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Abstract 

This study was done to develop and evaluate comprehensive web based learning 

program for improving learning ability in the nursing process of nursing students. We 

evaluated the contents based on the sufficient teaching materials and developed the 

process for implementation of the educational system. The study was focused on 

developing guidelines applicable to any clinical situation using a framework of links 

among all nursing diagnoses, outcomes, and interventions. This study was used a 

descriptive study and the participants were 62 nursing students. There were significant 

differences of achievement of learning objectives, application to work, according to the 

frequency of program use. Therefore, this results indicate that the web based learning 

nursing process program is effective in improving will help to strengthen learning 

calculation ability of nursing students in nursing process. Further study should be done 

develop additional program for improving application. 
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1. Introduction 

As a result of the continued development of medical technology and improvements in 

the level of knowledge regarding medical subjects, continuous quality improvement in 

nursing is essential in the rapidly changing competitive medical environment. Also, 

accurate and prompt delivery of information and the appropriate use of information are 

necessary, given the ever-increasing amount of information. Improved productivity with 

regard to medical records and other areas of nursing management are also important in 

improving the quality of nursing [1]. 

Typically, at a medical institution, the nurse has the most information. In the course of 

nursing, the nurse should select important patient-related information and use it in the 

direction of patient care and in overall nursing management. However, efficient storage 

and use of patient-related information are not usually skills in which nurses are trained or 

for which they are evaluated, and meaningful patient data that are not recorded 

immediately can be lost in some cases. 

Most information created and used by the nurse conventionally takes the form of 

natural language. As EMR systems have developed, a common question is how best to 

record information to accurately reflect the phenomena of nursing and the problems of 

patients. The use of natural language in an EMR system is optional, but if all clinical 

information used by nurses is stored in a natural language state alone, it is not readily 

accessible to computer-based applications, such as, for example, statistical research or 

automated decision-making systems [2-3]. Nursing professionals have typically pursued 

specialized training and nursing education has undergone change in the last decade with 
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the introduction of information technology [4]. Nursing diagnosis not only demonstrates 

that the essence of nursing is the underlying science, facilitating the development of 

theories and nursing studies [5]. But, undergraduate nursing students considered clinical 

practice to be the most stressful in nursing program education. 

Therefore, the purpose of this study was to develop and evaluate the comprehensive 

web based program for improving learning ability in the nursing process of nursing 

students. Through this research, we can effectively not only apply the nursing process but 

also develop learning ability in clinical practice education. 

 

2. Method 
 

2.1. Research Design 

This study was used a descriptive study for the web based nursing program by 

nursing students during clinical nursing practice education. 

 

2.2. Participants 

Study participants were eligible nursing students in C province of South Korea 

and 62 nursing students were willing to participate in this study from April and 

December, 2014. 

 

3. Instruments 
 

3.1. Web Based Nursing Program  

Johnson et al [6] described the linkage of NANDA, NOC, and NIC, and this nursing-

terminology system (NNN) can be used as the language of nursing courses. However, 

each linkage was based on the determination of specialists, rather than the results of 

statistical analyses of the actual behavior of nurses. 

 

3.2. Developmental Environment  

The development and operational environment of system is as follows.  

 Program language: Java (development kits 1.8.0) 

 User Interface: Java Swing 

 Database: MySQL Server 5.6 

 Database Interface: JDBC (MySQL connector 5.1.27) 

 Operating System: Windows 2003 server 

The basic development language of system was Java language. Therefore, in order to 

access DBMS (Database Management System), JDBC (Java Database Connectivity) 

offered by Microsoft was used. Also, the saving, search, modification, and deletion of 

data were performed using DAO (Database Access Object). Data in system was generated 

and delivered in the pattern of a Java class, and this was nominated simply as ‘Bean’. 

Also, this system was performed based on the service-oriented architecture (SOA), which 

assembles the defined service according to business requirements and realizes desired 

functions, unlike existing development methods [7]. 

 

3.3. Reactivity of Program and Achievement of Learning  

To evaluate reactions to the program, utilizing frequency and correction answer rates 

were calculated based on the average times daily who participated, number of times 

recorded programs were accessed on the administrator screen for 8 weeks. In order to 

evaluate satisfaction with the program, we used five items from Nguyen’s Satisfaction 

Questionnaire-8 (CSQ-8) [8]. The CSQ-8 measures perceptions of actual use and 
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satisfaction with utilization and includes the following items: “How would you rate the 

quality of the education you used? Did you receive the program you expected? How much 

does this program satisfy the nursing process using you expected? Would you recommend 

this program to your friends? How would you rate your overall satisfaction with the 

program you used? Do you think web based nursing process education program is 

necessary?” Each item was measured on a 5-point Likert scale, with high scores 

indicating high satisfaction.  

