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Abstract

Objective: Telenursing e-learning courses have been shown to enhance nurses’ skills and knowledge; however, the subject-
ive learning experience is unclear. In this study, we identified meta-inferences to quantitatively and qualitatively understand
this experience, as well as the types of knowledge gained through an e-learning course and how they are linked to each
other, in order to enhance nurses’ confidence in their understanding of telenursing.

Methods: We employed a single-arm intervention with a mixed-methods convergent parallel design. We converged parti-
cipants’ self-reported pre- and post-course confidence scores with their reflections on the learning experience, which were
reported qualitatively as improved or unimproved. A total of 143 Japanese nurses with a mean of 20 years of nursing experi-
ence participated in this study.

Results: Among the participants, 72.7% demonstrated improved confidence in their understanding of telenursing after com-
pleting the e-learning course. The baseline confidence score was originally higher in the group that reported unimproved
confidence (p <.001). Although there was no statistical difference in the usability and practicality scores between the two
groups, the qualitative learning experience in these aspects differed in terms of the depth of knowledge of telenursing
obtained.

Conclusions: Nurses’ quantitative confidence in their understanding of telenursing after course completion was incongruent
with their qualitative perspectives of the learning experience. Nursing educators, healthcare policymakers, and other stake-
holders should consider that learners’ overconfidence in their understanding of telenursing and comprehension of e-learning
materials may result in their failure to develop key telenursing competencies, skills, and knowledge.
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Introduction

E-learning defined as using Internet devices to enhance or
support teaching and learning in an online community'-
is widely used in healthcare provider education, including
nursing, to improve knowledge and performance.® This
use of e-learning increased dramatically in response to
the challenges posed to the global healthcare system by
the 2020-2023 COVID-19 pandemic.* These challenges
exposed the urgent need for ongoing academic and evidence-
based program development to enhance telenursing prac-
tices, which emerged as a new nursing field,” given that
nursing professionals must constantly update their health-
care skills and knowledge.

Telenursing, an innovation in the field, is becoming
particularly popular in Japan.®’ Telenursing refers to
nursing activities that support the delivery, management,
and coordination of healthcare services for patients and
their families from a physical distance using information
and communication technologies (ICTs).® Telenursing
results in the improvement of accessibility and affordability
of nursing care for people with care needs living in remote
areas.” In the digital era, nurses can utilize these innovative
tools.”'® They need to acquire new knowledge, skills,
and key competencies, such as telecommunication and
information risk management prior to entering telenur-
sing practice.® Although universities may be a logical
place to provide such education, in Japan, for example,
only 3.8% of nursing universities offer telenursing or tel-
ehealth education for undergraduates owing to limited
teaching personnel, overloaded curricula, and restrictions
on or absence of clinical practicum.'' Ensuring adequate
global and national healthcare deliveries requires immediate
and comprehensive telenursing education; e-learning edu-
cation creates necessary conditions to address these needs
adequately.” However, this has not been prioritized; con-
sequently, the global healthcare workforce has remained
unprepared.'''?

Telenursing curricula require the collaboration of inter-
disciplinary educators, healthcare policymakers, and stake-
holders to support safe and affordable healthcare. Owing to
a shortage of qualified faculty, e-learning is indispensable.

For learners, an internal state of motivation and a confi-
dent attitude toward learning are essential for successful
educational outcomes.!> The attention, relevance, confi-
dence, and satisfaction conceptual model facilitates motiv-
ation for effective learning and instructional design.'*'>
According to Keller,'> the model consists of: attention:
capturing learners’ interest, relevance: meeting learners’
personal needs or goals to affect a positive attitude to learn-
ing, confidence: helping learners believe that they will
succeed and control their success, and satisfaction: reinfor-
cing accomplishment with rewards.

This model is also useful for developing and evaluating
the quality of teaching materials.'® Confidence reflects the

basic motivation for learning, that is, the degree to which
one feels competent through the learning experience.'>'"'®
Learners’ confidence-building strategies may focus on
motivation, learning requirements, opportunities for success,
and personal control."

E-learning systems must be both usable and practical for
learners to effectively achieve their learning goals with high
satisfaction.'®® Thus, evaluating the learning experience
is crucial for assessing the effectiveness of e-learning
education.'*?!

Stemp et a noted that in course assessments, it is
insufficient to only quantitatively assess learning effective-
ness in online education. Thus, adopting a study method-
ology that assesses both quantitative (QUAN) and
qualitative (QUAL) data is necessary in thoroughly under-
standing the phenomenon. We posited that a QUAN and
QUAL assessment of the e-learning experience and its
usability and practicality from learners’ perspectives can
contribute to improving nurses’ confidence in their under-
standing of telenursing and its effectiveness. Observing
learning phenomena from multiple perspectives using
mixed methods that integrate QUAN and QUAL data
contributes to understanding and improving learning pro-
cesses, adding value, and solving problems in educational
research.”** The paradigm that combines QUAN and
QUAL approaches seeks to answer research questions and
maximize the understanding of the subject of interest.”>>°

In this study, we focus on understanding nurses’
complex learning experiences, as well as the types of
knowledge gained through e-learning education and how
they are linked to each other, to raise their confidence in
their understanding of telenursing through e-learning
education.

