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ABSTRACT

Hardware and software technological devices are required by law under Title H1.4 of
ADA 1o be available for special education students. This article reviews literature on the
use of electronic books for teaching and learning including a brief explanation of ways
digital integration can be accomplished. Using electronic books in conjunction with other
pedagogical methods improves reading comprehension, The research cited highlights how
the use of electronic books or digital technology enhanced the quality of education of stu-
dents in special education. Providing integration into a general curriculum would benefit
some students that may not be considered special needs.

Can we use technology to teach children the basics of literacy, to read and to
write? Are electronic books valuable in teaching reading? What characteristics
of electronic books are beneficial to reading programs? Whether electronic
books, CD-ROM’S, or interactive media are beneficial in teaching reading
should be determined on evidence that they aid reading comprehension. Reading
is worthless unless one comprehends. In order to examine the effectiveness of
electronic books in a reading program, the characteristics and attributes of how
computer-based-instruction facilitates the learning process were investigated.
Since technology is increasingly integrated into the curriculum, it is important to
question whether this tool can be used to teach reading and increase reading
comprehension?

MAGNITUDE OF READING TECHNOLOGY INVESTMENT

The popular belief outside of education has been that computer-based-instruc-
tion increases student achievement and improves student attitudes toward learn-
ing. The federal government in August 1999 awarded approximately three
hundred and thirty million dollars in Reading Excellence Program grants (Avail-
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able online: http://www.ed.gov/officc::s/OESE/REA/index.html).1 The use of
researched based methods designed to improve reading; provide skills and sup-
port for reading readiness; and teach every child to read by the third grade were
the objectives of the program. Federal programs to develop the use of technol-
ogy in schools have cost taxpayers as much as three billion dollars per year
just in providing access to telecommunications (Avallable online:
http://www.ed.gov/offices/OUS/OES/ed_reform.html#tech chall)

Technology grants by the federal government are specifically aimed at fund-
ing new applications and creative ways to use technology for learning. School
districts across America are engaged in conversations of using technology to
meet student educational needs under the Technology Innovation Challenge
Grant Projects (Avallable online: http://www.ed.gov/officesfOUS/PES/g2K-
case-studies. html) Technology corporations such as Apple Computers,
Microsoft Corporation, and IBM offer grants to assist schools in integrating
technology.

In addition to monetary considerations for integrating technology, educational
policymakers are currently debating the question of making technology avail-
ability a required accommodatlon for learning diversities (Available online:
http://www.ATAcess. org) Under Title I1II.4 of the American Disability Act,
software, hardware, and computer adaptations are already mandated for disabled
students. Groups such as CAST (Center for Applied Special Technology) are
rallying for the inclusion of digital curncula in the classroom using the universal
design for learning (Meyer & Rose, 20()0)

The degree of change that technology has impacted our lives has been
immeasurable and unforeseeable. However, since we are spending large sums of
money and proposing mandates to integrate technology into the reading curricu-
lum, we should review whether doing so affects reading comprehension.

CIRCUMSTANCES OF EFFECTIVENESS

Electronic books technological precursors were visual methods employed to
help poor readers or below average readers improve their reading. These were
on-line monitors that used the flashcard approach to word and letter recognition.
A projector would project the image of words or numbers on a white screen.
Teachers would call out the word or spell it aloud before clicking upon the next
word in the projectors carousel. To increase the speed of the reader, words
would be expanded to phrases and the appearance of each phrase appeared at
increased speed. These projections were not written as text with any specific
meaning, nor were they available as books. Technology has advanced through
telecommunications to reading on line, digital texts, and/or electronic books
with interactive capabilities. Today’s technologies provide colorful multimedia
electronic books. In this article, a few empirical studies of interactive computer-
based instruction software research were examined to determine the effect on
reading comprehension of students with various forms of learning disabilities.

Heimann, Nelson, Tjus, and Gillberg (I995)7 studied whether the communica-
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tion and reading skills increased for children with autism when using a computer
based medium. Their study was particularly interested in phonological awareness
and verbal ability increases that could be attributed to using interactive multimedia
programs. A total of thirty children, N=30, comprised the study, ten with autism
from the ages of seven to fourteen, ten with mixed abilities with approximate ages
of thirteen years and ten that were considered normal preschoolers at the age of
six. Participants were given training sessions on the computer. They were given a
tutorial style program, which consisted of flashcards of words, sentences, letter
identification, and word reading. Tests to determine reading and phonological
development were administered at the beginning, end and after treatment.
Because of this intervention, the studied groups showed an improvement during
training and a significant increase in vocabulary. However, the follow-up test did
not show any increased in abilities based on the intervention.

A larger study investigated in two parts, the role of computer-screen- readmg
and computer-generated-auditory reading effectiveness (Leong, 1995) Com-
puter-screen-reading means the student may read the text aloud or silently. Com-
puter-generated-auditory reading occurs when the computer ‘reads’ the text. In the
Leong study, two ability groupings were identified, 83 below average participants
and 109 above average participants, N=192. The second part of the study com-
pared twelve poor readers, N=12, from the first group to determine the role of on-
line reading in helping readers to comprehend. After measuring reading
comprehension, mean scores, and standard deviation using the Canadian Tests of
Basic skills (CTBS), no clear advantage could be concluded. Leong’s study essen-
tially compared whether students would comprehend more if computers controlled
reading.