 

3.4. Benefits to Work 

To evaluate benefits to the program, confidence and anxiety level were measured for 

applying in nursing process. Confidence and anxiety levels were measured using a NRS 

(numeric rating scale).  

 

4. Data Analysis 

Data were analyzed using the SPSS WIN (22.0). Descriptive statistics, appropriate the 

level of measurement, were used to describe the study variables. Paired-t tests and one 

way ANOVA were used to assess the mean differences among groups. 

 

5. Results 
 

5.1. System Design 

Two experts analyzed the structure and requirements of the program to develop useful 

program in the learning of nursing process. As a result of analysis, the structure of the 

program consists of the client program through the query processing and the NNN 

database web server. The client program consists of four functions, patient information, 

nursing plan, nursing practice, of nursing record (Figure 1). In particular, the NNN 

database server built up the relational database by analyzing the data in an object-oriented 

perspective. 

 

 

Figure 1. Architecture of Web Based Nursing Process Program 

5.2. System Development 

This study developed Nursing Process Program to meet the analyzed requirements by 

using the Java programming language. This program used NNN JDBC MySQL connector 

to connect to the database server built into MySQL Server 5.6. And the program is 

implemented the user interface by using Java Swing. The user can join the member 

registration in screen, when approved by the administrator may execute the program. The 
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program is composed of the registered patient information, nursing plan, nursing practice, 

nursing record tab. Registered patient is updated the left panel at the same time (Figure 2).  

 

 

Figure 2. Patient Information 

The nursing plan tab is activated when you select one of the registered patients, this 

can temporarily select and store nursing diagnosis (defining characteristics, related factors, 

risk factors), nursing results (indicators), intervention (Nursing activities) conjunction 

with 8 tables placed in the top (Figure 3 a-b). 

 

 

Figure 3a. Nursing Diagnosis Tables 

 

Figure 3b. Nursing Results and Intervention Tables 

5.3. Adopting Evaluation 

Reactivity of program and achievement of learning objectivity 

The high group students showed more number of participants (F=321.83, p<.001), 

connect time (F=94.77, p<.001), and satisfaction (F=29.312, p<.001) than two group (low 

group and middle group) students. 

And the high group students had higher knowledge with nursing process (F=67.114, 

p<.001) than two group (low group and middle group) students (Table 1). 
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Table 1. Reactivity of Program and Achievement of Learning Objectivity 

  
Low 

group(n=13) 

Middle  

group(n=22) 

High group(n=27) 
 

F(p) 

 

Reactivity 

Number of 

participants 
11.21(21.21) 17.21(15.90) 90.12(31.21) 321.83(<.001) 

Connect time(min) 
30.01(15.21) 48.21(26.33) 230.33(142.21) 94.77(<.001) 

Satisfaction 
3.09(.70) 3.81(.59) 4.59(.50) 29.312(<.001) 

Achievement Nursing process 

knowledge 
5.18(.98) 6.45(1.43) 9.03(.59) 67.114(<.001) 

 

Benefits to work (confidence, anxiety level) according to the degree of use of the 

program. 

There was significant difference in confidence, and anxiety level the degree of use of 

the program among groups (Figure 4).  

 

  

Figure 4. Benefits to Work (Confidence, Anxiety Level) According to the 
Degree of Use of the Program 

5. Discussion 

Element of an autonomous profession is the existence of a clearly defined body of 

background knowledge. In nursing, it should be possible to present data about nursing 

tasks with respect to what a nurse should do, how the nurse differs from other 

professionals, and how the nurse contributes to the health of patients. Such information 

facilitates the development of middle-level theories that provide useful knowledge in 

clinical decision making, based on research and practice [9].  

NANDA is the most suitable and commonly used classification scheme for describing 

the patient's problem, and it continues to contribute to the accumulation of the body of 

nursing knowledge. NIC, developed at the University of Iowa, is a standardized 

classification system of interventions performed by a nurse and is useful in various 

aspects of nursing, such as clinical records, communication between clinical sites, 

integration of data that transcend the field or system, effective research, measurement of 

productivity, evaluation of abilities and compensation, and the design of nursing curricula 