122

Purpose and research question

We identified and developed meta-inferences to determine
whether nurses’ confidence in their understanding of tele-
nursing improved through e-learning courses based on
their learning experiences.

We proposed the following research question: How are
nurses’ learning experiences (QUAN and QUAL) linked
to improvements in their confidence in their understanding
of telenursing? We adopted multiple research methods to
answer this question.

Methods

Study framework

We developed an assumption, intervention, and outcome
framework to assess nurses’ learning experiences (QUAN
and QUAL) from multiple perspectives (Figure 1): nurses inter-
ested in telenursing were enrolled (assumptions), experienced
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Framework

Assumptions

Interventions

Outcomes

Nurse’s interest
regarding telenursing
(QUAN)

Variables

experience
(QUAN)

Telenursing e-learning process
(50 Lessons)

Learning experience

Quantitative

Confidence in their understanding
of telenursing/
Satisfaction with learning experience

Qualitative
experience
(QUAL)

This frameworkillustrates the assumptions, interventions and outcomes, QUAN and QUAL variables. QUAN = quantitative; QUAL = qualitative

Figure 1. Study framework.

the e-learning process (interventions), improved their confi-
dence in their understanding of telenursing, and gained satisfac-
tion from their learning experience (outcomes).

Design

We conducted a single-arm pre- and post-intervention
assessment using a mixed-methods convergent parallel
design®® to maximize the synthesis of QUAN and QUAL
data. The convergent design involves separate data collec-
tion and analysis of QUAN and QUAL data and subse-
quently merging the results obtained from both sets of
data analysis.?® This design provided a comprehensive
picture of how nurses improve their confidence in their
understanding of telenursing by integrating what they
have learned through the e-learning program. The mixed-
methods approach allowed us to undertake four essential
operations—elaboration, generalization, data integration,
and interpretation—and address the higher impacts of the
study.*®! Tts rigor facilitated the achievement of the
study’s objective, consistent with the study design, data col-
lection, analysis, and integration.32 Fetters>> and Tashakkori
et al.?? suggested that it is typical to collect and integrate
QUAN and QUAL data to create meta-inferences as multiple
perspectives based on the results of both datasets. These pro-
cesses facilitate the development of insights that mono-
method studies cannot provide. In our pre- and post-course
confidence assessments, we explored learning satisfaction
—an outcome of the QUAN and QUAL learning experi-
ence—using mixed-method data integration.

As illustrated in Figure 2, the QUAN data strand was
used to examine the participants’ levels of learning interest
in telenursing as a baseline (T0). The QUAN learning
experience data included usability and practicality (T1 to
T50), nurses’ confidence in their understanding of telenur-
sing (TO and T51), and their satisfaction with the learning
experience (T51). The QUAN data were collected
through a self-administered online questionnaire and an
e-learning platform. For the QUAL data, open-ended
responses to questions about the learning experience—

including what knowledge had been obtained from each
lesson—were collected upon completion of each of the
50 lessons via an e-learning platform (T1 to T50).

E-learning telenursing course

We developed a telenursing e-learning course to facilitate
nurses’ acquisition of the basic knowledge and skills
required to provide telenursing services. The actual course
covers evidence-based telenursing guidelines issued by
the Japan Academy of Home Care.® The telenursing educa-
tion program, which we have been delivering in person
for clinical nurses since 2012,>* was comprehensively
expanded for the purpose of this study. To the best of our
knowledge, our education program is the first to introduce
comprehensive telenursing and capacity building for
nurses in Japan. We re-organized the core lesson compo-
nent taught in the former program and divided the
program into smaller sections of approximately 15 min—
the appropriate time for an e-learning lesson. An e-learning
course comprising 50 lessons was created covering the fol-
lowing topics: introduction to telenursing and the health
system; fundamentals of ICT literacy; telemonitoring and
telecommunication skills; and practicum case scenarios. It
included 42 lectures and eight practicum videos. There
are few telenursing education experts in Japan; therefore,
our team included nurse researchers who specialized in
telenursing, home care, gerontological nursing, intract-
able disease nursing, clinical nursing, and nursing curric-
ulum development, as well as a physician, a telehealth
engineer, and a health communication expert. They dis-
cussed the program components and prepared each
lesson separately. The first author, a pioneer in telenursing
in Japan, assessed and modified the lessons to avoid
overlap and maintain the recorded voice, slide image,
and video quality. Due to the COVID-19 pandemic, an
external assessment of the course was not possible. The
e-learning was delivered via the Japanese e-learning plat-
form, edulio.>® The administrator controlled the course
such that learners could sequentially complete lessons
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Interpretation

*Describing reasons why increase in confidence and
in-depth understanding of what actual experiences
led to improved confidence.

