or require computer courses,
survey results do not demonstrate the normative expectation of information
literacy. O©Only eight schools (23%) require computer literacy for
undergraduate admission. This expectation increases slightly at the graduate
level (12 schools, 29%). Fewer than 10 schools report plans to include

computer literacy as a pre-requisite for either level of education.

In 1992, Zroskie21 found that 79% of the schools surveyed did not
require computer literacy. While some schools offered elective courses on

nursing information systems, many schools did not offer any computer related

courses. Although findings show minimal growth in this area, Zroskie's21
study supports the finding that information literacy is not a normative
expectation in nursing education.

To further clarify the types of computer classes available to nursing
students, respondents from 48 schools described courses relating to computers
and nursing offered at their schools. Most of the coursework was at the
graduate level. Major categories included: research or theory courses
requiring computer use, Informatics, and computer basics. Three schools offer
advanced informatics. Eight schools reported computer classes available from
other university divisions. These results support the finding that computer-
based information literacy is not yet a normative expectation.

Opinion Leaders Views.,-—

Opinion leaders reported overall agreement with positively- phrased
computer literacy statements (see Table 3). These positively-phrased
statements explored the usefulness of CAI, electronic conferencing, computer

exercises, and the ethical and legal issues of computerized information



Diffusion of computer use 12

systems. The statements were selected to provide an overview of the elements
in the shift of thinking that will accompany strong valuing of computer-based
information literacy. The lack of discrepancy between use and views
demonstrates computer literacy is a normative expectation among opinion
leaders. Horizontal diffusion is occurring as expected. However, vertical
diffusion of this expectation has not yet diffused to student groups.

Examples of statements that generated the highest level of agreement
were: "Informatics is increasingly important in nursing education" and
"nursing has a definite role in the design and evaluation of computer
information systems". The statement that generated the highest level of
disagreement was: "nursing is primarily an information processing discipline”.
Institutional Characteristics.—

The analysis for association between frequency of use items and
institutional characteristics included: source of funding (public or private),
region, and mission of school, with several items of use (high and low
frequency), and statements on computer use in nursing. No significant
association can be statistically inferred using Pearson's chi-square with
contingency correlation (p = .05). The data were not sufficiently robust to
support inference of statistical significance.

SUMMARY

An individual can be computer literate without being information
literate. However, to be information literate today, computer literacy is
essential. This study demonstrates diffusion of computer literacy through
administration and faculty of most surveyed schools of nursing. The normative
expectations of computer use by administration and faculty are evident in the
financial commitment of schools in hardware, networking, and user support.

Agreement by opinion leaders with statements validating computer use in
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nursing education further endorse the normative expectation of computer
literacy among administration and faculty.

Unlike administration and faculty, the level of student use is not as
evident from survey results. The high numbers of "don't know" responses
reported for this group suggest the lack of diffusion of computer use, or
inadequate vertical communication; warranting further study.

The frequency of Internet use demonstrates the beginning of the
diffusion of computer-based information literacy. User groups from many
schools are accessing local on-line resources. Opinion leaders could
facilitate increased access of national on-line resources through seminars
and inservices. The use of the Internet to access a variety of resources
would stimulate investigation of the limitless information available, while
building computer-based information literacy skills. Integration of
electronic conferencing into coursework can promote collaboration between
students and faculty. A basic foundation in computer literacy can promote the
development of information literacy skills for nursing students.

IMPLICATIONS FOR NURSING EDUCATION

Schools of nursing have not yet integrated the concept of computer-based
information literacy into nursing education. Nurse educators must re-think
the use of computers to support nursing judgment and clinical decision making.
It is essential for schools of nursing to incorporate computer and information
literacy skills intoc the core elements of nursing education thereby preparing
students for the challenges of information management throughout their
practice. 1In the first semester of nursing school, students could begin to
build their own bibliographic databases, tools that will serve them through

school and beyond.
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The process of innovation diffusion in nursing warrants continued study.
Understanding communication patterns within schools of nursing, and the impact
of nursing's culture and history on nursing education, can help identify
strategies to promote diffusion of innovation. It is critical to provide
nurses with the necessary knowledge to meet the challenge of the volume of
information diversity they will encounter throughout their education and

professional careers.
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Percent of Schools

Reporting Extent of Computer Literacy Use

Care Plans

Agplication User Group Frequent Infrequent Never Don't EKnow
Word Administration 93% 6% 0% 0%
 hmas e L Faculty 82% 12% 0% 1%
basic
spreadsheets Undergraduate 60% 27% 0% 8%
d hi
anc grapiic®  graduate 69% 23% 1% 8%
E-Mail Administration 74% 15% 7% 3%
Faculty 67% 23% 7% 0%
Undergraduate 26% 30% 21% 20%
Graduate 29% 28% 21% 22%
Management of Administration 88% 8% 1% 1%
d
SEntlent Faculty 41% 40% 9% 8%
Records
Course Administration 57% 26% 11% 3%
Doviaiopesmnt Faculty 55% 34% 5% 3%
Multi-media Faculty 49% 38% 8% 2%
Ba8 agadom Undergraduate 21% 48% 20% 8%
visual aids
Graduate 19% 52% 19% 8%
Interactive Undergraduate 27% 48% 24% 1%
i ith
S g, e Graduate 12% 38% 32% 124
Video Discs
Interactive Undergraduate 19% 30% 38% 10%
Learning with .. duate 19% 30% 40% 11%
CD-Roms
Interactive Undergraduate 37% 56% 1% 3%
Learding MIBH  seaduaes 15% 53% 16% 15%
CAT
Documentation User Group
: inical 3=
. Not Specified 41% 33% 16% 10%
Settings
23% 29% 33% 15%
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Percent of Schools
Reporting Extent of Information Literacy Use