[10]. NOC, also developed at the University of Iowa, is a classification system developed 

to assess patient outcomes as affected by nursing. A nursing outcome represents solutions 

to a nursing diagnosis; it is more detailed than a diagnosis and provides guidelines for the 

proper selection of actions that are expected to be carried out. Additionally, an indicator 

of nursing outcomes can be used for the development of a clinical path or an individual 

nursing plan [11]. The nursing process is typically explained in five stages: assessment, 

diagnosis, plan, intervention, and evaluation. When providing a nursing diagnosis, 

however, the nurse assesses factors related to signs and symptoms of the subject and 
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establishes a desirable response to the problem, identified as the expected nursing 

outcome. The nurse further plans and carries out the nursing intervention that removes or 

reduces related factors identified in the nursing diagnosis. Accordingly, the NNN linkage 

of nursing diagnoses, outcomes, and interventions is clinically valuable because it is 

closely correlated with the nursing process and can be regarded as a summary of the 

nursing process. Despite the usefulness of the nursing process and demands for its use, 

expansion in its clinical application has been slight. One reason for this is that applying 

the nursing process requires a lot of record keeping time in the clinical situation, and the 

thought process for arriving at nursing diagnoses is difficult, making it also difficult to 

determine nursing diagnoses and interventions quickly. Other causes include lack of self-

confidence as to whether a nursing diagnosis made through such a difficult thought 

process is truly appropriate. The nursing information system is the same computer system 

that manages standardized patient information required for nursing. It enables the 

collection, use, storage, searching, and exchanging and communicating of information 

required for connecting nursing research and education to nursing practice [12]. The 

information system for the nursing process is important for improving the quality of 

nursing and for establishing nursing professionalism. 

However, several limitations have been identified in attempts to computerize the 

nursing process in Korea. First, it is difficult to expect improvements in nursing through 

computerization if the system is used by a nurse not familiar with the nursing process, if 

there is a failure to build a standardized database, or if the database contains inaccurate 

data. Furthermore, it is difficult to maintain consistency and continuity of nursing if the 

classification system used is not of proven validity.  

The linkage of nursing diagnoses, outcomes, and interventions developed by [6] and 

argued that the nursing intervention for the expected nursing outcome begins with the 

nursing diagnosis. However, their linkage system was achieved using recommendations 

of professionals alone. It did not assess outcome or intentions by statistical analyses of the 

actual behaviors of nurses. Accordingly, outcomes after application of the linkage system 

were not presented, and evaluations of the system by nurses have not yet been conducted.  

In Korea, although some studies have developed nursing process computerized programs 

and integrated them with nursing information systems [13-15] there are few studies 

regarding the results of such efforts in actual clinical settings. Systems developed as a 

result of such research can provide nursing diagnoses, identify features and related factors 

in the patient, show nursing intervention activities corresponding to the diagnosis, and 

show the expected nursing outcomes. However, the personal knowledge and experience 

of the nurse are most critical in providing nursing diagnoses and interventions in this 

system. Accordingly, inexperienced nurses still consider it difficult to apply the nursing 

process in the clinical situation. Additionally, while systems developed in previous studies 

used systems of standardized terms for nursing diagnoses, outcomes, and interventions, 

they did not contain actual data or nursing statements used in clinical situations, although 

some adopted nursing-activity statements, creating the additional inconvenience of double 

records. 

 

6. Conclusion 

This study was focused on integrating a nursing knowledge system using web based 

programs to enhance the applicability of the nursing process to clinical practice. This was 

done by including actual data and nursing statements corresponding to the signs and 

symptoms of subjects to the nursing information system with the aim of helping the nurse 

to easily identify the patient’s problem. Additionally, in this study, a goal was to construct 

a nursing information system using linkages among nursing diagnoses, outcomes, and 

interventions. This system is intended to assist nurses in readily establishing more 

accurate nursing diagnoses, thereby helping them to determine the priority of nursing 
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interventions and providing measures for those interventions. Such a process would 

contribute to improving nursing practice and establishing a body of professional 

knowledge. The significance of this study can be explored from the points of view its 

theoretical, practical, and educational aspects. First, in theoretical aspect, this report 

describes practical nursing phenomena by studying and comparing a nursing diagnosis / 

outcome / intervention linkage constructed as a result of this study in various nursing 

units, and obtaining practical nursing knowledge, resulting in the facilitation of middle-

level theory development based on nursing practice. Secondly, in practical aspect, the 

nursing information system based on the nursing diagnosis / outcome / intervention 

linkage constructed as a result of this study supports the decision making of nurses. It will 

allow them to provide more accurate nursing diagnoses based on professional thinking 

and to develop nursing outcomes and interventions according to these diagnoses, resulting 

in improved nursing quality and efficiency. Additionally, the system describes the effects 

of nursing practice and can be used as basic data for calculating nursing expenses. Third, 

in educational aspect, using the system described, standards can be developed for each 

type of nursing unit based on a nursing information system that includes a nursing 

diagnosis / outcome / intervention linkage, and this can be used in nurse education. 
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