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Objectives. To identify mobile computing initiatives within pharmacy education, including how
devices are obtained, supported, and utilized within the curriculum.
Methods. An 18-item questionnaire was developed and delivered to academic affairs deans (or closest
equivalent) of 98 colleges and schools of pharmacy.
Results. Fifty-four colleges and schools completed the questionnaire for a 55% completion rate.
Thirteen of those schools have implemented mobile computing requirements for students. Twenty
schools reported they were likely to formally consider implementing a mobile computing initiative
within 5 years.
Conclusions. Numerous models of mobile computing initiatives exist in terms of device obtainment,
technical support, infrastructure, and utilization within the curriculum. Responders identified flexibil-
ity in teaching and learning as the most positive aspect of the initiatives and computer-aided distraction
as the most negative, Numerous factors should be taken into consideration when deciding if and how
a mobile computing requirement should be implemented.
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INTRODUCTION
Many universities, colleges, and schools are now re-

quiring students to own or lease mobile computing devi-
ces such as laptop or tablet personal computers (PCs)
upon matriculation. These requirements have developed
because of a number of factors including the pervasive-
ness of technology in society, capabilities of mobile com-
puting devices to add to the educational experience,1 and
cost-savings to institutions from not having to build and
support computer laboratories. While much anecdotal in-
formation has been given about mobile computing within
higher education, the literature concerning mobile com-
puting initiatives within health professions education in
general, and pharmacy education in particular, is sparse.
This study addresses the need for more information on
programmatic efforts for utilizing mobile computing
devices in pharmacy education. This manuscript contains
an overview of general mobile computing issues and a re-
view of health professions education literature pertaining
to issues of mobile computing requirements. In addition,
the results of a national survey of American colleges and
schools of pharmacy on mobile computing initiatives will
be discussed.

The term ‘‘mobile computing’’ has different conno-
tations to different people. Although some refer to per-
sonal digital assistants (PDAs) and smart phones as
mobile computing devices,2 this manuscript discusses
only laptop computers, tablet PCs, and/or convertible lap-
top/tablet models. These are the types of devices that are
most commonly thought of when mobile computing is
mentioned.

The applicability of laptop computers and tablet PCs
in education is well documented in the literature. Access
to electronic resources within the classroom, perception
as an ‘‘advanced’’ institution, and ability to increase in-
teraction and collaboration are just a few of the touted
benefits of ubiquitous computing.1,3,4 The potential
advantages, however, do not always result in satisfied
faculty members, staff members, and students, particu-
larly when usage and/or ownership are mandated. Mea-
suring the effectiveness of these initiatives in creating
learning gains is difficult, which furthers the debate on
the value of such requirements.5

Potential Issues to Consider
Potential issues with mandatory mobile computing pro-

grams include planning and implementation considerations,
faculty buy-in and training, meeting high student expect-
ations,6 and addressing computer-aided distractions.6-8

Planning and implementation issues. Because of
the different facets involved in planning and implementation,
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initiating a successful mobile computing program can be
a daunting task. Numerous decisions across a broad range
of issues must be made before implementing a program-
wide mobile computing requirement. Models of mobile
computing initiatives vary widely from strong mandates
of specific model ownership to weak mandates of recom-
mended specifications. Considerations of the different
types of mandates include purchasing/leasing options,9

price offerings, infrastructure costs,10 levels of technical
support for students, warranties, and diverse student pref-
erences.11 Selection of device types and models, deploy-
ment of configured devices, and subsequent support are
all issues that colleges must somehow address before
implementation.

Faculty buy-in and training. Successful implemen-
tation of a mobile computing initiative requires that
administrators, technical staff members, and department
faculty members support the initiative.12 Professional de-
velopment for faculty members4,9 and their buy-in to the
purpose and benefits of the initiative13,14 are 2 of the most
prominent issues to address. Without faculty members
who are supportive of the initiative and/or who have been
adequately trained on how to utilize mobile computing
within the curriculum, the initiative will not reach its full
potential.15 Faculty training generally consists of semi-
nars and/or individual sessions on how to incorporate the
use of laptops during instruction, how to create interactive
course materials, and developing strategies for dealing
with computer-aided distraction.

