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In April 2004, the national healthcare scene was energized
by an Executive Order calling for all Americans to have
access to an interoperable electronic medical record by
2014.1 This strategic direction created an immediate re-
quirement for a workforce trained to implement and use
healthcare information management systems and com-
munication technologies.2,3 Accelerating use of these
complex systems coupled with ever-expanding professional
nursing knowledge and emphasis on evidence-based prac-
tice requires nurses to acquire and apply core informatics
competencies in their daily work.4,5

Multiple publications related to informatics compe-
tencies for nurses have focused on informatics within the
context of nursing education, including implications for
faculty, students, and curricula.6–11 The importance of this
educational focus was further affirmed by the 2003 report
from the Institute of Medicine (IOM) Committee on the
Health Professions Education, Health Professions Edu-
cation: A Bridge to Quality, which recommended that
knowledge and skills in interdisciplinary collaboration,
patient-centered care, evidence-based practice, quality im-
provement, and informatics should be an integral part of
educational programs for all health professionals.12 The
National League for Nursing (NLN) Task Group on In-
formatics Competencies expanded on the role of infor-
matics in the IOM report, indicating that informatics
competencies transcend and provide an infrastructure for
the other competencies listed.13 The American Association

of Colleges of Nursing now includes specific information
management and healthcare technology content as part
of the essential core competencies to be acquired over the
course of the professional nursing student’s academic pro-
gram at the undergraduate and graduate levels.14–16

Despite being identified as a core component of pro-
fessional nursing education, until recently, many bedside
nurses have not recognized that informatics competencies
are integral to their professional practice. Importance of in-
formatics competencies for all nurses was articulated in
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Expanding use of complexpatient informationman-

agement systems and communication technology
in healthcare organizations requires nurses to pos-
sess core competencies that until recently were

not considered as integral to practice as those of
a strictly clinical nature. Organizational changes
necessary to formally integrate informatics compe-

tencies into nursing practice require strong partner-
ships among facility nursing leaders, educators,
and informaticists. The authors describe a strategic
initiative one acute care organization used to de-

velop nursing practice that ensures use of system
tools to manage patient information, support clini-
cal decision making, optimize workflow, and com-

municate with members of the care team. The
initiative involved defining nursing computer and
informatics management skills for the clinical

system applications and technologies utilized in
the organization and integrating the introduction,
evaluation, and ongoing professional develop-
ment of the defined informatics competencies into

organizational processes and tools to support the
bedside nurse.
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the 2001 American Nurses Association’s (ANA’s) Scope
and Standards of Practice for Nursing Informatics.17 This
document divided informatics competencies into three
general groupings: computer literacy skills, information
literacy skills, and overall informatics competencies.17 Al-
though helpful for setting strategic direction, informatics
nurses, not bedside nurses, were the target audience for
this document, and bedside nurses were unlikely to be
aware of its implications for their practice.

In 2002, Staggers et al18 published the results of a Delphi
study describing the first research-based master list of in-
formatics competencies for nurses. The study by Staggers
et al18 identified nursing informatics competencies in the
areas of computer skills, informatics knowledge, and in-
formatics skills for four levels of nursing practice: begin-
ning nurse, experienced nurse, informatics specialist, and
informatics innovator. Most bedside nurses were included
in the beginning and experienced levels, but the need to
define the core competencies by level of practice and job
type and to develop informatics competency evaluation
tools remained.19 Further research reported by Curran20 in
2003 began to address this gap with a focus on expand-
ing the list of essential informatics competencies for nurse
practitioner education and practice, and in 2008, Westra
and Delaney21 reported results of a Delphi study that iden-
tified informatics competencies for nurse leaders.

