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Objectives: This study explored the current status of nursing informatics education in South Korea and developed a stan-
dardized curriculum for it. Methods: Data were collected in two stages: first, an online survey conducted from December 
2020 to February 2021 among 60 nursing schools to analyze the current status of nursing informatics education; and second, 
a two-round Delphi survey with 15 experts from March to April 2021 to determine the mean and standard deviation of the 
demand for each learning objective in nursing informatics education. A standardized curriculum proposal was developed 
based on the results of the two-round Delphi survey. Results: Nursing informatics was most commonly taught in the fourth 
year (34%), with two credits. The proportion of elective major subjects was high in undergraduate and graduate programs 
(77.4% and 78.6%, respectively), while the proportion of nursing informatics majors was low (21.4%). The curriculum devel-
oped included topics such as nursing information system-related concepts, definitions and components of healthcare infor-
mation systems, electronic medical records, clinical decision support systems, mobile technology and health management, 
medical information standards, personal information protection and ethics, understanding of big data, use of information 
technology in evidence-based practice, use of information in community nursing, genome information usage, artificial intel-
ligence clinical information systems, administrative management systems, and information technology nursing education. 
Conclusions: Nursing informatics professors should receive ongoing training to obtain recent medical information. Further 
review and modification of the nursing informatics curriculum should be performed to ensure that it remains up-to-date 
with recent developments.
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I. Introduction

As part of the 21st-century scientific transformation, nursing 
informatics (NI) has improved the quality, safety, and effec-
tiveness of healthcare [1,2]. NI has accelerated the comput-
erization of human healthcare tasks, in particular the transi-
tion of paper nursing records to electronic Medical Records 
[3,4]. Security and patient safety have been enhanced by 
introducing information technology (IT) to nursing, which 
can achieve the goal of converting data into useful knowl-
edge [5,6]. Applying IT to nursing helps to integrate data, 
information, and knowledge in all areas to help patients, 
nurses, and other healthcare providers make decisions [7]. 
NI education on how to integrate and manage IT in nursing 
has become urgently necessary.
	 Competence in NI is key to minimizing medical errors, 
improving documentation of clinical information (e.g., pa-
tients’ diagnoses, treatments, and outcomes), and promoting 
evidence-based practice worldwide [5]. These competencies 
assist nursing students in acquiring computer utilization 
skills and information literacy, and being able to apply them 
to information management and clinical practice to achieve 
optimum safety and provide high-quality health services 
[7]. Computer and information literacy skills and overall 
information competencies have been identified as three core 
competencies that describe the ability of new nurses to learn 
NI [8]. Staggers et al. [9] proposed computer utilization 
technology, information knowledge, and IT as core compe-
tencies for nurses.
	 It is crucial for the NI curriculum to present the current 
and latest competencies and educational objectives pre-
sented by global administrators and organizations [10]. Vari-
ous NI education models have recently been identified and 
introduced to highlight content that should be included in 
the curriculum. The concept of a curriculum refers to the 
learning expected to take place during a course or program 
[11,12]. Saba and McCormick [13] highlighted that a NI 
curriculum should include basic informatics concepts and 
applications, access to information systems, data and infor-
mation system utilization, and the analysis, coordination, 
and integration of nursing information. This suggests that 
NI curricula must include fundamental skills based on the 
latest findings and learning experiences. Many institutions 
have introduced independent NI courses [2]. NI education 
has been found to reduce medication errors and improve 
productivity and enhance coordination among nurses and 
the rest of the multidisciplinary healthcare team [14].
	 A study conducted in 2016 in South Korea by Jeon et al. [2] 

reviewed the status of NI education and found that 55.3% of 
nursing schools had introduced an informatics course within 
the previous 5 years; these courses were introduced as elec-
tives rather than as mandatory courses. A survey conducted 
on NI education in 1999 in Korea by Park et al. [15] found 
that curricula varied between nursing schools, with content 
consisting of computer basics, concepts and elements of 
NI, and NI utilization in practice, education, research, and 
administration. The first standardized, competence-based 
NI curriculum was developed in 2007 by Yom et al. [8]. Ac-
cording to their research results, four domains should be 
included in NI curricula: informatics fundamentals, NI fun-
damentals, NI applications, and public health informatics/
social aspects.
	 Despite the efforts of previous researchers in NI, there re-
mains a gap in the number of schools that offer NI classes 
and majors, and more schools still need to make NI courses 
mandatory. One of the major benefits of making NI courses 
mandatory is to keep electronic health records aligned with 
best practices for data processing, organization, and manage-
ment [14]. Mandatory NI courses help develop and enforce 
privacy policies in accordance with ethics and regulations 
and enable more healthcare and IT professionals to com-
municate with each other more effectively [14]. An in-depth 
analysis of both the current status of NI and the development 
of a standardized curriculum is needed. This study, there-
fore, aimed to determine the current status of NI education 
and develop a standardized and up-to-date curriculum for 
both undergraduate and graduate programs as a collabora-
tive project with the Korean Society of Medical Informatics 
Nursing Informatics Special Interest Group (KOSMI NI 
SIG).

