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Why a handheld computer? "Because I usually don’t carry a
bag…it (the HC) goes with me everywhere"

Abstract
The aim of the study is to explore the use of a handheld computer (HC) by
college students with learning disabilities and ADHD, as well as its
practicality as an aid to the planning and organization of learning in academia
and in daily scheduling. The study describes 3 case studies tracking three
students: Two of them used a handheld computer, while one student kept a
conventional planner. The study's findings clearly show that the students
using a handheld computer reported an increased reliance on the device
compared to the other student. The device compensated for the students’
organizational and memory related difficulties: the students keyed in tasks,
notes, memos and especially reminders. In contrast to the interactivity of the
electronic planner, the conventional planner requires the student's initiation to
open it manually at least once a day to recall the written events. The handheld
technology contains many other options, such as a GPS device, visual and
audio recording devices, etc. These were largely not accounted for in our
study. These options - as well as further handheld/cellular phone integration,
might improve the organization and study processes. Continued research
regarding the compensatory effectiveness of select technologies for specific
difficulties should be developed.
Keywords: handheld computer/PDA, college students with learning
disabilities and ADHD, learning planning and organization.

Introduction
Fluid advancements in computing technology, especially in mobile technology, has brought on
the development of many and varied mobile devices and their pedagogic application. Mobile
devices offer ways to complement learning and give response to practical constraint and
barriers, through their unique technical characteristic of accessibility and portability. These
characteristics enable effective learning organization and management (Kukulska-Hulme &
Traxler, 2005). These technologies present opportunities for the learning disabled community
to compensate for their disabilities in ways which were not possible, decades or even a few
years ago.
The aim of the study is to explore the use of a handheld computer (HC) for college students
with learning disabilities (LD) and ADHD; its practicality as an aid in daily planning and
organization of learning in academia.

Proceedings of the Chais conference on instructional technologies research 2009: Learning in the technological era
Y. Eshet-Alkalai, A. Caspi, S. Eden, N. Geri, Y. Yair (Eds.), Raanana: The Open University of Israel
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In recent years, an increasing number of students with learning disabilities (LD) have been
studying in institutions of higher education (Heiman & Precel, 2003), however students with LD
attend colleges and universities at lower rates than students without LD (Murray & Wren,
2003). In Israel, the Council for Higher Education reported in 1998 (Margalit, Breznitz, &
Aharoni, 1998) that between 1.5% and 3% of university students had LD.
Planning and organizational skills are essential factors for every intellectual act (Friedman &
Scholnick, 1997; Luria, 1980), they are considered to be major characteristics of Executive
Functions (EF) (Gioia et al., 2002). Children and adolescents with ADHD and EF deficiencies
were found to be at high risk for significant impairments in academic functioning (Biederman et
al.,2004) and typically have trouble with organization and work management (Biederman et al.,
2004).
Assistive technology holds great promise for helping post-secondary students with learning
disabilities reach their full potential and compensate for their learning difficulties (Raskind &
Higgins, 2003). Mobile technology enables storage of various types of information as well as
for organization and time management.

Methodology
The study describes 3 case studies which tracked three college students with LD and ADHD
during a period of 3 months: Two students used a handheld computer and one student kept a
conventional planner. The three students had not previously used a planner (of any kind)
consistently.
The study examines the following differences in the usage of an HC as opposed to a
conventional planner: (a) The ability to use these planners regularly in their studies, as well as in
their day-to-day lives; (b) Students’ effectiveness in planning, organizing their studies, and
controlling their time management. This study was designed to bring out the details from the
viewpoints of the participants using interviews, questionnaires and tests. Data analysis is based
on qualitative content analysis (Guba & Lincoln, 1981). Data collected from various sources,
was examined and categorized. Categories were obtained from data relevant to the rationale of
the evaluation.
Materials and Procedure
Data was collected over a three month period during weekly meetings. Students filled out daily
reports regarding their everyday use of the HC/conventional planner, and were interviewed
twice a week regarding their impressions and needs through use of the diary function in the HC.
During those meetings, the students were given an induction session using the HC and its tools
as well as guidance and how to use the planner effectively. The students were left to decide for
themselves how and where they wanted to use the HC/conventional planner and for what
purposes.
Data collection
A. Primary data collection regarding the students' ability of planning, organizing, timemanagement (in studies, work and everyday life), motivation and more:
• Self-perception questionnaire regarding planning of learning (Shrieber B.- had developed
during the doctoral research).
• Primary (partially open) interview.
• Behavioral Assessment of Dysexecutive Syndrome (BADS, Emslie el al., 2003 Wilson et al.,
1996, 1998;) - A neuropsychological test of executive functioning, The BADS comprises six
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subtests, described in the test manual as examining a range of cognitive functions
representative of executive abilities, such as cognitive flexibility, novel problem solving,
planning, judgment and estimation (time judgment), and behavioral regulation.
B. Data collected during the intervention:
• Daily data report - filled out by the student.
• Once a week - an open interview.
• Once a week meeting for teaching the students a new strategy for using the HC\ conventional
planner.
C. Final data collection:
• Summary (partially open) interview- was recorded with video camera.
• Self-perception questionnaire regarding planning of learning (Shrieber B.- had developed
during the doctoral research)
• Behavioral Assessment of Dysexecutive Syndrome (BADS, Emslie el al., 2003 Wilson et al.,
1996, 1998;) - A neuropsychological test of executive functioning, The BADS comprises six
subtests, described in the test manual as examining a range of cognitive functions
representative of executive abilities, such as cognitive flexibility, novel problem solving,
planning, judgment and estimation (time judgment), and behavioral regulation