In 2006, the Technology Informatics Guiding Educa-
tion Reform (TIGER) Summit convened a group of national
leaders from nursing, technology organizations, govern-
ment, and other stakeholders to create a vision for nurs-
ing’s future that enables nurses to use informatics in practice
and education to support patient safety and quality of care
delivery.22 The resulting TIGER action plan for healthcare
delivery organizations focused on practicing nurses in the
workplace and included a recommendation to develop a pro-
fessional nursing model that supports attainment and de-
velopment of informatics competencies, including creation
of performance systems that encourage clinicians to consider
informatics as part of their professional development.22

The importance of informatics competencies for prac-
ticing nurses has been recognized at the state level as well.
For example, in 2005, the Oregon Nurse Leadership Coun-
cil Education Committee, a working group of the Oregon
Center for Nursing, articulated a set of competencies re-
quired for three levels of nursing personnel within the
state’s healthcare system to meet the needs of Oregon’s
population currently and for the next decade.23 One of the
four defined competency categories, overall professional,
addressed effective and appropriate use of communication
and information technology, including a focus on nursing
professional development. The stated goal was to develop
a nursing workforce able to access, evaluate, and use data
and information to guide care delivery, outcome evalua-
tion, and quality improvement; to adapt information re-
sources to provide education about health and disease

management; and to assist clients in navigating healthcare
technologies to meet their health education needs.23

Although the literature addresses the need to provide
nurses with education and support to attain informatics
competencies and broad categories of these competencies
have been defined,4–6,11–23 specific examples of applying
these concepts to clinical systems and technologies used
by bedside nurses in a hospital-based work environ-
ment have not been published. Without this application
step, the competency statements are less usable by nursing
leadership and bedside nurses and cannot be easily incor-
porated into existing organizational processes and struc-
tures for education and performance evaluation.

This article describes one hospital system’s experience
over the past 3 years to define clinically relevant infor-
matics competencies linked to professional developmental
levels and to develop and implement the organizational
infrastructure required for their support. The organiza-
tion’s translation of informatics competencies into the pro-
fessional nursing practice model began in 2006 and
continues to evolve as the culture shifts and lessons learned
are applied.

RETHINKING INFORMATICS
COMPETENCIES

At the organization, nurses have traditionally perceived the
definition of informatics competencies as simply the com-
puter skills necessary to enter patient data in yet another
tool in the work setting. However, appreciation of their
professional role as patient information managers is now
evolving as nurses recognize the integral connection of
informatics competencies to evidence-based practice and
the role those competencies play in clinical decision mak-
ing, nursing research, measurement of nurse-sensitive
outcomes, professional development, operational effective-
ness, and, ultimately, the patient-nurse relationship.

Launching the work to explicitly and formally integrate
informatics competencies into nursing practice required
strong partnerships among nursing leaders in multiple
roles—chief nurse executive, managers, educators, and in-
formatics specialists. Nursing leaders recognized the stra-
tegic opportunity and organizational accountability to
provide nurses with the processes and structures to sup-
port safe practice—including the expectation and support
for nurses’ acquisition and appropriate use of informatics
competencies. The strategic goal was to develop nursing
education approaches that link informatics to practice, en-
suring the appropriate and effective use of system tools to
manage patient information, support clinical decision mak-
ing, and improve nursing workflow.

In early 2006, the concept for this initiative was pro-
posed by the nursing informatics specialists who invited
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partnership with the nursing educators to develop the
model for application in the clinical setting. A core work
group of informatics nurses and nurse educators was
formed to tackle the work. The first step was to establish
a common understanding of each professional domain’s
practice framework and focus through a shared review of
the literature and lively dialogue about its application to
practice. Nurse informatics specialists conveyed the foun-
dational concepts of data, information, knowledge, and
wisdom as described in the ANA’s Scope and Standards of
Nursing Informatics Practice17 and extended by Nelson24

and described the importance and relevance of nurses
embracing their role as patient information managers in
an information technology–enabled care delivery environ-
ment. Nurse educators shared information and insights
about adult learning and the professional nurse develop-
ment model used at the organization, which is based on
Benner’s25 application of the Dreyfus model of skill ac-
quisition to nursing. A blending of the concepts reflected
in the stages of clinical competence, from novice to ex-
pert, as described by Benner,25 and the concepts of the
data to wisdom continuum17,24 was applied to help re-
shape nurses’ thinking about describing and developing
informatics competencies. The concept of the nurse as
a knowledge worker, with various roles enabled by a
healthcare information technology tool set as described
by Snyder-Halpern et al,26 also helped bedside nurses
recognize the importance of developing and continually
refreshing informatics competencies.