II. Methods

1. Research Subjects
Information was elicited in two ways: surveys from nursing 
schools and a two-round Delphi survey conducted with ex-
perts. Sixty nursing schools were investigated to determine 
the current status of NI education and to develop a standard-
ized curriculum. This study developed a standardized NI 
curriculum and assessed the challenges and difficulties in NI 
classes, training on educational content that NI instructors 
wanted to receive, and the resources necessary for NI classes. 
A Delphi survey is a research technique consisting of a panel 
of anonymous experts who complete questionnaires and 
provide feedback to reach a consensus on a specific topic [16]. 
There are six common types of Delphi survey: (1) classic 
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Delphi, (2) modified Delphi, (3) decision Delphi, (4) policy 
Delphi, (5) real-time Delphi, and (6) Internet-based Delphi 
[16]. Fifteen experts—seven academics and eight practitio-
ners—participated in the Delphi survey (Figure 1). 

2. Research Procedure
The research procedure was conducted in three stages. First, 
the current status of nursing information education was 
researched. Second, a two-round Delphi survey based on a 
competence-based curriculum related to nursing informa-
tion derived from 15 experts. In this stage, the experts tried 
to identify content suitable for the curriculum based on oth-
er local experts teaching NI. In the last stage, a standardized 
NI curriculum was developed based on content agreed upon 
by the 15 experts in the Delphi survey (Figure 2).

1) Current status of nursing informatics education
A survey was conducted to assess the status of NI educa-
tion. The NI education survey included questions about 
the timing of NI courses within the program, the types of 
NI courses to be offered, the necessity to offer a required 
major (undergraduate) or major track (graduate school) in 
NI courses, the respective instructor in charge of NI within 
the last 2 years, the affiliation of the instructor responsible 
for teaching NI, the nursing major, or other major disciplin-
ary specializations of the professor responsible for teaching 
NI, curriculum development for various major courses, the 
number of credits, the appropriateness of the credits, the ne-
cessity of a standardized NI curriculum, the location where 
NI is taught, teaching methods for NI classes, location of the 
practicum for NI courses, and sources of information for NI 
courses. The aspects assessed as part of the current status 
of nursing information included challenges and barriers to 
teaching NI classes, training on educational content that in-
structors wanted to receive, and the resources needed for NI 
classes.

2) Curriculum development 
The NI curriculum was developed through a modified 
Delphi survey, in which experts met to discuss and rate the 
results. A two-round modified Delphi survey was conducted 
based on knowledge and skills presented in the Nursing 
Informatics Practice Standards and Scope of the American 
Nursing Association from 2015, the Technology Informat-
ics Guiding Education Reform (TIGR)-based assessment on 
NI, the informatics competencies of the Quality and Safety 
Education for Nurses (QSEN) project and Healthcare In-
formation Management System Society, and the Healthcare 
Leaders Association of the United States. It was also based 
on information and communication technology (ICT) com-
petencies developed by the Canadian Association of Schools 
of Nursing. NI competencies were developed based on those 
from the American Nurses Association. These competencies 
included basic computer skills, information literacy, infor-

Survey on the current status of nursing informatics education

Developing a standardized nursing informatics curriculum

Undergraduate school
NI curriculum

46 learning objectives

Graduate school
NI curriculum

26 learning objectives

Delphi surveys

Second Delphi survey

to derive competence-

bsed content in

comparison with

mean and SD from

first Delphi survey

First Delphi

survey to derive

competence-

based content

Figure 2. Procedure for developing a standardized nursing infor-
matics curriculum. NI: nursing informatics, SD: standard devia-
tion.

Figure 1. Types of Delphi surveys and descriptions thereof. Adapted from Varndell et al. Int Emerg Nurs 2021;56:100867 [16].

1. Classic Delphi

The use of sequential questionnaires
to systematically collect specific
information on a particular topic.

