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Abstract

This study aimed to develop and evaluate the utility of a digital concept mapping system (AKa
Tool) designed to support learning in the nursing process. The system was tested by 215 nursing
university students during nursing process lectures, and a questionnaire survey was conducted
regarding their user experience and the system's utility. An analysis of the responses from 69
students (response rate: 32.1%) revealed that 41.8% evaluated the system’s usability positively,
whereas 36.4% evaluated it negatively. Computer skills and system user experience were found
to be significantly associated, as well as system usability and its application during the lectures
(p<0.01). Free-text responses regarding the desired improvements were categorized into seven
groups: [Printing Issues], [Copy Function], [UIl/Display], [Operability], [Shapes and Arrows],
[System Stability and Performance], and [Other]. The results suggest that the system exhibits a
degree of utility in nursing process learning, although further improvements are needed to en-
hance its usability.
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1. Introduction

The role of nurses is to accurately assess patients’ conditions and provide care that improves,
maintains, and promotes patient health. To accomplish this, nurses must develop the ability
to understand and implement each phase of the nursing process (assessment, nursing diag-
nosis, planning, implementation, and evaluation) in order to deliver individualized evidence-
based practice. This enables high-quality nursing care that is tailored to each patient’s needs

(1] .

Concept maps are widely used in nursing process education to organize patient information
and identify problems related to nursing provision. Concept maps are schematic diagrams
that visually represent relationships between a patient's basic information (age, disease name,
etc.), medical conditions and causes, treatment and the patient's lifestyle, family and social
background, and psychological conditions. Traditionally, these have been created manually.
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However, this can lead to decreased visibility as complexity and line intersections increase
with the amount of information. Additionally, modifications and updates require considera-
ble effort, potentially compromising their primary function as tools for organizing thoughts.
In recent years, digital tools have been developed to support concept map creation in nursing
education. Notably, CmapTools [2] (Cafias & Novak, 2005) is a widely used free concept
mapping software in education that has also been utilized in nursing education [3 ] (Mammen,
2016). CmapTools, developed at the Institute for Human and Machine Cognition (IHMC) at
the University of Florida, provides features for collaborative concept map creation and
knowledge sharing. However, existing tools are designed for general purposes and have lim-
ited functionality specifically tailored to the characteristics of the nursing process and the
learning needs of nursing students.
To address these challenges, our research group has developed a digital concept mapping
system (Associate Kango Tool: hereinafter referred to as AKa Tool) (Akutsu et al., 2016)
[4] and has continued to make improvements. In this study, the utility of this digital concept
mapping system was examined by testing nursing students during nursing process lectures
and surveying their user experience and utilization patterns.

2 Research Objectives

This study aimed to develop a digital system for creating concept maps in the nursing pro-
cess and evaluate their user experience and utility by nursing students. Specifically, we
sought to verify the effectiveness of the digital concept mapping system in terms of effi-
cient information organization and modification, improved visibility, and clarification of
thought processes.

3 Research Methods

3.1 Target

In total, 215 university nursing students participated in the testing of the digital concept map-
ping system (hereafter referred to as the AKa Tool) during lectures.

3.2 Method

(1) System overview
Concept map creation tool: AKa Tool[4].

AKa Tool is realized by a web application that does not depend on the OS. The system de-
velopment environment is HTMLS5, JavaScript, jQuery Ver. 1.11.1, and system improve-
ments have been continued from 2014 to the present day. The main functions include (1)input
and editing of patient information using text boxes, (2)free placement of information by drag
and drop, (3)visualization of relationships between information with arrows and lines, (4)
place adjustment function to minimize line overlap and intersection,(5)data saving and shar-
ing, and (6) printing function.

Furthermore, to fundamentally address the challenges of traditional hand-drawn concept
maps (Figure 1), AKa Tool (Figure 2) features an innovative design that makes adding,
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modifying, and deleting patient information on web pages extremely easy, significantly re-
ducing visibility degradation and information reading difficulties caused by line intersections
that frequently occur in hand-drawn maps. It also enables the creation of large-scale and
complex concept maps that would be physically constrained and difficult to produce by hand,
functioning as a next-generation educational tool that effectively supports the visualization
of logical thinking and systematic information organization in the nursing process.