In the organization’s application of the data to wisdom
continuum for this work, data are defined as uninterpreted
unique elements such as a number that may represent pa-
tient age, systolic blood pressure, heart rate, pain rating,
or other numeric data such as a laboratory value. Infor-
mation emerges as data are aggregated—linked together
with other data—and interpreted in context. A vital sign
graphics display showing trended data becomes informa-
tion. Knowledge emerges from the integration and analy-
sis of information—a pattern emerges and reveals what is
known based on a combination of the current context, the
nurse’s previous experience, and other documented knowl-
edge. Knowledge is demonstrated through the nurse in-
tegrating and analyzing what is known to tell the story of the
patient’s illness and immediate issues of concern. Wisdom is
described as connoting an understanding of the implications
of applying knowledge based on previous experience, cur-
rent evidence, and patient information in the most appro-
priate and ethical way—applying the right decision at the
right time for the patient. The data to wisdom continuum
is described as fluid and nonlinear, with each component
having the potential to help support decision making.

Informatics competencies include the knowledge, skills,
and abilities needed to use and manipulate electronic me-
dia in support of these processes. In the context of the data
to wisdom continuum, informatics competencies are de-

fined as the skills needed to use these tools to support the
highest levels of nursing clinical judgment. Once infor-
matics competencies were described in the context of the
data to wisdom framework, their value became explicit to
practicing nurses at the organization.

Acquisition of informatics competencies was described
in the context of novice to expert, using the language
and applying concepts from a model already familiar to
nursing staff. Benner’s25 model identifies the way that
nurses develop the skilled know-how, clinical judgment,
and ethical comportment of nursing practice. The novice
is described as learning the tools and an abstract way to
think like a nurse. The advanced beginner nurse is com-
mencing to apply not only the know-how but also the
clinical judgment required to deliver patient care in the
clinical setting. The competent nurse has developed
the facility to use the tools and reason through problems
typical to a familiar patient population. A proficient
nurse, having both the facility of using all the tools of the
practice and a base of experience, recognizes the pattern
of patient presentation and anticipates care needs. The
expert, in addition to all the preceding, has the peripheral
vision to be able to orchestrate the team and look beyond
the current moment to problems inherent in systems
and practices and seek continued improvement of the
practice.25 If a new tool or unfamiliar patient popula-
tion presents, the nurse moves back to the novice level.
The nurse experiences constant flux within the novice-
to-expert levels, depending on the clinical scenario or
set of tools used to support practice—including clinical
information systems or other technologies.

DEFINING INFORMATICS
COMPETENCIES—FIT FOR NURSING
AND THE ORGANIZATION

By blending the concepts of data to wisdom and novice to
expert, informatics nurses and nurse educators identified
common threads of understanding upon which to build
informatics competency statements and educational design.
The next organizational step was to revisit the literature for
informatics competency descriptions and begin the trans-
lation to the organization’s relevant healthcare informa-
tion and communication systems. The competencies were
mapped to an applicable level of skill acquisition as de-
scribed by Benner, providing a new context for the novice-
to-expert concepts. Extensive observation of bedside nurses
with varying levels of experience using informatics tools
revealed typical patterns of informatics competency devel-
opment. These patterns then informed the process of set-
ting organizational expectations and defining metrics for
nurse acquisition of informatics competencies.

The next step in the process was to translate and apply
the research-based master list of informatics competencies
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reported by Staggers et al18,19 and described in the ANA’s
2001 Scope and Standards of Nursing Informatics
Practice.17 For application in the organization, the de-
cision was made to divide the informatics competencies
into two broad categories: (1) computer literacy skills and
(2) informatics skills (encompassing information literacy
and information management components). Practically
applied, computer literacy skills included the psychomo-
tor use of the tools (eg, keyboarding) and learning the
basic computer hardware and software functionality re-
quired as part of the nurse’s daily work. Information lit-
eracy skills focused on the nurse’s ability to recognize
when information is needed and to retrieve, evaluate, and
use it appropriately. Information management skills were
multifaceted, including (but not limited to) applying the
data to wisdom concept continuum to support clinical de-
cision making and tell the patient’s story; ensuring data
integrity, confidentiality, and security; articulating the
value of information systems and their links to improved
quality, financial, and satisfaction outcomes; and mentor-
ing peers in their acquisition of higher levels of infor-
matics skill acquisition.

