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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 educational settings. 
 
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.  

 
Contact: 
For more information, contact Priya Nihalani at nihalani@getyalearnon.com. 
www.GetYaLearnOn.com 

mailto:nihalani@getyalearnon.com
http://www.getyalearnon.com/
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“…the app is handy and what I consider the future of learning. I think that the possibilities are endless 
with iPhones and learning. I would love to have useful apps for all of my classes.”  

 
Abilene Christian University Statistics Student – Fall 2009 

 
 
Introduction 
 
Smartphones and other touchscreen devices have fundamentally 
changed “connectedness” as we know it today. On university 
campuses around the world, the first thing students do when they 
walk out of a classroom is pull out their phone to connect with their 
peers. Students today depend on their phones not only for staying 
in touch with friends, but also for listening to music, watching 
videos, using GPS mapping  and browsing the web. Smartphones 
and touchscreen devices have become ubiquitous; yet, educators 
have made little progress in finding ways to harness this technology 
for improving students’ learning experiences both in and outside 
the classroom.  
 
The purpose of this white paper is to provide educators, 
administrators and researchers with empirical findings from a 
semester-long study conducted at Abilene Christian University 
where an iPhone application called ‘Statistics I’ was integrated into 
an introductory statistics course. Students reported improved 
motivation and increased comprehension resulting from using the 
application. The course instructor observed an  increase in overall 
student preparation prior to each class.   
 
A list of best practices is provided to guide educators in using 
similar applications to create a more positive and effective educational experience for students.  
 
Background: Mobile Learning ς Failure to Educate 
 
Attempted implementations of mobile learning programs are abundant.  Abilene Christian 
University (ACU) has been a leader in mobile learning since 2008, when they launched the 
ConnectEd program to explore converging mobile innovation with pedagogy by providing 
iPhones or iPod touches to all incoming freshman. Research conducted during year one of the 
ConnectEd program found students had more contact with their professors, increased 
academic performance and engagement, and an improved sense of communityi.  In contrast, at 
T.C. Williams High School in Alexandria, Virginia, an investment of $98 million in mobile 
technology failed to produce substantial improvements. The resulting cynicism caused one 
school administrator to reflect, “It’s technology for the sake of technology.”ii 
 

Key Findings 
 
1. Review of iTunes Ed App 
Store found that less than 
25% of apps utilized 
pedagogical affordances of 
the iPhone/ iPod Touch. 
 
2. Fall 2009 ACU pilot 
students consistently rated 
the portability and 
interactive tools of the 
óStatistics Iô app as the 
primary motivations for 
continued use. 
 
3. Students who were 
satisfied with their grades 
attributed part of their 
success to the óStatistics Iô 
app. 
 
4. Students reported using 
the Lessons in óStatistics Iô 
more than they used their 
textbooks.     
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Common Reasons for Unsuccessful Mobile Learning Programs 
 
A review of unsuccessful mobile learning programs led to the identification of three common 
issues: (1) a pedagogically ineffective design, (2) absence of educator training, and (3) passive 
learning. By a pedagogically ineffective design, we are referring to the programs or applications 
themselves that run on the mobile devices. The small screens severely restrict the amount and 
type of content that can be displayed and yet, the content depicted by many of the programs 
mirrors a typical textbookiii. Secondly, educators lack the specialized training they need to 
appropriately integrate mobile technology in their classroomsiv. Third, inefficient design, and 
inappropriate use of technology in general, perpetuates old models of teaching and learning.  
Students use technology with an unprecedented level of potential interactivity; however, 
developers of educational content continue to reinforce ineffective pedagogical strategies, such 
as drill-and-practice or quizzes without feedback and opportunities for remediation. 
 
hǇǇƻǊǘǳƴƛǘȅΥ ƛtƘƻƴŜΩǎ tŜŘŀƎƻƎƛŎŀƭ tƻǘŜƴǘƛŀƭ 
 
The iPhone and iPod touch offer unique opportunities to improve mobile learning instruction 
through better pedagogical design and increased interactivity. Features like the touchscreen, 
computing power, Internet connectivity, high-resolution screen, large memory space and GPS 
had never been combined together in a single device before the iPhone – and it has never been 
tested in educational settings. For instance, the touchscreen allows for tactile-based 
simulations in which learners can physically manipulate data sets or objects. Also, accessibility 
features like VoiceOver and Closed Captioning can assist users with disabilities to fully 
experience all the functionalities the device has to offer. 
 