G AR TS e K

Figure 1: Hand-drawn concept map

- 2N
Figure 2: Digital concept mapping system

(2) Data collection methods

(1) After allowing students to practice sufficiently until they could use the system ade-
quately without a manual, participants were asked to rate Aka Tool's "usability" on a 5-point
scale (1: difficult to use - 5: easy to use) and "utilization status" on a 4-point scale (1: did not
utilize at all - 4: utilized very much).

(ii) For the self-assessment of digital literacy, participants were asked to evaluate their
“computer skills” (multiple responses allowed) and “level of confidence” (5-point scale).
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Free-text responses were solicited regarding potential improvements.
(3) Analysis method

The survey results were tabulated, and free-text responses to the AKa Tool were qualitatively
analyzed and categorized. The relationship between computer skills and AKa Tool usage was
analyzed using a Chi-squared test. Statistical analyses were performed using SPSS Statistics
(version 250; IBM) at a significance level of 5%.

4 FEthical Considerations

This study was approved by the Research Ethics Committee of Shubun University (ap-
proval number: 2023SR003). The participants were provided with written and verbal expla-
nations of the study’s purpose and methods, voluntary participation, anonymity, and no im-
pact on their academic evaluation; all participants provided informed consent.

5 Results

Responses were received from 69 of the 215 students (response rate: 32.1%) included in the
analysis.

(1) Differences in user experience by computer skill level

Regarding computer skills, over 90% of participants indicated they could “input text in Word
or Excel.” Conversely, less than 10% reported skills in “attaching files to emails or using
CC/BCC functions,” and less than 50% reported using “online meeting systems.” Regarding
confidence in computer skills, the most common response was “average” (40.6%), followed
by “somewhat unconfident” (34.8%).

(2) Evaluation of AKa Tool usability (Figure 3)

20(29.0%)
20
16(23.2%)

15 14(20.3%)

10 9(13.0 %) 8(11.6%)

1.Difficult to 2.Somewhat 3.Neither one 4.Somewhat 5.Easy to use
use diffcult to use nor the other easy to use

Figure 3: AKa Tool Usability
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“easy to use” group (responses of “4” or “5”) comprised 28 students (41.8%), indicating
slightly more positive evaluations.

(3) Relationship between computer skills and AKa Tool usability

Cross-tabulation of computer skills and AKa Tool usability (Table 1) showed that seven stu-
dents who rated their computer skills as “average” evaluated AKa Tool as “somewhat easy
to use.” Additionally, among students who rated their computer skills as “somewhat uncon-
fident,” six evaluated AKa Tool as “somewhat difficult to use” and six as “somewhat easy to

2

use.

Table 1: Computer Skills and AKa Tool Usability (n=69)

2.Somew 4 Some
1.Difficult  hat 3. h . v 5.Easy to Total
touse difficult to Neither atcasy ol
to use
use
1.Not confident at all 0 3 1 3 0 7
2.Somewhat unconfident 4 6 4 6 3 23
Computer =72 5 5 9 7 2 28
Skils  S:Average
4.Somewhat confident 0 2 0 4 1 7
5.Very confident 0 0 0 0 2 2
Total 9 16 14 20 8 67

(4) Relationship between AKa Tool usability and utilization during clinical practice

Table 2 shows the results of the Chi-square tests examining the relationship between the
usability and utilization of the AKa Tool during the clinical practicum. Students who evalu-
ated AKa Tool as “somewhat easy to use” had the highest rate of “utilized” during practicum,
while those who evaluated it as “somewhat difficult to use” had a high rate of “did not utilize
at all” (p<0.01).