| Application User Group Freguent Infrequent Never Don't Know
Statistics, Administration 51% 37% 3% 8%
graphs, Faculty 34% 59% 1% 43
advanced
spreadsheets Undergraduate 5% 49% 19% 22%
Graduate 30% 47% 6% 15%
Database Administration 70% 22% 1% 6%
MARGEneant Faculty 32% 51% 7% 8%
Undergraduate 8% 23% 41% 29%
Graduate 5% 36% 29% 29%
Development Faculty 15% 30% 33% 21%
;;;:;::ilslg Undergraduate 4% 14% 58% 19%
Graduate 7% 23% 49% 18%
Internet Administration 48% 33% 8% 8%
Faculty 42% 37% 12% 4%
Undergraduate 11% 36% 25% 25%
Graduate 15% 33% 26% 26%
Electronic Faculty 47% 33% 18% 17%
Conferencidg . .0 oraduate 14% 25% 40% 16%
Graduate 19% 20% 41% 18%
LOCAL On-Line Faculty 59% 33% 3% 1%
ii?ii;is Undergraduate 42% 38% 4% 9%
Graduate 45% 40% 4% 8%
NATIONAL On- Faculty 24% 48% 11% 14%
iiijiczibrary Undergraduate 7% 41% 23% 25%
Graduate 14% 41% 17% 25%
Professional Administration 24% 21% 26% 25%
T etanten Faculty 25% 27% 21% 23%
Undergraduate 7% 19% 36% 33%
Graduate 10% 19% 33% 34%
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Extent of Opinion Leaders Agreement with Statements
on Computers and Nursing

Statement

Opinion
Leader

Strongly
Agree

Agree

Neutral Disagree

Strongly
Disagree

Don't
Know

Nursing is
primarily an
information
processing
discipline.

Leader

Faculty

30%

12%

22%

21%

19% 21%

20% 15%

3%

4%

4%

26%

Informatics is
increasingly
important in
nursing
education.

Leader

Faculty

81%

27%

18%

32%

0% 0%

19% 4%

0%

0%

1%

7%

Nursing has a
definite role in
the design and
evaluation of
CIS.

Leader

Faculty

79%

27%

12%

36%

4% 1%

21% 3%

1%

0%

1%

14%

CAI offers
flexible and
individualized
learning
experiences.

Leader

Faculty

75%

32%

21%

45%

1% 1%

14% 1%

0%

1%

1%

5%

Computer
exercises
increase student
comfort with NIS
& HIS.

Leader

Faculty

67%

28

30%

28

3% 0%

11% 0%

0%

0%

0%

12%

Elec.
conferencing &
file exchange
.+« promote
professional
development ...

Leader

Faculty

67%

27%

22%

31%

4% 1%

19% 0%

0%

0%

5%

23%

Understanding
the ethical and
legal issues
associated with
«es CIS is
important.

Leader

Faculty

84%

55%

15%

26%

1% 0%

8% 0%

0%

0%

0%

11%°

Leader =

respondent's view.

Faculty = respondent’'s perception of

faculty view.
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INTRODUCTION

Nurses acquire, produce, use and disseminate huge amounts of
information in their professional roles. Nursges entering the
workforce must possess the technical skills to function
effectively as care providers in sophisticated, information-
intensive environments. Since hospitals and health care
organizations rely on complex, computerized information systems to
manage patient care data, these gkills need to include cowputer
literacy. However, as the volume of health care information and
the technological advances in information systems explode, nurses
must go beyond simple computer literacy and become information
literate. Education in these processes will prepare nurses to
undertake the challenges of information management during their
education and throughout their careers.

Very simply, computer literacy is the ability to use the
computer: to accomplish tasks, to learn, and as an effective tool
in nursing practice. Computer literacy itself, however, does not
provide the skill to manage information. Information literacy, on
the other hand, includes computer literacy as a component but
extends user understanding into the identification, acquisition
and analysis of information. Therefore, the definition of
information literacy is: 1) the ability to identify the need for
information, 2) the ability to identify the specific type

information needed, 3) the ability to find the information and
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then 4) evaluate and use the information (Ranum, 1994).

Nursing education recognizes the importance of information
literacy skills. It prepares students to understand and use
various modes of inquiry, acquire and interpret relevant nursing
data and information, and to think critically and problem-solve.
Yet the use of computers as tools to promote computer and
information literacy skills in nursing education remains poorly
documented (Lange & Brownie, 1986; Grobe et al., 1987; Grobe,
1988; Ronald, 1988; Romano, 1988; Heller, et al., 1988; Graves &
Corcoran, 1989; Heller, et al., 1989; McGonigle & Eggers, 1991;
Brennan & Fitzpatrick, 1992; Ozbolt & Graves, 1993, Carty, 1994).

Therefore, the purpose of this study was to document the
extent of diffusion of computer use in nursing education by
exploring the following questions: 1) To what extent do
schools/colleges of nursing demonstrate computer literacy and
information literacy? 2) Is the ability to use computers an
expectation in schools/colleges of nursing? 3) How do leaders in
schools/colleges of nursing view computer use? 4) Are selected

institutional characteristics associated with frequent computer

use?
REVIEW OF LITERATURE
The use of computers in nursing has been a topic of
discussion in the literature for 30 years. In that time, there

was little documentation of the diffusion of computer use in

5
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nursing education. A diffusion of innovation's framework provides
some understanding of the progress. Although a comprehensive
analysis of diffusion of innovation research and computer use in
nursing education is beyond the scope of this paper, the elements
of social structure, including norms, opinion leaders, and
communication networks have been drawn from Rogers' (1983) work to
provide a basis for interpretation of research findings.