It involves meeting of experts e.g.,
interview to discuss and rate results.

2. Modified Delphi

3. Decision Delphi

The process is similar to classic
Delphi, but mostly, the focus is not
making decisions instead of coming
to consensus.

The use of expert opinion to generate
possible resolution to policy issues
and guide future policies through
innovation and ideas.

4. Policy Delphi

5. Real-time Delphi

No rounds are utilized in this type, but
participants change their opinion as
often as they like within set timeframe.

Sometimes referred as e-Delphi,
web-based Delphi. It follows the same
process of classis Delphi, but now it is
done through online platforms.

6. Internet-based Delphi
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mation management ability, practical guidelines for apply-
ing medical ICT to promote patient safety, health delivery 
system improvement, and policy development and supervi-
sion. Information literacy refers to a set of skills and abilities 
requiring people to recognize when information is needed 
[16]. Basic computer skills were an entry requirement, and 
practical guidelines for applying medical ICT were provided 
at a doctoral level and in advanced practice, making it a spe-
cialty [16]. A 5-point Likert-scale (1 = very unnecessary, 2 = 
unnecessary, 3 = not sure, 4 = necessary, 5 = very necessary) 
was used to rate the responses of the 15 experts participat-
ing in the Delphi survey to 72 learning objectives. A higher 
score indicated higher demand for the learning objective.

3. Data Collection
The study was approved by the Institutional Review Board 
of Chungnam National University (No. 202008-SB-110-01). 
Data were collected in two steps. The first step was an on-
line survey that investigated the homepages of 200 nursing 
schools, of which only 104 of them offered NI courses. Sixty 
of these 104 schools agreed to participate and responded to 
the survey investigating the current status of NI education 
over a period of 3 months (from December 2020 to Febru-
ary 2021), resulting in a participation rate of 57.7%. Those 
who agreed to participate in the study provided informed 
consent, and then data were collected using an online survey 
questionnaire. The second step was a two-round Delphi sur-

vey among 15 nursing information experts (eight from aca-
demia and seven from practice). The Delphi survey was used 
to confirm the validity of NI topics and learning objectives 
for undergraduate and graduate courses. The two-round 
Delphi surveys were conducted 2 months after the online 
survey, from March 2021 to April 2021.

4. Analysis 
Data were analyzed using SPSS version 26.0 (IBM Corp., Ar-
monk, NY, USA). Descriptive statistics, such as frequencies, 
percentages, means, and standard deviations, were used.

III. Results

1. Current Status of Nursing Informatics Education
Out of 60 nursing schools, 53 responded to this study, result-
ing in a response rate of 88.3%. Forty-two nursing schools 
were categorized as universities (4-year training) and 18 
were nursing colleges (3-year training). 

1) Timing of nursing informatics classes within the program
NI classes were offered in 39 undergraduate programs 
(73.6%), and 11 NI courses (20.8%) were open to both 
undergraduates and graduate students. Eighteen out of 53 
(34.0%) schools offered NI courses for fourth-year under-
graduate students, while only two schools (3.7%) offered NI 
courses for first-year students (Table 1).

Table 1. Timing of nursing informatics classes within the programs

Variable n (%)

Offering nursing informatics classes
   Undergraduate course 39 (73.6)
   Both undergraduate and graduate courses 11 (20.8)
   Undergraduate and graduate course offered 2 (3.8)
   Graduate course offered 1 (1.8)
Offering nursing informatics classes in undergraduate schools
   First year 2 (3.7)
   Second year 17 (32.1)
   Third year 16 (30.2)
   Fourth year 18 (34.0)
Offering nursing informatics classes in graduate schools
   Master’s course 3 (23.1)
   Doctorate 3 (23.1)
   Master’s and doctorate course 5 (35.7)
   Other (master’s and doctorate integrated course) 3 (23.1)

Undergraduate schools = 53, Graduate schools = 14.
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Table 2. Characteristics of nursing informatics classes

Variable
Undergraduate 

school (n = 53)

Graduate school

(n = 14)