The competencies within each category were then strat-
ified based on application of the professional skill devel-
opment model used by the organization (novice to expert).
This distinction allowed practicing nurses to recognize
their level of informatics competency development as
unique from their clinical competency development. For
example, a bedside nurse can be a clinical expert, a com-
puter skill advanced beginner, and a proficient advocate
for the value of information technology simultaneously.
Since nurses need to gain proficiency in use of the tools
unique to their work, informatics competencies were fur-
ther refined by identifying the specific software and hard-
ware in each care setting throughout the organization. This
definition process excluded competencies needed only by
nursing informatics specialists.

Once the competencies were identified and stratified,
behavioral evidence of attainment, education strategies to
support attainment, and the means for evaluation were de-
lineated and constructed. The competencies themselves, the
behavioral evidence, education, and evaluation strategies
were then integrated into the organizational infrastructure so
that they became a part of the way nursing is practiced and
advanced in the organization. By the end of 2006, this in-
tegration was reflected by inclusion of explicit informatics-
related expectations in the professional nurse’s position
description and performance appraisal tools and processes.

TRANSLATING NURSING INFORMATICS
COMPETENCIES TO BEDSIDE PRACTICE

The concept of nursing informatics and the perceived rel-
evance of related competencies presented a challenge for

those charged with integration in the organization’s culture
and nursing practice. Nursing leaders and bedside nurses
needed a clear translation to daily practice to move beyond
the misperception that informatics competencies were
related only to computer literacy skills. Nursing infor-
matics specialists played a key role in translating compe-
tencies to bedside practice, highlighting the consequences
of ineffective application by providing specific unit-based
scenarios. For example, on one nursing unit, the infor-
matics specialist helped staff nurses directly connect the
competency of viewing trended electronic documentation
data to understanding effectiveness of interventions for
their patients’ pain management. This translation facili-
tated acceptance and understanding by demonstrating that
informatics competencies are both integral and comple-
mentary to achieving clinical expertise. Without infor-
matics competency, even the most expert clinicians may be
hampered in practicing to their full potential because they
lack the requisite information literacy and information
management skills.

The novice-level informatics competencies were defined
as basic computer literacy skills including simple navi-
gation in a computer operating system, use of desktop
hardware such as keyboarding, troubleshooting skills, use
of e-mail tools, and knowledge of the difference between
hardware and software. These are demonstrated within the
first few weeks of orientation and, at some future date,
may become a condition of hire. Practicing bedside nurses
are expected to attain informatics competencies at the
advanced beginner level within 3 months of hire and at the
competent level at 1 year. Proficient and expert levels are
considered an expectation of ongoing professional devel-
opment but are not required for maintaining employment.

APPLYING THE
TRANSLATION—AN EXAMPLE

The following example illustrates how one informatics
competency—demonstrates use of systems tools for struc-
tured data entry—was defined, stratified, and translated
from the advanced beginner through expert level. This
competency is defined as a computer literacy skill at the
advanced beginner level but transforms to an information
management skill at the expert level and is redefined to
reflect the practice expectations (Table 1).

The advanced-beginner-level nurse should be able to
demonstrate the basic use of the appropriate clinical sys-
tem tools to collect and document clinical care including
admission data, vital signs, physical assessment, plan of
care, medication administration, intravenous line admin-
istration, and so on. The focus is on developing the com-
puter literacy skills for basic navigation and use of the tool.

At the competent level, the computer literacy skill begins
the transformation to an information management skill.
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The computer literacy skill becomes demonstrates consis-
tent use of application optimization through use of
advanced functionality features, as the nurse discovers
more effective navigation and functionality that as a nov-
ice (new employee) would be perceived as overwhelming
because of the multiplicity of system tools the nurse is
required to learn upon joining the organization. The in-
formation management–related competency is defined as
demonstrates use of system applications for structured data
entry at a level consistent with policy or clinical practice
guidelines. This implies that the expectation is beyond un-
derstanding the basics of a new system tool. The competent-

level nurse should be able to demonstrate consistent docu-
mentation practices and use of the system tools to assist
with admission and discharge processes, as well as de-
velop and manage individualized care plans for familiar
patient populations. It is about managing patient infor-
mation as an integral part of daily practice and clinical
decision making.