Diffusion is a "process by which an innovation is
communicated through certain channels over time among members of a
social system" (Rogers, 1983, p. 5). Innovations, such as
computer literacy and information literacy, usually enter a system
through the most elite and innovative members, the opinion
leaders. Members of this group usually share similar status,
educational background, communication networks, and are highly
conforming to system norms.

The norms of a social system establish a standard, model or
pattern regarded as typical behavior. The social system supports
the norms with mechanisms to promote the expected behavior. The
norms of computer and information literacy are apparent in
equipment availability, user support systems, and the integration
of subject matter in admission requirements and curricula.

Essential to diffusion within a social structure, such as
nursing education, is the communication of information.

Communication networks consist of groups of interconnected
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individuals linked by a "patterned flow of information" (Rogers,
1983, p. 25). Diffusion research has shown that most individuals
evaluate an innovation on the basis of subjective peer evaluation
within their communication networks. The communication of ideas
happens most frequently between individuals who are "similar in
certain attributes such as beliefs, education, social status" (p.
310). Diffusion between like members flows horizontally, with
little or no diffusion to unlike groups. This can act as a
potential barrier to diffusion. Effective diffusion is more
likely to occur when communication is vertical - from opinion
leader to novice, between unlike groups. The large body of
literature on computers in nursing offers a vertical channel of
communication with opinion leaders outside their individual social
structure (school, college or department of nursing) .
Computer Literacy

During the 1970's, schools of nursing that had computers
primarily used them for storage, retrieval and manipulation of
records and secretarial tasks (Ball & Hannah, 1984). As the
technology evolved, the use of computers in some schools/colleges
of nursing diffused to include the management of the educational
environment, instruction, and educational research. Nurse leaders
evaluated uses and the usefulness of computers in education.
During the early 1970's, a study conducted under the auspices of

the International Federation of Computing, identified the
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educational needs of health professionals in computing. The
findings showed that all nurses should have a general knowledge of
the computer and data processing, and that this content should be
a part of the curricula of schools of nursing. The study further
asserted that some nurses should be educated so they could
effectively use a computer and contribute to the development of
automated systems (Ronald, 1981; Walker, 1986; Romano, 1988;
Heller et al., 1989).

Ronald at the School of Nursing, State University of New
York (SUNY) at Buffalo, developed an introductory course for
baccalaureate nursing students in the use of computers in health
care. As a result of this leader's work, "Implications for
Computer Technology for Nursing" became a model for the
development of parallel courses offered by other universities
world-wide. The elective course focused on hands-on experience
with a main-frame system, data collection, learning BASIC
programming, and using an editing system to individualize
standardized nursing care plans (Ball & Hannah, 1984; Ronald,
1981; Reomnald et al., 1991).

Leaders identified benefits and barriers to the use of the
computer and its applications in nursing education. These
included: efficiency of productivity, flexibility and enhancement
of learning, individualized learning, and increased comfort of

use. Barriers included: computer-phobia and user anxiety,
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resistance to relinquish control over learning process, high
start-up costs and lack of administrative support, paucity of
software. Strategies identified to reduce barriers addressed
administrative issues such as resources for equipment, increase
knowledge base and hands-on experience in the use of computers
(Collart, 1973; Meadows, 1977; Ronald, 1981; Ball & Hannah, 1984;
Billings, 1984; Brose, 1984; Grobe, 1984; Sweeney, 1985; Kellogg &
Garcia, 1985; Nelson & Carlstrom, 1985; Lange & Brownie, 1986;
Parks, 1986; Newbern, 1986; Saba & McCormick, 1986). Diffusion of
computer use was just beginning. Studies demonstrated that the
social structure of nursing education had not changed sufficiently
to incorporate this technological innovation into the mainstream
of curriculum or educational use.

In response to the concerns of leaders in nursing education,
the American Nurse's Association (ANA) published a "user-friendly"
pamphlet to assist schools of nursing and faculty in the
integration of computers into their curricula (Grobe et al.,
1587). The pamphlet addressed the most common questions and
concerns of administrators and faculty who considered using
computer-assisted instruction (CAI) in nursing education. Topics
included: organizing for the integration of computer use,
preparing faculty, planning for CAI, and hardware and software
issues. The introductory style of the pamphlet indicated that

many schools/colleges of nursing were only beginning to consider
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computer use in nursing education. These respected and highly
positioned opinion leaders provided a strong voice to promote
diffusion of use.

In her 1984 national survey, Walker (1986) studied the
extent of computer use among deans and chairpersons of schools of
nursing. Part I of thisg survey addressed how and who used
computers and computerized information in nursing education, and
"philosophy of use" (p.167. Part II of the study identified
factors that enhanced or prevented the use of computers in the
nursing education environment. Part III asked respondents to
identify potential outcomes and perceived benefits, and perceived
constraints to adoption and use of computers.

Walker found the primary use of computer technology was word
processing, with some research functions. She also noted a lack
of strategic planning and decision-making regarding computer
integration into curriculum or administration. Furthermore, Ffew
deans or chairpersons used computers themselves. This group
reported little knowledge of computer capabilities, potential
outcomes of use, or the social, ethical and legal implications of
use. Walker stated "Nursing must address the challenges and
rethink the total educational environment. The degree of impact
that computer technology will have on nursing will be influenced
by our ability to recognize issues, prepare suitable responses,

and actively formulate solutions" (p.170).
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In 1992, Zroskie undertook a study to determine trends in
graduate nursing education with regard to computer literacy. The
investigation examined content, method of presentation, and the
inclusion of required, rather than elective, information systems
courses. Also surveyed were computer literacy requirements for
admission to and graduation from the programs. Findings showed
the majority of graduate nursing programs included nursing
information systems courses, although most were electives. There
were also a "sizable" number of programs that offered neither
information systems content or computer literacy. Zroskie's
findings demonstrate that the norms of many schools had not yet
actualized the diffusion of computer literacy into their
educational systems.

