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Introduction 
 

Recent studies have shown that mobile devices and more specifically, smartphones, are prevalent within 
the higher education community (Kearney & Maher, 2013; Kukulska-Hulme, 2012). However, the success of 
mobile technology integration within a class is dependent upon the teacher's pedagogical planning and 
implementations (Ekanayake & Wishart, 2014). Given these concerns, the purpose of this paper is to explore mobile 
learning and how the integration of mobile technology can be advanced by its inclusion within higher education 
professional development programs. To date, most of the published studies in this area have reported either the 
direct implementation of mobile technology within actual courses or the integration of mobile technology solely 
within the pre-service teacher education departments at the university level.  

 
Mobile Devices 

 
College students have a constant connection with their mobile devices, carrying them in their pockets or 

handbags, exercising with them, and even sleeping next to them. This paper will focus on the ‘smartphone’ as the 
preferred mobile device, as students carry these mobile computing capable phones on their persons throughout their 
daily lives. Whereas a tablet or laptop computer is generally only carried with a specific intention, for example when 
traveling to the campus library to complete a written assignment for a course. 

The prolific nature of mobile technologies is creating an urgent implementation drive in education (Ally, 
Grimus, & Ebner, 2014). Mobile devices have a “notable capability to support intense and ubiquitous cooperative 
learning, social interaction, and sharing” (Kukulska-Hulme, 2012, p. 249). The combination of this ever-present 
connection and the abilities that mobile devices offer in teaching and learning, are pushing the exploitation of 
mobile devices on college campuses.  

Moreover, with a mobile device already in the hands of each college student, faculty have the unique 
opportunity to personalize the learning experience. Ally, Grimus, and Ebner (2014) identified mobile personalized 
learning as having characteristics of social learning and collaboration, new generation learning, just-in-time 
availability, and authentic learning experiences. These findings suggest that students are expecting to utilize their 
mobile devices in the college classroom and the ‘personal and portable nature’ of mobile devices can enable learning 
that is informal in scope, but integrated into the everyday life of students (Schuck, Aubusson, Kearney, & Burden, 
2013).  

 
Mobile Learning 

 
Mobile Learning Defined 
 

This new type of mobile learning, or m-learning, has been previously described as ‘noisy’ and problematic 
to define and evaluate (Traxler, 2007). However, as the trend for mobile learning had been previously restricted by 
the abilities of the devices themselves, research is now showcasing that the needs of faculty and the learners 
themselves, are instigating the usage. 

In 2003, Seppälä and Alamäki, stated that an essential element of mobile learning is the ability to 
“experience the authentic joy of learning” (p. 335) whenever and wherever the learner happened to be. Gikas and 
Grant (2013) expanded the definition of mobile learning beyond just the timing and location to include learning that 
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is “both formal and informal, and context aware and authentic for the learner” (p. 19). For the purposes of this paper, 
mobile learning includes student engagement or assessment related to course content that can be easily accessed via 
a mobile device both inside and outside of a course’s location and stated times. 

In essence, current higher education students are utilizing mobile technology for their personal lives, but 
not as extensively in their education. While students may not yet be prepared to link their personal usage of mobile 
technology to their studies, faculty can facilitate and guide those connections. As noted by Kearney and Maher 
(2013), an important pedagogical method utilized with mobile learning is the use of class-based discussion to aid the 
students in relating their ‘out-of-class’ informal learning experiences to the traditional classroom-based learning. 
With the increased availability and functions of today's mobile devices, faculty that integrate mobile technology and 
Web 2.0 tools into their classrooms will assist students in preparing for future careers. 
 
Examples of Mobile Learning 
 

As Bennett, Bishop, Dalgarno, Waycott, and Kennedy noted in 2012, vendors of traditional educational 
tools, such as the learning management system, are repurposing their products to integrate some Web 2.0 features. 
These vendors wish to establish themselves as a ‘one-stop-shop’ of sorts that could function like the popular Web 
2.0 tools, but also include tracking and grading features. With the multitude of Web 2.0 and mobile technology 
resources currently available, instructors that experience problems with one application are able to simply drop one 
tool and find a suitable replacement for their classroom needs (Gikas & Grant, 2013). 

