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Health care leaders emphasize the need to include
information technology and informatics concepts in for-
mal education programs.1–4 The Pew Commission4 stat-
ed that the effective and appropriate use of communi-
cation and information technologies was 1 of 21 essen-
tial competencies needed by all health professionals.
The Association of American Medical Colleges
(AAMC) recognized that medical schools needed to
update curricula to include advances in information
technology and medical informatics to ensure that the
curricula are more reflective of contemporary medical
practice.5 The AAMC objectives outline foundational
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informatics competencies needed by physicians in the
21st century and assume that medical students have
mastered basic computer literacy skills. The stated
objectives cover informatics topics for five interwoven
physician roles: clinician, researcher, educator, manag-
er, and lifelong learner. 

In nursing, the need for informatics education is
echoed by the American Association of Colleges of
Nursing (AACN)1,2 and the National Advisory
Council on Nursing Education and Practice (NAC-
NEP).6 The AACN affirmed that in the next decade,
all higher education in nursing must address priori-
ties to include the management of data and technolo-
gy.1,2 Seven broad guidelines related to information
and health care technologies are outlined. The NAC-
NEP released a national agenda in 1997, calling for
the education of nursing students and practicing
nurses in core informatics content, the preparation of
nurses with specialized knowledge in informatics,
preparation of nursing faculty, and the facilitation of
informatics projects through collaboration among
public and private sectors.3,6 This publication was a
call to action but did not include specifics about core
informatics content.

Health sciences librarians are also very interested in
the field of informatics. Over the past decade, sever-
al surveys have been conducted to identify knowl-
edge and skills necessary for the future health sci-
ences librarians. The first survey, conducted in 1993,
was based on the work of the Medical Library
Association (MLA) Task Force for Knowledge and
Skills. The results, according to Roper and Mayfield,7

reported deficiencies in the area of telecommunica-
tion, networking, budgeting, software, and planning. 

The second survey, based on the work of the MLA
Research Task Force, called into question the need for
advanced research skills.8 In more recent years, sev-
eral articles emphasized the need for medical librari-
ans to become knowledgeable about biomedical
informatics.9–11 In 1997, Giuse et al.10 reported on the
results of an extensive project to identify necessary
knowledge and skills sets as well as to build a learn-
ing model to support lifelong learning. The most
interesting results were the comparisons between
users’ and librarians’ views of these necessary future
skills. According to the study, users ranked tradition-
al librarian skills as the most important, whereas
librarians rated personal characteristics such as abili-
ty to work in teams, innovativeness, and leadership
as the most important. The findings of the study res-
onated with higher education beliefs by stressing
skills like critical and analytic thinking rather than
focusing solely on content.

The International Medical Informatics Association
(IMIA) Group on Health and Medical Informatics
Education drafted broad guidelines in 1999 for health
informatics competencies and informatics education
for all health professionals.12 These guidelines delin-
eated learning outcomes for all health care profes-
sionals and those health care professionals specializ-
ing in health and medical informatics. The guidelines
have been endorsed by the IMIA Board.

Despite these activities, the integration of informatics
into formal health educational programs has pro-
gressed slowly. In medicine, Espino and Levine13

found that literature searching, clinical decision mak-
ing, and the Internet were being taught in 26 schools of
medicine and 6 medical informatics programs, but the
lack of interested and knowledgeable faculty was a
primary difficulty in the further implementation of
informatics into medical curricula. Johnson14 conduct-
ed an empirical study of schools of nursing and found
that, in the early 1990s, computer literacy was the only
area of emphasis not addressed by the majority of
accredited baccalaureate nursing programs. Two
recent studies indicate that informatics integration
into nursing curricula has not improved. Carty and
Rosenfeld15 discovered that less than one third of
nursing programs in the United States even addressed
informatics in their curricula. Austin16 reported that
only 3 of 60 computer literacy skills were being inte-
grated into teaching practice by nursing faculty. 