Type of nursing informatics courses offered
   Major track required 12 (22.6) 3 (21.4)
   Optional major subject 41 (77.4) 11 (78.6)
Necessity to introduce a nursing informatics major for undergraduates/graduates
   More necessary 32 (60.4) 6 (42.9)
   Just necessary 15 (28.3) 7 (50.0)
   Unnecessary 6 (11.3) 1 (7.1)
Instructor in charge of nursing informatics within the past 2 years (multiple responses)
   Full-time professor 35 (66.0) 11 (78.6)
   Teacher 19 (35.8) 2 (14.3)
   Other 2 (5.7) 1 (7.1)
Affiliation of professor in charge of nursing informatics
   Nursing department 51 (96.2) -
Major of the professor in charge of nursing informatics (multiple responses)
   Basic nursing 6 (11.3) -
   Adult nursing 5 (9.4) -
   Geriatric nursing 3 (5.7) -
   Women’s nursing 5 (9.4) -
   Community nursing 1 (1.9) -
   Psychiatric nursing 1 (1.9) -
   Nursing management 26 (49.1) 7 (50.0)
   Nursing informatics 15 (28.3) 10 (71.4)
   Other 9 (17.0) 2 (14.3)
Non-nursing majors (public health, computer science) 1 (100) 2 (100)
Curricula development for combined/integrated courses
   Opened 8 (15.1) 1 (7.1)
   Not opened 45 (84.9) 13 (92.9)
Number of credits
   One 12 (22.6) 2 (14.3)
   Two 34 (64.2) 12 (85.7)
   Three 7 (13.2) -
Appropriateness of opening credits
   Appropriate 38 (71.7) 11 (78.6)
   Need to increase opening of appropriate credits 15 (28.3) 3 (21.4)
Necessity of a nursing informatics standard curriculum
   More necessary 23 (43.4) 3 (21.4)
   Just necessary 25 (47.2) 9 (64.3)
   Unnecessary 5 (9.4) 2 (14.3)
Values are presented as number (%).
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2) Nursing informatics class characteristics
Among 53 undergraduate nursing schools, 41 schools (77.4%) 
offered NI courses as electives, and 35 full-time professors 
(66.0%) were responsible for teaching NI over the past 2 
years. Fifty-one professors (96.2%) were affiliated with the 
nursing departments, and NI courses were usually allocated 
two credits (64.2%). Among the 14 graduate programs, three 
(21.4%) offered mandatory NI courses as part of the degree 
programs. Ten (71.4%) of the professors in charge special-
ized in NI, two credits were allocated to the NI course, and 
11 schools (78.6%) reported that the number of credits of-
fered for NI coursework was appropriate (Table 2). 

3) Teaching methods in nursing informatics classes
Out of 53 undergraduate nursing schools, 42 (79.2%) pre-
ferred an on-campus classroom for teaching NI, and 50 
schools (94.3%) chose lectures as the preferred teaching 
method. Twenty-one schools (39.6%) preferred universities 
as the practical location for NI classes, and 50 schools (94.3%) 

selected textbooks as the main source of NI classes. Out 
of 14 graduate programs, 12 (85.7%) chose an on-campus 
classroom as a location for teaching NI. Half of the nurs-
ing schools preferred an in-school practicum as a teaching 
method for NI courses. Four schools (28.6%) preferred uni-
versities as the practicum location for NI classes. Fourteen 
schools (100.0%) preferred academic journals as the main 
source of information for NI classes (Table 3).

4) Difficulties in operating nursing informatics classes
Out of 53 schools, 10 (18.9%) indicated that a lack of educa-
tional materials was the most common challenge. Only three 
schools (5.7%) reported that a lack of instructor competence 
was a challenge.
	 Out of 53 schools, 21 (39.6%) needed environmental sup-
port, such as training-related equipment. In contrast, only 
seven schools (13.1%) needed support for enhancing in-
structors’ abilities. Out of 43 schools that indicated their 
educational content needs, the instructors from nine schools 

Table 3. Teaching methods in nursing informatics classes

Classification
Undergraduate school  

(n = 53)

Graduate school  

(n = 14)

Location of teaching nursing informatics (multiple responses)
   On-campus classroom 42 (79.2) 12 (85.7)
   Campus computer laboratory 26 (49.1) 11 (78.6)
   Other 7 (13.2) -
Teaching method for nursing informatics courses (multiple responses)
   Lectures 50 (94.3) 10 (71.4)
   School practice 17 (32.1) 7 (50.0)
   Demonstration-laboratory practice 5 (9.4) 5 (35.7)
   Team learning 17 (32.1) 2 (14.3)
   Action learning 3 (5.7) -
   Other 2 (3.8) -
Practice location of nursing informatics classes (multiple responses)
   Hospital 10 (18.9) 1 (7.1)
   University 21 (39.6) 4 (28.6)
   Community 2 (3.8) -
   Other 1 (1.9) -
Source of information for nursing informatics classes (multiple responses)
   Textbook 50 (94.3) 13 (92.9)
   Academic activities of professional societies 13 (24.5) 7 (50.0)
   Professional academic journal 26 (49.1) 14 (100)
   Internet 36 (67.9) 12 (85.7)
   Medical institution 26 (49.1) 7 (50.0)
Values are presented as number (%).
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(20.9%) specified that they wanted to receive education on 
information system utilization and training on the latest ICT 
skills (Table 4).

