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Purpose:

The purpose of this report is to disseminate empirical research about effective uses of iPhone
and iPod touch applications in education, illustrated by a semester-long study.

Credits:

We would like to thank Abilene Christian University (ACU) for embracing this research pursuit.
Specifically, the leaders of ACU’s Mobile Learning Initiative — Dr. Scott Perkins, Dr. Bill Rankin,
and George Saltsman. Most of all, we’d like to thank Professor Jessica Nguyen and her students
for their ongoing, enthusiastic participation in the pilot study.
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“School is with me everywhere | go, | like that. It is a new way of learning,

all I need is my iPhone and | can study anywhere.”

Abilene Christian University Statistics Student — Spring 2010

Introduction

As advanced mobile devices become more pervasive, the landscape
of education has changed. The always on, always connected
demand for accessing information has decreased our dependence
on designated physical spaces for that same access. On campuses,
older spaces take on new pedagogical meaning; courtyards become
a science lab where students can take, annotate, and upload digital
photos, and diners with wireless connectivity allow a full range of
schoolwork to be completed alongside breakfast. Education is
mobile.

The purpose of this white paper is to present empirical findings
from a semester-long study conducted in an introductory statistics
course at Abilene Christian University where an iPhone/iPod touch
application, ‘Statistics 1’, was integrated into the curriculum. This
study was a follow-up to a pilot that was conducted the semester
prior — Fall 2009.

The central finding of the Spring 2010 study was that students who
believed the ‘Statistics 1’ iPhone app increased their motivation and
improved their ability obtained significantly higher final grades
compared to students who perceived the application to have no

Key Findings

1. Spring 2010 ACU
students who perceived
6Statistics 1
motivation and ability
obtained significantly higher
final grades.

2. The portability and
interactive tools of the app
were named as primary
motivations for continued
use.

3. Use of the app over the
semester significantly

i mproved stud
experience.

4. Students reported using
the &6Statisti
more than they used their
textbooks.

effect on their motivation and ability. The course instructor’s observations were consistent with
this empirical finding in that students demonstrated an overall increase in interest in the course

and subject matter due to the integration of the app into the class.

Present Landscape: What Does Mobile Adoption LooKLike?

What does mobile adoption look like within education?

This question lives at the forefront of all our minds within the educational community as we
observe the ubiquity of advanced mobile devices across almost all areas of adults’ lives.
According to the Chronicle of Higher Education, at the end of the 2009-10 school year
approximately 50% of students owned a smartphonei. As we determined in the Fall 2009 pilot,
framing mobile applications within a blended learning environment may be one of the primary
methods for integration. Yet everyday more and more universities around the country are
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experimenting with iPhones as replacements for textbooks, note-taking, classroom response
systems, etc."

Historically, the advent of a new delivery method has never fundamentally altered existing
instructional methods. However, mobile learning could bridge the traditional classroom
environment with learner-generated contexts. Yet, traditional perspectives of pedagogy
assume that learning is both initiated and structured by teachers. They fail to capture the
distinctiveness of mobile learning because they guide teaching. For pedagogy to embrace
mobile learning, it also has to embrace notions that considerable effective learning occurs
outside the classroom where it is initiated and structured by students. In other words, students
have greater control to define tasks and goals, and thus greater motivation to actively learn,
because of the element of physical mobility. This notion of control of learning being
motivational is well-established from motivation literature™.

The distinctiveness of mobile learning is that the technologies potentially motivate students to
learn as a function of how they engage with these technologies outside of the formal
classroom. In the present study, we aimed to explore how students personalize their learning if
given the app without instructor requirements.