Clearly, there is consensus about the need for infor-
matics education across health care professions. The
AMIA 1999 Spring Congress was held to begin to
address these issues across health professions, focus-
ing on the educational needs in the various health
professions, goals for health informatics education,
and implementation strategies to achieve these goals.

Overview of the Spring Congress

The AMIA Spring Congress was held May 25–27,
1999, in Chicago, Illinois. The two-and-a-half-day
conference used a working format, a new approach
for the Spring Congress. It blended invited panels
and structured breakout discussion sessions to focus
on current issues and future predictions for health
informatics education for three groups of partici-
pants—health informatics researchers, health infor-
matics administrators, and health professionals. The
conference explored the impact of changes in higher
education on health informatics education, the
impact of health care changes on the employment of
health informatics professionals, and the require-
ments for health informatics education. 
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The conference attracted 244 international atten-
dees, including physicians, nurses, medical librari-
ans, and health education and medical records pro-
fessionals. This paper addresses the methods and
findings from the health professions sessions, a
track addressing education of non-informatics
health professionals. 

Methods

Prior to each breakout session, panels of speakers
addressed the general assembly of conference atten-
dees about relevant health informatics education
issues for 90 minutes. Conference attendees then
selected a subsequent 90-minute working session to
attend. Attendees were free to move from session to
session if they wished. This format was repeated for
each of three breakouts, so participants focused on
needs, goals, and solutions for future health infor-
matics education.

The health professions track had the largest number
of conference attendees, more than 130 in the first
two days and more than 90 on the last half day.
Probably because the health professions track
addressed informatics educational needs of health
professionals, it attracted many non-informatics
professionals from all the disciplines mentioned
earlier. Many participants were new to AMIA.
Session attendees sat at tables in groups of eight to
ten. During Day 1, the moderators directed an inter-
disciplinary seating arrangement. Subsequently,
participants self-selected their seats, maintaining
both their original groups and an interdisciplinary
mix at each table.

The working sessions were led by moderators, who
developed specific track goals and processes for the
three sessions. The moderators for the health pro-
fessions track were Carole Gassert, PhD, RN, Diane
Skiba, PhD, and Nancy Staggers, PhD, RN, FAAN.
The goals for these sessions mirrored the conference
goals:  Day 1 addressed needs for informatics edu-
cation of health professionals, Day 2 identified goals
for the informatics education of health profession-
als, and Day 3 proposed strategies to meet the iden-
tified goals for the informatics education of health
professionals. 

The moderators introduced each day’s topic and
gave assignments to each small group. After the
groups discussed their assigned topics, they recorded
their main points on flip charts and subsequently
presented their work to the other attendees. Before
the day’s instructions were given on Days 2 and 3,

the moderators collated findings from the previous
day and presented the summary to the attendees,
being careful to preserve the ideas and wording of
the small group participants. 

Detailed Small Group Instructions

Four trends were identified by the moderators to initi-
ate discussion about the needs of non-informatics
health professionals for informatics education; specifi-
cally, integrated delivery systems, technology, the
changing role of the patient in health care, and higher
education. One of these four trends was assigned to
each small group for discussion. The group built on
the initial ideas in their trends or identified other
important, associated trends. They then spent most of
the session describing the health professionals’ educa-
tional needs that are associated with their trend. 

Based on the needs identified during Day 1, the small
groups during Day 2 were asked to address infor-
matics education goals for non-informatics health
professionals in the year 2010. Using the information
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Table 1 ■

Specific Instructions to Small Groups

Day 1:

Appoint a table leader.

Spend 15 minutes discussing and expanding on your trend.

Spend 45 minutes identifying needs for informatics education
for non-informatics health professionals.

Spend 30 minutes presenting your group’s major points and
listening to other small-group presentations.

Day 2:

For the next 60 minutes, identify informatics knowledge
domains and skill sets required of health professionals in the
year 2010.

Spend 30 minutes presenting your major points and listening
to other small-group presentations.

Day 3:

For the next 60 minutes, accomplish these three tasks:

■ Identify the types of informatics programs needed in 2010.

■ Determine how health care professionals should learn
needed informatics knowledge and skills.