Student expectations and attitudes. Student
expectations about required computing devices in the
classroom are also part of the equation for successful
programs. There are numerous technical and logistical
factors perceived by students as critical to the success of
a required mobile computing initiative. These include but
are not limited to adequate wireless network access, suf-
ficient power outlets within the classrooms, access to
printers, and onsite technical support.16 Integration of
the required mobile device into the curriculum is also
a major concern among students. When faculty members
do not use instructional strategies that take advantage
of the devices, students may become frustrated with the
requirement.15,17

Computer-aided distraction. One of the most com-
monly cited disadvantages of mobile computers within
classrooms is the distraction they may cause.8,18,19 This
unintended consequence often evokes heated debates
over decisions to implement a mobile computing require-
ment. Of particular concern to faculty members is that in
a wireless computing environment, students have many
more options to take their attention away from instruction.
In addition to the more traditional types of distraction

such as crossword puzzles, mobile computing devices
offer online shopping, instant messaging, Facebook,
online fantasy sports games, and web browsing. Aside
from the general annoyance this may create for instruc-
tors, computer-aided distraction has the potential to neg-
atively impact learning. One study found that students
who multitasked with laptops during lectures performed
significantly lower on simple measures of lecture content
recall than those who did not multitask.7 Another study
found a negative correlation between students’ final
grades in a course and the number and length of Internet
browsing sessions during class.19

Literature Review Little has been published on the
landscape of programmatic mobile computing require-
ments in colleges and schools of pharmacy. Although
literature exists on the use of laptops within particular
courses20 or on school-wide PDA implementation,21 no ex-
tensive research on broad-range efforts within pharmacy
education has been reported recently in health professions
journals.

Of the 39 schools responding to a 1997 survey of
instructional technology and support services within US
schools and colleges of pharmacy, only 4 schools required
students to own laptop computers.22

Of the 40 respondents to a 2001 survey of 88 phar-
macy colleges/schools, 8 schools reported having a re-
quired laptop program for students. Five of those had
formal policies regarding their use, such as prohibiting
use during examinations unless expressly permitted.
The most frequent application in the curriculum was In-
ternet resource access (n58), online coursework (n57),
and classroom projects (n57).23

While little literature exists concerning mobile com-
puting within pharmacy education, curricular programs in
other healthcare fields are similar enough to pharmacy to
provide useful comparisons. Researchers from medicine
and dental education in particular have examined the
use of mobile computing devices within their education
programs.

A 2004 survey of North American dental schools
(n566) found that 14 schools had established mandatory
laptop requirements for students.24 Most schools (n58)
required students to purchase a laptop from the university
at the time of enrollment. Twelve schools provided edu-
cational materials to their students in addition to laptops.
Researchers found that utilization of electronic curricu-
lum resources was more likely in schools with mandato-
ry laptop programs than schools without mandatory
programs.

Generally, the experiences with mandatory laptop pro-
grams were positive. Ten schools selected either ‘‘excel-
lent’’ or ‘‘generally positive’’ when asked their perception
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of the programs. The remaining 4 schools selected ‘‘it’s
okay, but needs work.’’ One question asked respondents
what one recommendation they would make to other den-
tal schools considering a mandatory laptop program.
Eight recommendations addressed faculty training on
how to incorporate laptops into the curriculum. The
researchers concluded that while most laptop schools
were pleased with their programs thus far, most were oper-
ating at a ‘‘learn by doing’’ phase of innovation adoption.24

Hendricson et al25 received 866 responses from den-
tal students to a survey that focused on attitudes toward
mandatory laptop programs. The majority (63%) indi-
cated that laptops were not critical for success in their
courses due primarily to faculty members not taking ad-
vantage of the capabilities. The major benefits reported
were enhanced e-mail communications, convenient ac-
cess to the Internet, and convenient access to instructors’
PowerPoint presentations. Barriers to implementation in-
cluded inconvenience of toting laptops to and from class,
lack of incentive from faculty members for bringing lap-
tops to class, and poor-quality software. Overall, students
expressed an opinion that the benefit to their educational
experience did not offset the additional costs for the lap-
top program.

Platt and Bairnsfather26 surveyed medical students at
one school to obtain satisfaction levels with a mandatory
laptop purchase program. They concluded that students
were generally positive concerning a mandatory purchase
program, due primarily to increased communication abil-
ities among students and faculty members. Introduction
of computer-based learning into the curriculum was con-
sidered the least successful aspect of the initiative.