F O1 INRBdzyRY !'/'!' Qa a20AtS [SFNYAyYS

Abilene Christian University (ACU) has led the mobile learning movement since 2008 when they
provided iPhones/iPod touches to all incoming freshmen and launched their Mobile Learning
Initiative (MLI)" — a research initiative exploring the integration of mobile innovation with
pedagogy. During implementation the University experienced unforeseen challenges to campus
technology infrastructure, such as wireless bandwidth, technical support, etc. Beyond such
challenges, research conducted during the first two years of ACU’s MLI found that both the
faculty and students perceived iPhones to be an effective device for learning”. Students
enrolled in courses where mobile devices were routinely used demonstrated increased
academic performance, constant contact with professors, and an improved sense of
community. Dr. Brad Crisp, Mobile-Learning Fellow and Professor of Information Systems,
found that ACU’s pedagogical use of iPhones dodged the traditional novelty effect, wherein
students’ initially benefit from new technology simply because of the uniqueness factor,
because the devices were already ingrained in students’ lives.

Yet, as members of the Education World Tech Team have pointed out, “many teachers,
students, and school programs are not at this level.”"" Since Apple released the iPad earlier this
year, a substantial number of educational institutions have begun exploring the iPad’s potential
to replace or supplement traditional paper-based textbooks. Even though iPads and similar
devices are making their way into classrooms around the world, they will only be as
pedagogically powerful as the software and tools allow. Thus, effective learning with such
innovative devices depends a great deal on how well apps utilize the affordances of the
technology.
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Beginning July 2008 when Apple opened their market for third-party distribution, our team
engaged in a comprehensive categorization of available educational apps and unsuccessful
mobile learning initiatives. Over the course of 18 months we identified common instructional
design issues: (1) device restrictions rendered a large percentage of apps’ designs inappropriate
(i.e., small screens) and pedagogically ineffective (i.e., content was limited to drill-and-practice)

vii

and (2) educators lacked specialized training necessary for classroom integration™.

Essentially, at this time, the full pedagogical potential for mobile learning had yet to be
explored.

W{ { I (i APRotiefikdditourh@pp: Research-Based Design

‘Statistics 1’ was designed for experiential learning through an interdisciplinary
research-based approach, merging empirical lines of inquiry from educational
psychology, instructional technology, and game design. The app’s design
leverages the iPhone’s pedagogical affordances to facilitate interaction with
traditionally abstract statistics concepts and promotes learner ownership in
shaping a personalized, authentic learning experience through interactive, immersive tasks"".
For example, an interactive bell curve simulation utilizes the pedagogical potential of the touch
screen by allowing for learner manipulation, and lessons appropriate for the small screen are
designed on multimedia learning principles. For a complete fact sheet on ‘Statistics 1,” see
Appendix A.

Fall 2009 Study

We conducted the ‘Statistics 1’ pilot study in Fall 2009 to investigate usability, patterns of use,
and educational effectiveness in a higher education course across a full semester. The app was
fully integrated into the course; applicable mobile lessons were included on the syllabus
alongside homework assignments. A list of best practices for effective mobile learning also
resulted from the study and can be found in Appendix B.

Results from data gathered through online surveys and an anonymous analytics tracker
indicated that the app was intuitive to navigate and the content was appropriate for the screen.
Almost all students reported increased motivation to study due to the pure mobility and
convenience of the app, (i.e., easier to carry around than the text). Students also felt they had
developed a firm statistics foundation by using the application rather than the textbook.
Responses on study habits were supported by the analytics tracker that showed approximately
60% of use was dedicated towards the lessons. The effective design coupled with, not only
instructor training, but an instructor who was excited to integrate the application into her
course, led to a successful learning experience for students.
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Spring 2010 Study

This study took place in Spring 2010 at ACU in an introductory statistics class, taught by
Professor Jessica Nyugen.

Study Purpose

The current study investigated the effects of ‘Statistics 1’ in a higher education course that
employs a blended learning design (students’ use of the app is primarily outside of class) to
inform the educational community on mobile adoption. This study was based on the following
three research objectives: (1) explore patterns of use, (2) assess student motivation and
engagement, and (3) determine if a relationship exists between students’ perceptions of
‘Statistics 1’ and their final course grades.

Students were informed of the study on the first class day and were allowed to transfer to a
comparable course, without penalty, if they chose to not participate. ‘Statistics 1’ served as a
required supplement and was provided free of charge. The university loan program was
available for students who did not own an iPhone/ iPod touch. To avoid confusion, the
applicable mobile lessons were included on the course syllabus alongside homework
assignments. Support in course integration for the instructor and technical issues for students
were also provided.