*Indicating confidence improvement reinforced and
expanded upon actual experiences based on meta-
inferences

* Meta-inference based on the QUAN and QUAL
strand and interpretation

QUAN-= quantitative; QUAL= qualitative

QUAN Procedures ) . QUAL Procedures
Self-administrated questionnaire QUAN Time point QUAL Open-ended responses regarding learning
Timing: 52 times pre/during/post- e-learning X (Pre_e'!'legming) experience; what had been obtained from
To: Baseline, n = 143 X X each lesson
T1 to T50: After learning each lesson, n = 143 A (E-learning: Lesson 1) . Timing: 50 times during e-learning
T51:Post completion of the course, n = 143 . . . Ti:lesson 1, n =143
Analysis (Data from all time points): - . ) T50:Lesson 50, n = 143
Statistical changes in confidence in their X T50 X Analysis (Data from all time points):
understanding of telenursing (outcome) X (E-fearning: Lesson 50) Text mining and content analysis regarding
compared to Toand T51, n = 143 (Post{;rnf’pllenon of learning experience, n = 143 X 50 lessons

e-learning)

Convergent

Meta-inference

(n =122 described their experience)

Mixing: convergentresults at T1 and Tso
*Converge quantitative changes in confidence
with qualitative experiences of e-learning

Figure 2. Procedural diagram of the mixed-methods intervention design with data collection and convergent timing.

1-50. Each lesson consisted of 5-15 min of video lectures
highlighting points to learn to achieve the learning goals
(Table 1). Participants could freely access the platform
during the study period.

Participants

Registered Japanese nurses who volunteered to participate
were directly recruited through the study website (Kango-
net) and through a flyer that the first author’s institution distrib-
uted to the community. In addition, we sent a flyer to the
executive board of directors of a Japanese home care organiza-
tion and to the visiting nursing group, which invited them to
present this opportunity to their nurses. We set no geograph-
ical limitations on the participants. We paid honorarium to
the participants if they completed the course within the
study period (October 2021-March 2022).

Inclusion criteria

The participant eligibility criteria included:
basic skills to access the e-learning course,
ability to read and write in Japanese, and

voluntary acceptance of all 50 telenursing e-learning
lessons.

Sampling strategy

Few previous studies have reported healthcare providers’
confidence improvement pre- and post-e-learning; there-
fore, we referenced nurses’ competence development via

blended learning. Blended learning has been reported to
result in an almost 5.5% improvement in competence®;
assuming this prevalence, we aimed to obtain a 10%
improvement in confidence regarding telenursing via
e-learning. In order to obtain 80% power (1-f error) and
with a 5% significance level (Type I; o error) and estimating
a 10% dropout rate, a total of 139 participants were required
(single arm) for the QUAN study.?’ In addition, sampling
for a mixed-methods study must help answer the research
question, and this depends on whether both QUAN and
QUAL data are to be collected from the same or different
individuals.?®® In this study, all the data were collected
from the same participants. We employed a one-time con-
vergent design to draw meta-inferences regarding whether
and why learners’ confidence in their understanding of tele-
nursing is expanded by linking the QUAN and QUAL
learning experiences. As educational programs and clinical
applications of telenursing in Japan are in their infancy, we
did not include nurses’ previous experiences with telenur-
sing education and practice as variables.

Data collection

Data on nurses’ gender, age, clinical experience, work
status, and affiliation were collected for demographics.

QUAN

In line with the mixed-methods design, nurses’ interest in
telenursing, learning experience, study outcomes, and
other measurements were collected using self-administered
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Table 1. Telenursing e-learning lesson and the goal.

1. Introduction to telenursing: To understand telenursing

Definition, purpose, and characteristics of telenursing

Healthcare system of Japan and related guidelines of telenursing

Principle ethics of telenursing

Types of telenursing
Quality assurance of telenursing

History and movements of national/international telehealth

Healthcare insurance system of Japan and telehealth

Telehealth and scientific evidence

2. Fundamentals of information and communication technology (ICT) literacy:
To understand how to provide and manage telenursing and information
security

Information literacy to provide telenursing

Information security and privacy management in telehealth/telenursing

Telenursing platforms

Information and communication technology, internet of things with
telenursing

Telehealth with artificial intelligence (Al) and big data

Information technology for next generation (5G) and telenursing

3. Fundamentals and skills of telemonitoring: To understand telemonitoring in
management of people with chronic conditions

