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Abstract:

Smartphones are becoming ubiquitous with abundantly available nursing learning applications. Thirteen nursing
students participated in a study to explore the benefits and barriers of using smart phones to access nursing
learning resources in clinical practice. Voice- and data-enabled smart phones were provided to participants. A
mix-methods research approach was used with pre- and post-surveys. Prior to the study, participants’ experience
with smart phone technology ranged from no experience at all to having extensive experience. One key finding is
that students did not feel comfortable using smart phones in the clinical setting. Therefore, smart phones received
little use as a learning resource. Unprofessional appearance and the time needed to learn the technology were the
main deterrent of smart phone use. The results of this investigation add to the growing body of research that
discusses adoption of smart phone technology in nursing education.
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. INTRODUCTION

Adoption of smart electronic technologies such as digital hand-held mobile devices among health care professionals
is on the rise[1,2]. The use of personal digital assistants (PDAs) has long been at the core of innovation in health
care and nursing education[3-5]. However, as technology continues to evolve these PDAs became smarter with
greater capabilities such as larger storage capacities, faster processors, user-friendly interfaces, cellular phone
abilities, and most importantly their ability to connect to the internet via wireless means[6,7].

Nursing education depends greatly on smart electronic technologies [8,9]. Smart technologies such ascomputerized
interactive learning modules and virtual or distance education classrooms are replacing dated over-head projection
lectures and traditional classroom environment. The use of web-enabled mobile communication devices such as
smartphonesinforms this leap in using technology in nursing education. These devices provide a venue for nursing
students to access and utilize the latest health care information[2,10]. These devices also provide convenience in
communicating with course instructors that allows for timely feedback to students and a balanced learning
experience [8]. Health care is one of the fastest sectors on the uptake of mobile technologies. Nurses, doctors,
therapists and other health care providers are using mobile devices to collaborate with others, carry out research, and
look up and record information[6]. Health care students, including nursing students, need to gain experience with
appropriate use of mobile technology in health care settings.

Despite the plethora of research on the use of PDASs in health care and nursing education[10], we know little about
the use of smartphones in clinical nursing education. This wasa pilot study to investigate the benefits and barriers of
using smartphone by nursing students enrolled in a clinical practice course.The outcome of this investigation will
inform the use of smartphone use in an educational setting outside a formal (physical or virtual) classroom.

Il. STUDY METHODS

This was anexploratory descriptive mixed methods approach study.
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2.1. Sample and Settings

Twenty seven nursing students in the fast-track Bachelor of Nursing (FBN) program at one school of nursing in the
Atlantic Canada were recruited for the study. In addition to completing nursing prerequisites (e.g. biology,
biochemistry, and statistics), students in the FBN program are accepted in the program if they have completed at
least 2 years of formal university education or have earned a bachelor degree in an another program and have earned
a GPA of 3.0 or higher. The FBN students usually complete their program of study over six consecutive semesters
(about 2 years). The invitedstudents were registered for a consolidated clinical practicum course. The course
involves40 hours a week of clinical practice for ten weeks and takes place just prior to graduation from the program.
In this clinical practicum, each student is assigned to work with a registered nurse preceptor. The student gradually
assumes a more independent role working collaboratively with other health care personnel in the unit. The school of
nursing clinical professor typically oversee the clinical experience in this course communicating back and forth with
students and their perspective clinical preceptors. The usual clinical placement areas for this course are acute care
nursing units including medical, surgical, mental health, women’s health, paediatric, and critical care settings.

The study was approved by the University ethics committee and informed written consent was obtained from the
participants. Participants were provided with free-of-charge smartphones (Blackberry Bold 9700 ™) that were
voice- and data-enabled (Bell®). The Blackberry Bold 9700 smartphones have 256RAM memory, 2G media card
(with camera, video, and media player). Using these devices participants were able to access web-browser and other
communication tools such as phone, email, text messaging, instant messaging and social networking.

The Skyscape Nursing Constellation Plus™ set of recourses were pre-installed on the smartphones[11]. This set of
nursing recourses included Davis’s Drug Guide®, Taber’s Medical Dictionary®, Diseases and Disorders®, Davis’s
Laboratory and Diagnostic Tests®, MEDLINE® Journals, RNotes®, Nurse's Clinical Pocket Guide®, Nurses'
Handbook of Health Assessment®, and Nurse's Pocket Guide Diagnoses, Prioritized Interventions and Rationales®.
Participants were offered instructional support on the use of the smartphone and the applications both prior to and
during the study using web-based information, face-to-face instruction, and a telephone helpline. Moreover, the
research team provided the participants with support letters regarding the study to share with their clinical
preceptors.

