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Abstract. We developed a web-based learning system for healthcare workers to
learn the skills for removing personal protective equipment for highly infectious
diseases. The system was implemented on a trial basis and healthcare workers
evaluated its usability and their motivation to learn. Usability was similar to that of
typical systems. Motivation scores were high, indicating confidence and satisfaction
with the system.
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1. Introduction

To prevent secondary infection with highly infectious diseases such as Ebola virus
disease, healthcare workers (HCWs) are trained to use full-body personal protective
equipment (PPE) and to remove it safely. However, no studies have examined the
strategies used for retaining these skills in the long term [1]. The objective of this study
was to develop a web-based learning system for HCWs to learn the skills for removing
PPE and to evaluate the usability of the system and their motivation to learn it.

2. Methods

We developed the learning system based on the ADDIE model—analysis, design,
development, implementation, and evaluation. First, we analyzed actions that could
cause contamination and identified precautions taken when putting on and removing PPE
based on literature. Second, we designed the system with the goal of teaching and
reinforcing skills for removing PPE properly. Third, we developed the learning system
using Moodle 3.6.3 [2]. Data were entered in HTML, and MySQL was accessed from
PHP on the server side. The data were mainly images, videos, and PDF files. Fourth, we
implemented the system on a trial basis. Fifth, we evaluated its usability and participants’
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motivation to learn. We recruited participants through network sampling. The
participants participated voluntarily and were asked to use the system for one month.
Usability was evaluated using the System Usability Scale (SUS), which converted the
obtained data to a scale of 0—100 points [3], to calculate the participants’ average SUS
scores. Motivation was evaluated using an original 20-item questionnaire based on the
five categories of the ARCS-V model—attention, relevance, confidence, satisfaction,
and volition [4]. Answers to each question were rated on a 5-point Likert scale.

3. Results

Seven individuals who had experience of putting on and removing PPE for highly
infectious diseases used the system. Five of them answered the questionnaire. The
average SUS score was 69.0 points. The means (standard deviations) for the ARCS-V
model were 3.6 (0.69), 3.7 (1.22), 4.2 (0.89), 4.1 (0.76), and 3.4 (1.27) for attention,
relevance, confidence, satisfaction, and volition, respectively.

4. Conclusions

The learning system developed in this study had the same mean usability score as those
reported previously (68 points) [5], suggesting that its usability was similar to that of
typical systems. Overall, the system was deemed helpful in motivating learning.
Improvements to the volition element should help to sustain and reinforce learning.
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