Yet, these technological affordances are still under-utilized. When Apple opened their 
applications market for third-party developer distribution in July 2008, only 16 of the estimated 
500 apps in the iTunes Store were educational in nature. The number of educational apps 
multiplied at an exponential rate shortly after. Our team engaged in a comprehensive 
categorization of available educational apps in the fall of 2008 and spring of 2009.  We found 
that 80% of the apps in the Education category were flash card apps, drill and practice math 
games, calculators, eBooks, or reference materials (e.g., dictionaries). Essentially, the full 
pedagogical potential for mobile learning had still yet to be explored.  
 
Ψ{ǘŀǘƛǎǘƛŎǎ LΩΥ  5ŜǎƛƎƴ ōȅ ŀ wŜǎŜŀǊŎƘ-Based Approach 

 
‘Statistics I’ was designed and developed through an interdisciplinary research-
based approach, merging empirical lines of inquiry from educational psychology, 
instructional technology, and game design. As far back as 1916, educators have 
worked to avoid use of passive learning techniques and advocated for providing 

experiential learning experiences to students through interactive, immersive tasksv. This notion 
of experiential has served as a foundation to multiple learning theories (constructivism, situated 
cognition)vi, shifts in recent national educational standardsvii, video game designviii, and 
cognitive development practicesix.  
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Our goal was to explore evidence-based methods that could be 
leveraged to provide an optimal experiential learning experience 
through the iPhone’s pedagogical affordances. The app had to 
facilitate interaction with traditionally abstract statistics concepts, but 
it also had to be intuitive to navigate and, most importantly, promote 
ownership in shaping a personalized, authentic learning experience.  
We, therefore, created a mobile learning platform with the following 
components:   
 
Ψ{ǘŀǘƛǎǘƛŎǎ LΩ ŦŜŀǘǳǊŜǎΥ 

¶ Lessons based on multimedia learning principles  

¶ Touchscreen simulations for experiential and interactive learning 

¶ Calculators that graph bell curves for experimentation  

¶ Quizzes with immediate feedback for schema construction  

¶ Flashcards for quick checks of declarative knowledge 

¶ Glossaries and formula lists for quick reference 

¶ Decisions making flowcharts for conceptual understanding 

¶ Diagrams, charts, and graphic organizers (GOs) for visual learners 

¶ Succinct, concept explanations for verbal learners 

¶ Aesthetic design and intuitive navigation  
 
Ψ{ǘŀǘƛǎǘƛŎǎ LΩ tƛƭƻǘΥ tǳǊǇƻǎŜ ŀƴŘ aŜǘƘƻŘƻƭƻƎȅ 
  
The ‘Statistics I’ pilot study was officially launched in Fall 2009 at ACU 
in an introductory statistics class, taught by Professor Jessica Nyugen.  
 
Study Purpose   
 
The purpose of this study was to investigate the effects of ‘Statistics I’ 
in a higher education course based on the following four objectives: 
(1) evaluate usability, (2) assess patterns of use, (3) measure the 
application’s educational effectiveness across a full semester, and (4) 
collect learner feedback for modifications.  
 
Students were informed of the pilot on the first class day and were 
allowed to transfer to a comparable course, without penalty, if they 
chose to not participate. The stats app served as a required 
supplemental tool 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 
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included on the course syllabus alongside homework assignments. Support in course 
integration for the instructor, technical issues for students and optional strategies on how the 
app could be used throughout the semester were also provided.  
 
Methods 
 
The measures used were anonymous online surveys consisting of items that focused on the 
following constructs: demographics, statistics experience (prior and current), general iPhone/ 
iPod touch experience, and ‘Statistics I’ feedback (i.e., general impressions, patterns of use). A 
hyperlink for each survey was sent via email ten days after students uploaded the app, two 
days after receiving their midterm exam grade, and one week after receiving their final grade. 
Survey results were not shared with the instructor until final grades were turned in.  
 
Pinch Analytics, an anonymous analytics program, was embedded in the app before students 
loaded it on their device, to track how often each feature of the app was usedx.  
 