The proficient and expert levels are more difficult to
distinguish. The competency has fully transformed to one
of information management. The proficient nurse should
be able to interpret and integrate data and information for
understanding, demonstrated by using the tools to present

T a b l e 1

Nurse Development Linkages to Nursing Informatics Concepts

Benner Level Benner Definition Data-Wisdom Thread Competency Example

Novice Learning tools and thinking

abstractly about nursing
practice

Data Computer literacy skill: demonstrates

basic skills for navigation in Windows
Information literacy/management skill:
describes patients’ rights as they pertain

to computerized information management
Advanced
beginner

Beginning to apply know-how
and clinical judgment

Data information Computer literacy skill: demonstrates use
of system tools for structured data entry

Information literacy/management skill:

accesses computer-stored data to
support critical thinking about patient
situation and management

Competent Has facility to use tools and
easons through problems
typical to familiar patient

populations

Data information
knowledge for
familiar patients

Computer literacy skill: demonstrates
consistent use of application optimization
through use of advanced functionality

features
Information literacy/management skill:
locates and uses multiple sources of
data that are relevant to the patient to

interpret findings and improve clinical
decision making

Proficient Has facility of all practice

tools and experience base
and recognizes patterns
of patient presentation

Data information

knowledge

Computer literacy skill: demonstrates

intermediate use of word processing,
spreadsheets, and presentation software
tools to support committee, quality, or

research activities
Information literacy/management skill:
locates, interprets, and integrates data and

information for understanding; uses data
and statistical reports for unit-based
research and practice evaluation

Expert Able to orchestrate teams

and seek improvements
for systems and practice

Data information

knowledge wisdom
for familiar patients

Computer literacy skill: demonstrates

advanced use of word processing,
spreadsheets, and presentation
software tools to support committee,

quality, or research activities
Information literacy/management skill: role
models integration of clinical data systems

and development of practice wisdom;
demonstrates mastery of tools to facilitate
critical thinking and recognize patterns in
patient presentation or response
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a patient case study. The expectation is that the data and
statistical reports are utilized for unit-based research and
practice evaluation. The expert nurse role models integra-
tion of clinical data systems and development of practice
wisdom by demonstrating best practices related to infor-
mation systems in daily practice and mentoring peer devel-
opment. The nurse at this level is actively seeking data and
statistical reports to support clinical decision making and
evaluation of unit practice for target patient populations.

The organization is now seeing new graduate nurses
enter practice at the novice level in the clinical domain, but
at the advanced beginner level related to many informat-
ics competencies. Coexisting in the work environment are
nurses who see themselves as experts—but from a solely
clinical perspective. Despite their long tenure at the or-
ganization, these clinically expert nurses may be practicing
at the advanced beginner or competent level related to in-
formatics competencies. Until the organization’s recent fo-
cused work linking informatics competencies to practice,
they had been expected to adopt and integrate informa-
tion technologies and tools in their daily work without the
same level of support offered for clinical skill acquisition.

CREATING SUPPORT
STRUCTURES AND PROCESSES FOR
COMPETENCY ATTAINMENT

In 2007, the organization initiated tailored support struc-
tures and processes to address the informatics learning
needs of nurses practicing at differing levels. Traditional
approaches to deliver education to large groups of nurses
were ineffective for informatics training. Instead, infor-
matics content was woven into the introduction of clini-
cal content or related initiatives. A specific approach was
adopted to develop informatics competencies for two broad
groups of nurses in the work environment—the clinically
novice nurse at the informatics advanced beginner level and
the clinically expert nurse at the informatics advanced be-
ginner or borderline competent level.

During orientation, each new nurse now receives class-
room education for computer literacy skills and introduc-
tion to nursing informatics concepts. The instructor reviews
the specific advanced beginner and competent-level infor-
matics competencies and sets the expectation that compe-
tency achievement is a professional nursing responsibility
for practice.