Computer literacy in medical education has progressed along
a time-line similar to nursing. Medical education has used
computers for teaching tools with educational software
(simulations) since the 1970's. The use of these tools continued
their technological development progressed. However, the use of
artificial intelligence (AI) to develop c¢linical decision-support
systems began much earlier. The work in AI developing programs
such as MYCIN and INTERNIST provided the foundation for knowledge-
based programming. Work in this area contributed to the
development of expert systems in almost every field, including

nursing {(Clancey et al., 1979, Gorry, 1984, Shortliffe & Clancey,
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1984, Veloski & Blacklow, 1986, Hoffer & Barnett, 1990, Holmes et
al., 1992, Pincetl, et al., 1992, Wormuth, 1992, Cooper & Owens,
1994, Stephens & Reber, 1994, Pincetl, et al., 1993).

By comparison, schools of business have used mini/mainframe
and microcomputer technology in their educational environments
extensively since the 1970's. Frand & Britt (1989) surveyed 175
schools of business nationally to assess where business schools
were in the computerization process. The study reported faculty
and student literacy and productivity, and faculty analytic use of
computers in a "late growth phase", showing a "real use of and
dependence on this technology" (p.72). Clearly, the use of
computer technology and the diffusion of computer literacy has
been more extensive in schools of business than in schools of
nursing or medicine..

Information Literacy

By the mid-1980's, the nursing literature shifted from
teaching computer literacy to the study of informatics. However,
as Zroskie (1592) demonstrated computer literacy was not
widespread. The leaders in the use of computers in nursing had
embraced computer and information literacy. The next step was the
development of a new nursing specialty.

A nursing specialty, informatics, evolved from the
integration of computer science, information science and nursing

science. Nursing's role in the design and implementation of
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systems and computer applications for nursing practice,
administration, research, and education became evident in the
nursing information community. The implications for redefining
and expanding nursing knowledge seemed boundless (Ball & Hannah,
1984, Walker, 1986, Lange & Brownie, 1986, Schwirian, 1986, Grobe,
1988, Hannah, 1988, Norman, 1988, Renshaw & Ganley, 1987, Romano,
1988, Ronald & Skiba, 1987, Heller et al., 1989, Saba, 1989).

Leaders in nursing informatics moved to coordinate their
voices with those in other informatics groups.

In 1988, a group of nurse leaders participated in the
Working Group Eight Task Force on Education of International
Medical Informatics Association (IMIA). These opinion leaders
defined broad competency statements in nursing informatics for the
nurse educator. The competency statement identified three levels
of competency (user, modifier, and innovator) and functions within
each level for the nursing role. Primary informatics functions
required of the nurse educator were communication, test
processing, data base management, data analysis, and computer-
assisted instruction.

However, widespread integration of the task force's work
into the structure of nursing education has been slow. For
example, in 1989 Heller et al., surveyed acute care hospitals,
nurse experts and nursing students to document the need and

rationale for developing nursing informatics as a graduate level
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specialty. The results clearly favored the development of a
graduate specialty in nursing informatics by all groups surveyed.
Further, the study demonstrated there was an unmet need for nurseg
with specialized preparation to provide leadership and direction
in the applications and management of information technology in
nursing and health care. As a result, the University of Maryland
developed a program of graduate study. The wide-spread use of
micro-computers, the increasing body of knowledge in nursing
informatics, and leaders work on informatics committees within
professioconal organizations (for example the ANA, NLN, and IMIA),
provided impetus for development of other formal and informal
programs of informatics study across the country.

In spite of the number of reported new programs, there was
little documentation of the diffusion of informatics and computer
technology into nursing education. Most frequently, the
discussion of informatics was in relation to the activities of
graduate level programs. The literature describes course work and
certification programs (Romano & Heller, 1990; McGonigle & Eggers,
1991; Jacobs & dela Cruz, 1992; Summers et al., 1990; Summers,
1992; Zroskie, 1992; Noll & Murphy, 1993). By 1992, four academic
programs prepared nurses for practice in nursing informatics.
Three of these granted master's degrees and one awarded a doctoral
degree. 1In spite of the progress being made, nursing informatics

had not, on the whole, received the educational attention it
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deserves (Simpson, 1992). Validating the need for preparation of
nurses in these new roles, career opportunities for nurse
informaticists were expanding rapidly as the field developed
(Anderson, 1992, Carty, 1994). Carty stated "it is imperative
educational needs of the specialty be addressed” (p.177).

As a product of the work in informatics, nursing literature
is replete with new concepts in nursing, such as minimum data sets
and the development of nursing expert systems. New ways of
thinking about the types of knowledge nurses possess and use are
being explored. Nursing knowledge itself is being examined and
redefined (Moritz, 1990; Wainwright, 1991; Brennan & Fitzpatrick,
1992; Ozbolt & Graves, 1993).

The literature shows that although work on artificial
intelligence, the development of decision-support systems, and
expert systems began earlier in medicine than in nursing, even
medical students remain ill-prepared for the management of
information in their professional lives. Naeymi-Rad et al. (1993)
argue that medical education should move from the lecture format
to methods such as problem-based learning, in which learning is
student directed, and occurs in groups as well as individually.
He states "physicians must become information managers"™ and the
integration of information technology into curriculum will
contribute to their success. Ranum (1994) identifies informatics

concepts missing from the pre-medical preparation of students that
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limit their ability to access and utilize up-to-date information
available to them. Ranum states that although computer literacy
is useful, it is only one element of the knowledge base necessary
to cope with the information needs of a medical student or
practicing physician. Surely, the information management needs of
clinical nurses are as great as those of their colleagues.