Ψ{ǘŀǘƛǎǘƛŎǎ LΩ tƛƭƻǘΥ wŜǎǳƭǘǎ 
 
The statistics class had 36 students (12 males, 24 females) and 
ranged in age from 18 to 26 (M = 21.3). Only 6 students had 
taken another statistics class and over two-thirds of the class 
owned an iPhone or iPod touch prior to the first class day. 
Internal validity of surveys two and three was obtained by 
including usability items from survey one; thus, students were 
asked the same usability items throughout the semester. 
 
Online surveys. The three online surveys were administered 
throughout the semester to differentially assess the four 
objectives listed above. Regarding the initial impressions and 
usability of ‘Statistics I’ (Research Objective 1), results indicated 
that the app was intuitive to navigate and the content was 
appropriate for the screen (i.e., diagrams and fonts were easy to 
read). 100% of respondents expressed genuine motivation to integrate the app into the course 
(Do you think that using the app will be of benefit to you?). The primary motives listed were 
convenience, pedagogical design, and the new learning experience. One student concluded: 
 
 “*The app+ appeals to me because the innovative nature of it causes me to be drawn to 
 learn.” 
 
Concerning patterns of use (Research Objective 2), almost all students reported a heightened 
motivation to study due to the pure mobility and convenience (quick access to info, easier to 
carry around than the text) and mentioned going through quiz questions “whenever”.  
  

Fall 2009 Student Quotes 
 
ñI use the app when I have 
questions about the material 
covered in lecture...it clarifies 
the material in a graphically 
appealing manner.ò  
 
ñThe course coupled with the 
app were a valuable tool for 
my understanding of statistics 
at an elementary stage. Thank 
you for creating a wonderful 
app that makes stats easy to 
read, learn and work with. 
Your help is invaluable.ò 
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Over two-thirds of the class perceived positive learning outcomes resultant of app use 
(Research Objective 3), were pleased with their grades, and felt they had developed a firm 
statistics foundation. When asked about study habits, these students reported having 
consistent study patterns throughout the semester.  They used the application while studying 
lecture notes or the quizzes and glossary “where ever”. Only 3 students mentioned using the 
required textbook. One student, who did not use the textbook, stated: 
 
“I did not read the actual textbook very much because it wasn’t that helpful…mainly just used 
app and professors notes/lecture to learn and study.” 
 
Feedback for modifications (Research Objective 4) were primarily 
requests to increase interactive features (e.g., more simulations, 
embed questions with feedback in lessons). Many students, 
however, did not see a need for improvements and stated that 
they would recommend the application to their friends. 
 
Pinch Analytics. Figure 1 displays students’ use of ‘Statistics I’ 
across the semester.  Lessons were by far the most used 
component of the mobile learning platform with approximately 
60% of total use across the semester.  This finding is not surprising 
since students reported replacing their textbooks with the app’s 
lessons.   
 
Other components of the app that were used heavily over the semester included:  Glossary 
(21%), Quizzes (7%), Standard Deviation Calculator (5%), Flashcards (4%), and Graphic 
Organizers/Decision Trees (3%).  Future studies will examine the exact lessons that were used 
most as well as more precise measures of what specific components of the app were most 
helpful to students. 
 
Figure 1.   What parts of ‘Statistics I’ was used most 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Additional Quotes 
 
ñI have been pleased with 
the app's use in the course, 
as well as an additional tool 
for studying and learning 
statistics. Should the app. 
become required for future 
statistics students, I would 
see the move as a positive 
move in the correct 
technological direction.ò 
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Best Practices for Effective Mobile Learning 
  
The following best practices were developed from the research conducted in this study as well 
as a literature review from research in educational psychology, instructional technology, 
teacher development, and mobile learning. 
 
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:  άDŜƴŜǊŀǘƛƻƴŀƭέ ƻǊ άŘƛǎŀōƛƭƛǘȅέ ŎƻƴŎŜǊƴǎ ŀǊŜ ǳƴŦƻǳƴŘŜŘΦ 
Mobile learning is not only for 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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Ψ{ǘŀǘƛǎǘƛŎǎ LΩ tƛƭƻǘΥ /ƻƴŎƭǳǎƛƻƴ 
This study sought to address the common issues contributing to ineffective prior mobile 
programs (see page 3).  ‘Statistics I’ was designed through a research-based approach to 
provide an experiential learning experience through the iPhone’s pedagogical affordances. 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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