At this point, only a minority of schools in the health
professions have implemented mobile computing
requirements. Faculty development in how to integrate
mobile computing into the curriculum appears to be one
of the biggest needs of these programs. Although gener-
ally positive about those initiatives, students feel that
the computing devices need to be utilized within the
curriculum for them to be truly valuable.

METHODS
An 18-item questionnaire addressing pertinent issues

derived from the mobile computing literature was created
on SurveyMonkey.com (SurveyMonkey, Portland, OR).
The questionnaire was pilot tested among internal faculty
and staff members and one external member of the survey
population. Feedback from the pilot group was incorpo-
rated into the final instrument. Ninety-eight question-
naires were completed via either the Internet or mail.
An e-mail invitation was sent to the academic affairs dean
(or their closest equivalent) at 91 colleges/schools of

pharmacy with either regular or associate institutional
member status in the American Association of Colleges
of Pharmacy (AACP). An additional 7 e-mail addresses
would not accept SurveyMonkey.com e-mails; therefore,
paper copies of the questionnaire with postage-paid return
envelopes were mailed to those individuals. Instructions
were to complete the questionnaire or forward it to an-
other individual within the college/school who might be
better equipped to answer the questions. No identifying
information was asked on the questionnaire except on
a voluntary basis. The research protocol was reviewed
and approved by the University of Kentucky Institutional
Review Board. One e-mail reminder was sent to the
addresses from which no response had been received.

RESULTS
The results of this study are presented in order to

provide a landscape picture of mobile computing initia-
tives within pharmacy education. These results can be
used to inform faculty and administrators who are consid-
ering implementing similar requirements at their own
colleges or schools.

Ninety-eight invitations to complete the question-
naire were sent and, 54 questionnaires were completed
for a response rate of 55%. Among the 54 completed
questionnaires, 13 (24%) responders indicated that their
school had enacted a required mobile computing initia-
tive. Eleven schools required a laptop, 1 school required
a tablet PC, and 1 school required either a laptop or a tablet
PC. Forty of 41 schools that did not have programmatic
mobile computing requirements responded to the ques-
tion, ‘‘How likely is your college/school of pharmacy to
formally consider adopting a mandatory mobile comput-
ing requirement in the next 5 years?’’ Exactly half (n520)
chose ‘‘likely’’ or ‘‘very likely’’ and the other half (n520)
chose ‘‘unlikely’’ or ‘‘very unlikely.’’

College/school implementation of a mobile comput-
ing initiative may be prompted by several different fac-
tors. The ability to enhance teaching and learning
opportunities was the most popular reason among
respondents for their programmatic mobile computing
requirements. Table 1 provides a detailed breakdown of
how respondents answered the question ‘‘What factors
prompted the mobile computing initiative for your col-
lege/school?’’ They were asked to choose all that apply.

A variety of options exists for how students are
instructed to obtain computers for the requirement. Half
of the responses (n56) indicated that students purchased
the devices on their own according to minimum specifi-
cations. Table 2 provides a breakdown of how respond-
ents in this survey answered the question pertaining to
device obtainment and ownership.
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In addition to device requirements, all initiatives had
specific required software packages. All schools required
students to own office application software (word
processing, spreadsheets, and other productivity pro-
grams). Drug reference software (n55), calculations soft-
ware (n52), chemical equation and/or modeling software
(n52), and electronic book software (n51) were other

types of applications that were required. Multiple answers
were accepted for that question.

Some colleges/schools (n58) also provided software
packages and/or Web-based subscriptions to students at
no charge. One open-ended item on the questionnaire
asked: ‘‘What software packages or web-based software
subscriptions are provided by the college/school at no
charge to the students?’’ As expected, these answers var-
ied greatly and no single package or subscription was
offered across all colleges/schools. The types of soft-
ware offered at no charge included ChemOffice, drug
reference packages (Lexi Comp, Micromedex, Facts and
Comparisons, Clinical Pharmacology, and others), online
formulary services, online journals and databases, and
Web-based learning management and testing systems.