■ Outline five principles guiding this learning.

Identify unique resources required for successfully learning
informatics skills.

Spend 30 minutes presenting your major points and listening
to other small-group presentations.



from Days 1 and 2, the third breakout session focused
on identifying strategies to effect informatics educa-
tion for non-informatics health professionals. Specific
instructions to the small groups for each day are
shown in Table 1.

Findings from the Health Professionals
Sessions

The attendees performed their assigned tasks in live-
ly discussions. The findings discussed in the follow-
ing paragraphs reflect concepts and ideas from the
90-minute sessions each day. Given the time avail-
able, the groups suggested ideas rather than provid-
ing extensive information about each subject.

Day 1: Trends and the Needs of Non-Informatics
Health Professionals for Informatics Education

Groups spoke to the trend of integrated health deliv-
ery systems, including the fast pace of change in
health care delivery systems, the penetration of man-
aged care, and the increasing number of mergers
between health delivery systems. All these com-
pounded the speed of change in health care delivery.
The groups mentioned the shift toward increasing
volume of care delivery in the ambulatory setting,
increasing the complexity of care there. Few atten-
dees were from institutions that had clinical informa-
tion systems in place to span the continuum of care in
these integrated delivery systems. They expressed
the need for data sharing and standards to facilitate
patient care. Mergers among institutions made obvi-
ous nonstandard methods of patient care among
facilities as well as the current difficulty of caring for
patients across settings, and pointed up the need for
standard methods of data sharing. In addition, the
introduction into health care of evidenced-based
practice has mandated a need for outcome manage-
ment and systematic methods of patient care to
include the use of protocols and interdisciplinary
guidelines for care.

The groups outlined trends in technology, such as the
convergence of technologies, faster processing speeds,
miniaturization, and the emergence of bioinformatics.
Other issues raised by the groups included the trend
toward increasing numbers of databases and the need
to use data mining and knowledge discovery tech-
niques. These trends accorded with recent published
findings, including government reports heralding the
emergence of faster, smaller, and smarter technologies
that will ultimately affect the ways we work, live, play,
learn, and receive health care. 

According to Steane and Rieffel,17 miniaturization of
components is projected to reach various strict physical
limits in the next 10 to 20 years, thus ending the appli-
cation of Moore’s Law, which states that processing
power will double every 18 months. Steane and Rieffel
propose that computer processing power, dependent
on nanotechnology, will increase by another 1,000 to
100,000 times the current speed, and that is all. These
authors think that a combination of quantum mecha-
nisms and computer science will take computing power
to its next level. The effect of these advances in comput-
ing power means that many new hardware devices will
become smaller, faster, and cheaper. Concomitant
increases in storage capacity are also a natural evolu-
tion, possibly requiring terabyte hard disks and
petabyte Web spaces. 

In groups in which the role of the patient was discussed,
greater access to health information was seen to increas-
ingly empower patients. With more access to technolo-
gy in the public arena, today’s patients were described
as being more assertive and more apt to use informa-
tion gleaned from Internet resources to challenge
providers’ credibility. The groups thought that conflicts
between recommendations by the provider and those
from online resources would be a greater possibility
than in the past. They also expressed concern about the
growing “digital divide,” whereby patients in the great-
est need of health care have the least access to health
care information for informed decision making.

Other information presented by groups included the
fact that the amount of available health information
is increasing via both the Internet and television.
However, the quality of that information is still vari-
able. In addition to the volume of available informa-
tion, resources have allowed the public greater expo-
sure to alternative and complementary therapies and
other less conventional health treatments in Western
medicine. Increased participation in discussion
groups and support groups via the Internet has
changed methods of support and information
exchange. This type of participation and the increas-
ing access to one’s own health record may actually
increase the demand for services and professional
advice about particular therapies. Last, traditional
sources for advertising, such as television, are merg-
ing with Internet sources, creating a varied environ-
ment in which both commercial and objective sources
of health information appear in the same media.