Limited literature exists discussing the number of schools
or colleges of nursing that offer undergraduate and graduate
courses in nursing informatics or computer literacy. One survey
done in 1989 of 1559 schools of nursing reported that only 16% of
baccalaureate and higher degree programs required courses in
computer technology. 1In fact, Anderson (1992) reported "..... it
is rare to find even an introductory computer class included in
undergraduate curricula" (p.166). As early as 1987, opinion
leaders identified the value and need for nurses prepared to
function competently in computerized environments. "A curriculum
that does not include the access and retrieval of information and
communication via electronic networks is deficient in preparing
professional nurses" (Grobe et al., 1987).

The last two years have produced large numbers of articles
in newspapers and popular publications on the Internet. DeLoughry

in the November 2, 1994 edition of the Chronicle of Higher

Education reported that being involved in mailing lists on the

Internet is the best way to keep current in one's area of
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expertise. In this medium, people discuss the latest newg in
their discipline and share up-to-date information on research.
Today, "lists" are active on the Internet for almost every
specialty of nursing. Major nursing organizations such as Sigma
Theta Tau, NLN, and the ANA have valuable resources that are
accessible via the Internet.

New leaps in technology suggest that multi-media
communication will soon be commonplace in many homes. The
diffusion of this technology has staggering implications for
nursing practice. It is time that informatics be an integral part
of all nursing or pre-nursing curricula, and that nurses take a
leading role in directing the growth of this technology in health
care.

The purpose of nursing education is to prepare individuals

for the practice of the profession of nursing. That

preparation should both encompass the requirements for entry
into practice, and to the greatest extent possible,
anticipate the requirements for the nursing practice in the

future (Hannah, 1988, p.12).

How have the use and integration of computer technology
diffused throughout the system of nursing education in the past
decade? This study explores the following questions:

1) Tec what extent do schools/colleges of nursing demonstrate
computer literacy and information literacy?

2) Is the ability to use computers a norm in

schools/colleges of nursing?
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3) How do the leaders in schools/colleges of nursing view
computer use?
4) Are selected institutional characteristics associated
with frequent computer use?
METHODS
Design
The design of this study was descriptive. Dillman's (1978)
total design method provided the basis for a mailed survey. The
investigator explored the extent that schools and colleges of
nursing demonstrate computer and information literacy within a
diffusion of innovation framework.
Sample
The study surveyed a random sample of 106 NLN-accredited
schools and colleges of nursing that grant bachelor's and higher
degrees in nursing (50% of population). 2An initial telephone call
to the selected schools/colleges of nursing identified the
individual most familiar with the extent of computer use. The
opinion leaders most frequently identified were deans, directors
of learning resource or computer resource centers (LRC/CRC), and
faculty. A post-card followed the initial mailing one week later.
Schools/colleges of nursing received a follow-up phone call 3
weeks post-mailing. Non-respondents received a complete mailing 4
weeks later (see Appendix A) .

The four nursing alliances: Western Institute of Nursing
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(WIN), Midwest Alliance of Nursing (MAIN), Southern Council for
Collegiate Education for Nursing (SCCEN), and Northeastern
Organization of Nursing (NEON), formed the basis for evaluation of
possible regional influences. The random sample produced a
representative spread of schools/colleges of nursing from each
alliance.

Of the 76 (N = 106) returned surveys, 73 were useable,
yielding a response rate of 72%. The usable response rate was 69%
(n = 73). Data analysis did not include 1 duplicate survey and 2
late arrivals.

In an attempt to have non-respondents return the surveys,
the survey requested recipients to return the questionnaire even
if they were unable or unwilling to answer them. The investigator
received completed questionnaires only.

Instrument

The investigator developed a 3 part, 123 item gquestionnaire
(see Appendix B). Using a Likert scale, respondents described the
frequency of computer use for different user groups and level of
agreement with statements regarding computer use in nursing.
Identified user groups included: administrators, faculty,
undergraduate and graduate students. The likelihood of frequent
use provided the basis for the choice of user groups for each
item.

Section I described the extent of diffusion of computer and
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information literacy in nursing education (items 1 - 73).
Specific types of computer use represented computer literacy and
information literacy. For this study, the operational definition
of computer literacy was the use of applications that accomplish
tasks such as word processing; e-mail; documentation of nursing
practice; testing knowledge; managing student and personnel
records. The operational definition of information literacy was
the use of applications that facilitate the access and management
of information such as development and management of data bases;
advanced statistics; use of Internet; and budget analysis.
Section II explored the norms of the school/college of nursing
(items 73 - 118). Opinion leaders' level of agreement with
statements about computer use and the extent of equipment, user
support, curricular integration and admissions requirements
represented these norms. Section III determined selected
institutional characteristics such as source of funding,
educational mission, and region (items 119 & 120). Within the
context of these variables, the study explored the scope of
diffusion of computer and information literacy within the social
structure of nursing education.

Prior to mailing, external and internal reviewers (2 each)
evaluated the questionnaire. Peers identified these individuals
as experts on computer applications in nursing. In conjunction

with the review of literature, the experts provided additional
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evidence of the questionnaire's content validity, instrument
clarity, format and efficiency. Random selection of 106 schools
or colleges of nursing (50% of population) controlled threats to
external validity. Time constraints prevented a pilot study.
Human rights protection followed the guidelines of Oregon Health
Sciences University.

