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Abstract. Mobile devices used in education have the potential to provide
learners with access to tutoring systems outside of the classroom or computer
laboratory setting. To effectively deliver tutors on mobile devices, developers
must consider the interface constraints imposed by the devices. The primary
restriction is the small display available to users and the large amount of text
and diagrams integral to desktop tutors. This paper describes two approaches to
creating a mobile tutor interface and discusses the tradeoffs of each approach.

1. Introduction

The ubiquitous use of cell phones in society has led researchers to investigate
methods to employ mobile devices in education. The integration of mobile devices
and intelligent tutoring systems can deliver a low-cost one-to-one tutoring solution to
a wide audience of learners. Tutors delivered on mobile devices have the potential to
move tutor use beyond computer labs and traditional classrooms thereby providing
learners with additional opportunities for use after school, at home, and in other
locations outside of brick and mortar school buildings.

There have been tutoring systems implemented on mobile devices [1, 2]. One
system allows instructors to tailor questions for students based on their previous
performance [2]. The questions are then delivered to students via short messaging
system (SMS). Another system investigates users learning procedural knowledge in
fraction addition [1]. However, neither system addresses the issue of modifying the
user interface for compatibility with mobile device displays.

One major challenge for mobile tutoring systems is that mobile device displays are
small while the user interfaces for typical desktop ITS applications are large and
complex. Tutors created for desktop-sized displays present users with text, diagrams,
workspace, a problem, and status information enabling them to view the necessary
components while using the tutor. Thus, we are faced with the challenge of reducing
the complex interface to a small display in manner that does not impair user
performance and student learning. In this paper we examine tutor interface
components and address issues involved in representing the complex interfaces on
small displays.



2. Mobile Intelligent Tutor Interface Challenges

One constraint in mobile device user interface design is the limited amount of
information that can be clearly displayed. Devices with higher resolutions encounter
this problem as well because font sizes as low as 10 points can be too small for users
to comfortably read and applications requiring users to read or enter large amounts of
text create undesirable user experiences [3]. Hierarchical design is a technique used to
present mobile device users with high level information and allow them to select links
to receive detailed information [4]. Another successful approach has been to use
interfaces that are smaller versions of desktop sized applications.

An evaluation of tutor interfaces, such as, Carnegie Learning [5], Active Math [8],
and Andes Physics Tutor [7], yields complex interfaces with multiple regions of user
interaction. Each region is integral to the efficacy of the tutor thereby making each a
necessary component in a mobile tutor interface. The importance of each region poses
a dilemma because none can be removed without lessening the efficacy of the tutor.

The primary challenges in creating mobile tutor interfaces are the display of the
complex interface and the small font size required by the smaller display. The designs
presented in this paper integrate mobile device research and the limitations imposed
by complex tutor interfaces. Each design introduces tradeoffs that can affect user
interaction.
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Fig. 1. Carnegie Learning [5], Andes Physics [7] and Active Math [6] Tutor interfaces

3. Preliminary Mobile Tutor Interface Designs

The designs presented in this paper integrate mobile device interface research and the
constraints imposed by complex tutor interfaces. Each design presents tradeoffs that



can effect user interaction. The first presents users with a smaller version of the
desktop interface displaying all regions in one screen. This design was developed to
minimize the navigation required to view all regions. The second design presents
users with a multi-tab interface where each tab corresponds to one region. This
design improves the readability of the interface by placing each region in its own
screen and utilizes larger font sizes that are easier to read. However, the larger font
size is presented at the expense of increased user navigation.

4. Conclusion and Future Work

To explore the usability of the interface designs we will conduct iterations of user
tests to arrive a design that balances the aforementioned tradeoffs. Upon completion
of the interface design we intend to implement a mobile intelligent tutoring system.
In addition to the interface issues described in this paper, our future research includes
teaching and learning strategies as well as an architecture required to implement a
mobile intelligent tutoring system.
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