Gikas and Grant (2013) conducted a study to gauge student perspectives on mobile learning. They used 
focus group interviews to record student responses and reported that students from their study were particularly 
satisfied with the ease of sharing and responding to classmates via Twitter with their smartphones. Students within 
the study compared the quick access of ‘tweets’ to the tedious procedure of logging into the school’s learning 
management system, opening the respective course, and then posting to the content related discussion board. 
Another benefit of the micro-blogging site, Twitter, is the ability to create push notifications that can alert students 
of new materials shared from their instructors. As these notifications do not require a log-in process, the content can 
be even easier to obtain by the learners. Twitter has also been noted as an effective tool in creating a ‘backchannel’ 
conversation during a synchronous lecture or webinar. 

Following are additional examples of studies that included mobile learning instances and implementations. 
Bennett et al. (2012) conducted a large cross-institutional study to explore successful implementations of Web 2.0 
technologies in higher education. The six implementation projects were from a variety of college programs of study 
including two Science classes, two Education courses, one Journalism class, and one section of Psychology. The 
authors reported that of the six implementations, the faculty that closely aligned pedagogy with the technology were 
the most successful at impacting student learning. Two of these successful examples from the study included student 
created, co-authored, and shared content in both image and text formats.  

Another example of inclusion of mobile devices was presented by Kearney and Maher (2013) as they 
examined the use of iPads in pre-service teachers’ professional development. The authors found that students used 
the provided iPads in a variety of ways including (a) documenting real-world examples for their classroom sessions, 
(b) organizing their professional learning, (c) accessing productivity apps, and (d) evaluating, observing, recording, 
and annotating reflections. The students’ use of the iPads reflected both authentic learning and personalization of 
their learning inside and outside of the classroom setting, in both formal and informal environments, all critical 
elements of mobile learning. This further documents the ability of mobile devices to enhance a student’s higher 
education experience. 

Additional examples of the ways that teachers are incorporating mobile devices into their classrooms is the 
use of SMS-message polling and feedback during lectures (Schuck et al., 2012; Seppälä & Alamäki, 2003), having 
students utilize mobile devices for self-reflection, peer assessment, peer support, and idea-sharing (Ally et al., 2014), 
and when students create video journals, e-portfolios, wikis, and micro-blogs with mobile devices (Cochrane & 
Narayan, 2012).  

One study that was conducted to determine early uses of mobile devices in K-12 classes found that teachers 
aimed for creativity, motivation, reinforcement, and alternative assessments when they implemented mobile devices 
into their lessons (Grant, Tamim, Brown, Sweeney, Ferguson, & Jones, 2015). Five themes noted by the researchers 
were (a) how influences of device ownership effected its use, (b) student accountability supported by administration, 
(c) use of devices as student motivators, (d) teachers’ desire for corresponding professional development, and (e) 
common, but manageable technical difficulties. 

In 2012, Cochrane and Narayan developed a professional development course that provided participants 
with a community of practice and the opportunity to experience mobile Web 2.0 tools. Of particular interest was a 
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focus on social learning and its impact on the roles of teachers and learners. The study found that the constant 
contact that is inherent with social media frameworks also enables mobile devices to be used for sustained 
engagement with educational curriculum.  

An interesting side note reported by McFarlane, Roche, and Triggs (2007) is that learners appear to prefer 
working on personally owned devices, rather than ones that were provided by the institution. As students are most 
familiar with their private mobile device, this could imply that BYOD (Bring Your Own Device) programs in higher 
education may be the most desired by students. Budget conscious universities would most likely regard a BYOD 
program as favorable when compared to the prospect of an institution purchasing and maintaining the mobile 
devices. 