2. �Development of a Standardized Nursing Informatics 
Curriculum

The results from the second round of the Delphi survey 
reflected that the following topics are appropriate for under-
graduate curricula: nursing information system-related con-
cepts, definition and components of healthcare information 
systems, electronic medical records, clinical decision support 
systems, mobile technology and health management, medi-
cal information standards, personal information protection 
and ethics, understanding of big data, IT in nursing research, 
and practical use of the latest ICT.
	 Topics identified as more appropriate for graduate curricula 
were healthcare IT concepts, the use of IT in evidence-based 
practice, the use of IT in community nursing, and the use of 
genome information, artificial intelligence, clinical informa-
tion systems, administrative management systems, and IT 
in nursing education. The mean values in the second-round 
Delphi survey for undergraduate and graduate curricula 
ranged from 3.33 to 4.80 and from 3.66 to 5.00, respectively 
(Table 5).

IV. Discussion

This study has provided comprehensive statistics on the 
current status of NI education in South Korea, challenges in 
providing NI classes, the resources needed by NI instructors, 
and the training on educational content that NI instructors 
want to receive, and developed a standard curriculum for NI 
for both undergraduate and graduate nursing schools using 
72 learning objectives. 
	 This study showed that 65.6% of undergraduate programs 
and 44.5% of graduate nursing programs offered NI courses. 
A study conducted by Park et al. [15] in Korea among 77 
nursing schools found that 20.8% of undergraduate and 
25.0% of graduate nursing programs offered NI courses. 
Later, another study conducted by Jeon et al. [2], among 38 
nursing schools in Korea showed that 56.9% of undergradu-
ate and 35.7% of graduate programs offered NI courses from 
2005 to 2014. Even though increasingly many schools have 
introduced NI classes, more nursing schools should intro-
duce NI as an additional major on top of the currently avail-
able majors.
	 In undergraduate schools, the findings of this study re-
vealed that NI courses were offered from the first to fourth 
years, with many nursing schools introducing NI courses in 
year 2 (32.1%,) and year 4 (34.0%). In the similar study of 

Table 4. Difficulties/barriers to operating nursing informatics classes 

Order Category n (%)

Challenges to providing  
nursing informatics  
classes (n = 53)

1 Lack of educational materials 10 (18.9)
2 Lack of awareness of subject necessity 9 (17.0)
3 Difficult in connection to practice 9 (17.0)
4 Inconsistent opening of nursing informatics classes 8 (15.1)
5 Lack of student understanding 5 (9.4)
6 Broad content of nursing informatics 5 (9.4)
7 Other 4 (7.5)
8 Lack of instructor competence 3 (5.7)

Resources needed by  
instructors to teach  
nursing informatics  
(n = 53)

1 Environmental support such as training-related equipment 21 (39.62)
2 Practice-location support 15 (28.30)
3 Educational material support 10 (18.87)
4 Support for increasing instructor ability 7 (13.11)

Educational content that  
nursing informatics  
instructors want to  
receive (n = 43)

1 Information system utilization education 9 (20.93)
2 Training on the latest ICT skills 9 (20.93)
3 Case sharing 8 (18.60)
4 Curriculum standardization 8 (18.60)
5 Latest trends in nursing information 7 (16.28)
6 Information retrieval of electronic resources 3 (6.98)
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Table 5. Development of a standardized nursing informatics curriculum using the second round of the Delphi survey

Competence-based learning objectives Undergraduate Graduate

Understanding of health and medical IT
   Explain development process of health information. 3.93 ± 0.88 4.13 ± 0.99
   Specify the impact of ICT on healthcare. 4.40 ± 0.91 4.33 ± 0.89
   Explain history of ICT in healthcare. 3.66 ± 0.89 3.66 ± 0.89
   Discuss the role of information management in healthcare. 3.93 ± 0.96 4.20 ± 0.94
History and overview of nursing informaticsa