The strength of this descriptive design was its ability to
gather a large amount of data from a population sample effectively
and efficiently. This design utilized a "snap-shot" picture of
the current level of computer and information literacy to evaluate
diffusion. The limitations of the study include: no pre-test;
potential responder bias; some survey items that produced
confusing responses. Finally, not every use-related question
evaluated all user groups. The findings indicated gaps in
potentially significant information about the use of electronic
communication by administration.

Data Analysis

Using the statistical program CRUNCH, a data set included
the school/college, its region, all items and each possible
response as variables. Missing data included unanswered questions
and multiple responses for a single-answer item. During early
analysis of the data, it became evident that questions designed to
elucidate "yes or no" answers did not provide the clarification

intended (items #89, 91, 111, 117). In addition, the low use
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responses for questions about documentation in nurse run clinics
and in faculty practice (items #58 and 59) indicated the wording
of the questions did not provide for extraneous variables. Item #
121 (developmental stage of computer use) lacked a fully developed
a framework for response. The investigator eliminated these
items.

Frequency distributions and percentages evaluated the level
of diffusion of computer and information literacy in
schools/colleges of nursing. Analysis of the frequencies for each
item indicated that collapsing response categories clarified
interpretation of the results. The categories “daily’ and “several
times a week' comprised the category “freguent use'. The
categories “several times a term' and “several times a month'
comprised the category “infregquent use'. Results report response
categories "never' and “don't know' geparately.

Cross-tabulations and Pearson's chi-square analysis (with
contingency correlation) evaluated potential associations between
selected items and institutional characteristics. Percentages are
based on the total number of returned, usable questionnaires from
responding schools (N = 73).

During the discussion of the survey results, the term
“school' describes a school, college or department of nursing.

The terms “undergraduate' and “graduate' refer to student

populations.
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FINDINGS
Survey Results
Computer Literacy.-—

Word processing, basic spreadsheets and graphs are the most
frequently and widely used computer applications in nursing
education (see Appendix C). Ninety-three percent of the schools
surveyed report administration freguently uses these applications,
while >60% of schools report frequent use by faculty and students.
Walker (1986) found only 36.8% of surveyed faculty, students and
staff used word processing. These and subsequent computer
literacy findings are significantly higher than Walker's findings.

Schools (87%) reported administration frequently used
computers for the management of student records, while 50% the
number of schools reported frequent use by faculty.

Administration and faculty in over 50% of reporting schools used
the computer for course development and management. Only 53% of
schools reported administration frequently used the computer for
personnel management. With use of the technology up significantly
since the mid-1980's, the following finding was most remarkable.

Nearly 90% of schools reported use of e-mail by
administration and faculty. While schools reported student groups
used Email much less frequently, it ig noteworthy that 20% of
schools did not know the level of use for these groups. A further

21% reported students never use e-mail. The independent nature of
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Email use may have contributed to the lack of knowledge about
student use, especially if faculty do not communicate with
students through this medium.

Greater than 70% of schools reported use of computers for
testing student's level of knowledge by both faculty and
undergraduate groups, while graduate use was much less. In 50% of
schools, faculty frequently used computers for multi-media and
audio-visual aids. Over 30% of reporting schools never used the
computer to develop problem analysis skills. Over 40% of schools
report students never used computers for distance education.
Although many nurses use computerized care plans in work
environments, 30% of schools surveyed did not incorporate the
technology into this task during the educational process.

Over 80% of schools reported use of CAI for interactive
learning in both student groups, the highest use among
undergraduates. Interactive learning with video-discs or CD ROMs
was less widely and less frequently used.

Clearly, computer literacy, as operationalized by these
applications, was more diffuse among the leaders: administration
and faculty. Word processing, basic spreadsheets and graphs and
Email, however, widely used by all groups.

Information Literacy.-—
As with computer literacy applications, administration is

the most frequent user of information literacy applications (see
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Appendix D). Database management is a good example of this.
Seventy percent of schools reported administration frequently uses
this computer application. Faculty frequently used database
management in 32% of schools reporting. These findings
demonstrated a shift in the focus of use from task and production
to the management of data. Students, in general, have not made
this shift as demonstrated by less frequent use. Forty percent of
the schools reported undergraduates never manage databases, while
graduates in the same number of schools used database management
infrequently. Nearly 30% of schools did not know if students used
this application.

The development of databases is quite a different story.
Thirty-three percent of schools reported faculty never develop
nursing databases. Up to nearly 60% of schools reported their
students never develop nursing databases. Nearly 20% of
respondents did not know the level of database development by
these groups. Unfortunately, this represents the loss of a huge
base of untapped knowledge and experience.

Administration most frequently used advanced statistics,
spreadsheets and graphs at 51% of schools. 2An additional 37% of
schools reported infrequent use by this group. About 33% of
schools reported that faculty and graduate students also
frequently used advanced statistics, graphs and spreadsheets.

Interestingly, the use of these applications was diffusing to
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undergraduates at 49% of schools, although at infrequent levels of
use.

Sixty-one percent of schools reported frequent use of
computers by administration for budget analysis. Only 23% of
schools reported infrequent use for budget analysis. Faculty at
40% of the schools never used a computer for budget analysis.

Frequent use of the Internet by administration and faculty
occurred at nearly 50% of the schools. Approximately 35% of
schools reported infrequent use of the Internet by students, while
25% reported students never use the Internet. Over 75% of schools
reported frequent use by faculty and both student groups of local
on-line library services. Interestingly, while 25% of respondents
did not know if students used the Internet, less than 10% did not
know if students used on-line library services.

Resources available via the Internet such as professional
listservs, accessing national on-line library services or
databases were much less frequently used by all groups. However,
respondents frequently reported "don't know" about the level of
use in student groups.