Table 2: AKa Tool Usability and Utilization During Clinical Practicum (n=69)

1.Didnot  2.Somewhat

dtiize atall did not utiize 3.Utllized 4.Veryutilized Total P value

1. Difficult to use 4(0.8) 52.1) 0(-2.3) 0(-0.8) 9 <0.00
2.Somewhat difficult touse  §(1.7) 6(1.1) 2(-2.1) 0(-1.2) 16 <0.00
Usabiity 3 Neither 6(0.9) 3(-0.5) 5(0.1) 0(-1.1) 14 <0.00
4 Somewhat easy to use 4(-1.5) 3(-1.4) 12(2.9) 1(-0.2) 20 <0.00
5.Easy to use 0(-2.1) 1(-1.0) 4(1.0) 3(4.0) 8 <0.00

Total 22 18 23 4 607

() indicates adjusted residuals, p<@.01
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The chi-square test results indicated a statistically significant relationship between the two
variables (p<0.01). Residual analysis revealed that students who evaluated Aka Tool as "easy
to use" had a significantly higher proportion of "utilized very much" responses than expected
(adjusted residual=4.0, p<0.01), and students who evaluated it as "somewhat easy to use"
had a significantly higher proportion of "utilized" responses than expected (adjusted resid-
ual=2.9, p<0.01). Conversely, students who evaluated it as "difficult to use" had a signifi-
cantly higher proportion of "somewhat did not utilize" responses than expected (adjusted
residual=2.1, p<0.01).

3) Improvement requests

Free-text responses regarding improvement requests yielded 38 codes. Qualitative analysis
and classification based on similarity resulted in seven categories: [Printing Issues] (11
codes), [Copy Function] (five codes), [Ul/Display] (seven codes), [Operability] (five codes),
[Shapes and Arrows] (six codes), [System Stability and Performance] (two codes), and
[Other] (two codes).

Major improvement requests included “misalignment of shapes when printing,” “difficulty
with copy function,” “addition of right-angle arrow function,” and “improvement of screen
zoom operations.”

6 Discussion
(1) Utility of the digital concept mapping system

The results of this study revealed that 41.8% of students evaluated AKa Tool’s usability pos-
itively, while 36.4% evaluated it negatively. These findings suggest that the digital concept
mapping system may offer certain conveniences compared with traditional hand-drawing
methods. However, there was also significant room for improvement.

A particularly noteworthy point is the significant relationship observed between system usa-
bility and utilization during the lectures. In addition it can be said that the more students
perceive the system as easy to use, the higher their actual utilization tends to be. This demon-
strates that usability directly affects actual usage frequency, underscoring the importance of
system improvements [6].

(2) Relationship between computer skills and system user experience

Analysis of the relationship between computer skills and system user experience showed that
students who self-evaluated their computer skills as “average” or higher tended to find the
system easier to use. This indicates that digital literacy influences system acceptance [7].
However, examples of students with low confidence in computer skills who nevertheless
evaluated the system as “somewhat easy to use” suggest that intuitive and easily learnable
interface design may overcome differences in digital literacy.

(3) Implications for system improvement

Improvement requests from free-text responses were categorized into seven groups: [Printing
Issues], [Copy Function], [Ul/Display], [Operability], [Shapes and Arrows], [System Stabil-
ity and Performance], and [Other]. The requests related to printing functionality were
the
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most numerous, indicating that maintaining the layout during printing is critical for practical
applications. Additionally, features such as right-angle arrows and flexible placement are re-
quired to improve visibility.

These improvement requests represent important elements to consider in the design of digital
tools for nursing education and indicate directions for system enhancements to more effec-
tively support nursing students’ learning processes.

7 Conclusion

This study developed and evaluated a digital concept mapping system, AKa Tool, whose
objective was to support nursing learning. The result of surveys completed by nursing stu-
dents indicated that the system exhibited a degree of utility in the nursing process. However,
the findings also highlight the need for further improvements to enhance system usability. In
particular, there is a need to improve printing functionality, enhance operability, and increase
the flexibility of visual representations. Moving forward, we aim to refine the system based
on these findings and contribute to developing effective digital learning support tools for
nursing education.

This work was supported by JSPS KAKENHI Grant Number JP21K10590.
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