Findings
The study's findings show that the students who used an HC reported an increased reliance on
the device compared to the other students. The device compensated for the students’
organizational and memory related difficulties: the students keyed in tasks, notes, memos and
especially reminders.
The practice of daily use of the diary functions in the HC vs. the conventional planner:
Diary functions were found to be different, in its variety of performance (the HC compared with
the conventional planner) on one hand but on the other hand, was found to be similar in
everyday use, among the 3 students, in 3 ways (see figure 1):
a. Inserting/writing tasks (learning and others) into the diary: "…The diary helps me to
remember the daily tasks. I think it is a brilliant invention…it relieves me of all worries. ".
b. Organizing the task using a new strategy that had been taught during the intervention time (3
months): "…I write and mark birthdays in red, tests (like statistics test) in blue, learning
tasks in green, etc…".
c. Time management and planning their study, work and social time as well as free time. For
example:
Learning task:"… without the HC, I used to remember up to 6 course tasks, with the HC I
can remember about 14 course tasks".
Working: "… I took my diary (in the conventional planner) to work and opened it to see my
next week’s schedule, suddenly I saw that I had so many learning tasks that I asked my boss
to go home…"
Social time: "…the diary (at the HC) saved me twice: yesterday I called my best friend to
wish him a happy birthday- he was so surprised and asked me –who reminded you?
…Usually I forget his birthday ……".
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Figure 1. The habit of daily use of the diary function in the HC vs. the
conventional planner
The HC's advantages over a conventional diary:
Although in both cases students can manage their time and learning, the main differences were
found is the interaction - between the use of HC and the conventional planner:
♦ The reminder function raised the students' awareness of their studies and time management,
also in their personal lives.
♦ The bleeping reminder caused “mutual communication” between the students and the
handheld device as opposed to the conventional planner that was found to be wearisome by
the student.
♦ The conventional planner had to be manually opened and perused at least once a day or its
utility was lost, while the handheld device provided reminders at a pre-set time and date.
Along with the advantages, the students considered the PDA to complement their use of the
desktop computers and their mobile phones due to its size and its abilities. The students would
benefit of a faster processor and greater memory for recording lessons. In this study, the
students were loaned a HC which they had to give back at the end of the process. It is of great
importance for the students to own the HC in order to customize it, storing their personal
content that corresponds to their particular needs.

Research Applications
The HC can be more efficient due to its wide variety of functions. Students can synchronize
their HC by Bluetooth with the home computer and obtain the advantage of editing and
organizing the data they gathered. They can mark the priority of the task for the reminder, set
selected tasks to be repeated tasks. Students can use additional devices such as sound recorder,
digital cameras to take a picture of the blackboard, calculators, MP3 devices, keyboards for
lessons’ summary.
With a HC students can use Windows and Office interface, surf the Internet and use GPS
devices. Some of these features and functions like lesson recording, taking pictures and GPS,
were not accounted for in our study due to financial and environmental restrictions such as a too
small memory card. Some of them weren’t used due to lack of connectivity options in the study
environment for example: lesson summary. It is clear that with these options - as well as further
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handheld/cellular phone integration, the organization and study processes can yet be much
improved.
This study highlights the importance of weekly training during the implementation of using the
HC, via two aspects:
1. Teaching planning strategy, including time management and organizing.
2. Ongoing training using the HC technology.
Research findings account for raising the students' self-esteem to the HC usage. The students
felt that their friends revealed interest in their ability to operate the HC. In addition they felt that
they had something which helped them remember their tasks "… I'm throwing it (HC) the ball
...I know it will remind me, that, I can trust it…". The usage of HC can help the students to
develop self-regulation and a feeling of control. In addition, they will be considered by their
friends as cool because they are using new generation technology.
This study will contribute to the knowledge regarding the use of the handheld device among
those with learning disabilities, and its effect on organizational capabilities of this population.
The study should be expanded into a larger population of students with learning disabilities and
/or ADHD. Continued research regarding the compensatory effectiveness of select technologies
for specific difficulties should be developed. This research should investigate the effectiveness
of these technological interventions as compared to non-technological strategies (Raskind &
Higgins, 2003).
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