Trends in higher education that were outlined by the
groups included the use of innovative teaching
methodologies and an emphasis on lifelong learning
skills. The impact of electronic publishing, including
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less lag time in publishing and a perception of less rig-
orous reviews, was discussed. The groups acknowl-
edged the movement toward asynchronous communi-
cation between faculty and students with the use of
electronic mail and other means of technology-assist-
ed education. Technology-assisted educational oppor-
tunities were becoming more commonplace in health
sciences education. Educational strategies ranged
from the simple use of a web page to disseminate
pathology slides to the use of virtual reality to simu-
late a surgery. The groups also emphasized the
increasing demand for newer techniques and comput-
er-mediated learning at a time when funding for high-
er education was decreasing. 

The trends identified by the groups concurred with
recent published findings in higher education. The
higher education literature is replete with articles
highlighting both sides of the computer-mediated
learning debate. In the health sciences arena, wide
disparities exist among schools in the use of technol-
ogy-assisted learning. Some schools of medicine and
nursing use “cutting edge” technologies, such as vir-
tual reality and Web-based learning, while others
continue to promote the use of lectures with the addi-
tion of computer-generated slides. Funding, innova-
tive faculty, information infrastructures, and faculty
knowledge of technology-assisted teaching and
learning strategies are all essential ingredients for the
successful implementation of newer computer-medi-
ated learning opportunities. Like many faculty, the
groups believed that students will demand newer
methods and will therefore serve as catalysts for the
integration of computer-mediated techniques in pro-
fessional health education.

The small groups thought broadly about the need for
informatics education for non-informatics health pro-
fessionals and identified topics in three categories—
needs for information education, educational respon-
sibilities of faculty and students, and organizational
responsibilities.

Needs for Information Education

■ Health professionals should be open to new infor-
mation and methods of evaluating health informa-
tion that is not presented as formal research findings.

■ Professionals need to learn how to critically
appraise information sources and the content of
information within sources, interpret information
to patients of varying cultures, and identify good
sources of information, including Web sites. These
types of evaluation and informational skills also
need to be taught to patients.

■ Providers need to become more skilled at saying “I
don’t know” when presented with new information.

■ Providers and patients need to deal with increasing-
ly empowered patients as they monitor their own
care, and deal with the issues this shift presents, e.g.,
patients monitoring themselves for blood pressure
or glucose and making their own decisions based on
information acquired from nontraditional sources.

■ Informatics competencies should be identified for
non-informatics health professionals. Computer skills
are only one aspect of informatics competencies.

Educational Responsibilities of 
Faculty and Students

■ Faculty and students need to accept that formal
education is just the beginning of a lifelong
process of learning, and to foster an earlier change
to adult learning with increased responsibility for
identifying one’s own learning needs.

■ They need to question the relevance of current curric-
ula, their disconnect from “real life” in clinical care.

■ Faculty can foster openness to changes in technol-
ogy and should learn to exploit educational
changes that technology can bring, as in asynchro-
nous communication, use of multimedia, and
emphasis on higher-level cognitive skills.

■ Faculty must use technology themselves.

■ Today’s students expect to be entertained; there-
fore, faculty need to be trained to capture stu-
dents’ attention.

■ The educational effectiveness of new educational
technologies is still unproved and needs evalua-
tive study.

■ Faculty should de-emphasize the memorization of
facts in formal programs, especially in medicine,
and spend more time on integrative and evalua-
tive skills. They need to teach to the changing role
of providers as information interpreters.

■ Faculty and students need to explore new styles of
learning, such as just-in-time or on-demand meth-
ods for continuing education, collaborative work
among faculty and students to emulate the team
work required in health settings, and problem-
based learning.

Responsibilities of Organizations

■ Organizations must begin to value the use of com-
puter-mediated communication in the provision
of care, e.g., the use of e-mail to advise patients. 
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■ Legal and ethical issues for new forms of commu-
nication, such as e-mail, need to be addressed at
the organizational level.

■ Strategies for dealing with changes in information
systems should be part of every organization; e.g.,
executive “buy-in” at the beginning of a change,
development of policies for confidentiality, knowl-
edge about the process of change and the adoption
of innovation, and the use of telemedicine.