   Explain the scope and function of nursing informatics. 4.80 ± 0.41 4.66 ± 0.81
   Specify the key concepts of nursing informatics. 4.73 ± 0.45 4.66 ± 0.81
   Explain the development process of nursing informatics. 4.40 ± 0.93 4.40 ± 0.98
   Explain informatics competence of nurses. 4.50 ± 0.65 4.86 ± 0.35
   Suggest the importance of nursing informatics education. 4.13 ± 0.83 4.73 ± 0.59
Development and implementation of health and medical information systems
   Define a health information system. 4.33 ± 0.81 4.60 ± 0.73
   Explain the components and functions of a health information system. 4.20 ± 0.77 4.53 ± 0.74
   Explain the role of nurses in implementing a health information system. 4.13 ± 0.74 4.73 ± 0.45
   List the development process of a health information system. 3.60 ± 0.98 4.60 ± 0.63
   Explain the life cycle of health information. 3.33 ± 0.72 4.46 ± 0.63
Clinical information systemsa

   Explain electronic medical records, electronic and personal health, and electronic nursing records. 4.66 ± 0.48 4.73 ± 0.59
   Explain the concept and purpose of clinical information systems. 4.60 ± 0.63 4.66 ± 0.72
   Explain the development process of clinical information systems. 4.26 ± 0.79 4.40 ± 0.73
   Discuss the factors to consider when improving nurse experiences with a clinical information system. 4.06 ± 0.59 4.66 ± 0.48
   Evaluate the user experience, human–computer interactions, and usability. 3.60 ± 0.81 4.40 ± 0.63
Clinical decision support system
   Explain the concepts of clinical decision support and rights in practice. 4.53 ± 0.63 4.80 ± 0.41
   List and describe the components of a clinical decision support system. 4.20 ± 0.67 4.80 ± 0.41
   List and describe the types of clinical decision support systems. 4.20 ± 0.86 4.60 ± 0.63
   Explain how clinical decision support systems can contribute to patient care. 4.46 ± 0.63 4.73 ± 0.45
   Explain the relationship between artificial intelligence and clinical decision support systems. 3.86 ± 0.74 4.53 ± 0.63
Utilization of IT in evidence-based practicea

   Define evidence-based practice and explain the stages of practice and the role of informatics. 4.33 ± 0.72 4.66 ± 0.61
   Explain the purpose of practice-based design analysis. 3.70 ± 0.88 4.66 ± 0.61
   Explain the study of practice-based evidence analysis, the relationship with information systems, 

and the role of informatics.
3.80 ± 0.86 4.73 ± 0.59

   Discuss the relationship between evidence-based practice and practice-based evidence using an 
informatics-based approach.

3.73 ± 0.79 4.73 ± 0.59

Use of IT in community nursinga

   Explain the role of IT in community nursing. 3.99 ± 0.70 4.40 ± 0.73
   Describe community health information systems and list their functions. 3.80 ± 0.77 4.46 ± 0.63
   Discuss the use of IT in disease surveillance, disease registration, and epidemiology. 3.86 ± 0.83 4.46 ± 0.48

Continued on the next page.
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Table 5. Continued 

Competence-based learning objectives Undergraduate Graduate

Nursing in genomic informaticsa

   Explain the concepts of genomic informatics. 3.55 ± 0.74 4.06 ± 0.79
   Discuss the contribution of IT in genomics to precision medicine. 3.46 ± 0.91 4.13 ± 0.83
   Describe how IT is used in health risk identification, diagnosis, prognosis, and symptoms man-