Norms
Support for Computer Use.-—

The level of support for hardware and equipment

operationalized the normative expectation of computer literacy in

schools of nursing. Findings demonstrated this norm. IBM or PC's
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were the predominant computing envirconment in 57% of schools. The
remaining 40% of schools reported mixed PC/ Macintosh, with 2
schools reporting “other'. Sixty-one percent of schools reported
using local area networks (LAN). Eleven percent more had plans
to develop LAN's. Despite the fact that respondents in 5% percent
of the schools did not know if their school used a LAN, these
findings indicate a major financial commitment by schools to the
technology.

Of the schools reporting, 86% participated in a wide area
network (WAN), such as Internet or Bitnet. Eighty-eight percent
of schools participated in a larger university system. Schools
provided computers and access to the Internet to faculty, though
the questionnaire ineffectively evaluated the mechanism for this.
Sixty-three percent of schools reported encouraging students to
own computers, while only 33% encouraged ownership of modems.

Over 50% the schools reported they had rooms capable of supporting
electronic or computer-linked equipment to enhance the educational
process. However, 14% of the schools reported their schools had
none.

User support systems were also in place in the majority
(78%) of schools reporting. Computer labs were open and staffed
at 72 of the 73 schools reporting (99%), 82% of which had computer
labs in the schools themselves. To augment the use of computer

labs, lists of experts and a help desk were available at 70% of
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the reporting schoocls. These results indicate that access and
support for computer use was available to students. Further, the
results suggest that the schools expected the use of these
technologies as part of their educational process.

In the area of curriculum, computer literacy was an
admission requirement for undergraduates or graduates in less than
20% of reporting schools. None of the remaining 80% were
considering it a pre-requisite. Courses were available to
undergraduates “to ensure computer literacy' at 52% of reporting
schools, with most of them offered on an elective bagis. For
graduates, however, the availability was not quite as high: 42% of
schools offered computer courses to graduate students, again
predominantly elective.

As requested, some respondents wrote in courses offered at
their schools of nursing relating to computers and nursing. Of
the 48 schools (66% of sample) completing this section, 15 offer
classes on “Computers in Nursing,' 9 at the graduate level (2
required), and 6 at the undergraduate level {(all elective). Among
the 28 informatics courses described, 1 school of nursing reported
a series of graduate courses leading to a degree in informatics.
One school described courses in informatics required at the
undergraduate level.

The majority of courses identified, however, did not

specifically focus on computers in nursing. The required courses
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focused on research, theory or statistics courses at both the
undergraduate and graduate levels. Schools also reported the
availability of elective courses on statistical packages and
specific applications.

Views of Leaders.--

This section of the survey included 7 positively phrased
statements concerning computer literacy and information literacy
in nursing (see Appendix E). Participants indicated their level
of agreement and perception of faculty agreement to these
statements. Overall, the leaders agreed to strongly agreed with
the statements. Faculty agreement consistently ranged between 20-
30% less than the opinion leader's. Disagreement was reported as
occurring more frequently in the faculty group. Cross-tabulations
demonstrated some evidence of association between views and use,
however, chi-square analyses were not statistically significant.

An interesting finding concerned the statement “CAI offers
flexible and individualized learning experiences'. Consensus on
this statement was overwhelmingly positive with one exception.
Results included only one “strongly disagree' response in the
leader and faculty opinion categories.

Five of 7 statements elicited “don't know' responses from
the leaders: “computer exercises can increase student comfort with
the use of hospital and nursing information systems' and

“understanding the ethical and legal issues associated with the
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use of computerized information systems is important'. Items
regarding faculty opinion yielded between 4 - 19 “don't know'
responses. The statements focusing on the professional role of
nurses and the implications of information processing or
information processing systems for nursing returned high responses
in the “don't know' or “neutral' categories. These responses may
be due, in part, to an insufficient knowledge base of the nursing
implications of the technology, or a reluctance of opinion leaders
to verbalize ideas contrary to the norms of their institution.
Institutional Characteristics

The institutional characteristics assessed in this study
were: region, source of funding (public or private); educational
classification of school - teaching (liberal arts and
comprehensive), research (doctoral granting and research), or
academic health center.

The analyses of association between items representative of
computer and information literacy, and the various institutional
characteristics included cross-tabulations and Pearson's chi-
square (with contingency correlation). Although there was some
evidence in a few calculations that associations may exist, the
evidence was not strong enough to be conclusive at traditional
levels of statistical significance (p <.05).

For example, the comparison of the mission of the schools

and electronic conferencing in the undergraduate group rendered a
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P = 0.0510. However, the minimum expected frequency was 1.1 and 6
of 9 cells (66.7%) had expected frequency of <.5. Therefore, the
chi-square p value was not necessarily accurate. Most p values
reported in statistical analysis of the data were >.7. The data
were not robust enough to support inference of statistical
significance for the items measured.

Respondent's Comments.-—

The survey asked respondents to comment on information about
identified groups of users, major effects of computerization on
nursing education, and provide any other comments on computer use
at their school of nursing. Of the 49 (67%) respondents who
completed the user section, 14 (29%) reported “Everyone is a
user'. An additional 14 respondents reported a “wide variety of
users'. In rank order, administrators, secretaries, researchers,
informatics faculty, and "young" faculty and those who use
computerg at home were the 5 individual user groups most
frequently identified.

Respondents (n = 50) most frequently identified the
following major effects computers had on nursing education:
individual, self-paced learning (22%); versatility of learning
tools (14%); rapid/improved communication; distance learning
(10%) . The following less frequently mentioned effects of
computer use were (in descending order): enhances

classroom/learning environment; improves access to resources/data;
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prepares students to handle/process information; improves
efficiency/proficiency (including word-processing, organization of
records, and presentation of information); increases decision
making skills; and prepares students for the workplace; increase
knowledge base; promotes exploration, collaboration and change;
and provides new teaching strategies. Finally, 2 schools stated
that “pre-computer methods were the mainstay of the program' and
“computers had little effect on nursing education’.