To summarize, studies have shown that the pedagogy behind mobile learning includes personalized 
learning, authenticity, and collaboration (Kearney, Schuck, Burden, & Aubusson, 2012). The results of these 
implementation studies suggest that mobile technology "has the potential to take higher education aggressively in a 
flexible, student-centered direction" (Hargis, Cavanaugh, Kamali, & Soto, 2014, p. 46). 
 
Success with Mobile Learning 
 

Researchers have argued that “mobile computing devices can be used as the bridge between formal and 
informal learning opportunities” (Gikas & Grant, 2013, p. 19). These same researchers explored three reoccurring 
themes in mobile learning in 2013, (a) constant connectivity, (b) collaborative learning, and (c) authentic learning. 
They found that quick access to information, collaboration, communication, variety, and authenticity were all 
advantages of using mobile devices for student learning. The results from this study are consistent with those of 
Hargis, Cavanaugh, Kamali and Soto (2014), who observed that learner engagement increased as mobile technology 
‘empowered’ the students to conduct their own research and increase their independence as learners. 

Another important facet of successful implementations of mobile technology is the level of administrative 
support perceived by faculty. Whether the integration was self-initiated by the instructor or requested by the 
institution, Grant, Tamim, Brown, Sweeney, Ferguson, and Jones (2015) found that having an administrator serving 
as a ‘champion’ for the technology can increase the success of the implementation. 
 
Barriers to Mobile Learning 
 

This section discusses the following two themes that have emerged as barriers to successful mobile 
learning: access and faculty perceptions. The first theme, access, includes the ability (or inability) to connect to a 
wireless network, the broadband support infrastructure at an institution, the limitations of a mobile device’s battery 
life or memory capacity, and technical difficulties experienced by the students (Ally et al., 2014; Gikas & Grant, 
2013; Power & Thomas, 2007). To combat these access concerns, higher education institutions will need to respond 
to the increased demand on campus bandwidth, while device manufacturers will likewise need to continue 
increasing device battery capabilities. Additionally, with current cloud based storage solutions (e.g. Google Drive), 
the memory capacity of mobile devices will eventually be eliminated. The final stated access limitation, technical 
difficulties, could be fairly easy to overcome with assistance from the instructor and increased familiarity with the 
device (Bennett, Bishop, Dalgarno, Waycott, & Kennedy, 2012). 

The second barrier theme of mobile technology integration, faculty perceptions, will not be as easy to 
overcome. Instructors that have not previously identified the pedagogical rationale for mobile use in education, will 
likely forbid the tools in their courses. As Gikas and Grant (2013) noted, students that wished to further utilize their 
mobile devices were prohibited in some classrooms by professors that were considered ‘anti-technology.’  
Additionally, those instructors that feel overwhelmed by the vast number of Web 2.0 and mobile technologies are 
likely to avoid them and continue with their traditional teaching methods. As Kukulska-Hulme (2012) documented, 
college faculty that do not understand the learning implications of mobile devices are reluctant to implement them. 
She reported that these faculty perceived too large an amount of time and effort in order to master such an 
integration.  

Another aspect of this perception barrier to consider is the potential misalignment between assessments and 
mobile learning (Hargis et al., 2014). Secondary (9-12) teachers have expressed concerns that a new mobile 
enhanced classroom will have a negative effect on standardized testing results. The format of nationwide 
assessments is drastically different from the type of personalized and authentic learning assessments that can take 
place in a mobile learning environment. Teachers are concerned that student achievement levels will likely not 
transfer from a flexible learning format to that of a rigid standardized test. At the higher education level, universities 
that are looking to retain or obtain accreditation may need to consider this implication as accrediting bodies often 
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require capstone assessments in degree programs as well (McFarlane, Roche, & Triggs, 2007). 
 
Hasty Mobile Integrations 
 

Both the abundance of mobile technologies and the prospect of engaging students ‘where they are’ are 
building a sense of urgency and motivating professors to quickly adopt mobile devices in their classes (Ally et al., 
2014). Grant et al. (2015) reported that novice attempts at mobile integration appeared to merely be a replacement 
for desktop computing, not a true mobile learning experience. Furthermore, Matzen and Edmunds (2007) found that 
teachers integrated technology much in the same way as they were taught with it. These cases highlight the need for 
faculty guidance when selecting the most effective technologies for their class.  