Two open-ended questions asked responders to list
their ‘‘primary’’ and ‘‘best’’ examples of how mobile com-
puting devices were being used within the classroom. Pri-
mary uses within the curriculum were ‘‘accessing course
materials,’’ ‘‘taking notes,’’ and ‘‘communications.’’ The
responses for best example included ‘‘online discussions/
chats of ethical practice issues’’ and ‘‘retrieving informa-
tion for solving in-class case discussions.’’ ‘‘Accessing
materials within course management systems,’’ ‘‘taking
notes,’’ and ‘‘completing assessments’’ were also identi-
fied as best examples of use within the curriculum.

Numerous models exist on how technical support can
be provided to students. The type and cost of support re-
ceived by students varied among colleges/schools
depending on the infrastructure of the university, infra-
structure of the college/school, relationship with vendors,
and onsite personnel. The 3 most common responses to
the question concerning technical support options pro-
vided to students were: ‘‘support provided at no charge
to the student from on site college/school of pharmacy
technical staff’’ (n58); ‘‘support provided at no charge
to the student from university/institution technical staff’’
(n56); and ‘‘support obtained from a vendor’’ (n55). All
colleges/schools had at least 1 mechanism of technical
support available to the students and none of them
charged a fee to students for technical support. Multiple
answers were accepted for that question.

The extent of services offered for technical support
also varied among schools. Network access configuration
and general technical troubleshooting were provided by
all schools with a mobile computing requirement (n512).
Virus and spyware protection/configuration (n511) was
also a common service provided. Table 3 outlines the
level(s) of support provided to students. Responders were
asked to choose all that applied.

In addition to technical support, colleges/schools
offered students various types of training on the mobile

Table 1. Factors Prompting the Mobile Computing Initiative
for Your College/Schoola (n512)

Factor Response, No. (%)

To enhance teaching/learning
opportunities

11 (91.7)

To address the college’s/school’s
vision of being a leader in
technology use

7 (58.3)

To reduce the number of student
computing laboratories for
space reasons

5 (41.7)

To reduce the number of student
computing laboratories for
cost reasons

4 (33.3)

University/institution decision for
all students

2 (16.7)

To enhance student recruitment 1 (8.3)
Other (utilitarian benefit in allowing

all students in classroom and
study areas wireless access to
academic and professional data)

1 (8.3)

Other (Facilitate distance learning,
exams, quizzes, etc.)

1 (8.3)

aMultiple answers accepted

Table 2. How Mobile Computing Devices are Obtained by
Students (n512)

Method of Obtainment and Ownership
Response,
No. (%)

Student purchases or leases on own
according to minimum specs

6 (50)

School purchases and sells to student 2 (16.7)
Student purchases an approved model

from vendor
2 (16.7)

School leases from vendor and
provides to students

1 (8.3)

Other (school provides minimum specs
and offers approved model – student chooses)

1 (8.3)

School purchases and gives to students 0 (0)
School purchases and leases to students 0 (0)
Student leases an approved model

from a vendor
0 (0)

No specifics other than student must
bring a mobile computing device

0 (0)
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computing devices. Minimal training on basic setup of devi-
ces was offered by 75% (n59) of the schools with a mo-
bile computing requirement. Table 4 contains a breakdown
on the extent and types of training provided to students.

Various forms of training and development options
existed. Eight schools provided training/consulting on an
individual faculty basis and half of the schools (n56)
offered enrichment workshops and seminars on using
the devices for teaching and learning. Table 5 shows
how respondents answered the question pertaining to
types of training provided to faculty members.

In order for students to take advantage of mobile
computing, an appropriate infrastructure to accommodate
users is one essential requirement. Table 6 contains the
responses to the question of what type of infrastructure is
provided to students. Respondents were asked to choose
all that apply. All schools were equipped with wireless
network capability in the classrooms and most schools
(n511) had classrooms equipped with power for the lap-
tops and sufficient tabletop space.

Two questionnaire items asked about the most nega-
tive and positive aspect of the mobile computing re-

quirement at their institution. ‘‘Increased flexibility in
teaching/learning’’ was the most popular (n57) positive
aspect of the requirement. ‘‘Student access to electronic
resources’’ (n52); ‘‘cost savings because of computer lab
reduction’’ (n52); and ‘‘addressed the college’s/school’s
vision of being a leader in technology use’’ (n51) were
also chosen as most positive aspects of the initiative.
Computer-aided distraction was the most often cited
(n55) negative aspect. Table 7 contains a list of other
responses to the most negative aspect.