Interestingly, the respondents indicated many of the same
limitations researchers reported in the 1980's: administrative
support and resources for hardware/software, the training of
faculty and staff, lack of motivation by faculty to learn, and
fear of computers (Ball & Hannah, 1984, Grobe, 1984, Walker, 1984,
Armstrong, 1986, Lange & Brownie, 1986).

Sadly, one respondent reported that, although the associated
university was networked and completely on-line, the school of
nursing was not connected nor was the building wired for a LAN.
On-line access to information, even for the “computer expert', was
not available at this particular school of nursing. Computer
equipment was old and money for upgrading was "not the highest
administrative priority". This example illustrates the powerful
role a school's social structure, specifically its norms, has on
the diffusion of innovation.

DISCUSSION
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This national survey focused on the diffusion of computer
literacy and information literacy in nursing education. A "snap-
shot" picture of the level of usge and support for computer
technology, combined with the views of leaders in computer use
within the organization, illustrated the extent of diffusion over
the last decade.

An innovation usually enters a social system with the
leaders and diffuses to individuals of lower status. In 1984,
Walker's study of computer use among deans and administrators of
schools of nursing showed a very low level of use. This has
changed. Administration and faculty are computer literate and
many go beyond.

Of interest was the rapid diffusion of Email use in nursing
education. Email, is a fairly new application by comparison to
word processing. Furthermore, it requires that users be networked
with special hardware and applications. 1In 1986, Walker reported
only 36% of faculty, staff and students used word processing in
schools of nursing (p.168).

Today, the extent and frequency of e-mail use are
competitive with the extent and frequency of word processing use
in nursing education. Furthermore, it is very similar to the
level of Email use in the business school environment. The rapid
integration of e-mail into nursing education shows the significant

commitment in resources to the utilization of this technology.
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The commitment of resources demonstrates that Email and other
computer literacy computer uses have become normative behaviors in
nursing education. The near universal provision of equipment,
LAN's, availability of computer labs and CAI among responding
schools supported this.

The diffusion of information literacy is beginning in all
groups. The frequency of Internet use at the majority of schools
is a good example. Accessing local resources is wide-spread among
schools and user groups. Although accessing national on-line
resources is much less frequent, opinion leaders could easily
facilitate this. Seminars on the use of electronic communication
to access, retrieve and utilize information would develop skills
necessary to move around the Internet. Accessing information from
a variety of national resources, sharing ideas on professiocnal
listservs or reading Sigma Theta Tau's on-line journal would
stimulate investigation of limitless resources while building
information literacy skills. Students (from all user groups)
would soon be “surfing the Net'. Faculty could include aspects of
classwork on-line through the use of conferencing software, thus
promoting collaboration and discourse between students.

The development of information literacy requires a
foundation of computer literacy. Findings showed that computer
literacy is not an expected knowledge base of beginning nursing

students. A near absence of computer literacy admission
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requirements and the paucity of required courses demonstrates
this. Diffusion of information literacy into the norms of nursing
education has not occurred.

Schools reported much lower use among students than other
groups. The “don't know' response rate for this group was
consistently high. This was especially true for information
literacy items such as electronic communication and resource
management. These responses could have resulted for the following
reasons: students are using the technology independently or
students do not communicate their computer activities to opinion
leaders. If communication among information literate gtudents is
horizontal, then it igs possible for the knowledge and use of the
technology to progress independently of leaders in the school
environment. This is an area for future research. Thig study's
findings however, indicate communication of this innovation
remains restricted to the leader groups: administration and
faculty.

Rogers (1983) states that if a social system is resistant to
change, the behaviors of its opinion leaders reflect the norms of
that system. Diffusion of innovation will be slow. Although the
expressed opinions of the leaders support the concepts of computer
and information literacy, the strength of their agreement does not
correlate with level of use. Barriers within the social structure

of nursing education limit a more extensive integration of the
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technology into curriculum, admission requirements and the process
of education.
Implications for Further Study

It is clear diffusion of innovation in nursing warrants
continued research. Future research could include patterns of use
by specific user groups, identification of communication patterns
in nursing education, identification of factors to minimize the
barriers to change. Understanding the impact of computerization
on the types and uses of information in nursing practice can guide
curriculum planning in nursing education. Finally, analyzing the
impact of nursing's culture and history on the diffusion of
innovation could provide opinion leaders with tools to facilitate
the implementation of ideas.

Thirty years have passed since Bitzer (1963) introduced the
first computer-assisted instruction module into her maternity
nursing class. In the late 1970's, Ronald introduced the first
computers in nursing course. Today, many of Walker's findings are
still pertinent. Computer classes are available as electives in
most schools, though computer literacy is still not a requirement
for admission. More people are using computers and those that
are, are using them a to accomplish a lot more.

Nursing education has not adopted the concept of computer-
based information literacy as an integral process to enhance

nursing practice. The knowledge and use of computerized
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information systems facilitate the nursing process in clinical
settings. Hospital databases contain a wealth of pertinent
patient care data. Nurses prepared to access, retrieve and manage
data available in computerized information systems will have a
wealth of information to support their clinical judgment.
Information literacy is one of nursing's most valuable tools.

In light of the trends in health care to redefine nursing,
it seems prudent that nurses be able to demonstrate their skills
as information coordinators for patient care. Nurses have
mastered this role over the centuries by assessing, planning,
intervening and evaluating patient needs, and communicating the
plan of care with the team. It is essential that nursing
incorporate computer and information literacy skills into the core
focus of nursing education. These gkills can only serve to

promote professional excellence and quality patient care.
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