The current published studies involving professional development and mobile technology indicate that it is 
too focused on how to “use” the applications (apps), rather than guiding the alignment of content and pedagogy with 
mobile learning opportunities. Frequently, professional development is short term, with a focus on the technical 
skills and not the instructional practices. While faculty need time to practice using the devices and build their 
confidence levels with the tools, they also need ongoing collaboration among their peers to establish better lesson 
planning with the technology (Ekanayake & Wishart, 2014; Matzen & Edmunds, 2007; McFarlane et al., 2007). 

To summarize, students are already constantly connected to their devices and will be expected to use them 
for both formal and informal learning experiences, inside and outside of the classroom. However, faculty may not 
experience the same level of comfort and intimacy with their mobile devices. Instructors will not only need training 
on how to successfully implement mobile devices with pedagogical rationale at the heart of this training, but will 
also need a working knowledge of their selected resources. An effective strategy for targeting both needs is to have 
the faculty experience mobile technology integration from a student’s perspective via professional development 
opportunities.  

 
Professional Development 

 
As the ultimate goal of professional development is to improve classroom practices and student 

achievement, it should model the pedagogies of mobile technology that faculty can later emulate in their own course 
implementations (Reeves & Li, 2012). Professional development in higher education has been offered in a variety of 
formats including, but not limited to, formal and informal instruction, mentoring, demonstrations by vendors or 
university staff, mandatory or voluntary workshops by teaching and learning centers, pilot studies, and communities 
of practice (Ally et al., 2014; Drouin, Vartanian, & Birk, 2014; Matzen & Edmunds, 2007). With a long-term goal of 
flexible delivery and access to information on mobile devices, the successful professional development programs 
must be ongoing, collaborative endeavors (Ally et al., 2014; Seppälä & Alamäki, 2003). 

An example of the successful inclusion of mobile technology within professional development as reported 
by Cochrane and Narayan (2012) required instructors to develop and teach a lesson from their perspective 
curriculum. The presence of sustained engagement and scaffolding were cited as key elements that aided the 
participants in shifting their teaching strategies to adopt mobile technology for their own classes. Additionally, the 
opportunity for pedagogical self-reflection by the enrolled participants allowed for preparations of future 
adjustments and implementation approaches. 

In 2012, Kukulska-Hulme examined how adopting mobile technology during faculty development at a 
higher education institution can influence the adoption of mobile devices within the classroom. Her results indicated 
that faculty found added value in the use of mobile technology during development sessions that were focused on 
the method of learning with the mobile products, not solely on how to use the devices. She also reported faculty 
support of the inclusion of reflection opportunities regarding the use of mobile technologies for teaching and 
learning. 
 
Computerized Professional Development 
 

As the research regarding mobile technology within professional development is still in its infancy, it is 
reasonable to consider the documentation regarding computerized professional development to draw connections 
between the two. Studies related to computerized professional development programs have shown that teachers 
seem to readily accept the format, are able to learn from this content delivery method, and acquired teaching skills 
result in improved student outcomes and satisfaction (Fisher, Schumaker, Culbertson, & Deshler, 2010). 

In a similar study aimed at examining the technological readiness of teachers, conducted by Reeves and Li 
(2012), showed that teachers felt the online professional development was as effective as a face-to-face format. The 
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researchers noted that the technology skill level of faculty must be addressed prior to successful implementation of a 
virtual professional development program. Additionally, this skill level of participating instructors improved as a 
result of the online professional development, specifically in the areas that were utilized during the course. These 
results are conducive to the logic of including mobile technology within professional development as it would in 
turn, increase the mobile abilities of those participating faculty members. 
 