Methods

The measures used were two (pre/post) online surveys consisting of items that focused on the
following constructs: demographics, statistics experience (prior and current), general
iPhone/iPod touch experience, ‘Statistics 1’ feedback (i.e., general impressions, patterns of
use), motivation, and engagement. A third party administered the surveys via email shortly
after students installed the ‘Statistics 1’ app (survey one) and four days after finals ended
(survey two). After final grades were turned in, surveys and grades were linked, identifying
information was stripped, and the results were given to the research team.

Since the purpose of this study was to gain a detailed understanding of students’ use and
perceptions of the app, the small, non-randomly selected, sample size (n = 25) was not
considered a concern. Attention was paid to choose statistical analyses that remain robust to
small sample sizes (n < 30). Roughly half of the survey items were open-ended questions that
were analyzed through a recursive process of qualitative analysis to form categories based on
students’ responses. The remainder of the survey consisted of four category Likert-type items
(strongly disagree, disagree, agree, strongly agree). The categories were collapsed to two levels,
matched with final course grades, and analyzed using chi-squared tests. To determine the
direction of potential relationships the phi coefficient, which is robust when cell sizes are
greater than 5, was calculated™.
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Results

There were 25 students (4 males, 21 females) enrolled in the course and ranged in age from 18
to 26 (M = 21.4). Only 6 students had taken another statistics class and over three-fourths of
the class owned an iPhone/iPod touch prior to the first class day.

With regards to patterns of use (Research Objectivel), the majority of students reported using
the app at times and in places that are not “formal learning spaces” such as down time at work,
on the bus, or when their schedule places restraints on their formal study time (“When | don’t
actually have time to sit and study”). At the end of the semester, these same students’
perceived their general understanding of statistics concepts to be greater than if they had not
used the app (p<.01).

Over the course of the semester, three-fourths of students reported they experienced
increased engagement (Research Objective 2) in the course because of the app. Engagement
was assessed by measuring student interest in course content (p<.01), attention during lectures
(p<.01), and interaction with the course instructor (p<.05).

Exploration of students’ perceptions of ‘Statistics 1’ and their final course grades (Research
objective 3) demonstrated multiple strongly positive relationships. First, students who
perceived that the app had improved their ability to succeed obtained significantly higher
grades than students who perceived no effect on their ability (p<.01) and reported that they
were pleased with their final grades.

Secondly, students who perceived that use of the app increased their motivation to study had
significantly higher final grades than students who perceived the app had no effect on their
motivation (p<.01). Perceptions of increased motivation was strongly related to final course
grades (r =.53). When asked to elaborate, these students most often named (a) the
convenience to access material on-the-go or outside of formal study time, (b) the app’s concise
and easy-to-understand lessons, and (c) the disadvantages of traditional textbooks such as the
weight and “wordiness” of content.

Conclusion

This study sought to contribute to the educational community’s aim to answer, what does
mobile adoption look like within education? by exploring how students personalize their
learning if given the app without instructor requirements. ‘Statistics 1’ has been previously
shown to be educationally effective because of it’s design and instructor integration training,
thus, we further explored students’ use of the app in a blended learning environment. Students
described an increased motivation to study with the app because it allowed for study time
outside of their formal study space. We previously speculated that mobile learning could bridge
pedagogically designed educational environments with learner-generated contexts to give
students a form of control that is particularly motivating. The distinctiveness of mobile learning
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is that the technologies motivate students to learn as a function of how they engage with these
technologies outside of the formal classroom. This study demonstrated for mobile adoption to
occur and to be effective, students must be given pedagogically effective apps that have a place
in their everyday lives outside the classroom.
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Appendix A ¢ GYLO Factsheet