Greenlee-Moore, and Smith (1996),9 tested thirty-one mid-west suburban
fourth graders, N=31, to determine the effects on reading comprehension on the
printed page as compared to reading the text using interactive CD-ROM. Of the
participants, sixteen were females and fifteen were males. Participants either read
from books or read an electronic version of the book from the computer screen
during an eight-week period. The researchers developed six comprehension ques-
tions, two literal, three inferential, and one vocabulary. Based on the results of
their study Greenlee-Moore and Smith proposed that the longer and more difficult
the text the more reading from on-line computers made a positive difference.

The effectiveness of electronic books as part of a literature based reading pro-
gram was examined in Medwell’s study, (1996)10 which consisted of sixteen
students, N=16. Eight students from two schools were selected to participate.
These students did not have reading or learning disabilities. They were given the
same storybook as a CD-ROM and as printed text. They read aloud and retold
the story. The students either, (1) read from the paper book without intervention
by the teacher, (2) read from the CD-ROM and the text, (3) read with teacher
using text, (4) read with teacher using electronic book. The student read the
book twice. The percentage of words that were read accurately were counted at
the first reading and at the second reading. The first group, text-based without
intervention., initially had a higher percentage of word accuracy. The word accu-



306 / Jamiliah M.A. Grant, Ph.D.

racy increased in all instances on the second reading; however, the group that used
electronic intervention showed a greater degree of increase. The group reading
from the CD-ROM and text proved to have had from twenty-three to twenty-five
percent greater increase in accuracy.

Comparing print and CD-ROM versions of the same story to determine whether
reading comprehension increased was the investigative method employed in
Matthew’s (1997)11 study. Thirty-seven pairs, 17 pairs of boys and 20 pairs of
girls were randomly assigned, N=74. A Level 7, Metropolitan Achievement Test,
{MAT7) was used as a pretest to determine reading comprehension levels. After
administering the treatment, the students were tested using Morrow’s ten-point
retelling scale and Pearson and Johnson’s taxonomy of comprehension. The
researcher wrote three types of open-ended question. Questions were textually
implicit, textually explicit, and descriptively implicit. The result of the treatment
group was significantly higher than the control group when retelling was mea-
sured. The second part of the study used fifteen pairs, N= 30, to compare com-
prehension between text and CD-ROM by using the same storybook and the
same students. Matthew’s findings showed a significant difference between
retelling the print version and retelling the electronic version.

CONVERSATION ABOUT USE

Using interactive electronic books can be valuable in teaching reading com-
prehension and word recognition under certain conditions. Combining reading
from CD-ROM and reading the printed text seemed to have provided the most
benefit (Sharplz). Sharp suggested that when integrating electronic books those
with printed versions be used. The electronic version would be inserted between
the printed versions, so that the children focused on the story. The interactive
characteristics of an electronic book aid in reading comprehension by allowing
the student to get immediate feedback on work pronunciations and in some cases
word meanings. According to Sharp the best uses of the electronic version were
adding word recognition and vocabulary skills to the reading lesson.

The results of the Medwell Study and the Matthew study found reader com-
prehension increased with electronic text. These programs used the electronic
text along with a planned technology lesson. Some of the ability groups were
non-learning disabled students. This implies that reading literature in electronic
form could be advantageous to the general population of students, as well as to
those with special learning needs, for improving reading comprehension. Med-
well and Matthew’s findings seem to support Sharp’s proposition of mixing
media to obtain a higher outcome of learning with electronic books.

Additionally it was noted that graphic and sound effects did not appear to
cause distractions or interfere with reading comprehension. As a matter of fact,
Matthew (1997) reported that CD-ROM storybooks provided multi-sensory
learning experience that enabled students to literally interact with the text and
illustrations. Actively processing the text lead to understanding the text.
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CONCLUSION

Evidence points to the student’s ability to increase word recognition and
vocabulary as beneficial attributes of electronic books. Word recognition out of
the context was not significantly affected by using electronic books (Madwell,
1996). However, electronic books appeared to have increased in-context word
recognition during reading, and increased the students’ ability to create meaning
of text. Using electronic books particularly when students were allowed to con-
struct knowledge and freely recall information significantly increased their read-
ing comprehension.

In the studies reviewed, technologically integrated literature-based reading
was shown valuable in increasing comprehension. Since efectronic books or
multimedia interactive media appeared to expand word recognition and assist in
constructing new meaning under certain conditions, it is reasonable to propose
the following: 1) electronic books, as an additional tool for learning to read,
could assist students with diverse learning abilities read more proficiently; 2)
electronic books would be useful for reading and comprehending expository
texts, where students are engaged in learning new terminology and constructing
knowledge; and 3) teaching strategies are fundamental to productive integration
of electronic books into the curriculum.

Frameworks for the use of multimedia texts whether electronic books, inter-
active CD-ROM’s or online, should be included in the written curriculum along
with teaching strategy suggestions. Further research such as Progress in Interna-
tional Reading Literacy Study (PIRLS, 2001),13 will hopefully shred more
insight on reading processes when reading electronic text.
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