Mobile Professional Development 
 

In 2014, Ekanayake and Wishart conducted a case study with a group of science teachers in Sri Lanka who 
were implementing the use of mobile phones into their curriculum. The authors designed a faculty development 
program to aid the teachers in their incorporation of the new technology. The program started with a planning 
session, then the teachers conducted their classroom lessons, followed by a collaborative, concluding review and 
reflection session. The study involved a three day professional development workshop series whereby the instructors 
experienced hands-on training using the phones and also worked in small groups to plan lessons and later evaluate 
the success of those lessons. Eleven months after the program, the participating teachers were contacted and the 
researchers reported a threefold increase of the integration of mobile devices into the participating teachers’ science 
lessons. These results indicate that the inclusion of the mobile devices during the professional development series 
can have a profound impact on the implementation of mobile technology within the classroom. 

Data collected by Hargis et al. (2014) during a mandatory iPad deployment among the United Arab 
Emirates (UAE) showed that engaging college staff early and often resulted in a significant shift from ‘Entry levels’ 
of adoption to ‘Adaptation’ by faculty. The professional development opportunities presented to faculty in this study 
were focused on providing a safe, collaborative community that would allow instructors to freely exchange thoughts 
and ideas regarding the iPad’s use within the curriculum. The researchers presented their findings in the format of a 
SWOT (strengths, weaknesses, opportunities, and threats) analysis. Strengths included faculty support, student 
engagement, and individualized learning; weaknesses included non-technical faculty, traditional student perceptions 
of learning, and a lack of device storage; noted opportunities included further faculty collaboration, alternative 
assessments, and faculty created apps; the only threat reported was the disparity between traditionally required 
assessments and mobile teaching. 

Kukulska-Hulme (2012) reported four specific themes that have emerged as most helpful for faculty 
development with mobile devices: (a) detailed activities, (b) hands-on experiences with the faculty's own device, (c) 
ample discussion, and (d) technical support. In reporting their initial research findings, McFarlane et al. (2007) 
found that teachers valued the chance to become familiar with mobile devices prior to considering their teaching and 
learning implications. Additionally, as teachers were provided with the opportunity to collaborate with mentors or 
colleagues regarding mobile technology implementation, their usage of these devices increased. The researchers 
documented that it was most effective to start with small implementations of mobile technology that were well 
planned and conceived. 
 
Barriers to Mobile Professional Development 
 

As noted by Fisher, Schumaker, Culbertson, and Deshler (2010), virtual workshops can reduce the costs of 
professional development programs and remove barriers to access often experienced by adjunct faculty members. In 
contrast, poor technical skills or an aversion to mobile technology could adversely affect an instructor, as they will 
be hesitant to join a virtual professional development program until they are confident in their skills with the 
technology (Reeves & Li, 2012). 

 
Pace of Implementation 

 
While the advancing technology and student expectations may be pushing mobile technology integration, it 

is the faculty that are charged with the effective implementation of mobile learning (Gikas & Grant, 2013). As is 
common with the spread of innovative technologies among higher education, there are those educators that will 
always be on the forefront, experimenting with the tools before any of their colleagues. However, the unique 
student-driven nature of mobile technology is putting a number of faculty in a mindset that there is little value added 
by mobile learning. 

As Rudd and Watts (2008) stated in their interpretation of Everett Rogers' diffusion of innovations model: 
The diffusion model is based on two underlying premises: (1) that communication is essential for the 
diffusion and subsequent acceptance or rejection of an innovation and (2) that new products, practices, and 
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ideas can alter the structure and function of a social system. (p. 268) 
Looking at the integration of mobile technology through the lens of the diffusion of innovations model, it 

can be expected that increasing the awareness of pedagogical successes involved with mobile integration could lead 
to a wide-spread implementation of such technology. According to McFarlane et al. (2007), factors that have the 
greatest impact on the speed of technology adoption are (a) a teacher’s prior experience with technology, (b) their 
attitude and confidence with technology, (c) their relationship with their classes, and (d) their outlook on taking 
risks. While professional development cannot adjust prior experiences, it can help to drive the acceptance of mobile 
technology among a body of faculty. As Rudd and Watts (2008) stated, it is important to identify the ‘early adopters’ 
within an institution to target and ensure they are "on-board" with new materials. 