■ Information technology needs better human factors
design to promote usability, and better information
presentation to mitigate information overload.

■ The benefits of technology use need to be demon-
strated.

Although the groups had different assigned topics,
four themes echoed among them. Groups indicated
a need for critical evaluation of health information
by both providers and patients and concomitantly
identified a need for providers to learn to cope with
better-informed patients. Another theme across
groups was the need for data sharing and integra-
tion to support communication within and among
health systems. 

Third, groups were concerned about the ethics of dig-
ital decision making and general provisions for pri-
vacy and security of health data. A fourth theme was
the need to stop performing business as usual in edu-
cating health professionals. Health care systems and
leaders of educational programs need to freely
explore various technologies to support clinical prac-
tice and facilitate the novel delivery of learning
opportunities.

Day 2: The Goals of Informatics Education for
Health Professionals

When given the task of identifying educational goals
for the year 2010, participants immediately respond-
ed that education for the year 2010 was already here.
Students in many formal programs today will begin
practice in the year 2010. Thus, today’s informatics
education goals may be coming too late for those
practitioners. For others, who are not in formal edu-
cation programs, the large amount of material to
learn in the future needs to be translated into
planned time at work for acquiring new knowledge
and skills. 

A bolus of learning in formal programs will no
longer be adequate, and continual learning is a more
appropriate model. The educational goals listed
below represent a synthesis of the goals identified

among the groups and are divided into core compe-
tencies (informatics knowledge and systems skills)
and related skills.

Core Competencies:
Informatics Knowledge and Skills

Despite the fact that we are in the midst of the infor-
mation age, many providers still do not have the
basic technology skills enabling them to use comput-
ers effectively. Therefore, the goals of informatics
education include competency in the following core
computer technology and information systems
knowledge for diverse groups of providers:

■ Software use, such as presentation graphics, word
processing, simple databases, e-mail, Internet
searches, decision support applications, telemedi-
cine, and home monitoring

■ Principles of interface design, human–computer
interaction

■ Principles of privacy, confidentiality, and security

■ Ethical uses of information technology, and ethical
decision-making in the digital age

■ Knowledge of terminologies, taxonomies, stan-
dards, and communication methods

■ The importance of user-driven clinical systems,
and structured data to support evidence-based
practice

■ Methods of evaluating information and informa-
tion technology

■ Basic methods of software development—the
process, how to get involved

■ How to critically and efficiently process information 

■ Understanding the impact of technology use (and
of its lack of use) on public health

More than just technology-related skills, health practi-
tioners need to develop higher-level cognitive skills to
deal with information. The small groups suggested
that educational programs begin informatics educa-
tion by teaching systems thinking, principles of popu-
lation health care management, and methods for evi-
denced-based medicine. This foundational thinking
would then help students transcend rote learning to
formulate meaningful questions to answer using
information technology, to perform critical thinking
about information and technology, and determine
how to filter and manage critical information. In addi-
tion, it would emphasize the way that informatics and
clinical care are intertwined, with informatics support-
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ing clinical care. Practitioners of the future need to
understand how to make data useful to them in their
practices through the use of techniques for organizing
and synthesizing data.

Related Skills

Although the conference concentrated on informatics
education, these health professionals thought that
education needed to include other content, outside
informatics and higher-level cognitive skills. In par-
ticular, the groups emphasized the need for under-
standing human relations and business processes.
Traditional education in medicine stresses independ-
ent decision making by the practitioner, but future
educational goals should include developing negoti-
ation and team-building skills for health profession-
als instead. Following from that idea, teaching the
use of communication technologies would facilitate
communication among diverse communities of peo-
ple for both providers and patients. 

After team-building and other integrative skills, the
curricular content mentioned most frequently across
groups was related to business processes. These
processes were viewed as intertwined with informat-
ics—understanding the basic flow of monies in an
organization, business process re-engineering, risk
analysis, cost-benefit analysis, and generally how to
maneuver in complex organizations. Last, groups
suggested the topics of cultural diversity, patient
preferences, and role changes that occur as patients
become more computer-literate.