Preceptors play a crucial role in coaching the new nurse.
The preceptors now incorporate the informatics learning
objectives into daily practice and weekly evaluations. The
new nurse is expected to use the clinical tools to share a
patient story with the preceptor and clinical educator on
a weekly basis. As the orientation progresses, the nurse
should be able to use the clinical information system online

reviews to tell a patient story from time of admission through
current point in their hospitalization. This approach al-
lows the preceptor and evaluators to review the develop-
ment of informatics competencies related to both computer
literacy skills (eg, navigation in the clinical system) and
information management, as well as to identify appropri-
ate application of critical-thinking patterns related to prac-
tice guidelines/protocols for familiar patient populations.
The goal is to seamlessly integrate informatics competencies
with practice.

Two months after orientation, a nurse informatics spe-
cialist conducts a brief competency assessment to identify
learning objectives that will ensure successful attainment of
the informatics competent level by the end of the nurse’s
first year of practice at the organization. Nursing leader-
ship then uses the performance appraisal process to eval-
uate informatics competency development at 6 months and
in 1 year. After the first year in practice, nurses demonstrate
integration of informatics with practice through a profes-
sional development portfolio such as a clinical promotion
program and annual performance reviews.

To support ongoing development, informatics nurses
provide unit-based education for small groups and person-
alized elbow-to-elbow sessions at the bedside where the
nurse can easily apply the new learning to an actual clinical
scenario. Independent study learning modules have also
been developed and are available online through the or-
ganization’s intranet. The informatics nurses also leverage
opportunities to reinforce informatics concepts and skills
during clinical practice team meetings by using the tools
to review data and guide discussion. This is a powerful
method that directly engages bedside nurses in real-time
learning and knowledge transfer as they discuss clinical
practice and consider use of data transformed to infor-
mation and knowledge and applied in the clinical setting
with wisdom.

For incumbent, clinically expert nurses, use of the in-
formatics competencies affords the opportunity to identify
gaps in current practice expectations and competency
levels. At the organization, this clinically expert group
had experienced a relatively slow immersion in use of tech-
nologies in the clinical environment until a recent explo-
sion of new complex tools occurred. Implementation of the
informatics competency definitions and supporting struc-
tures has provided an opportunity to engage the incumbent
nurse in developing informatics skills critical to their con-
tinued success and application of clinical wisdom. Often
these nurses demonstrate a solid foundation of informatics
skills but have unique knowledge gaps, depending on when
the clinical system was introduced in the organization. In-
cumbent nurses as a group have presented the single big-
gest challenge to the nurse informatics specialist charged
with assessing learning needs and providing educational
opportunities, as the knowledge gaps are varied and quite
individualized per nurse or nursing unit. The efforts to
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support this important nursing group cannot be under-
stated or their relevance underestimated.

SUMMARY

The organization’s recognition that nursing informatics
competencies are an integral part of clinical practice was the
first step in a journey to successfully introduce, develop, and
assimilate those competencies into its processes and support
structures for nurses. Translation of nursing informatics
concepts and their direct correlation to practice was in-
strumental in shaping staff nurse perceptions and recog-
nition of their professional accountability for informatics
competencies. Nursing leaders believe that the success of
this organizational transformation stemmed from that cru-
cial process of connecting nursing informatics concepts to
clinical practice. Nurses now think about recording patient
data to inform decision making or guide quality improve-
ment, rather than simply charting the care delivered. The
relevance of this work has become visible and tangible.

Professional nurses are knowledge workers, and the
abundant quantity of patient information they manage will
only continue to grow. Use of healthcare information tech-
nologies will also continue to grow—requiring the need to
continually refine and creatively find effective ways to help
nurses adapt to evolving informatics requirements. This
article has presented one organization’s early work in the
journey to explicitly link informatics competencies directly
with bedside nursing practice. Nursing cannot afford to
wait. Professional bedside nurses must attain and maintain
a level of informatics competency that can serve as the bed-
rock to their practice, strengthening their clinical decision
making, enhancing the patient experience, and helping to
improve health outcomes.
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