 
Communities of Practice 

 
Of special note in the research surrounding mobile device implementations, is the reference to communities 

of practice. Reeves and Li (2012) presented an example whereby such a community could be ‘manufactured’ in a 
professional development environment: 

The community of practice model is well regarded, grounded in social learning theory and has at its core 
that premise that the shared expertise of community members is more robust in terms of development than 
the sum of its members’ knowledge/skills. Real communities of practice emerge from practice, although 
sometimes they are manufactured. (p. 393) 
In 2014, Drouin, Vartanian, and Birk, explored the impacts of a community of practice on the distribution 

of mobile tablets to 139 university faculty members. The findings reported showed that a community of practice 
could engage faculty members from across campus department lines. However, the professional development 
program conducted in this study included an application process which may have prohibited less-enthusiastic faculty 
from participating altogether. 

Schuck, Aubusson, Kearney, and Burden (2013) also investigated the impact of a professional learning 
community when faculty were implementing mobile technology within their courses. The study involved professors 
from the college of education that implemented mobile technologies for students to complete project-based learning 
activities, such as blogging, polling, and the creation of video podcasts. The results of the study suggested that the 
personal learning community aided the members with advancing their uses of mobile devices while also further 
developing the professional relationships among the faculty involved. 

In the prior mentioned study conducted by Cochrane and Narayan (2012), participants continued to interact 
with one another and build their community of practice after the course was completed. This included engaging with 
future course participants during discussions held via Twitter. With regard to the initial study participants, they also 
became technology leaders within their respective university departments, capable of transferring their experiences 
and successes to the institution as a whole. 

In summary, the collaborative nature of a faculty learning community has the ability to promote the 
acceptance and successful implementation of technology tools (Ekanayake & Wishart, 2014; Kukulska-Hulme, 
2012; Rudd & Watts, 2008). 

 
Discussion 

 
This paper provides an overview for research in mobile learning and the potential impact of mobile devices 

on professional development in higher education. A traditional format for the integration of new technologies at the 
university level is for those involved in faculty development to promote and provide training prior to wide-spread 
implementation. However, the ubiquitous nature of mobile devices among college students is causing a unique 
student driven demand for integration of such technologies. Therefore, those in professional development roles are 
racing to help faculty properly implement mobile technology. 

This need has spawned the creation of dynamic professional development that “leverages teachers’ use of 
their mobile phones…regardless of time, place, or location” (Walsh, Power, Khatoon, Biswas, Paul, Sarkar, & 
Griffiths, 2013, p. 198). These mobile technology implementations are also changing the relationships between 
teachers and learners, essentially transitioning the role of the college professor to that of facilitator (Idrus & Ismail, 
2010). 

 
Conclusion 

 
The current research that has been focused on the use of mobile technology within higher education has 
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emphasized pre-service teacher education programs. This paper has explored the results of this research and 
determined that connections can be made for faculty development programs in a range of university departments.  

Additionally, the research conducted with large scale university mobile implementations have been based 
around mandatory, institution provided device integrations (i.e. one-to-one iPad initiatives). Thus, the results of 
future studies aimed at BYOD programs within higher education could offer an alternative viewpoint for 
professional development mobile technology inclusion. 

An additional implication that may evolve from the widespread integration of mobile technology within 
higher education is the expectation of constant connectivity, often displayed by students in online courses. As 
mobile devices are permeating the college campus, this mindset could likely transfer to those students enrolled in 
face-to-face courses when mobile technology is integrated into the course methods. 

Furthermore, the implementation of mobile technology could cause a new educator to evolve, that is not 
only comfortable with integrating mobile technology, but can also use it in more constructivist, learner-centered 
ways (Matzen & Edmunds, 2007). Looking forward, there is continued need for future research involving mobile 
technology initiatives across university professional development offerings. 
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