Day 3: Strategies for Informatics Education for
Non-informatics Health Professionals

The facilitators received usable written comments
about informatics strategies from six of the eight
groups. One group did not submit written comments,
and one group reflected on ways to learn medicine
rather than ways to learn informatics skills.

How to Learn Informatics Skills

The various suggested strategies for learning infor-
matics skills were analyzed to determine the common
trends across groups. All groups agreed that mentor-
ing would be a valuable format to use during infor-
matics education. Mentoring could be provided
through “power users,” a community of learners with
different levels of informatics skills, or by one individ-
ual learner to another learner. Most groups empha-
sized the need for hands-on projects and practice ses-
sions in learning informatics. Four groups suggested
an interdisciplinary approach to learning informatics

skills, but one group felt a discipline-specific focus
should be used. The groups that emphasized an inter-
disciplinary focus wanted informatics education to
reflect the way that care is delivered, by teams of var-
ious health providers. Understanding the processes
and practices of other providers and how information
is integrated in patient care would then be under-
pinned by informatics support and education.

Three groups recommended each of the following
strategies for learning informatics—case studies, just-
in-time learning, and articulated informatics competen-
cy requirements. Two groups identified discovery
learning and problem-based learning as important
strategies in gaining informatics skills. Individual
groups suggested that strategies should include ensur-
ing access to resources, even from a distance; ensuring
privacy during learning opportunities; and developing
government initiatives to teach informatics. Groups
agreed about the existence of various methods for
learning informatics skills, such as hands-on experience
in real-life situations, discovery and problem-based
learning, mentoring, case studies, asynchronous learn-
ing, and interdisciplinary education. 

Principles of Learning Informatics

Across the health professionals groups, the most com-
mon principles were relevancy of informatics education
and top-level buy-in. Each of the following principles
was identified as a guideline for informatics education:

■ Focus on information rather than technology

■ Include ethical issues

■ Match a teaching style to an appropriate learning
style

■ Use a team approach for both teaching and learn-
ing informatics

■ Teach professionals to adhere to standards and
policies for security, ethics, and competency

Interestingly, only one of six groups suggested that
formative evaluation and qualified educators are keys
to the informatics education of health professionals. 

Unique Resources Required for 
Learning Informatics

Not surprisingly, the most commonly named essen-
tial resource was equipment. This included hard-
ware, software, and integrated networks. According
to the groups, the next most frequently required
resources were money and support staff. This finding
is interesting, because institutions often fail to
include support staff on the list of needed resources. 
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Groups named three required resources that relate to
faculty. These essentials were faculty development,
faculty buy-in to technology use, and faculty incen-
tives, such as travel, merit raises, and time, for learn-
ing informatics skills. Other resources considered
essential by at least one group were minimum data
sets; consensus on ethical, legal, and privacy princi-
ples; and development of a business plan.

Discussion

Basic terms such as informatics were not defined for
the Spring Congress attendees. Their inferred defini-
tions spanned computer technology skills, informat-
ics knowledge content, and even related knowledge
such as business processes. Clearly, the attendees
used a broad definition of informatics that spanned
disciplines. 

The methods for the conference were effective over-
all. The work-group method was useful for generat-
ing global ideas about the issues at hand, and the
interdisciplinary nature of the work groups provided
differing perspectives and provoked interesting dis-
cussions. The primary limitations of this method
included the short time periods allotted for work.
The 90-minute sessions did not allow groups to
develop detailed strategies or needs statements to
match the conference goals. Still, the work groups
were enthusiastic about their responses and eagerly
adopted this new method of functioning for an
AMIA conference.

The Spring Congress attendees generated long lists of
informatics educational needs, enough to make life-
long learning an absolute necessity, beginning in
grade school. However, they thought that organiza-
tions should share the responsibility for teaching new
skills and institute “just-in-time” learning. These lists
of needs are not necessarily novel ideas, but they rein-
force the fact that informatics education is a crucial
tool for survival in contemporary health care settings.
Most important, the non-informatics health profes-
sionals at this conference recognized the value of
informatics. 