agement in genomics.
3.60 ± 0.91 4.13 ± 0.83

Utilization of IT in nursing managementa

   Explain the function of management information systems in nursing management. 3.86 ± 1.06 4.66 ± 0.61
   Explain how to use IT for human, financial, and physical resource management. 3.73 ± 1.03 4.66 ± 0.61
   Enumerate IT application methods to improve patient safety and quality. 3.80 ± 1.08 4.60 ± 0.73
Mobile-technology healthcare
   Explain the development of ICT.  4.00 ± 0.84 4.20 ± 0.86
   Evaluate the quality of health information.  4.13 ± 0.74 4.53 ± 0.63
   Explain the concept of mobile health (mHealth). 4.46 ± 0.83 4.46 ± 0.83
   Discuss how to use mHealth. 4.40 ± 0.73 4.60 ± 0.63
Medical and nursing information standards
   Explain the concepts and importance of medical information and nursing information standards. 4.66 ± 0.51 4.80 ± 0.56
   Explain the difference between terminology and taxonomy. 4.66 ± 0.63 4.73 ± 0.35
   List health terminology and classification systems. 4.40 ± 0.61 4.80 ± 0.41
   Explain the need for a minimum data set size. 4.33 ± 0.61 4.80 ± 0.35
Personal health information protection and ethics
   Explain the characteristics and concepts of personal health information. 4.66 ± 0.61 4.73 ± 0.59
   Explain the concepts related to personal health information protection. 4.53 ± 0.74 4.66 ± 0.61
   Describe laws related to the protection of personal health information. 4.33 ± 0.72 4.73 ± 0.59
   Explain the role of information protection. 4.73 ± 0.59 4.73 ± 0.45
   Compare information security methods. 3.73 ± 0.88 4.46 ± 0.74
Nursing information and big data
   Explain the concepts and characteristics of health and medical big data. 4.26 ± 0.88 4.80 ± 0.41
   List the types of health and medical big data. 4.00 ± 1.00 4.66 ± 0.81
   Explain the concepts and roles of data science. 4.06 ± 0.88 4.80 ± 0.41
   Discuss the application of data science in nursing. 4.06 ± 0.79 4.80 ± 0.41
Utilization of IT in nursing research
   Suggest the role of informatics in nursing research. 4.13 ± 0.99 4.86 ± 0.35
   Explain the use of IT in nursing research. 4.20 ± 0.94 5.00 ± 0.00
   Explain how to search for nursing-related academic information. 4.40 ± 0.82 4.73 ± 0.59
   Explain the collaboration between researchers and between researchers and subjects. 3.53 ± 0.83 4.73 ± 0.45
Uses of IT in nursing educationa

   Explain the importance and content of the nursing informatics curriculum. 3.66 ± 0.97 4.53 ± 0.91
   Discuss the current status and development direction of the nursing information education curriculum. 3.53 ± 0.91 4.53 ± 0.91
   Present the role of ICT in nursing education. 3.73 ± 0.79 4.66 ± 0.48
   Compare the advantage and disadvantages of education using ICT. 3.66 ± 0.81 4.53 ± 0.63
   List the types of education using ICT in nursing education. 3.66 ± 0.81 4.73 ± 0.45
   Discuss the methods for increasing the effectiveness of ICT in nursing education. 3.53 ± 0.83 4.73 ± 0.45

Continued on the next page.
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Park et al. [15], NI classes were mostly introduced for first- 
(43.7%) and second-year students (37.5%), while Jeon et al. 
[2] revealed that NI classes were predominantly introduced 
in the second (31.6%) and third years (36.8%). The find-
ings of Jeon et al. [2] are similar to those of this study. These 
comparisons indicate that NI classes could be offered at any 
level, depending on the school’s preferences. More nursing 
schools have introduced NI classes for students in the third 
and fourth years to increase the time spent on its teaching. 
Many nursing schools have chosen to offer NI courses due 
to the importance of NI in supporting nurses and patients in 
making the best decisions to achieve optimum health out-
comes.
	 This study found that 96.2% of professors in charge of NI 
courses were nursing professors who specialized in NI and 
nursing management. Park et al. [15] found that 50% of the 
professors in charge were nursing professors. Another study 
conducted in 2016 reviewing the current status of NI educa-
tion found that 86.4% of professors in charge of NI courses 
were nursing professors [2]. The present study found that 
more nursing professors were in charge of NI courses than 
in previous studies conducted in Korea. This finding high-
lights that more nursing professors now specialize in NI, 
which reflects their broader knowledge in the field [17,18]. 
Nursing professors responsible for teaching NI help optimize 
health IT methods and software tools in nursing to improve 
healthcare outcomes [2,15,19]. These nursing professors are 
important in the development, management, and processing 
of data in healthcare facilities.
	 The most significant challenge to teaching NI is the lack of 
educational materials, which further leads to poor function-

ality and an impaired ability of nursing students and nurs-
ing professors to perform at an optimum level [20,21]. This 
challenge may be due to schools not prioritizing NI courses 
as essential, unlike other nursing courses, where it is ensured 
that materials such as books are always available. The opti-
mum provision of proper NI educational materials is there-
fore important and should be addressed and improved upon 
at all nursing schools.
	 Practice equipment is one of the most important resources 
that NI instructors need to teach. Practice equipment in NI 
helps in the attainment of skills during class activity in a 
safe, acceptable, and effective way [22,23]. Practicing with 
the relevant equipment during NI classes helps improve per-
formance, minimize errors, and increase accessibility during 
nursing practices in healthcare facilities [23,24]. Nursing 
schools that offer NI programs are advised to have all the 
necessary practice equipment to enable easy skill teaching by 
nursing professors and other instructors.
	 The Delphi survey provided experts an opportunity to 
reflect on the learning objectives selected based on the re-
spective topics. Involving 15 experts working as nursing 
professors and practitioners in different universities made 
the curriculum unique and increased the likelihood of the 
results being relevant and applicable to undergraduate and 
graduate nursing programs [20].
	 The results obtained in this study indicate the topics that 
should be included in undergraduate program curricula. A 
study conducted in 2007 by Yom et al. [8] suggested four 
competencies for the curricula: informatics fundamentals, 
NI fundamentals, NI applications, and public health infor-
matics and social aspects. A study conducted in 2017 found 