Monitoring and assessment of psychosomatic state with telenursing

Characteristics of chronic disease management and the needs for
telemonitoring

Management of measuring equipment

Telemonitoring and disease management ® People with diabetes

Telemonitoring and disease management @ People with heart failure

Telemonitoring and disease management ® People with chronic obstructive
pulmonary disease

Telemonitoring and disease management @ People with interstitial pneumonia

Telemonitoring and disease management ® People with aspirational
pneumonia

Telemonitoring and disease management ® People with cancer

Telemonitoring and disease management @ People with intractable neurological
disease

Telemonitoring and disease management ® People with SARS-Cov2

4. Fundamentals and skills of telenursing: To understand the principals of
telenursing

Ways of telenursing and people-centered care
Health literacy assessment for the telenursing client

Primary, secondary, and tertiary prevention and the needs for continuous
support

Characteristics of client and family care needs for telenursing

Skills and perspective of telenurse

Technical systems related to telenursing

Principals of health communication

Foundations of telecommunication and telementoring

Fundamentals of nursing consultation for people with chronic conditions
Foundation of store and forward system (e-mail)

Preparation to provide telenursing; informed consent before the start of
telenursing

Telenursing and nursing process

Telenursing and nursing record

Collaboration with interdisciplinary team and community care system
Ending/completion of telenursing

Case examples of telenursing

5. Practicum case scenarios-telemonitoring-based telenursing: To understand
how to provide telemonitoring, telecommunication, and telenursing

Practice of telemonitoring and tele-observation

Proactive telecommunication; active listening, empathy, mentoring, and health
consultation

Practice of store and forward system (e-mail)

Case scenarios and telenursing process
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online questionnaires at each time point (TO to T51). The
data sources are displayed in Table 2.

Interest in telenursing. This was measured at baseline (TO)
and post-completion of the e-learning course (T51) and
assessed using a S-point Likert scale, where 1 =minimum
interest and 5 = maximum interest.

E-learning experience. The QUAN learning experience was
assessed in terms of usability and practicality. These were
assessed for each lesson immediately after its completion
using a 5-point Likert scale, where 1 = minimum usability/
practicality for me and 5 = maximum usability/practicality
for me (T1 to T50).

The course outcomes were considered to be nurses’ con-
fidence in their understanding of telenursing and their satis-
faction with the learning experience.

Confidence in their understanding of telenursing was self-
reported using a 5-point Likert scale, where 1 =minimum
confidence and 5 =maximum confidence before and after
the course completion (TO and T51). Satisfaction with the
learning experience was measured using a 0—10 rating on a
visual analog scale post-completion (T51).

QUAL

The following data regarding the QUAL learning experi-
ence were collected.

Obtained Knowledge and Experience through E-Learning in
Each Lesson. We collected open-ended responses from
nurses after they completed each lesson (T1 to T50) and
explored the knowledge and experience they had acquired
(Table 2). All data were collected in Japanese. Irrelevant
comments, such as those that did not reference the learning
experience, were excluded from the analysis.

Data analyses

QUAN (statistical analysis). Nurses’ interest and confidence
in their understanding of telenursing were analyzed using
pre- and post-Wilcoxon matched-pair signed-rank tests.
Usability, practicality, and satisfaction were analyzed
using an independent samples #-test between the improved
(pre—post>1.0 points) and unimproved (pre—post<0
points) confidence groups. The significance level was set
at p<.05. Statistical analysis was performed using the
Japanese version of IBM® SPSS® Statistics (version 27.0).

QUAL. The grounded text mining approach®® was adopted
using KH Coder 3.*° These analyses examined figure
word frequency, co-occurrence network, correspondence
of words, and keywords-in-context concordance to obtain
a complete picture of the text.***' KH Coder produces a
two-dimensional scatter diagram to help visualize the

results of the correspondence analysis. This scatter diagram
is used to explore the types of words that have a similar
appearance pattern*” in the improved and unimproved confi-
dence groups. Simultaneously, the first, second, and fourth
authors read the open-ended participant responses of both
groups and selected descriptions of the knowledge that had
been acquired through each lesson using QUAL content ana-
lysis techniques. Codes were extracted, and themes were gen-
erated and divided into two concepts—usability and
practicality in each group. Both codes and themes were dis-
cussed among the authors, who have experience in qualitative
studies, in the multiple-study project until a consensus was
reached. The data were analyzed in Japanese and subse-
quently translated into English. A back-translation into
Japanese confirmed the accuracy of the English translation.