The most striking observation about these needs and
goals is their de-emphasis on technology, innovation
diffusion, and other earlier concerns of informati-
cians. The issues of resistance to computers have
seemingly vanished for participants in the Spring
Congress. The work groups assumed that technology
is as much an integrated tool of the practitioner as is
the stethoscope. The concerns of these groups have
evolved into how to optimize information systems in

practice, how to tailor these tools in a personalized
manner, how to more smoothly integrate tools into
workflow and organizations, and how to design sys-
tems to permit critical information detection. Their
identified skills blended business practices with
informatics.

Several other themes were evident across the
assigned tasks. First, groups acknowledged patients
as being better informed, more assertive consumers.
Practitioners now need tools for teaching patients
how to evaluate the information they find, especially
via the Internet, as well as tools for coping with prac-
titioners’ own changing roles as information inter-
preters. Second, groups identified general issues of
privacy, security, and confidentiality; these were
mentioned in every session by multiple groups.
Another frequently mentioned issue was ethics—
how to make ethical decisions in the digital age with
new tools such as messaging technology. 

Group members thought that informatics education
still needed to focus on basic skills, but once these are
mastered, higher level cognitive functions should be
the emphasis of formal programs. That is, computers
can do lower-level data processing, but information
integration and critical thinking about information
should be stressed during formal education. More
important, the need for interdisciplinary competen-
cies and teamwork resonated all three days. Teaching
methods need to mirror the practice setting, complete
with teams, team-building techniques, and less
emphasis on independent decision making. 

The groups thought that informatics education
should be designed in the context of “real-world”
applications and behaviors. This notion reflects
Faughnan and Elson’s concept18 of “the knowledge
landscape”; that is, informatics education should
occur in the information environment where clini-
cians work, with consideration of the technologies
that enable or modify this landscape. These authors
also identified several key areas that educators
should incorporate into the clinical curriculum—con-
fidentiality, systems thinking, and knowledge-
resource evaluation. These same issues were raised
by the groups. 

Many of the medical informatics objectives recom-
mended by the AAMC5 were reiterated by the various
groups, including information retrieval strategies,
information filtering and evaluation, and good “infor-
mation habits,” such as using multiple sources, mak-
ing evidence-based decisions, and questioning the
validity of sources. Confidentiality, security, and ethi-
cal issues mentioned by groups were also consistent
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with medical informatics objectives of the AAMC. One
distinguishing feature of the AAMC was their belief
that computer literacy skills should be attained before
medical informatics objectives are pursued. Our
groups included computer skills as part of their edu-
cational needs and insisted that organizations allocate
time for continuing education in health informatics.

Instructional strategies mentioned by the groups were
similar to those recommended by the AAMC,5

AACN,1,2 and IMIA,12 with the exception of mentor-
ing. The groups thought that mentoring was a primary
method for guiding learning about informatics. The
groups also echoed the need for higher education to
shift from a teaching to a learning paradigm, consis-
tent with many authors’ perceptions.1,2,19–21 Learning
paradigms are reflected in the groups’ identified prin-
ciples of active and exploratory learning strategies for
knowledge acquisition; socially relevant, realistic, and
intrinsically motivating problems to foster communi-
cation; collaboration; and feedback mechanisms.22 The
lack of equipment and monies are consistent with
telecommunication, networking, software, and budget
limitations identified by the MLA.

The thoughts from AMIA conference attendees pro-
vide the beginnings of a blueprint for informatics
education in formal and continuing educational pro-
grams, for faculty and organizational leaders. The
elements suggested here build on general recommen-
dations in medical, nursing, and health sciences
librarian guidelines, although more work is needed
to add details to this beginning blueprint. In conclu-
sion, conference attendees thought that the need for
informatics education, especially for the non-infor-
matics health professional, was obvious and the
implied notion was to move as quickly as possible to
effect their recommendations. 
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