2.2. Data Collection

Participants were asked to complete pre- and post- web-based surveys that were specially developed to collect data
on benefits and barriers of using smartphones to access nursing resources, such as guides or manuals for drugs,
diseases, and nursing care plans. The surveys included close-ended questions that limited the respondents to a
specific answer such as Yes/No response options (example: “If you had a choice, would you use a smartphone in
your clinical practice?””), and open-ended questions whereby participants were asked to comment on their
expectations concerning smart phone technology prior to the study and their experience with it during the study
(example: “Please explain why the smartphone provided to you was useful or not useful. Please be as detailed as you
can.”).

2.3. Data Analysis

Data collected were analysed using descriptive statistics for the quantitative data and content analysis for the
qualitative data to identify common themes. The researchers were not involved in teaching the students at the time
of the study.

I11. RESULTS

All students in the clinical course (27 students) were invited to participate in the study. Only 13students completed
the study out of 14 who originally consented to participate and completed the pre-survey. This is because one
participant dropped out of the study prior to completing the study stating being busy and overwhelmed with the
clinical course experience and having no time to participate effectively. Table 1 illustrates the demographics of
participants who consented to participate (n=14). Some of the students who did not consent feared that participation
in the study may require them to spend time to learn devices and the applications provided.

Tablel. Demographics of Study Participants (n=14)

Demographics Number (%)
Sex Male 1 (7%)
Female 13 (93%)
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Clinical Practice Location In-province 11 (79%)
Out-of-province 3 (21%)

Clinical Placements Pediatrics 1 (7%)
Critical Care 3 (21%)
Emergency Room 1 (7%)
Mental Health 1 (7%)
Medical/Surgical 8 (57%)

Eight participants (57%) owned a smartphone. Those who owned a smartphone prior to the study used it for
communication (phoning, emailing, texting, social media), learning (looking up medications, lab values, nursing
intervention, accessing courses material, etc.), or other applications (e.g. calculator, weather, maps), see Figure 1.
The pre-survey revealed that the main concern of participants regarding using a smart phone in their clinical practice
was the lack of familiarity with institutional policies (n=6), complexity of the device (n = 5), processing speed (n =

2), or small screen size (n = 1).
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Figl. Types of smartphone use among participants prior to the study (n=8)

Table2. Barriers of using smartphones as quoted by participant

Barriers Example Participant Quotes

“Unprofessional” v
Appearance in the
Clinical Setting

“I also know that there are some people who do use personal hand-held devices in
the clinical setting on a regular basis and | must say that in general | have never
approved of it. | think adding technology to that setting will just take away from
patient contact. You do not need another piece of equipment between you and the
patient.”

“[1t] didn't feel appropriate to use it on the unit, as it looks distasteful to see health
professionals on their phones while at work, so | really cannot say that I used it to
its full helping potential.”

“Cell phones at work have a bad connotation with patients, families, and staff
alike. 1 didn't like feeling that | had to sneak off the unit to look something up or to
consult the [B]lackberry.”

Device and Software v
not “User Friendly”

“The [B]lackberry was difficult to use and the applications often took [too] long to
navigate to find information. | found myself becoming frustrated with the
applications and just using the computer or medication book to look up
information.”

“I tried using it in clinical but | found the software to be very "clunky", having used
previous handheld devices with other software | found the software in this study to
not be very student friendly. | found it hard to navigate between pages, hard to
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search for items, and difficult to learn. After a little while | found I resorted back to
using the software I was using previously.”

v “Plus there were computers everywhere with faster internet access and they were
much easier to read from

Lack of “Time to v' “I did not use it unfortunately. I found I didn't have any time to learn how to use it

Learn” and Use the or the applications.”

Smartphone / V' “In theory the smartphone is a fantastic device; unfortunately, | personally feel

Applications uncomfortable with the newer technology as it requires time and with this clinical
course time was always lacking.”

V' “If the choice was mine I would take the time to use it but the floor I was on was
busy and there wasn’t a good place to take out the phone to access the information
while on the floor. It was more time efficient to use internet resources.”

The smartphones and the application were underutilized by a majority of the participants who completed the study.
Twelve participants (92%) reported that they never used the smartphone and its application to its potential, and 10
(77%) did not find the provided smartphone useful for their clinical experience. Students reported various barriers
that impeded using the smartphones. Being perceived as “unprofessional”, lack of ease of the smartphone, and lack
of time to learn about the smartphone and the provided applications were the most common stated barriers. Table 2
provides a summary of the barriers of using smartphones as quoted by participant. Moreover, Instructional support
available for the students was not utilized by any participant.