Mixed-methods convergent parallel design data
analysis and data integration

After completing the QUAN and QUAL data analyses inde-
pendently, both types of data were comprehensively inte-
grated using a joint display analysis. A joint display is a
graph or table in which researchers juxtapose their QUAN
and QUAL results’®?’ to draw meta-inferences—that
is, the integrated findings of mixed-methods studies.*?
Fetters®>®'%?  defined joint display analysis as “the
process of discovering linkages between the QUAN and
QUAL constructs, organizing and recognizing the findings
into a matrix or figure to optimize the presentation as
a finalized joint display, and interpreting the mixed find-
ings.” A joint display is also useful for presenting
QUAN, QUAL, and mixed-methods findings extracted as
meta-inferences.>>* A deeper understanding of partici-
pants’ subjective learning experiences was obtained by
examining how they could be linked to improvements (or
lack thereof) in their levels of confidence in their under-
standing of telenursing, and, consequently, their satisfaction
with the learning experience. This process allows the
drawing of realistic conclusions regarding overall integra-
tive interpretations. Interpretive rigor, which is “the
degree to which you make credible interpretations based
on the obtained results,” can be established by meeting
the key criteria of theoretical consistency and interpretive
consistency, agreement, distinctiveness, efficacy, and corre-
spondencezg(ppszo_”l), as well as inside—outside validity,
commensurability, conversion validity, and integration val-
idity.** We attempted to meet these criteria through active
discussions between members of an interdisciplinary
study team, including nursing, healthcare, evaluation, and
mixed-methods researchers.

Ethical considerations

We provided participants with an explanation of the
study’s purpose and methods and informed them that they
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Table 2. Mixed-methods data source table of the study.

Original Likert scale
(1 item). 1 (minimum)
to 5 (maximum)

Interest in telenursing
(To and T51)

Original Likert scale
(1 item). 1 (minimum)
to 5 (maximum)

Usability (T1 to T50)

Practicality (T1 to T50) Original Likert scale
(1 item). 1 (minimum)
to 5 (maximum)
Confidence in their Outcomes
understanding
of telenursing

(To and T51)

Original self-inventory
(1 item). 1 (minimum)
to 5 (maximum)

VAS-10:0 (worse)
to 10 (best)

Satisfaction with
the learning
experience (T51)

Visual analogue scale.

Assumptions

E-learning
experience
(interventions)

Describe what was
obtained in each
lesson (collected
via e-learning
platform)

Obtained knowledge
(experience) through
e-learning each
lesson (T1 to T50)

Note. T0, time point pre e-learning; T1 to T50, time point at e-leaning 50 lessons; T51, time point at post completed to e-learning.

could withdraw at any time, without penalty. Enrollment
commenced after participants provided online informed
consent. This study was approved by the Ethics Committee
of St. Luke’s International University.

Results

Participants

A total of 227 Japanese nurses were recruited for this study,
152 of whom consented to participate and completed the
e-learning program. Among these, nine participants were
excluded from the analysis because they were still learning
beyond the study end date and, thus, lacked post-course
(T51) data. Consequently, the analysis included data
obtained from 143 participants (94.1%), 88.8% of whom
were women. Their mean age was 44.5 years (SD=9.5),
and all participants were able to operate the course inde-
pendently. They were divided into two groups based on
the scores of their post-course confidence regarding under-
standing of telenursing, which improved for 104 partici-
pants. We called this group the “improved confidence
group” as they showed a significant improvement: M =
1.6 (SD=0.8) points (TO: baseline) and M=3.4 (SD=
0.8) (T51: after the course) (p<.001). The confidence of
39 participants did not improve or declined. We referred
to this group as the “unimproved confidence group” as
they showed a significant decline in confidence: M =3.0

(8D 1.2) points (TO) and M=2.6 (SD 1.2) (T51) (p=
.002). The baseline characteristics of the groups showed
no significant differences, except for the mean confidence
score. Although the SD was wider in the unimproved
group, the mean period of e-learning completion was
approximately 20 days for both groups (Table 3).

Participants’ interest in telenursing at baseline

The score for interest in telenursing showed M=3.8
(SD =1.1) points (TO) among the improved confidence
group (n=104) and M=4.1 (SD =1.1) (TO) among the
unimproved confidence group (rn=39). No statistically
significant difference was observed between the two
groups (p =.184) (Table 3).

Participants’ e-learning experience: usability and
practicality

QUAN. QUAN strands in usability and practicality were as
follows.

Usability. The usability score for all 50 lessons showed M =
43 (SD=0.5) points and M=4.2 (SD=0.5) in the
improved and unimproved confidence groups, respectively.
No statistical difference was observed between the two
groups (p =.644).
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Table 3. Characteristics of participants at baseline, n = 143.