Table 5. Continued 

Competence-based learning objectives Undergraduate Graduate

Patient participation and social networking services
   Explain the relationship between patient-centered nursing and nursing information. 4.26 ± 0.96 4.66 ± 0.48
   Explain the concepts and characteristics of the patient. 4.06 ± 0.96 4.66 ± 0.61
   Explain the types and functions of social networking services and their role in healthcare. 4.06 ± 1.03 4.60 ± 0.63
   Explain the concept and role of the online patient community. 3.93 ± 1.03 4.60 ± 0.63
Recent medical information in technologya

   Explain the impact of advances in IT on the future of healthcare and nursing. 4.33 ± 0.72 4.80 ± 0.56
   Discuss the scope of application of artificial intelligence in nursing. 4.06 ± 0.88 4.86 ± 0.35
   Discuss the scope of nursing applications of customized precision medicine. 4.06 ± 0.79 4.73 ± 0.59
   Discuss the scope of the nursing applications of virtual reality. 4.13 ± 0.74 4.80 ± 0.41
Values are presented as mean ± standard deviation.
IT: information technology, ICT: information and communication technology.
aGraduate school curriculum.
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that NI curricula should include informatics used in nursing 
and midwifery practice, the history of present health and 
nursing IT systems, tools used in IT, the proficient use of 
electronic patient records for patient assessments, perform-
ing a nursing diagnosis, designing and executing a care plan, 
evaluating a care plan and nursing interventions, the use of 
the internet and other research tools, the use of nursing and 
midwifery taxonomies and NI standards, the vocabulary of 
IT terminologies, and contemporary issues in nursing and 
midwifery informatics [25]. A study conducted by Saba and 
McCormick [13] highlighted that NI curricula should in-
clude basic concepts and application of informatics; access to 
information systems; the utilization of data, information sys-
tems, and analyses; and the coordination and integration of 
nursing information. These findings are all similar to those 
in the present study, but our findings covered more com-
petencies to be included in the curriculum. The structured 
undergraduate curriculum will assist in promoting a sense of 
structure and consistency across all nursing schools.
	 This study found that 26 of the 72 learning objectives were 
more appropriate for graduate NI courses. A study conduct-
ed in the United States indicated that NI curricula should 
include historical perspectives of computers in nursing and 
healthcare; computer hardware and software; system analy-
sis and design; applying computers to nursing in education, 
clinical practice, administration, and research; the role of the 
nurse in selecting, implementing, and evaluating hospital 
information systems; and professional issues related to the 
use of computer systems in healthcare [25]. These topics will 
assist in strengthening competence-based NI education for 
undergraduate and graduate nursing students [12,26]. A cur-
riculum of this type can help to ensure that future graduate 
nurses are proficient and competent in NI.
	 The study has provided recommendations for improving 
NI curricula in Korea. First, nursing schools need to support 
NI learning by providing educational materials and practical 
equipment that are currently lacking. Secondly, more unin-
volved instructors and nursing professors should be given 
opportunities to attend training courses on understanding 
NI. An example of a training course for instructors and pro-
fessors is furnished by the NI leadership and specialization 
courses provided by the University of Minnesota, United 
States of America [25]. This course focuses on going deeper 
into the training and education leadership skills that are 
helpful for NI leaders [25]. Voluntary refresher training pro-
grams should be introduced for NI instructors. These train-
ing programs would provide them with more knowledge 
about the NI field. Lastly, training of instructors on informa-

tion systems, the latest IT, and a standard curriculum in NI 
were considered important.
	 One limitation of this study was that not all selected nurs-
ing schools responded, with response rates of 48.6% and 
62.7% for colleges and nursing schools, respectively. How-
ever, these response rates were markedly higher than that of 
35.3% for the 77 nursing schools analyzed in 2016 by Jeon 
and colleagues.
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