DISCUSSION
Implementing and supporting mobile computing ini-

tiatives within an education setting can be an intimidating
venture. Numerous decisions must be made regarding de-
vice type, hardware/software support, purchasing/owner-
ship, network infrastructure, and faculty development.
Logistical considerations alone, however, do not suf-
fice for successful implementation. Faculty development

Table 3. Levels of Technical Support Provided to
Studentsa (n512)

Level of Support
Response,
No. (%)

Network access configuration 12 (100)
Troubleshooting of general technical problems 12 (100)
Virus and/or spyware protection configuration 11 (91.7)
Re-loading of operating systems and software 8 (66.7)
Virus and/or spyware removal 7 (58.3)
Software installation 7 (58.3)
Initial setup of the device 5 (41.7)
Loaner devices 5 (41.7)
Hardware installation and/or replacement 3 (25)
aMultiple answers accepted

Table 4. Types of Training Provided to Studentsa (n512)

Option
Response,
No. (%)

Minimal training on basic setup of device,
software installation, network
connections, etc

9 (75)

Training on how to use specific
software packages

5 (41.7)

Training/consulting on an individual basis 4 (33.3)
Comprehensive training on

maintenance/upgrading computers
2 (16.7)

Other (training on how to use computer to
enhance learning)

1 (8.3)

No training within the college/school 0 (0)
aMultiple answers accepted

Table 5. Types of Training Provided to Facultya (n512)

Option
Response,
No. (%)

Training/consulting on an individual
faculty basis

8 (66.7)

Enrichment seminars/workshops on
how to utilize mobile computing
devices for teaching/learning

6 (50)

Enrichment seminars/workshops on
how to manage the use of student mobile
computing devices in the classroom

3 (25)

No training for faculty within the college/school 2 (16.7)
aMultiple answers accepted

Table 6. Type(s) of Infrastructure Provided to
Students (n512)

Option
Response,
No. (%)

Classrooms equipped with wireless
network connection

12 (100)

Classrooms equipped with power for
mobile computing devices

11 (91.7)

Classrooms equipped with desk/tabletop
space for mobile computing

11 (91.7)

Non-classroom areas with wireless
network connections

10 (83.3)

Classrooms equipped with hard-wired
network connections

7 (58.3)

Non-classroom areas with hard-wired
network connections

6 (50)

aMultiple answers accepted
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and training is cited in the literature as an important ele-
ment of successful mobile computing initiatives.4,9

For mobile computing devices to positively impact the
teaching and learning process, careful planning and atten-
tion must be given to the strategies that are used within
and outside the classroom environment. Mere existence
of a mobile computing requirement does nothing to
enhance learning. These devices simply provide the op-
portunity for a wider range of teaching strategies that
may or may not be utilized by an instructor. An instruc-
tor’s philosophy toward teaching, strategies of use within
the classroom, and the responsibilities placed upon
the students are the true determinants of success. The
necessary infrastructure and equipment must first be
in place, but that is only half of the equation. As research-
ers have noted, student and instructor attitudes toward
mobile computing in the classroom are affected by
how valuable they become in the teaching and learning
process.25

Students primarily use mobile computing devices for
basic tasks such as accessing course materials, e-mail
communications, and taking notes. Colleges/schools of
pharmacy that decide on implementing a mobile comput-
ing requirement should give special consideration to
working with both students and faculty members on
how to use the devices effectively. Adoption of the devi-
ces by faculty members and students as something other
than a simple communication and information-sharing
tool may take considerable time. Developing strategies
to use mobile computers to create efficiencies in learning,
develop higher-order thinking skills, and engage students
in active learning should be a goal for educators in insti-
tutions with mobile computing requirements.

CONCLUSIONS
Only a minority of US colleges and schools of phar-

macy have implemented mobile computing requirements
for students. However, a large number of pharmacy col-
leges and schools will be formally considering the imple-
mentation of such requirements within the next 5 years.

No single recognized model exists for implementing
and supporting a mobile computing requirement. Each
institution has a unique set of variables that influence
decisions on obtainment/ownership, technical support,
infrastructure, training, and other implementation issues.
Training of faculty members, implementation of mobile
computing into the curriculum, sufficient infrastructure,
and management of computer-aided distraction are some
of the most important considerations for successful
implementation.
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