Age, M(SD), years old 44.0 (9.6) 45.8 (9.3)
Nursing experience, 19.2 (9.8) 20 (10.2)
M(SD), years
Full-time worker, n (%) 81 (77.9) 28 (71.8)
Affiliation, n (%)
Clinical 74 (71.2) 27 (69.2)
University/vocational 12 (11.5) 8 (20.5)
school
Graduate student 13 (12.5) 3 (7.7)
None 5 (4.8) 1 (2.6)
E-learning period, 17.0 (25.4) 21.5 (43.0)
M(SD), days
Access to e-learning, M(SD)
6 am-11:59 a.m. 22.9 (23.0) 17.5 (15.4)
12 pm-17:59 p.m. 40.0 (26.0) 42.2 (26.1)
18 pm=-23:59 p.m. 41.3 (28.8) 47.8 (25.3)
0 am-5:59 a.m. 8.3 (15.6) 6.7 (13.7)
Interest score (T0), M(SD) 3.8 (1.1) 4.1 (1.1)
Confidence score (T0), M(SD) 1.6 (0.8)* 3.0 (1.2)*

Practicality. The practicality scores for the 50 lessons were
M=43 (SD=0.5)and M =4.3 (SD=0.5) in the improved
and unimproved confidence groups, respectively. No statis-
tically significant difference was observed between the two
groups (p =.880).

QUAL. Eighty-nine (85.6%) participants in the improved
confidence group and 33 (84.6%) in the unimproved group
provided detailed descriptions of more than one lesson. The
number of descriptions per participant that included details
of the knowledge acquired was M=119 (SD=124)
(range 0—47) and M =13.8 (SD =11.8) (range 0—44) in the
improved and unimproved confidence groups,

Table &. Word frequency.

Understanding 394 Understanding 229

Telenursing 391 Telenursing 207
Think 291 Think 147
Necessity 194 Necessity 103
Feel 165 Feel 92
Patient 123 Nursing 75
Lessons 122 Learning 49
To know 114 Information 48
Nursing 109 To be aware of 47
Information 102 Important 43
Value 99 To conduct 41
Specific 94 Value 41
Learning 82 Chapter lessons 40
To be aware of 80 Patients 37
Telenurse 68 User 36
Monitoring 68 Monitoring 35
Actual 67 Telenurse 34
Image 64 Explanation 33
To conduct 64 Support 32
Methods 64 To follow up 32

respectively. Table 4 lists the 20 most frequent occur-
rences in each group based on the text mining word fre-
quency analysis. The words “understanding,”
“telenursing,” “think,” “necessity,” and “feel” were the
five most common; others differed in the order of fre-
quency and word type.

Figure 3 illustrates the correspondence analysis of words
from participants’ responses. The vertical and horizontal
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Figure 3. Correspondence analysis of word frequencies between groups.

axes show the inertia (i.e., variance) of the dimension,
which indicates the knowledge acquired through e-learning,
and a similar appearance of the word patterns in both groups
plotted at the intersection (0.0). The results indicated that
both axes represented the same dimension (dimension 1),
and the figure was drawn in two dimensions at a 45°
angle. The words “needs,” “telenursing,” “information,”
“methods,” “think,” “occasion,” “example case,”

EEINT3

“pay
attention,” and “actual” were similar in both groups.
Words, such as “basic,” “learning,” “understand,” and “spe-
cific,” were typically extracted for the improved confidence
group and “nurse,” “can understand,” “person,” and
“important” for the unimproved group. The correspondence
analysis showed that the response patterns of the groups
were different.

Differences in learning experiences

As there were qualitative differences in participant
responses between the two groups, we analyzed the

descriptions separately for each group by examining their
content while raising the level of abstraction in each code.
The qualitative themes extracted from these codes were inte-
grated into the concept of usability and included the
following:

recognizing the importance of telenursing,
recognizing the value of telenursing,

finding the learning materials uncomplicated, and
critiquing lessons.

The qualitative themes extracted from these codes were
integrated into the concept of practicality and included the
following:

reflecting on personal communication,
advancing the understanding of and perspective on
telenursing,
e gaining a general idea of telenursing,
updating knowledge,
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e understanding patient needs, and
e taking on new telenursing responsibilities.

Table 5 presents the joint display of the QUAN and QUAL
data about the learning experience as a result of mixed-
methods integration to show the differences in the depth
of participants’ learning. This converged with the related
themes, codes, and participants’ typical descriptions. The
usability scores showed no difference (p=.644) across
the two groups; however, the participants’ QUAL responses
regarding their learning experiences revealed differences in
the perceived depth of the learning process between the
two groups, except for “recognizing the importance of tele-
nursing.” That is, with themes, such as “recognizing the
value of telenursing” and “critiquing lessons,” the improved
confidence group showed a deeper understanding of disease
monitoring and observation strategies than their counter-
parts. In contrast, the unimproved group merely indicated
that they were aware of telenursing, telenursing methods,
and requests involving telenursing. As for the theme of
“finding the learning materials uncomplicated,” only the
improved confidence group noted that the teaching materi-
als were easy to understand. The unimproved confidence
group made no statements evaluating the teaching materi-
als. Under the theme of “critiquing lessons,” the improved
group provided constructive opinions, while the unim-
proved group showed skepticism about telenursing.