With the exception of thedrug index application that was used daily by 54% of the participants, other applications
(emailing, texting, web browsing, and accessing course material and other clinical learning resources) were either
never used or used only occasionally during study, see Figure 2.Generally, participants reported that they often
reverted to using conventional methods (e.g., using personal computers) to communicate with their clinical
instructor, to access course material, or access clinical learning resources. Participants who had a favourable opinion
on using smartphones in the clinical setting reported the following reasons:

»  Useful for accessing clinical resources (e.g. drug application)
»  Ability to communicate with fellow students and course instructor
»  Access to the internet
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Fig2. Participants use of smartphone features during the study (n=13).
IV. DISCUSSION

Smartphones are handheld web-enabled mobile communication devices that potentially allow nursing students to
access and utilize up-to-date clinical resources and evidence based information. They also provide a platform for
instant mobile communication between students and their instructors. This pilot study presents the use of
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smartphone-based nursing learning applications by nursing students enrolled in a clinical course at a Canadian
university. The results of this study inform the use of smartphones and their applications as learning tools for
nursing students in clinical practice.

The study revealed that 57% of study participants owned smart phones at the time of recruitment to the study. This
proportion is consistent with other reports that measured ownership of smartphones among adult Canadians at the
time of conducting the study [12,13].

Prior to participating in the study, lack of familiarity with institutional policies on the use of smart phones within the
clinical settings was a main concern by a majority of participants. This concern may be justified by fear breaching
patient confidentiality or professional standards of clinical nursing practice, fear that the smartphone signal may
cause interference with other equipment at the clinical setting or fear that the device might aid in transmission of
microorganisms [10].

Thirty six per cent of study participants expressed their concern with the complexity of smartphones and the time
needed to learn its use even before using the devices provided in the study. Similarly, lack of perceived user-
friendliness was identified as a barrier to smartphone use during the study. Concernsabout the complexity and user-
friendliness of the device along with the lack of familiarity with institutional policies for smartphone use explain the
participants’ limited use of the smartphones and the learning applications. These concerns also explain why
participants often reverted to using conventional methods to obtain information they needed or to communicate with
their instructors.

This study further revealed that a large percentage of participants (77%) did not find the smartphone helpful with
their clinical experience. This finding is in contrast with results of studies of other students, including nurse
practitioner students and medical students. Robinson et al. (2013) reported that the majority of medical student at a
university in the UK believed that smartphones are useful [14]and Wyatt et al. (2010) reported similar results with
nurse practitioner students in the USA[15].

The barriers that are reported in Table 2 further validate the reasons for lack of using the smartphones as learning
tool in the clinical setting. However, these barriers are not unique to this study as suggested in earlier literature.
Other researchers indicated that the level of smartphone interface simplicity and how easy it is to learn how to use
the smartphone are among the common challenges for adopting this technology in nursing education [10,16].
Furthermore, concern about “unprofessional” appearance when using smartphones in the clinical practice has been
identified in other studies. These reports indicated that associating the use of smartphone in clinical setting with lack
of “professional” appearance is main deterrent to using the smartphone[14,17,18].

The course in which the study was conducted was the last course in the baccalaureate program for these students. It
was a demanding clinical practice course in which the students were expected to demonstrate proficiency and
competency in nursing practice. Therefore, this potentially overwhelmed the participants and hindered them from
learning the different functions of the smartphones which resulted in lack of effective use during the clinical
experience.

On the other hand, participants who supported using smartphones in clinical nursing education reported some
benefits to that. These benefit such as accessibility to clinical resources, internet, and ability to communicate with
the instructors and other colleagues are also documented in earlier literature [10,16,17].

V. CONCLUSION AND IMPLICATIONS

Smartphones are telecommunication and computing devices that can access the internet allowing its user to look up
and utilize up-to-date information. Therefore, smartphones hold significant potential for advancing nursing
education. While the study was successful in identifying various barriers and benefits of using smartphones in
clinical nursing education, some limitations existed. A small and unrepresentative sample size prohibits
generalization of the results to other nursing students. Furthermore, the timing of the clinical course when the study
was conducted (last course prior to completing the program) may have caused participants to be overwhelmed, thus
limiting their participation in the study effectively. Future studies in this area of research would require taking such
limitations in consideration.

Nonetheless, this study was able to provide a valuable perspective on using this technology in clinical nursing
education. Policies related to appropriate use of smartphones at the clinical setting need to be easily accessible to
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students so they are aware of what is acceptable use of this technology at the agency. This essentially would help
alleviate the perceptions of “Unprofessional” appearance in the clinical setting for those who use smartphones.
Furthermore, in order to provide grounds for successful and beneficial use of this technology, user-friendly devices
and adequate training time on effective use of it and its application will need to be provided. Assmartphones and
applications were provided free-of-charge to participants in this study, further research is required to determine the
influence of cost of purchasing smartphones and clinical applications has on its adoption. Furthermore, this study
provided a short-term account of benefits and barriers of using smartphones in nursing education; hence, a
longitudinal study that measures these variables across various clinical courses may be warranted.
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