About GYLO
GetYa Learn On, LLC (GYLO) is a leading innovator in educational technology. i Cartier =___9:42 P
GYLO designs, develops, and markets mobile and web-based instructional apps, STATISTICS

games, and E-Textbooks for K-12, higher education, business/corporate,
government, and healthcare industries. GYLO has four core businesses: (1)
mobile publishing, (2) web-based publishing, (3) professional services/custom Lessons  Sims & Tools Quizzes
software development, and (4) grant-funded research & development. =
- -
Glossary Formulas Flashcards

Development & Research
Our systematic approach utilizes a spiral development process based on iterative

. . e . . - < S
cycles of pilot testing and modifications. This leads to consistent positive results ¢ 9

Search About Us Share

for learners including increases in motivation, class preparation, comprehension
of information, and overall grades. Our partnership with Abilene Christian
University and pilot study testing has provided unique findings and valuable insight for future software
development, including E-Textbooks for the iPad. Virtually all students in the study reported a
heightened motivation to study and a better understanding of statistics as a result of using our app —
“Statistics I.”

Products

GYLO's applications are designed using educational psychology and
instructional technology research. In other words, our apps are designed
for visual learners who need more than just a textbook to learn stats. Our
FIaSh Card S apps are also situated in the learning context. This means we provide
examples from a vast range of subject areas, i.e., business, social sciences,

T{:I natural sciences, etc.

GYLO develops and publishes E-Textbooks, study aids, games, virtual
manipulatives, and more. Our “Statistics |” E-Textbook for the iPhone/iPad
is based on the GYLO Mobile Learning Platform™ and is one of the most comprehensive educational and
reference apps in the iTunes App Store. It includes lessons, quizzes, flashcards, calculators, simulations,
decision trees, glossaries, and more.

GVLO

GThis app helps my learning because it is convenient and | can learn
I yé& g KSNE 2 dNadbileneElriatixnSUmigersity student, Fall 2009

Smart Learning Platform™

GYLO is developing a Smart Learning Platform™ that customizes instruction to the student based on
continuous diagnostic assessments. Student instruction is systematically integrated into tight, closed
feedback loops in which students receive the appropriate content at the ideal level of difficulty delivered
in the optimal multimedia modality and at the perfect time. The Smart Learning Platform™ will be
available on mobile and web-based platforms.
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Appendix B - Best Practices for Effective Mobile Learning
from Statistics I: Findings from Using an iPhone App in a Higher Education Course

Best Practice #1: Establish specialized educator training (professional development).

Research has consistently found that technology integration into the classroom without proper
training for teachers leads to teacher frustration and ultimately abandonment of the
technology. Integration of mobile learning applications is no different. Teachers must
understand how the technology is just a tool to help students achieve the instructional
objectives.

Best Practice #2: Curriculum integration through course materials.

Instructional designers and educators should partner together to ensure that the mobile
application and course are compatible with each other. Outside evaluators can assist educators
in properly integrating the mobile application with the course.

Best Practice #3: Frame the application within a blended learning environment.
Use the app as part of a blended approach, extending performance support (e.g., reference
tools) for a course or as preparatory material (e.g., short quizzes over assigned readings).

Best Practice #4: Encourage collaborative techniques.
Mobile devices are designed to enable communication and should take advantage of this. Many
successful technologies involve social practices built around simple instant/ text messaging.

Best Practice #5: Be aware of costs for students.
If students are likely to incur a mobile download charge, attempt to provide an alternative
(when possible), such downloading the file to a desktop then exporting to the mobile device.

Best Practice#6: G BY SN} G A2yl f ¢ 2NJ aRAAlIoAftAGEE O2y OSNYya
Mobile learning is not tailored to digital natives (those born after 1982). Recent findings

indicate that the following learners also benefit: mature, gifted, remote, those with cognitive,

physical, or mental difficulties. For example, audio learning opens up new opportunities for the

visually impaired.

Best Practice #7: Create and contribute to a community of practice.

Educators and administrators should have access to a central knowledge management system
where they can contribute cooperative solutions to potential issues, voice their concerns, and
make available the most up-to-date professional development materials. History has shown
that any change in an educational setting must take into account that those educators who are
affected will differ in their expertise, background, and experiences upon which to draw for the
new setting.
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