The practicality scores also showed no statistically
significant difference between the two groups. However,
qualitative themes, such as “gaining a general idea of tele-
nursing,” “updating knowledge,” “understanding patient
needs,” and “taking on new telenursing responsibilities,”
which were extracted for the improved confidence group
confirmed the differences between the two groups in
terms of the participants’ depth of learning and their level
of internalizing the knowledge taught, except for “reflecting
on personal communication” and “advancing the under-
standing of and perspective on telenursing.”

9

E-learning satisfaction

The satisfaction score for the learning experience showed
M=8.4(SD=1.2) and M=8.0 (§SD=1.5) in the improved
and unimproved confidence groups, respectively. No statis-
tically significant difference was observed between the two
groups (p =.136).

Discussion

In this section, we converge the QUAN and QUAL compo-
nents to understand how they are linked to participants’
confidence in their understanding of telenursing gained
through our course. Moreover, we address the research
question by exploring how nurses’ learning experience is
linked to their confidence improvement.

Completion of the e-learning course

As most participants (94.1%) completed the e-learning
program within the study period, we concluded that their
attention to self-learning was sufficient. A combination of
stimulating emotions and good instructional content can
make e-learning more effective and increase learning
motivation.**® We facilitated program completion by
including interesting content and case scenarios. The lear-
ners’ interest determines their level of participation and the
effort needed to learn and affects the learning experi-
ence.*> Consequently, this e-learning course may have
guaranteed the improved confidence group a relevant
learning process to obtain knowledge on telenursing,
allowing them to self-learn at their own pace while con-
tinuing their clinical activities. Moreover, both groups
completed the course in approximately 20 days, showing
no difference in background and satisfaction with the learning
experience.

Nurses’ confidence in their understanding of
telenursing

Regarding confidence levels, 72.7% of the participants
showed an improvement, whereas the others showed
either no change or decreased confidence. Participants’ con-
fidence in their understanding of telenursing at baseline
(TO) was higher (M = 3.0 out of 5 points) in the unimproved
group and significantly different (p<.001) from the
improved confidence group (M =1.6 points). The correl-
ation between confidence and experience with ICT nega-
tively influenced their attitude toward ICT in health care
education.*” In this study, a high level of confidence in
the unimproved group at baseline indicated a ceiling
effect, which may have reflected high expectations from tel-
enursing e-learning and the curiosity to learn. People who
are overconfident about telenursing might have a metacog-
nitive bias and overestimate their skills and knowledge,
leading to erroneous conclusions*® and the further possibil-
ity of not paying attention to new information.'> The role of
confidence is to help learners succeed;! therefore, having
an appropriate level of confidence at baseline may be
important for shaping a positive learning attitude and
achievement.'

We found a major qualitative difference between learned
experiences in the improved and unimproved confidence
groups from the correspondence and content analysis
results. In particular, the improved confidence group used
more words relating to comprehension and intellect, such
as “understand,” “learning,” and “think,” while vocabulary
indicating a lower level of comprehension, such as “want to
know” and “necessity,” often appeared in responses from
the unimproved confidence group. Moreover, only one
dimension was extracted in the correspondence analysis;
however, the scatter diagram consisted of two axes for
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convenience owing to data notation and programming.*’
This indicates that the depth of learning experience was
linked to nurses’ confidence improvement, addressing our
research question.

We focused on the difference between learned telenur-
sing knowledge and integrated the QUAN and QUAL
results. In the QUAL learning process, the results of our
content analysis showed the importance of the usability of
telenursing e-learning in both groups; however, the codes
of the two groups revealed some differences. For
example, the theme of “recognizing the value of telenur-
sing” was illustrated by a “specific understanding of
disease monitoring and observation strategies” in the
improved group and by “knowing about telenurses, telenur-
sing methods, and what to do” in the unimproved group.
Skepticism about telenursing was extracted only from the
unimproved group, while the improved participants pro-
vided constructive opinions on how to refine the lessons.
As integrated findings, the usability assessments from the
QUAN and QUAL strands showed incongruence.

In practice, the improved confidence group formed a
concrete image of disease-specific telemonitoring/telenur-
sing/telenurses, recalled and organized the basic knowledge
of telenursing practice, and reached a deeper understanding
of patient needs for telenursing. These learning experiences
led to recognizing the potential for a new type of nursing
care—nevertheless, the unimproved confidence group
reported that they were able to gain a general image of
telenursing.

However, the richness and the depth of the whole picture
of the telenursing learning process created a meta-inference
revealing incongruent findings between the QUAN and
QUAL data (Table 5). Personal characteristics, such as curi-
osity (attention) and motives (relevance), determine confi-
dence in the effort and performance of learning.'” The
difference in the depth of the learning process suggests that
the unimproved confidence group found the course’s usabil-
ity inadequate and did not perceive the relevance of their
learning.15 To stimulate the motivation to learn, stakeholders
should focus more on connecting the relevance of a nurse’s
specialty and nursing field to the course’s learning goals in
their revisions of telenursing lessons. External inputs influ-
ence and interact with the learner’s psychological environ-
ment;'> therefore, the QUAL experience was perceived as
a learning attitude based on the premise of the future practice
of telenursing and relevance to the learner’s specialty.

Although the depth of comprehension observed in the
QUAL data seemed to differ across the groups, the usability
and practicality scores showed no statistical difference.
That is, there was an incongruence between the QUAN
and QUAL findings, and the meta-inference showed that
the unimproved participants may have rated the usability
of the telenursing knowledge gained without an in-depth
understanding of the practice. Moreover, motivational
aspects, such as the learning system’s usability, learner’s

curiosity, comprehensiveness, and challenges, are essential
for achievement.?° Thus, we deepened our understanding of
how nurses’ post-program confidence in their understand-
ing of telenursing is linked to their depth of learning and
knowledge of this practice—a new finding.

From a lifelong learning perspective, nurses can utilize
the obtained knowledge to change nursing practices and
client outcomes.>® Researchers should further explore the
relationship between participants’ clinical nursing back-
grounds and basic telenursing literacy. Nurses can
enhance their e-learning outcomes through direct inter-
action and communication with other learners,! and their
learning success relies on their motivation, attitudes, self-
efficacy, and self—regulation.5 2,53 Therefore, future research
should track login time and activities undertaken during
e-learning courses to address these issues.

Contribution to mixed-methods research

Regarding the study’s methodological aspects, we employed a
mixed-methods convergent parallel design. The mixed-methods
design has value for solving problems in complex educational or
social contexts.>** We collected QUAN data at two time points
(TO and T51) and QUAL data at 50 time points to integrate all
the data on the nurses’ e-learning experiences. The study’s
strength lies in the complex data integration process that
allowed us to gain a comprehensive picture of nurses’ learning
process and the factors impacting their confidence. We adopted
both deductive and inductive approaches to comprehensively
understand what affects the learning process. The deductive
approach provided QUAN answers about the learning out-
comes, while the inductive approach added QUAL value to
the learning process. We focused on the participants’ own
appraisals of the learning process and did not include external
evaluations. Tashakkori et al.”” suggested that inference in the
interpretive rigor of the QUAN and QUAL strands follows
relevant findings, distinctiveness, and interpretive agreement.
Our meta-inferences are rigorous presentations of the inte-
grated study findings.

Implications

Telenursing e-learning courses are rarely reported in Japan.
Lifelong learning environments are vital for the future of
nursing education, and expanding telenursing into under-
graduate and postgraduate education—in addition to
on-the-job training—will enhance nurses’ awareness of
and interest in this new field. The telenursing educators,
including those teaching e-learning courses, should focus
on promoting the learner’s positive experience and attitude
toward online learning, as well as on offering timely feed-
back to ensure a correct understanding of the provided
information. Effective programs must be designed to
ensure quality, usefulness, and convenience.
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Limitations

We developed our study’s e-learning course for telenursing
practice rapidly owing to the COVID-19 pandemic. As De
Tornyay>* noted, reinforcement of learning and attitude
are major conditions for learning nursing, and we lack
adequate discussion on these topics. Furthermore, there
were no comparisons with prior e-learning experiences. In
this study, the participants’ self-evaluations indicated their
level of confidence in their understanding of telenursing
in e-learning. Future research should assess this variable
more objectively.

Conclusions

We examined 143 Japanese nurses’ learning experiences in
a newly developed telenursing e-learning program using a
single-arm intervention mixed-methods convergent parallel
design and integrated the nurses’ experiences related to the
QUAN and QUAL learning processes. We linked their self-
reported scores of pre- and post-course confidence in their
understanding of telenursing with qualitative reflections
on their learning experience. Among the participants,
72.7% demonstrated an improved level of confidence in
their understanding of telenursing after completing the
course. The baseline confidence scores were higher in the
unimproved confidence group. Despite no statistical differ-
ences in the usability and practical scores between the two
groups, the qualitative learning experience showed differ-
ences in the depth of the knowledge obtained on telenur-
sing, and this was evident, irrespective of whether or not
there was improvement in confidence. This suggests that
nursing educators, healthcare policymakers, and other sta-
keholders should consider that e-learners’ overconfidence
in their understanding of telenursing and their comprehen-
sion of e-learning materials may result in their failure to
develop key competencies, skills, and knowledge. Future
research should examine how nurses’ specialties and pro-
fessional experience affect their confidence in their under-
standing of telenursing.
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